Well Name
Location
State
Country

APl Number

Spud Date

Surface Coordinates

Bottom Hole Coordinates

Ground Elevation
Logged Interval
Formation

Type of Drilling Fluid

Scale: 5"/ 100
Measured Depth Log

State Antelope 41-44-30HNB
NENE Sec 30 T5N R62W
Colorado

USA

05 123 37406 00

6/25/2013

480 FNL X 838 FEL (40.37642, 104.35973)

470 FSL x 631 FEL (40.36470, 104.35916)

4662'
5900 To 10915
Niobrara B Chalk

H20, LSND

County Weld

Rig Number Ensign 128

Field Wattenberg

Drilling Completed 7/3/2013

K.B. Elevation 4677

Total Depth 10915’

Company Bonanza Creek

Name Paul McKay
Company Bonanza Creek

Address 410 17th Street
Denver, CO 80:
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MD: 5,857 MD: 5,889 MD: 5,921" i , : :
TVD: 5,813.94" TVD: 5.845.84" TVD: 5,877.53" MD: 5,952 MD: 5,984 MD: 6,015
Inclination: 2.9 ° Inclination: 6.3 ° Inclination: 9.4 ® TVD: 5907.9' TVD: 5,938.75 TVD: 5,968.15°
Azimuth: 178.7 ° Azimuth: 188.5 ° Azimuth: 191.4 ° _:o.__:mﬁ_o:” 136 ° Inclination: 17.2 ° Inclination: 19.7 °
VS: -469.97"' VS: -467.43" VS: -463.16" Azimuth: 192.1 ° Azimuth: 192.1 ° Azimuth: 1905 °
VS: -457.17" VS: -448.93" VS: -439.39"
Well Bore
TVD (ft) TVD (ft)
TVD
95-100% SLTY SH: Itgy - medgy , occ dk gy, mod 90% SL
100% SLTY SH: Itgy - medgy , occ dk gy, mod sft - sft - sl firm, sb blky - blky, rthy - gt, mtx; arg - slty, firm, sb
sl firm, sb blky - blky, rthy - gt, mtx; arg - slty, sl calc, sl calc, 0-5% SS: off wh - Itgy,occ s&p , mod hd - 10% Sk
- b blk
8000 hd, sb blky - blky, f gr, tr glauc, sl om_mcoo S Yy
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30 6,040 6,050 6,060 6,070 6,080 6,090 6,100 6,110 6,120 6,130 6,140 6,150 6,160 6,170 6,180 6,190 6,200 6,210 6,220 6,230 6,240 6,2

MD: 6,047 MD: 6,