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LL - Luis Lora RPM- 101 AZM: 20.8° MW IN: 9.6+ AZM: 16.
PA - Patricia Ascanio . TVD: 7,136.75' VIS: 52 TVD: 7,1
SPM: 201 ’ MW OUT: 9.6+ ’
PP: 3,543 VS: 754.25 VIS: 51 VS: 833..
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VD System Calibrated
1% Methane = 100 units
100% Methane = 10,000 units
80% MRLST: med gry-dk gry wi scat spec 80% MRLST: med gry- dk gry, mot It 80% MRLST: med g
wht, mod frm- frm, blky - sb blky, sme sb brn- dk brn, mod frm- frm, blky - sb brn- dk brn, mod frn
plty, sl slty, tr pp pyr, mod calc, sl arg fl, blky, rthy- slty tex, mod- v calc, sl arg blky, rthy- slty tex,
. . tr vugy pyr; 15% SH: gry- med dk gry, fl, tr vugy pyr; 10% SH: gry- med dk gry, fl, tr vugy pyr; 15%
Lithology Descriptions Continued from Vertical Log mod frm- frm, sb blky - sb plty, sl slty, mod frm- frm, sb blky - sb plty, sl slty, occ It brn- tn, mot It
sme vf gr lam, aren; 10% CHK: It gry- sme vf gr lam, aren; 10% CHK: It gry- sb blky- blky, wxy- 1
offwht, occ It brn- tn, mot It brn, sl fri- offwht, occ It brn- tn, mot It brn, sl fri- micxIn, tr pyr; 5% S
mod frm, sb blky- blky, wxy- rthy tex, mod frm, sb blky- blky, wxy- rthy tex, mod frm- frm, sb bl}
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mas- dns, micxIn, tr pyr
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Rig Service Niobrara B

9' MD: 7,978 8,032' MD / 7,225' TVD MD: 8,068
50 INC: 69.39° WOB: 8.4k INC: 76.23°
6° MW IN: 9.6 AZM: 9.7° o MW IN: 9.6 AZM: 3.0°

, VIS: mo. . . , RPM: 101 VIS: 50 ,
1723 MW OUT: 9.6 TVD: 7,209.71 SPM: 201 MW OUT: 9.6 TVD: 7,236.32
36" VIS: 48 VS: 915.94"' PP: 3,202 VIS: 49 VS: 1,000.21"
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ry- dk gry, mot It 85% MRLST: med gry- dk gry, 65% MRLST: med gry- dk gry, 65% MRLST: med gry- dk gry, 55% MRLST: pred dk gry - gry, dk
1- frm, blky - sb dk brn - dk gry brn, mod frm- dk brn - dk gry brn, mod frm- dk brn - dk gry brn, mod frm- gry brn - med gry brn, mod frm- mod
mod- v calc, sl arg mod hd, blky - sb blky, rthy - mod hd, blky - sb blky, rthy - mod hd, blky - sb blky, rthy - hd, blky - sb blky, rthy - slty tex,
CHK: It gry- offwht, slty tex, mod- v calc, sl arg fl, slty tex, mod- v calc, sl arg fl, slty tex, mod- v calc, sl arg fl, sme sb wxy, mod- v calc, sl arg fl,
brn, sl fri- mod frm, fnt tr vf dissm pyr; 15% CHK: fnt tr vf dissm pyr; 35% CHK: fnt tr vf dissm pyr; 35% CHK: occ cal mic lam, fnt tr vf dissm pyr;
thy tex, mas- dns, mot It gry- offwht, mot It brn- mot It gry- offwht, mot It brn- tn, mot It gry- offwht, mot It brn- 45% CHK: mot It gry- offwht, mot It
H: gry- med dk gry, tn, sl fri- mod frm, sb blky- sl fri- mod frm, sb blky- blky, tn, sl fri- mod frm, sb blky- brn- tn, sl fri- mod frm, sb blky- blky,
y - sb plty, sl slty, blky, rthy tex, mas - dns, rthy tex, mas - dns, micxIn, fnt blky, rthy tex, mas - dns, rthy tex, mas - dns, micxin, tr dissm

micxIn, v fnt tr pyr; t & vugy pyr
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JT Land Curve
MD: 8,158 8247'MD/7256'TVD MD: 8,247 MD
INC: 83.71° WOB: 15.5k INC: 90° INC
MW IN: 9.6 AZM: 1.4° m_u_s..mp. AZM: 0.9° AZNM
VIS: 50 . ' : . .
e 06 TVD: 7,251.98 SPM: 187 TVD: 7,256.86 TVI
VIS: 48 VS: 1,085.68" PP: 3,430 VS: 1,170.98" VS:
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85% MRLST: predy dk gry- 75% MRLST: med gry- dk gry, 85% MRLST: dk gry- gry, occ dk
gry, occ dk brn, mot brn- dk sme dk brn, mot brn- dk brn, brn, mot tn- dk brn, mod frm-
brn, mod frm- frm, blky- sb mod frm- frm, blky- sb blky, frm, blky- sb blky, rthy tex,
blky, rthy tex, mmica incl, rthy tex, mmica incl, slty, cly mmica incl, slty ip, cly abnt,
slty, cly abnt, mod calc; 15% abnt, mod calc, tr pp pyr; 25% mod calc, tr vugy pyr; 15% CHK:
CHK: It gry- gry, sme offwht- CHK: It gry- med gry, occ It gry- It brn, occ offwht- crm,
crm, mot It brn- crm, mod frm- offwht- crm, mot It brn- tn, sl mot It brn- tn, sl fri- mod frm, sb
sl fri, sb blky- blky, rthy- slty fri- mod frm, sb blky- blky, blky- blky, rthy-wxy tex, micxin,

tex, micxIn, dns- mas dns- mas
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8,337 MD: 8,426 MD: 8,516'
1 90.83° WOB: 25 8k INC: 90.65° INC: 90.06°
A 1.4° MW IN: 9.6 m_u_s..mp. AZM: 1.1° AZM: 1.2°
. ' VIS: 49 ’ . ' . .
): 7,256.21 W OUT: 9.6 SPM: 160 TVD: 7,255.06 TVD: 7,254.5
1,257.41' VIS: 48 PP: 2,847 VS: 1,342.91' VS: 1,429.34'
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80% MRLST: predy med gry- gry, 60% MRLST: dk gry- gry, occ It
sme dk brn, mot It brn- dk brn, brn- dk brn, mot tn- crm, mod
frm- mod frm, sb blky- blky, rthy frm- frm, sb blky- blky, rthy tex,
tex, tr mmica incl, slty ip, cly mmica incl, slty, cly lam, mod
abnt, mod calc, tr pp pyr; 20% calc, tr dissm pyr; 40% CHK:
CHK: It gry- It brn, occ offwht- med gry- gry, sme It gry, occ
crm, mot It brn- brn, sl fri- mod offwht- tn, mot It brn, mod frm, sb
frm, sb blky- blky, rthy tex, blky- blky, rthy- wxy tex, micxIn,

micxIn, dns- mas, sm dns- mas
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MD: 8,605' MD: 8,695'
WOB: 20.3k INC: 90.28° INC: 90.06°
E_U_S..m“_.. AZM: 1.4° AZM: 1.4° MW IN: 9.6
w_u_/\_n.pmo TVD: 7,254.24' TVD: 7,253.97' V\\__w\_w?.mm
PP: 2,862 VS: 1,514.87' VS: 1,601.39' VIS: 46
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70% MRLST: predy dk gry- gry, 60% MRLST: med gry- dk gry,
occ brn, mot It brn- brn, frm- sme dk brn, spty It brn- dk
mod frm, sb blky- blky, rthy tex, brn, mod frm- frm, blky- sb
sme mmica incl, slty ip, cly lam, blky, rthy tex, mmica incl,
mod calc; 30% CHK: It gry- slty- cly abnt, mod calc; 40%
offwht, occ It brn- crm, spty CHK: med gry- It gry, occ tn-
crm- brn, sl fri- mod frm, sb crm, mot It brn- offwht, mod
blky- blky, rthy- wxy tex, micxIn, frm- sl fri, sb blky- blky, rthy

dns- mas, tr dissm pyr tex, micxIn, dns- mas
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MD: 8,785' MD: 8,875' MD: 8,965'
INC: 89.94° WOB: 16.5k INC: 90.12° INC: 90.8°
AZM: 1.5° RPM: 81 AZM: 1.4° MW IN- 9.6 AZM: 1.3°
TVD: 7,253.97"  gpm: 160 TVD: 7,253.93' visso | TvD:7,253.2
VS: 1,687.95 PP: 2,849 VS: 1,774.51 Vis: a8 VS: 1,861.01
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75% MRLST: dk gry- gry, occ
dk brn, mot brn- dk brn, frm-
mod frm, blky- sb blky, rthy
tex, tr mmica incl, sme slt,

cly abnt, mod calc; 25% CHK:
med gry- gry, occ tn- crm, mot
It brn, mod frm- frm, sb blky-
blky, rthy tex, micxIn, dns-
mas, tr pyr

75% MRLST: dk gry- med gry,
sme dk brn, mot It brn, frm-
mod frm, sb blky- blky, rthy tex,
sme mmica incl, slty, sme cly
lam, mod calc, tr pp pyr; 25%
CHK: med gry- It gry, occ It brn-
crm, mot tn- offwht, mod frm-
frm, sb blky- blky, rthy tex, sme

65% MRLST: predy
gry, occ dk brn, mc
brn, frm- mod frm,

rthy tex, mmica inc
cly abnt, mod calc;
med gry- gry, occ
spty offwht- tn, mo
blky- blky, rthy tex,
mas, tr pyr

wxy, micxIn, dns- mas
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MD: 9,055' MD: 9,145’
WOB: 23k INC: 90.74° INC: 90.83° WOB: 25k
RPM: 81 AZM: 1.5 _ AZM: L7 _ RPM: 101
SPM: 162 TVD: 7,251.99 TVD: 7,250.76 SPM: 186
PP: 2,992 VS: 1,947.53' VS: 2,034.15' PP: 3,733
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dk gry- med 60% CHK: It gry- gry, occ tn- crm, 70% CHK: predy med gry- It gry,
t It brn- dk mot It brn- offwht, mod frm- frm, occ It brn- crm, mot It brn, mod
sb blky- blky, sb blky- blky, rthy- wxy tex, frm- frm, sb blky- blky, rthy tex,
, sme slt, micxIn, dns- mas, tr dissm pyr; sme wxy, micxIn, dns- mas, occ
35% CHK: 40% MRLST: med gry- dk gry, dissm pyr; 30% MRLST: dk gry-
brn- crm, occ brn, spty brn- dk brn, frm- gry, sme dk brn, mot brn- dk brn,
1 frm- frm, sb mod frm, blky- sb blky, rthy tex, frm- mod frm, blky- sb blky, rthy
micxIn, dns- tr mmica incl, sme slt, cly abnt, tex, tr mmica incl, sme slt, tr cly

mod- v calc lam, mod- v calc
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MD: 9,235’ MD: 9,324’ MD: 9,413'

INC: 90.8° INC: 90.89° WOB: 27.6k INC: 90.83°

AZM: 1.5° MW IN: 9.6 AZM: 1.8° RPM: 101 AZM: 1.7°

TVD: 7,249.48' o6 TVD: 7,248.17' SPM: 187 TVD: 7,246.83'

VS: 2,120.76" VIS: 47 VS: 2,206.44" PP: 3,815 VS: 2,292.16'
T sk R
s
T T T T T T T T T T T T T T T T T T T T E I ErorITirIrrTr

48 s38u 4| 804u
- —~ " M \““\
Pmmn N
= — \N\ \ — - 7 —
SN S=Saass 7« | N \\\7/ N A —
b Tr S aEEE=E== | e N R e e
e e
—1
_. / _ i

50% MRLST: med gry- gry,
mot It brn- dk brn, mod frm-
frm, sb blky- blky, rthy tex,
mmica incl, slty ip, cly abnt,
mod calc; 50% CHK: It gry-
gry, sme crm- offwht, mot It
brn, mod frm- frm, sb blky-
blky, rthy tex, micxIn, dns-

60% MRLST: med gry- dk gry,
sme It brn- brn, mot dk brn,
frm- mod frm, blky- sb blky,
rthy tex, mmica incl, sme slt,
occ cly lam, mod calc, tr pyr
incl; 40% CHK: It gry- med gry,
occ spty It brn- crm, mod frm-
frm, sb blky- blky, rthy tex,
micxIn, dns- mas, tr pp pyr

] ¥
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130 9,440 9,450 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 9,640 9,
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MD: 9,502' MD: 9,592'
INC: 90.77° INC: 90.62° WOB: 24.4K
AZM: 1.5° AZM: 1.5° E_u_/\_..n_.om.
TVD: 7,245.59' TVD: 7,244.5°  gpum- 188
VS: 2,377.81 VS: 2,464.38" PP: 3.828
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7000

TVD(ft)

8000
55% MRLST: dk gry- med gry, 50% CHK: predy It gry- med gry,
sme dk brn, mot It brn- tn, frm- occ It brn- crm, mot tn- offwht,
mod frm, sb blky- blky, rthy mod frm- frm, sb blky- blky, rthy
tex, mmica incl, slty, sme cly tex, tr wxy, micxIn, dns- mas, tr
lam, mod calc, tr pyr; 45% pp pyr; 50% MRLST: gry- dk gry,
CHK: It gry- med gry, occ spty sme brn, spty dk brn & crm, frm-
It brn- crm, mod frm- frm, sb mod frm, blky- sb blky, rthy tex,
blky- blky, rthy- wxy tex, tr mmica incl, slty, tr cly lam,

micxIn, dns- mas, tr dissm pyr mod- v calc
e - = r
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550 9,660 9,670 9680 9690 9,700 9,710 9,720 9,730 9,740 9,750 9,760 9,770 9,780 9,790 = 9,800 9,810 9,820 9,830 9,840 9,850 9,860 9
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MD: 9,681' MD: 9,771' MD: 9,861'
INC: 90.74° INC: 90.74° WOB: 14.8K INC: 90.68°
AZM: 1.1° MW IN: 9.6+ AZM: 1.4° RPM- 81 AZM: 1.4°
TVD: 7,243.44' VIS: 53 TVD: 7,242.28' . TVD: 7,241.16'
MW OUT: 9.6 SPM: 165
VS: 2,549.91" VIS: 50 VS: 2,636.38" PP: 3,098 VS: 2,722.9"
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55% CHK: med gry- It gry, occ It 55% MRLST: med gry- gry, sme
brn- crm, mot It brn- offwht, mod It brn- dk brn, mot tn- crm, frm-
frm- frm, sb blky- blky, rthy tex, mod frm, sb blky- blky, rthy tex,
sme wxy, micxIn, dns- mas, tr mmica incl, slty, sme cly lam,

dissm pyr; 45% MRLST: gry- dk mod calc, tr pyr incl; 45% CHK:
gry, occ dk brn, mot brn- offwht, It gry- med gry, occ spty offwht-
frm- mod frm, blky- sb blky, rthy It brn, mod frm- frm, sb blky-

tex, mmica incl, sme slt, cly blky, rthy tex, micxIn, dns- mas,

lam, mod calc sme dissm pyr
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370 9,880 9,890 9,900 9,910 9,920 9,930 9,940 9,950 9,960 9,970 9,980 9,990 10,000 10,010 10,020 10,030 10,040 10,050 10,060 10,070 10,080 10,

Rig Service
MD: 9,950' MD: 10,040
INC: 90.68° WOB: 17 4k INC: 90.09°
AZM: 1.3° N_U_S..m“_.. AZM: 1.8° MW IN: 9.6
TVD: 7,240.11" ) : 5 VIS: 51
: SPM: 160 TVD: 7,239.5 MW OUT: 9.6
VS: 2,808.45' PP: 2,967 VS: 2,895.05' VIS: 48
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60% CHK: predy It gry- med gry, 55% CHK: predy med gry- It gry, 60% CHK: It gry- I
occ It brn, mot It brn- crm, mod sme It brn- tn, mot It brn- crm, gry, mot It brn- crr
frm- frm, sb blky- blky, rthy tex, mod frm- frm, sb blky- blky, rthy frm, sb blky- blky,
sme wxy, micxIn, dns- mas, tr tex, sme wxy, micxIn, dns- mas, wxy, micxIn, dns-
pp pyr; 40% MRLST: dk gry- gry, tr pp pyr; 45% MRLST: dk gry- 40% MRLST: gry-
sme dk brn, mot It brn- offwht, gry, occ dk brn, mot It brn- brn, mot It brn- off
frm- mod frm, blky- sb blky, rthy offwht, frm- mod frm, blky- sb frm, blky- sb blky,
tex, mmica incl, slty, cly lam, blky, rthy tex, mmica incl, slty, mmica incl, slty, ¢

mod calc cly lam, mod calc calc
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090 10,100 10,110 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,

MD: 10,129' MD: 10,219' MD: 10,30
INC: 90.25° WOB- 21k INC: 90.46° INC: 89.9]
AZM: 2.6 RPM: 81 AZM: 2.6 AZM: 2.6
TVD: 7,239.24' SPM: 160 TVD: 7,238.68' TVD: 7,23
VS: 2,980.98' PP: 3,122 VS: 3,068.02' VS: 3,154
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brn, sme med 55% CHK: It gry- It brn, sme med 60% CHK: It gry- med gry, occ It
1, mod frm- gry, mot It brn- crm, mod frm- brn- tn, mot It brn- crm, mod frm-
rthy tex, sme frm, sb blky- blky, rthy tex, sme frm, sb blky- blky, rthy- wxy tex,
mas, tr pyr; wxy, micxIn, dns- mas, tr pyr; micxIn, dns- mas, tr pyr; 40%
dk gry, occ dk 45% MRLST: gry- dk gry, occ dk MRLST: dk gry- gry, occ It brn-
wht, frm- mod brn, mot It brn- offwht, frm- mod dk brn, mot It brn- offwht, frm-
rthy tex, frm, blky- sb blky, rthy tex, mod frm, blky- sb blky, rthy tex,
y lam, mod mmica incl, slty, cly lam, mod mmica incl, slty, cly lam, mod

calc _ calc
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310 10,320 10,330 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,
_
_

LL
8' MD: 10,398’ MD: 10,487'
° INC: 89.94° WOB: 20.3K INC: 90°
AZM: 2.3 RPM: 81 AZM: 2.3
8.39' TVD: 7,238.51'  gpm- 160 TVD: 7,238.56'
08' VS: 3,241.05' PP: 3,089 VS: 3,327
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55% CHK: predy It gry- med gry, 85% CHK: predy It gry- med gry,
occ It brn- brn, mot It brn- offwht, occ It brn- brn, mot It brn- offwht,
mod frm- frm, sb blky- blky, rthy- mod frm- frm, sb blky- blky, rthy-
tex, micxIn, dns- mas, tr pp pyr; tex, micxIn, dns- mas, tr pp pyr;
45% MRLST: dk gry- gry, occ It 15% MRLST: dk gry- gry, occ It
brn- dk brn, mot It brn- offwht, brn- dk brn, mot It brn- offwht,
frm- mod frm, sb blky- blky, rthy frm- mod frm, sb blky- blky, rthy
tex, mmica incl, slty, tr cly lam, tex, mmica incl, slty, tr cly lam,

mod calc
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530 10,540 10,550 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,

On Gas Buster
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MD: 10,577' MD: 10,667'

INC: 90.55° WOB: 24.5k INC: 90.65°

AZM: 2.8° E_U_S”.m“_.. ”,\\__M\_mZA 9.8 AZM: 3.0°

TVD: 7,238.13' . : TVD: 7,237.18'
’ SPM: 186 MW OUT: 9.6 ’

VS: 3,414.03" PP: 3,009 Vio: 52 VS: 3,501.17"
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75% CHK: It gry- med gry, occ It brn- 85% CHK: It gry- med gry, occ It brn-
med brn, mot It brn- offwht, mod frm- med brn, mot It brn- offwht, mod frm-
frm, sb blky- blky, rthy tex, micxIn, frm, sb blky- blky, rthy tex, micxIn,
dns- mas, tr pp pyr; 25% MRLST: dk dns- mas, tr pp pyr; 15% MRLST: dk
gry- gry, sme med gry brn, mot It brn- gry- gry, sme med gry brn, mot It brn-
offwht, frm- mod frm, sb blky- blky, offwht, frm- mod frm, sb blky- blky, rthy
rthy tex, mmica incl, slty, tr cly lam, tex, mmica incl, slty, tr cly lam, scat

tr scat calc incl, mod calc calc incl, sl calc mic lam, mod calc
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750 10,760 10,770 Ho_.\.wo 10,790 10,800 10,810 10,820 10,830 10,840 10,850 10,860 10,870 10,880 10,890 10,900 10,910 10,920 10,930 10,940 10,950 Ho_.mmo 10,

AD: 10,757 MD: 10,847' MD: 10,936’
NC: 90.98° WOB: 11.2K INC: 89.91° INC: 89.91°
\ZM: 2.5° RPM: 81 AZM: 2.2° MW IN- 9.8 AZM: 2.6°
'VD: 7,235.9' : : 2 VIS: 52 : 34"
' SPM: 178 TVD: 7,235.2 o a7s TVD: 7,235.34
/S: 3,588.27" PP: 3,684 VS: 3,675.22" ViS: 51 VS: 3,761.23"
st s de sk stk SRR E R RS S R LSS R R RS R R R R R e s ki
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Rig service 7 7 Rig Service x/o 7 7 7
x/o #2 pump rotating rubber
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90% CHK: It gry- med gry, occ It brn- 80% CHK: gry- med dk gry, tr It brn-
med brn, mot It brn- offwht, mod frm- med brn, mot It brn- offwht, mod frm-
frm, sb blky- blky, rthy tex, micxIn, dns- frm, sb blky- blky, rthy tex, micxIn,
mas, tr pp pyr; 10% MRLST: dk gry- gry, dns- mas, tr pp pyr; 20% MRLST: dk
sme med gry brn, mot It brn- offwht, frm- gry- gry, sme med gry brn, mot It brn-
mod frm, sb blky- blky, rthy tex, mmica offwht, frm- mod frm, sb blky- blky, rthy
incl, slty, tr cly lam, scat calc incl, sl tex, mmica incl, slty, tr cly lam, scat

calc mic lam, tr cal frac fl, mod calc calc incl, sl calc mic lam, fnt tr vf
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970 10,980 10,990 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,

MD: 11,026' MD: 11,116'
WOB: 25,8k INC: mo.wom INC: 91.05° WOB-:
MW IN: 9.8 RPM: 81 AZM: 1.4 AZM: 1.1° RPM: €
VIS: 52 SPM: 178 TVD: 7,235.53 TVD: 7,234.83' .
MW OUT: 9.8 ' . ) . SPM: 1
VIS: 52 PP: 3,906 VS: 3,848.02 VS: 3,934.47 PP: 3,8
R o e T e T T T o o T T T T T e e
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8 808u <488 | 901u
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7000
TVD(ft)
8000
90% CHK: gry- med dk gry, tr It brn- 85% CHK: gry- mot dk gry, sme It gry, It 90% CHK: gry- mot dl
med brn, mot It brn- offwht, mod frm- gry brn- med gry brn, scat tan- offwht, offwht, occ tn- med b
frm, sb blky- blky, rthy tex, micxIn, mod frm- frm, sme fri, sb blky- blky, sme fri, sb blky- blky,
dns- mas, tr x| cal; 10% MRLST: dk rthy- slty, mod micxIn, dns- mas, scat dns- mas, tr pp pyr, tr
gry- gry, sme med gry brn, mot It brn- cal frac fl; 15% MRLST: dk gry- gry, gry fl; 10% MRLST: dk g
offwht, frm- mod frm, sb blky- blky, rthy brn, frm- mod frm, sb blky- blky, rthy mot offwht-tan, frm- n
tex, tr mmica incl, slty, tr cly lam, tr tex, mmica incl, slty- rthy tex, tr cly blky, rthy tex, sme mr
calc incl, tr cal frac fl, mod calc lam, mod calc incl, sl calc mic lam, tr occ cly lam, mod calc
cal frac fl iBOQ calc lam, tr cal frac fl, moc

u
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MD: 11,205' MD: 11,294 MD: 11,384'

30k INC: 90.43° INC: 89.66° INC: 90.03° WOB: 17
H. AZM: 1.6° MW IN: 9.8 AZM: 1.4° AZM: 1.3° m_u_s..mp.,
| . ' VIS: 52 . . . ' :
79 TVD: 7,233.68 MW ouT: 98| TVD:7,233.61 TVD: 7,233.85 SPM: 177
33 VS: 4,020.02' VIS: 50 VS: 4,105.65' VS: 4,192.17' PP: 3,82
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¢ gry, occ It gry- 90% CHK: mot gry- It gry, occ It brn- 85% CHK: gry- mot med dk gry, occ It
n, mod frm- frm, med brn. mot tn- offwht. mod frm- frm brn- med brn, mot tn- offwht, mod frm-
rthy, micxIn, sme fri .wc blky- blky :_:< micxin ' frm, sme fri, sb blky- blky, rthy, micxIn,
x| cal, tr cal frac dns. BWm. 10% Z_xrw_._.. Q_A_ ary- @J.\ dns- mas, tr x| cal; 15% MRLST: dk
/- gry, gry brn, mot gry b, frm- mod frm, sb blky- gry- gry, mot gry brn, frm- mod frm, sb

10d frm, sb blky-
nica incl, slty,

incl, sl calc mic
calc

blky- blky, rthy-slty tex, mmica incl, tr
cly lam, occ calc incl, sl calc mic lam,
fnt tr cal frac fl, mod calc

blky, rthy-slty tex, mmica incl, tr cly
lam, occ calc incl, sl calc mic lam, fnt
tr cal frac fl, mod calc
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410 11,420 11,430 11,440 11,450 11,460 11,470 11,480 11,490 11,500 11,510 11,520 11,530 11,540 11,550 11,560 11,570 11,580 1,590 11,600 11,610 11,620 11,

MD: 11,473' MD: 11,563'
” INC: 89.6° INC: 89.78° WOB: 21 1k
AZM: 1.2° MWIN: 9.8 AZM: 1.3° Con
VIS: 52 RPM: 81
TVD: 7,234.14' MwWouT:9g| TVD: 7,234.62' SPM: 177
VS: 4,277.68' VIS: 50 VS: 4,364.15' PP: 3,906
e ST e, AR el S e, AT il ST e, A | iy B e, et D e I A P
e =+
_ 601u . 675u . 853u
1,000 165 N
AN \\ /»./ -
oy
:: .////,\,;%oiipmb ,/u/(\\, |
i M NN Y ] I/H/T\\ ~ |\ At , | 7 g —— W S
|
?jlx 10 1,00 ; /.?
|
7000
TVD(ft)
8000
85% CHK: gry- mot med dk gry- It gry, 85% CHK: gry- dk gry, sme med brn,
occ It brn- med brn, mot tn- offwht, scat mot tn- offwht, mod frm- frm, sme
mod frm- frm, sme fri, sb blky- blky, fri, sb blky- blky, rthy, micxIn, dns-
rthy, micxIn, dns- mas, rr pp pyr, tr x| mas, occ pp pyr, tr cal frac fl; 15%
cal, tr cal frac fl; 15% MRLST: dk gry- MRLST: dk gry- gry, mot gry brn, frm-
gry, mot gry brn, frm- mod frm, sb blky- mod frm, sb blky- blky, rthy-slty tex,
blky, rthy-slty tex, mmica incl, tr cly mmica incl, tr cly lam, occ calc nod
lam, occ calc nod incl, sl calc mic incl, sl calc mic lam, scat cal frac fl, tr

lam, scat cal frac fl, tr xI cal, mod calc x| cal, mod calc
zin Iiedn: =l
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630 11,640 11,650 11,660 11,670 11,680 11,690 11,700 11,710 11,720 11,730 11,740 11,750 11,760 11,770 11,780 11,790 11,800 11,810 11,820 11,830 11,840 11,

MD: 11,652 MD: 11,742' MD: 11,831'
INC: 89.91° INC: 90.28° INC: 89.97°
U oo wes | WOB: 19k U
AZM: 1.4 AZM: 1.4 MWIN:SS | oM 81 AZM: 1.2
TVD: 7,234.87' TVD: 7,234.72' MW OUT: 28| SPM: 178 TVD: 7,234.52'
VS: 4,449.7' VS: 4,536.24' VIS: 50 PP: 3,991 VS: 4,621.79'
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90% CHK: gry- dk gry, sme med brn, 80% CHK: gry- dk gry, sme med brn,
scat mot tn- offwht, mod frm- frm, sme scat mot tn- offwht, mod frm- frm, sme
fri, sb blky- blky, rthy, micxIn, dns- fri, sb blky- blky, rthy, micxin, dns-
mas, occ pp pyr, tr cal frac fl; 10% mas, occ pp pyr, tr cal frac fl; 20%
MRLST: dk gry- gry, mot gry brn, frm- MRLST: dk gry- gry, mot gry brn, frm-
mod frm, sb blky- blky, rthy-slty tex, mod frm, sb blky- blky, rthy-slty tex,
mmica incl, tr cly lam, occ calc nod mmica incl, tr cly lam, occ calc nod
incl, sl calc mic lam, scat cal frac fl, tr incl, sl calc mic lam, scat cal frac fl, tr

x| cal, mod calc
"
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850 11,860 11,870 11,880 11,890 11,900 11,910 11,920 11,930 11,940 LH“_._omo 11,960 11,970 11,980 11,990 12,000 12,010 12,020 12,030 12,040 12,050 12,060 12,

MD: 11,921' MD: 12,010
INC: 90.18° INC: 90.09°
. ° WOB: 24.6k
AZM: 1.4 MW IN: 9.8 RPM: 81 AZM: 1.2°
TVD: 7,234.4' e o real SPM:177  TVD: 7,234.19"
VS: 4,708.29' VIS: 49 PP: 3,954 VS: 4,793.82'
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90% CHK: gry- dk gry, sme med brn, 80% CHK: med gry- dk gry, sme med |
scat mot tn- offwht, mod frm- frm, sme brn- gry brn, scat mot tn- offwht, mod |
fri, sb blky- blky, rthy, micxin, dns- frm- frm, sme fri, sb blky- blky, rthy, 1
mas, occ pp pyr, tr cal frac fl; 10% micxIn, dns- mas, occ pp pyr, tr cal I
MRLST: dk gry- gry, mot gry brn, frm- frac fl; 20% MRLST: dk gry- gry, mot 1
mod frm, sb blky- blky, rthy-slty tex, gry brn, frm- mod frm, sb blky- blky, (
mmica incl, tr cly lam, occ calc nod rthy-slty tex, mmica incl, tr cly lam, I
incl, sl calc mic lam, scat cal frac fl, tr occ calc nod incl, sl calc mic lam, (

scat cal frac fl, tr xI cal, mod calc
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070 12,080 12,090 12,100 12,110 12,120 12,130 12,140 12,150 12,160 12,170 12,180 12,190 12,200 12,210 12,220 12,230 12,240 12,250 12,260 12,270 12,280 12,

MD: 12,100’ MD: 12,189’ MD: 12,279’

INC: 90.06° INC: 89.91° INC: 89.94°
o U WOB: 37.5k AZO 0.9¢

AZM: 1.2 AZM: 0.6 RPM- 66 1 0.

TVD: 7,234.08' TVD: 7,234.1'  gpp: 178 TVD: 7,234.22'

VS: 4,880.28" VS: 4,965.66'  PP: 4,163 VS: 5,051.93"
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AT BN
’5% CHK: med gry- dk gry, sme med 75% CHK: med gry- dk gry, sme med 80% CHK: med gry- dk
rn- gry brn, scat mot tn- offwht, mod brn- gry brn, scat mot tn- offwht, mod brn- gry brn, scat mot
rm- frm, sme fri, sb blky- blky, rthy, frm- frm, sme fri, sb blky- blky, rthy, frm- frm, sme fri, sb bl
nicxIn, dns- mas, occ pp pyr, tr cal micxIn, dns- mas, occ pp pyr, tr cal tex, sl mmica, micxIn,
rac fl; 25% MRLST: dk gry- gry, mot frac fl; 25% MRLST: dk gry- gry, mot tr pyr nod; 20% MRLS"
yry brn, frm- mod frm, sb blky- blky, gry brn, frm- mod frm, sb blky- blky, brn, frm- mod frm, sb t
thy-slty tex, mmica incl, tr cly lam, rthy-slty tex, mmica incl, tr cly lam, rthy-slty tex, mmica inc
)cc calc nod incl, sl calc mic lam, occ calc nod incl, sl calc mic lam, occ calc nod incl, sl ca

cat cal frac fl, tr x| cal, mod calc
- [Z "

scat cal frac fl, tr x| cal, mod calc
r = =

scat cal frac fl, tr xl cal

Ee:
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290 12,300 12,310 12,320 12,330 12,340 12,350 12,360 12,370 12,380 12,390 12,400 12,410 12,420 12,430 12,440 12,450 12,460 12,470 12,480 12,490 12,500 12,

MD: 12,369' MD: 12,458'
INC: 90.06° WORB: 27.5k INC: 90.25°
MWIN: 9.8 AZM: 1.1° RPM: 66 AZM: 1.3°
VIS: 51 :
MW OUT: 9.7+ TVD: 7,234.22' SPM: 178 TVD: 7,233.98'
VIS: 49 VS: 5,138.31' PP: 4,155 VS: 5,223.79'
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gry, sme med 75% CHK: med gry- dk gry, sme med 80% CHK: med gry- dk gry, occ med
n- offwht, mod brn- gry brn, scat mot tn- offwht, mod brn- gry brn, scat mot tn- offwht, mod
<y- blky, rthy frm- frm, sme fri, sb blky- blky, rthy frm- frm, sme fri, sb blky- blky, rthy
ins- mas, v fnt tex, sl mmica, micxIn, dns- mas, v fnt tex, sl mmica, micxIn, dns- mas, v fnt
- dk gry- mot gry tr pyr nod; 25% MRLST: dk gry- mot gry tr pyr nod; 20% MRLST: dk gry- mot gry
Iky- blky, brn, frm- mod frm, sb blky- blky, brn, frm- mod frm, sb blky- blky,
1, tr cly lam, rthy-slty tex, mmica incl, tr cly lam, rthy-slty tex, mmica incl, tr cly lam,
Ic mic lam, occ calc nod incl, sl calc mic lam, occ calc nod incl, sl calc mic lam,
mod calc scat cal frac fl, tr x| cal, mod calc scat cal frac fl, tr xI cal, mod calc
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510 12,520 12,530 12,540 12,550 12,560 12,570 12,580 12,590 12,600 12,610 12,620 12,630 12,640 12,650 12,660 12,670 12,680 12,690 12,700 12,710 12,720 12,
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MD: 12,548' MD: 12,637' MD: 12,72
INC: 90.12° INC: 90.37° INC: 90.55
WOB: 14.8k
AZM: 1.5° RPM: 80 AZM: 1.8° MW IN: 9.8 AZM: 1.3°
. . : . . VIS: 51 ) )
TVD: 7,233.69 SPM. 178 TVD: 7,233.31  |VSISL TVD: 7,23:
VS: 5,310.32' PP: 4,055 VS: 5,396.01' VIS: 50 VS: 5,482.
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70% CHK: med gry- dk gry, occ med
brn- gry brn, scat mot tn- offwht, mod
frm- frm, sme fri, sb blky- blky, rthy
tex, fnt tr mmica, micxIn, dns- mas;
30% MRLST: dk gry- mot gry brn, frm-
mod frm, sb blky- blky, rthy-slty tex, fn
tr mmica incl, tr cly lam, occ calc nod
incl, sl calc mic lam, mod calc

50% CHK: med gry- dk gry, tr med brn-
gry brn, mod frm- frm, sb blky- blky,
rthy tex, fnt tr mmica, micxIn, dns-
mas, v fnt tr pp pyr; 50% MRLST: dk
gry- mot gry brn, frm- mod frm, sb blky-
blky, rthy-slty tex, fnt tr mmica incl, tr
cly lam, occ calc nod incl, tr calc mic
lam, mod calc
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730 12,740 12,750 12,760 12,770 12,780 12,790 12,800 12,810 12,820 12,830 12,840 12,850 12,860 12,870 12,880 12,890 12,900 12,910 12,920 12,930 12,940 12,
_
_

JT
" MD: 12,816' MD: 12,905'
° WOB: 14.8K INC: 90.74° INC: 90.55°
MW IN- 9.8 REM 80 AZM:L.7° AZM: 1.5°
.58' VIS: 52 . TVD: 7,231.58"' TVD: 7,230.58'
, MW OUT: 9.8 SPM: 178 . , . ,
2 VIS: 50 Pp: 4,055  VS: 5,568.23 VS: 5,653.9
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75% MRLST: med gry- gry, sme 60% CHK: predy med gry- It gry,
It brn- dk brn, mot tn- crm, frm- occ It brn- crm, mot It brn, mod
mod frm, sb blky- blky, rthy tex, frm- frm, sb blky- blky, rthy tex,
mmica incl, slty, sme cly lam, sme wxy, micxIn, dns- mas, occ
mod calc, tr pyr incl; 25% CHK: dissm pyr; 40% MRLST: dk gry-
It gry- med gry, occ spty offwht- gry, sme dk brn, mot brn- dk brn,
It brn, mod frm- frm, sb blky- frm- mod frm, blky- sb blky, rthy
blky, rthy tex, micxIn, dns- tex, tr mmica incl, sme slt, tr cly

mas, sme dissm pyr lam, mod- v calc
. ™ o G
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MD: 12,995’ MD: 13,084’ MD
INC: 90.83° WOB: 20k INC: 90.68° INC
SR P i
- : SPM: 188 s ' MW OUT: 9.8
VS: 5,740.51" PP: 4,522 VS: 5,826.12" vis: 50 VS:
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80% CHK: med gry- It gry, sme It 80% CHK: predy It gry- gry, occ It
brn- tn, mot crm- offwht, mod brn- offwht, mot It brn- tn, mod
frm- frm, sb blky- blky, rthy tex, frm- frm, sb blky- blky, rthy tex,
micxIn, dns- mas, occ dissm sme wxy, micxIn, dns- mas, tr
pyr; 20% MRLST: dk gry- gry, pp pyr; 20% MRLST: med gry-
sme dk brn, mot dk brn- crm, gry, sme It brn- dk brn, mot dk
frm- mod frm, blky- sb blky, rthy brn- crm, frm- mod frm, blky- sb
tex, tr mmica incl, sme slt, tr cly blky, rthy tex, tr mmica incl, slty
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170 13,180 13,190 13,200 13,210 13,220 13,230 13,240 13,250 13,260 13,270 13,280 13,290 13,300 13,310 13,320 13,330 13,340 13,350 13,360 13,370 13,380 13,
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13,174’ MD: 13,264’ MD: 13,353’
:90.68° WOB: 4.9k INC: 90.95° INC: 89.78°
1: 1.5 | RPM- 87 AZM: 1.6 | AZM: 1.6 |
)1 7,227.25 SPM: 188 TVD: 7,225.97 TVD: 7,225.41
5,912.67' PP: 4,085 VS: 5,999.26’ VS: 6,084.9'
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70% CHK: It gry- med gry, sme It 65% CHK: It gry- med gry, sme It 45% CHK: It gry- med
brn- tn, mot It brn- offwht, mod brn- tn, mot It brn- offwht, mod mot It brn- offwht, mao
frm- frm, sb blky- blky, rthy tex, frm- frm, sb blky- blky, rthy tex, blky, rthy tex, tr wxy,
tr wxy, micxIn, dns- mas; 30% tr wxy, micxIn, dns- mas; 35% 30% MRLST: med gry
MRLST: med gry- gry, sme dk MRLST: med gry- gry, sme dk mot brn- dk brn, frm-
brn, mot brn- dk brn, frm- mod brn, mot brn- dk brn, frm- mod blky, rthy tex, tr mmic
frm, blky- sb blky, rthy tex, tr frm, blky- sb blky, rthy tex, tr lam, mod calc; 25% S
mmica incl, slty, sme cly lam, mmica incl, slty, sme cly lam, sil cmt mtx wi sme sp

mod- v ca _ mod- v calc

gr, cons, sb rnd- sbh a

v
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MD: 13,442' MD: 13,531'
WOB: 255k INC: 89.75° INC: 89.57° WO 27 2k
SPM: 187 - 1h2zs T MW OUT: 9.8 - 12263 SPM: 187
PP: 4,520 VS: 6,170.49 VIS: 49 VS: 6,255.73 PP: 4,546
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gry, sme It brn- tn, 65% CHK: med gry- gry, sme It 65% CHK: med gry- gry, sme It
d frm- frm, sb blky- gry, mot It brn- crm, mod frm- gry- It brn, mot It brn- offwht,
micxIn, dns- mas; frm, blky- sb blky, rthy tex, mod frm- frm, sb blky- blky, rthy
- gry, sme dk brn, micxIn, dns- mas; 35% MRLST: tex, micxIn, dns- mas; 35%
mod frm, blky- sb dk gry- med gry, sme dk brn, MRLST: med gry- gry, sme dk
a incl, slty, sme cly mot brn- dk brn, frm- mod frm, brn, mot brn- dk brn, frm- mod
S: It gry- med gry, blky- sb blky, rthy tex, tr mmica frm, blky- sb blky, rthy tex, tr
ty It brn grns, f- vf incl, slty, sme cly lam, mod- v mmica incl, slty, sme cly lam,

ng, sl calc, arg ip calc ) mod calc
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610 13,620 13,630 13,640 13,650 13,660 13,670 13,680 13,690 13,700 13,710 13,720 13,730 13,740 13,750 13,760 13,770 13,780 13,790 13,800 13,810 13,820 13,
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MD: 13,621' MD: 13,710' MD: 13,799’
INC: 89.97° INC: 90.03° INC: 90.22° WOB: 274K
AZM: 1.2° AZM: 1.6° AZM: 1.3° m_u_,\_..HOH.
TVD: 7,226.66' TVD: 7,226.66' TVD: 7,226.47"  gpp- 188
VS: 6,341.92" VS: 6,427.5" VS: 6,513.09" PP: 4,621
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50% CHK: It gry- med gry, sme 55% MRLST: dk gry- gry, sme
It brn- tn, mot It brn- offwht, frm- dk brn, mot brn- dk brn, frm-
mod frm, sb blky- blky, rthy tex, mod frm, blky- sb blky, rthy

tr wxy tex, micxIn, dns- mas; tex, tr mmica incl, slty ip, cly
50% MRLST: dk gry- gry, sme abnt, mod calc; 45% CHK: med
dk brn, mot brn- dk brn, frm- gry- It gry, sme It brn- brn, mot
mod frm, sb blky- blky, rthy tex, It brn- offwht, frm- mod frm, sb
tr mmica incl, slty ip, cly abnt, blky- blky, rthy tex, micxIn,

mod calc dns- mas
™ - 3 - i 3
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830 13,840 13,850 13,860 13,870 13,880 13,890 13,900 13,910 13,920 13,930 13,940 13,950 13,960 13,970 13,980 13,990 14,000 14,010 14,020 14,030 14,040 14,

MD: 13,889" MD: 13,978'
INC: 90.15° INC: 90.31° WOB: 28,9k
MW OUT: 9.8 Cee L SPM: 187
VIS: 48 VS: 6,599.52 VS: 6,685.09 PP: 4,659
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50% MRLST: dk gry- med gry, tr 55% CHK: med gry- gry, sme It
dk brn, mot It brn- crm, frm- gry- It brn, mot It brn- offwht,
mod frm, blky- sb blky, rthy tex, mod frm- frm, sb blky- blky, rthy
tr mmica incl, slty ip, cly abnt, tex, tr wxy, micxIn, dns- mas, tr
mod calc; 50% CHK: med gry- pp pyr; 45% MRLST: dk gry- gry,
gry, sme It brn- tn, mot It brn- occ dk brn, mot brn- dk brn, frm-
offwht, mod frm- frm, sb blky- mod frm, blky- sb blky, rthy tex,
blky, rthy- wxy tex, micxIn, sme mmica incl, slty, sme cly

dns- mas, tr pyr lam, mod calc
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MD: 14,068' MD: 14,157 MD: 14,247
INC: 90.31° INC: 89.97° WOB: 30.1k INC: 89.85°
AZM: 2.0° z_<<._z“ 9.8 AZM: 1.2° m_u_,\_”.pom. AZM: 1.1°
TVD: 7,225.33' VIS: 50 TVD: 7,225.12' . TVD: 7,225.26'
MW OUT: 9.8 SPM: 186
VS: 6,771.85' VIS: 47 VS: 6,857.52' PP: 4,617 VS: 6,943.95'
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65% CHK: predy med gry- It gry, 55% CHK: It gry- med gry, occ
sme It brn- crm, mot It brn- offwht, offwht- crm, mot It brn- offwht,
mod frm- frm, sb blky- blky, rthy mod frm- frm, sb blky- blky, rthy
tex, tr wxy, micxIn, dns- mas, tr tex, tr wxy, micxIn, dns- mas;
dissm pyr; 35% MRLST: gry- dk gry, 45% MRLST: med gry- dk gry, tr
occ dk brn, spty It brn- dk brn, frm- dk brn, mot brn- dk brn, frm-
mod frm, blky- sb blky, rthy tex, tr mod frm, blky- sb blky, rthy tex,
mmica incl, slty, sme cly lam, mod- tr mmica incl, slty, sme cly lam,

v calc ) mod calc
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MD: 14,337 MD: 14,426'
INC: 90.03° WOB: 29.3k INC: 90.09°
AZM: 1.2° E_U_/\_”.H_.OH AZM: 1.5° MW IN: 9.8
TVD: 7,225.35' SPM: 187 TVD: 7,225.26' «__w\_wwﬂom
VS: 7,030.38' PP: 4,682 VS: 7,115.91' VIS: 48
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60% CHK: predy It gry- med gry, 55% CHK: It gry- gry, occ It brn- 60% CHK: It gry- me
sme It brn, mot It brn- brn, mod tn, mot It brn- offwht, mod frm- offwht, mot It brn- cr
frm- frm, sb blky- blky, rthy tex, frm, sb blky- blky, rthy tex, tr frm, blky- sb blky, rtt
tr wxy, micxIn, dns- mas, tr pp wxy, micxIn, dns- mas, tr pp pyr; micxIn, dns- mas, tr
pyr; 40% MRLST: med gry- dk 45% MRLST: med gry- gry, sme 40% MRLST: med gr
gry, sme dk brn, mot brn- crm, dk brn, spty dk brn- offwht, frm- dk brn- brn, spty dk
frm- mod frm, blky- sb blky, rthy mod frm, blky- sb blky, rthy tex, frm- mod frm, blky- ¢
tex, tr mmica incl, slty, sme cly sme mmica incl, slty, sme cly tex, sme mmica incl,

lam, mod calc

lam, mod- v calc
Ll SRt

lam, mod calc
-
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MD: 14,516' MD: 14,605' MD: 14,694'

INC: 89.85° WOB: 27 3k INC: 89.69° INC: 90.09°

AZM: 1.1 RPM: 101 AZM: 1.5 AZM: 3.3

TVD: 7,225.31" SPM: 187 TVD: 7,225.66' TVD: 7,225.83'

VS: 7,202.4' PP: 4,763 VS: 7,287.95' VS: 7,373.94'
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1 gry, sme tn- 55% CHK: med gry- gry, sme 75% CHK: med gry- gry, sme
m, mod frm- offwht- crm, mot It brn- crm, mod offwht- crm, mot It brn- crm, mod
ly tex, tr wxy, frm- frm, sb blky- blky, rthy tex, frm- frm, sb blky- blky, rthy- wxy
dissm pyr; tr wxy, micxIn, dns- mas, sme tex, micxIn, dns- mas, tr dissm
y- dk gry, occ dissm pyr; 45% MRLST: dk gry- pyr; 25% MRLST: dk gry- med
orn- offwht, med gry, occ dk brn, mot brn- dk gry, sme dk brn, mot It brn- crm,
b blky, rthy brn, frm- mod frm, blky- sb blky, frm- mod frm, blky- sb blky, rthy
slty, sme cly rthy tex, mmica incl, slty, cly tex, mmica incl, slty ip, sme cly

abnt, mod calc lam, mod- v calc
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MD: 14,784' MD: 14,873'
INC: 90.83° WOB: 16k INC: 90.95°
AZM: 2.4 RPM: 101 AZM: 2.3
TVD: 7,225.11' SPM:- 186 TVD: 7,223.73
VS: 7,461.08" PP: 4,626 VS: 7,547.05
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70% CHK: predy It gry- med gry, 75% CHK: It gry- gry, occ tn-
occ offwht- crm, spty It brn- tn, offwht, mot It brn- crm, mod frm-
mod frm- frm, sb blky- blky, rthy frm, sb blky- blky, rthy- wxy tex,
tex, tr wxy, micxIn, dns- mas, micxIn, dns- mas, sme dissm
sme pp pyr; 30% MRLST: gry- dk pyr; 25% MRLST: med gry- dk
gry, sme dk brn, mot brn- dk brn, gry, tr dk brn, spty brn- dk brn,
frm- mod frm, blky- sb blky, rthy frm- mod frm, sb blky- blky, rthy
tex, mmica incl, slty, sme cly tex, mmica incl, slty, tr cly lam,

lam, mod- v calc mod calc
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930 14,940 14,950 14,960 14,970 14,980 14,990 15,000 15,010 15,020 15,030 15,040 15,050 15,060 15,070 15,080 15,090 15,100 15,110 15,120 15,130 15,140 15,

MD: 14,963' MD: 15,052' MD: 15,142’
INC: 90.8° WOB: 22.9K INC: 91.02° INC: 90.34°
AZM: 2.0° MW IN: 9.6+ RPM- 100 AZM: 2.3° AZM: 2.2°
TVD: 7,222.35' |VIsi51 SPM: 185 TVD: 7,220.94' TVD: 7,219.87
MW OUT: 9.8+ :
VS: 7,633.89' |vis: a3 PP: 4,734 VS: 7,719.75' VS: 7,806.63"
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80% CHK: predy It gry- med gry, 85% CHK: It gry- gry, occ It brn-
occ offwht- It brn, mot It brn- offwht, spty It brn- offwht, mod
crm, mod frm- frm, sb blky- blky, frm- frm, sb blky- blky, rthy- wxy
rthy tex, sme wxy, micxIn, dns- tex, micxIn, dns- mas, sme pp
mas, tr dissm pyr; 20% MRLST: pyr; 15% MRLST: predy dk gry-
dk gry- med gry, sme dk brn, med gry, sme dk brn, mot tn- dk
mot It brn- dk brn, frm- mod frm, brn, frm- mod frm, blky- sb blky,
sb blky- blky, rthy tex, mmica rthy tex, mmica incl, slty, sme

incl, slty ip, cly abnt, mod calc cly lam
s = L

mod- v calc
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MD: 15,231' MD: 15,321'
WOB: 25.7k INC: 90.34° INC: 90.25°
E_U_S”.OU_.. AZM: 2.2° MW IN: 9.9 AZM: 2.6°
- ' VIS: 53 . '
SPM: 186 TVD: 7,219.34 VIS8 TVD: 7,218.88
PP: 4,808 VS: 7,892.53" VIS: 50 VS: 7,979.48
T o T A e Mo o N R e e s s e
Tl e M el I e e o o o AT e TE AR T S e At e T e e T e e e T o
488 |1 007u ._ 824u
—~
e N A NN
g NN \k LN
~ N\ /L — N
7 N _—

oLl
N

/
EZI
(¢
N
NN
VA
\

i
Hyaiays

60% CHK: It gry- med gry, occ It
brn- offwht, mot It brn- crm, mod
frm- frm, sb blky- blky, rthy- wxy
tex, micxIn, dns- mas, sme
dissm pyr; 40% MRLST: dk gry-
med gry, sme dk brn, mot It brn-
dk brn, frm- mod frm, blky- sb
blky, rthy tex, mmica incl, slty,
lam, mod calc

80% CHK: It gry- gry, sme It brn-
offwht, mot It brn- crm, mod frm-
frm, sb blky- blky, rthy- wxy tex,
micxIn, dns- mas, sme pp pyr;
20% MRLST: dk gry- med gry,
occ dk brn, mot brn- dk brn, frm-
mod frm, blky- sb blky, rthy tex,
mmica incl, slty, sme cly lam,
mod calc
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370 15,380 15,390 15,400 15,410 15,420 15,430 15,440 15,450 15,460 15,470 15,480 15,490 15,500 15,510 15,520 15,530 15,540 15,550 15,560 15,570 15,580 15,

MD: 15,411" MD: 15,500' MD: 15,59(
WOB: 35.9k INC: 90.03° INC: 90° INC: 89.85
m_u_s..op. AZM: 2.2° MW IN: 9.8 AZM: 2.4° AZM: 2.1°
SPM: 186 TVD: 7,218.66' w\\__w\_wwﬂum.m TVD: 7,218.64' TVD: 7,21¢
PP: 4,887 VS: 8,066.43' VIS: 50 VS: 8,152.39' VS: 8,239..
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85% CHK: It gry- med gry, sme 85% CHK: predy It gry- med gry, 75% CHK: med gry- |
offwht- crm, mot It brn- offwht, sme It brn- tn, mot It brn- crm, brn- tn, mot It brn- cr
mod frm- frm, sb blky- blky, rthy- mod frm- frm, blky- sb blky, rthy frm, sb blky- blky, rtt
wxy tex, micxIn, dns- mas, tr tex, tr wxy, micxIn, dns- mas, tr wxy, micxIn, dns- me
pyr; 15% MRLST: med gry- dk pp pyr; 15% MRLST: dk gry- med pyr; 35% MRLST: gry
gry, occ dk brn, mot It brn- dk gry, sme dk brn, mot It brn- dk occ It brn- tn, mot It |
brn, frm- mod frm, blky- sb blky, brn, frm- mod frm, blky- sb blky, frm- mod frm, blky- s
rthy tex, mmica incl, slty, sme rthy tex, mmica incl, slty, tr cly tex, mmica incl, slty,

lam, mod- v

cly lam, mod- v calc
. DCe €

lam, v calc

calc
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590 15,600 15,610 15,620 15,630 15,640 15,650 15,660 15,670 15,680 15,690 15,700 15,710 15,720 15,730 15,740 15,750 15,760 15,770 15,780 15,790 15,800 15,

LL
)' MD: 15,679" MD: 15,769'
> WOB: 29 4k INC: 90.15° INC: 90.31° WOB: 12,4k
. RPM:01 AZM: 2.5 _ MW IN: 9.8 AZM: 2.8 _ RPM: 91
.76 SPM: 187 TVD: 7,218.76 Y OUT: 9.8 TVD: 7,218.39 SPM: 186
28" PP: 4,918 VS: 8,325.24' VIS: 50 VS: 8,412.31" PP: 4,642
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yry, occ It 60% CHK: It gry- med gry, occ It 75% CHK: It gry- med gry, tr It
m, mod frm- brn- offwht, mot It brn- crm, mod brn- offwht, mod frm- frm, sb
y tex, tr frm- frm, sb blky- blky, rthy- wxy blky- blky, rthy- wxy tex, micxIn,
s, tr vugy tex, micxIn, dns- mas, sme dns- mas, tr dissm pyr, tr cly
- dk gry, dissm pyr; 40% MRLST: dk gry- mic lam; 25% MRLST: dk gry-
yrn- dk brn, med gry, sme dk brn, mot It brn- med gry, tr dk brn, mot It brn- dk
b blky, rthy dk brn, frm- mod frm, blky- sb brn, frm- mod frm, blky- sb blky,
sme cly blky, rthy tex, mmica incl, slty, rthy tex, mmica incl, slty, sme

sme cl

lam, mod calc ) cly lam, mod ¢




NN b= WA >>2<((H%>>@ﬁ(, AW WMV \u&,%s\“,\],\ N ,S},ﬂyﬁ

810 15,820 15,830 15,840 15,850 15,860 15,870 15,880 15,890 15,900 15,910 15,920 15,930 15,940 15,950 15,960 15,970 15,980 15,990 16,000 16,010 16,020 16,

MD: 15,859’ MD: 15,948’
INC: 90.52° INC: 90.31° WOB: 27.4K
AZM: 1.3° AZM: 1.1° o MW IN: 9.8+
. _ . _ RPM: 91 Vie: 56
TVD: 7,217.74 TVD: 7,217.1 SPM: 187 MW OUT: 9.8
VS: 8,499.12' VS: 8,584.6' PP: 5,041 VIS: 53
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70% CHK: It gry- med gry, tr It 70% CHK: pred It gry- med gry, tr

brn- offwht, mod frm- frm, sb It brn- offwht, mod frm- frm, sb

blky- blky, rthy- wxy tex, micxIn, blky- blky, rthy- wxy tex, micxIn,

dns- mas, tr dissm pyr, tr cly dns- mas, tr pp pyr, tr cly mic

mic lam; 30% MRLST: dk gry- lam; 30% MRLST: dk gry- med

med gry, tr dk brn, mot It brn- dk gry, tr dk brn, mot It brn- dk brn,

brn, frm- mod frm, blky- sb blky, frm- mod frm, blky- sb blky, rthy

rthy tex, mmica incl, slty, sme tex, mmica incl, slty, sme cly
cly _mB. mod
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030 16,040 16,050 16,060 16,070 16,080 16,090 16,100 16,110 16,120 16,130 16,140 16,150 16,160 16,170 16,180 16,190 16,200 16,210 16,220 16,230 16,240 16,

MD: 16,038' MD: 16,127' MD: 16,217'
INC: 90.49° INC: 90.06° WOB: 20.4k INC: 90.25°
AZM: 1.4 _ AZM: 1.4 _ RPM: 91 AZM: 1.2 _
TVD: 7,216.47 TVD: 7,216.04 SPM: 186 TVD: 7,215.8
VS: 8,671.07' VS: 8,756.65' PP: 5,063 VS: 8,843.15'
e s S et e s e et RS EE RS ERAEE L ES
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75% CHK: pred It gry- med gry, sme It 80% CHK: pred It gry- med gry, tr It
brn- offwht, mod frm- frm, sb blky- brn- offwht, mod frm- frm, sb blky-
blky, rthy- wxy tex, micxIn, dns- mas, blky, rthy- wxy tex, micxIn, dns- mas,
occ pp pyr, tr cly mic lam; 25% tr pp pyr, tr cly mic lam; 20% MRLST:
MRLST: dk gry- med gry, fnt tr dk brn, dk gry- med gry, tr dk brn, mot It brn-
frm- mod frm, blky- sb blky, rthy tex, dk brn, frm- mod frm, blky- sb blky,
tr mmica, slty tex, sme cly lam, sl rthy tex, tr mmica, slty tex, sme cly

arg, mod calc lam, sl arg, tr cal frac fl, mod calc
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250 16,260 16,270 16,280 16,290 16,300 16,310 16,320 16,330 16,340 16,350 16,360 16,370 16,380 16,390 16,400 16,410 16,420 16,430 16,440 16,450 16,460 16,

r/\l.l\}\l\l\l VNV Il\l\

MD: 16,307' MD: 16,397'
INC: 90.71° INC: 90.55° WOB: 28.9K
AZM: 1.5° MW IN: 9.8+ AZM: 1.4° RPM: 81
. ' VIS: 55 . ' .
TVD: ﬂmu_.m.o.b MW OUT: 9.8+ TVD: ﬂmu_.b.o.m SPM: 187
VS: 8,929.68 VIS: 53 VS: 9,016.24'  pp: 5157
o o e M e e e e e
- Ty T g T T T g I o T e T T T e T e T o T e T e T e TT o T T T o T o T o T B e e e e e e e e ]
T T e T e e e e e e e T e
051u 7 7 7 7 _ 7
488 769u 4 716u
— = |
/a8 RN / )/ N —V
== NN — / - ~_ 1\ —
/77 = V7= — ——
RS iama MQ | S
e R V e
- ~ e 7
1 ™ V] T

50% CHK: pred It gry- med gry, rr It 60% CHK: pred It gry- med gry, fnt tr It 7
brn- offwht, mod frm- frm, sb blky- brn- offwht, mod frm- frm, sb blky- €
blky, rthy- wxy tex, micxIn, dns- mas, blky, rthy- wxy tex, micxIn, dns- mas, £
occ pp pyr, tr cly mic lam; 50% tr pp pyr, tr cly mic lam; 40% MRLST: il
MRLST: dk gry- med gry, tr dk brn, mot dk gry- med gry, tr dk brn, mot It brn- A
It brn- dk brn, frm- mod frm, blky- sb dk brn, frm- mod frm, blky- sb blky, I
blky, rthy tex, tr mmica, slty tex, sme rthy tex, tr mmica, slty tex, sme cly :
cly lam, sl arg, sme cal frac fl, mod lam, sl arg, fnt tr cal frac fl, mod calc C

C
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470 16,480 16,490 16,500 16,510 16,520 16,530 16,540 16,550 16,560 16,570 16,580 16,590 16,600 16,610 16,620 16,630 16,640 16,650 16,660 16,670 16,680 16,

MD: 16,486' MD: 16,576' MD: 16,665'
INC: 90.62° INC: 90.62° WOB: 21 5k INC: 90.46°
AZM: 1.8° MW IN: 9.8+ AZM: 1.7° m_u_s..op. AZM: 1.5°
TVD: 7,213.15' VIS: 54 TVD: 7,212.17' m_u_,\_..pmu TVvD: 7,211.33'
) MW OUT: 9.8+ :
VS: 9,101.89 VIS: 52 VS: 9,188.56' PP: 5,163 VS:9,274.21"
e e e e e e e e e e
164 ] 1 :7_
488 1007u
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8000
5% CHK: pred It gry- med gry, sme dk 80% CHK: pred It gry- med gry, sme dk 80% CHK: med gry- di
ry, tr It brn- offwht, mod frm- frm, sb gry, tr It brn- offwht, mod frm- frm, sb offwht, mod frm- frm, ¢
Iky- blky, rthy- wxy tex, micxIn, dns- blky- blky, rthy- wxy tex, micxIn, dns- rthy- wxy tex, micxIn,
1as, tr pp pyr, tr cly mic lam; 25% mas, tr pp pyr, tr cly mic lam; 20% pyr, tr cly mic lam, sl r
IRLST: dk gry- med gry, tr dk brn, mot MRLST: dk gry- med gry, sme med brn- MRLST: dk gry- med ¢
brn- dk brn, frm- mod frm, blky- sb dk brn, mot It brn- dk brn, frm- mod brn, mot It brn- dk brn.
Iky, rthy tex, tr mmica, slty tex, sme frm, blky- sb blky, rthy tex, tr mmica, blky- sb blky, rthy tex,
ly lam, sl arg, fnt tr cal frac fl, mod slty tex, sme cly lam, sl arg, fnt tr cal tex, sme cly lam, sl arg
fl, mod calc

w

alc ) ) frac fl, mod calc
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690 16,700 16,710 16,720 16,730 16,740 16,750 16,760 16,770 16,780 16,790 16,800 16,810 16,820 16,830 16,840 16,850 16,860 16,870 16,880 16,890 16,900 16,

MD: 16,754" MD: 16,844'
INC: 89.91° WOB: 5 2k INC: 91.32°
AZM: 1.6° m_u_s..op. MW IN: 9.8+ AZM: 1.6°
- ' ’ VIS: 54 . '
TVD: Nmpp.o.m SPM: 186 MW OUT: 9.8+ TVD: 7,210.08
VS: 9,359.84 PP: 4,947 VIS: 53 VS: 9,446.45'
e e D e
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(gry, occ It brn- 90% CHK: pred It gry- med gry, occ med 85% CHK: pred It gry- med gry, occ med
b blky- blky, gry- dk gry, tr It brn- offwht, mod frm- frm, gry- dk gry, occ It brn- offwht, mod frm- frm,
ins- mas, tr pp sb blky- blky, rthy- wxy tex, micxIn, dns- sb blky- blky, rthy- wxy tex, micxIn, dns-
1mica; 20% mas, rr pp pyr, tr cly mic lam, sl mmica; mas, rr pp pyr, tr cly mic lam, sl mmica;
ry, gry brn- dk 10% MRLST: dk gry- med gry, sme gry 15% MRLST: dk gry- med gry, sme gry brn-
frm- mod frm, brn- dk brn, mot It brn- dk brn, frm- mod dk brn, mot It brn- dk brn, frm- mod frm,
tr mmica, slty frm, blky- sb blky, rthy tex, tr mmica, slty blky- sb blky, rthy tex, tr mmica, slty tex,

sme cly lam, sl arg, mod calc

J, fnt tr cal frac tex, sme cly lam, sl arg, mod calc
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910 16,920 16,930 16,940 16,950 16,960 16,970 16,980 16,990 17,000 17,010 17,020 17,030 17,040 17,050 17,060 17,070 17,080 17,090 17,100 17,110 17,120 17,

MD: 16,933" MD: 17,023' MD: 17,112'
INC: 90.65° WOB: 5.5k INC: 90.65° INC: 90.22°
AZM: 1.1 RPM: 91 AZM: 1.9 AZM: 1.4
TVD: 7,208.55' SPM: 186 TVD: 7,207.53' TVD: 7,206.85'
VS: 9,531.99' PP: 4,851 VS: 9,618.57' VS: 9,704.26'
e e
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80% CHK: pred It gry- med gry, occ med 80% CHK: pred It gry- med gry, occ med
gry- dk gry, It brn- offwht, mot tn- brn, mod gry- dk gry, occ It brn- offwht, tr mot tn- brn,
frm- frm, sb blky- blky, rthy- wxy tex, mod frm- frm, sb blky- blky, rthy- wxy tex,
micxIn, dns- mas, rr pp pyr, tr cly mic lam, micxIn, dns- mas, rr pp pyr, tr cly mic lam,
sl mmica; 20% MRLST: dk gry- med gry, sl mmica; 20% MRLST: dk gry- med gry,
sme gry brn- dk brn, mot It brn- dk brn, frm- sme gry brn- dk brn, mot It brn- dk brn, frm-
mod frm, blky- sb blky, rthy tex, tr mmica, mod frm, blky- sb blky, rthy tex, tr mmica,

slty tex, sme cly lam, sl arg, mod calc slty tex, sme cly lam, sl arg, mod calc
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130 17,140 17,150 17,160 17,170 17,180 17,190 17,200 17,210 17,220 17,230 17,240 17,250 17,260 17,270 17,280 17,290 17,300 17,310 17,320 17,330 17,340 17,
_ _
_ _

MD: 17,201' MD: 17,290’
WOB: 16.1k INC: 90.34° INC: 90.31°
,/Mw.m+ RPM: 91 AZM: 1.6° AZM: 1.7° MW IN: 9.8
; ) . . . . VIS: 51
Um0 SPM:186  TVD: 7,206.42 TVD: 7,205.91 s
1 PP: 5,038 VS: 9,789.88' VS: 9,875.58" VIS: 50
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75% CHK: pred It gry- med gry, occ med 80% CHK: It gry- dk gry, tr It brn- offwht, tr

gry- dk gry, sme It brn- offwht, sme mot tn-
brn, mod frm- frm, sb blky- blky, rthy- wxy
tex, micxIn, dns- mas, rr pp pyr, tr cly mic

lam, sl mmica; 25% MRLST: dk gry- med

mot tn- brn, mod frm- frm, sb blky- blky,
rthy- wxy tex, micxIn, dns- mas, tr pp pyr,
rr nod pyr, tr cly lam, sl mmica, tr cal nod;
20% MRLST: dk gry- med gry, sme gry brn-

gry, sme gry brn- dk brn, frm- mod frm, dk brn, frm- mad frm, blky- sb blky, rthy
tex, tr mmica, slty tex, sme cly lam, sl arg,
mod calc

blky- sb blky, rthy tex, tr mmica, slty tex,
sme cly lam, sl arg, tr cal frac fl, mod calc
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350 17,370 17,380 17,390 17,400 17,410 17,460 17,470 17,480 17,490 17,500 17,510 17,520 17,530 17,560 17,
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MD: 17,380 MD: 17,469' MD: 17,558

INC: 90.28° WOB: 29 9k INC: 90.09°
AZM: 1.8° RPM: 91 AZM: 0.8°

TVD: 7,205.45' SPM: 187 TVD: 7,205.16" TVD: 7,205.12

VS: 9,962.27" PP: 5,199 :10,047.81" 10,133.12
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65% CHK: It gry- dk gry, scat It brn-
offwht, tr mot tn- brn, mod frm- frm, sb
blky- blky, rthy- wxy tex, micxIn, dns-
mas, fnt tr pp pyr, tr cly lam, sl mmica,
tr cal nod; 35% MRLST: dk gry- med gry,
sme gry brn- dk brn, frm- mod frm, blky-
sb blky, rthy tex, tr mmica, slty tex, sme
cly lam, sl arg, mod calc

75% CHK: It gry- dk gry, occ It brn-
offwht, scat mot tn- brn, mod frm- frm,
sb blky- blky, rthy- wxy tex, micxIn, dns-
mas, tr pp pyr, tr cly lam, sl mmica, tr
cal nod, tr Ise pyr nod; 25% MRLST: dk
gry- med gry, gry brn- dk brn, frm- mod
frm, blky- sb blky, rthy tex, tr mmica,
slty tex, sme cly lam, sl arg, mod calc
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570 17,580 17,590 17,600 17,610 17,620 17,630 17,640 17,650 17,660 17,670 17,680 17,690 17,700 17,710 17,720 17,730 17,740 17,750 17,760 17,770 17,780 17,

M
V (

ANV MV VNV N AN a

MD: 17,648 MD: 17,738'
INC: 89.29° INC: 89.48°
MW IN: 9.9 WOB: 11.2k AZM: 0.8° AZM: 1.0°
VIS: 52 RPM: 91 .
MW OUT: 9.8 SPM: 157 TVD: 7,205.7 TVD: 7,206.66'
VIS: 51 PP: 3,355 VS: 10,219.37' VS: 10,305.69'
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5% CHK: It gry- dk gry, occ It brn- 75% CHK: It gry- dk gry, occ It brn- 80% CHK: It gry- dk gry
fwht, scat mot tn- brn, mod frm- frm, offwht, scat mot tn- brn, mod frm- frm, offwht, scat mot tn- brn
) blky- blky, rthy- wxy tex, micxIn, dns- sb blky- blky, rthy- wxy tex, micxIn, dns- sb blky- blky, rthy- wxy
as, tr cly lam, sl mmica, tr cal nod, tr mas, tr cly lam, sl mmica, rr pp pyr, tr mas, tr cly lam, sl mmic
) pyr, 11 Ise nod pyr; 25% MRLST: dk cal nod, rr Ise cal; 25% MRLST: dk gry- cal nod; 20% MRLST: ¢
y- med gry, gry brn- dk brn, frm- mod med gry, gry brn- dk brn, frm- mod frm, gry brn- dk brn, frm- m
m, blky- sb blky, rthy tex, tr mmica, blky- sb blky, rthy tex, tr mmica, slty tex, blky, rthy tex, tr mmica

ty tex, sme cly lam, sl arg, mod calc sme cly lam, sl arg, mod calc lam, sl arg, mod calc
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PN AL/

TD
MD /7,207
:22 hrs

ROP/Gamma
ROP

0

ft/hr
GAMMA

2000

units 300

Slide/Rotate

790 17,800 17,810 17,820 17,830 17,840 17,850

L T B L S B B B BB B
17,860 17,870 17,880 17,890 17,900

17,910

17,920 17,930 17,940

17,

Depth Labels

Qil Show

Gas Show

Projection to BIt:
MD: 17,903'
INC: 89.11°
AZM: 0.8°
TVD: 7,207.7'
VS: 10,464.06'

MD: 17,827
INC: 90.12°
AZM: 1.2°
TVD: 7,206.97'
VS:10,391.15°

MD: 17,879'

INC: 89.11°
WOB: 30.8k

RPM: 91
SPM: 186
PP:

MW IN: 9.9
VIS: 51

MW OUT: 9.8+
VIS: 49

End of Well

Notes

14
A4

% Lith
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Total Gas
GAS
Cl —
c2 —
C3 —
IC4 ——
NC4
CcOo2
H2S

Well Bore
TVD

, occ It brn-

, mod frm- frm,
tex, micxIn, dns-
a, IT pp pyr, tr

k gry- med gry,
d frm, blky- sb
slty tex, sme cly

80% CHK: It gry- dk gry, tr It brn- offwht,
mod frm- frm, sb blky- blky, rthy- wxy
tex, micxIn, dns- mas, tr cly lam, sl
mmica, rr pp pyr, tr cal nod; 20%
MRLST: dk gry- med gry, gry brn- dk brn,
frm- mod frm, blky- sb blky, rthy tex, tr
mmica, slty tex, sme cly lam, sl arg,

mod calc

End of Horizontal Log
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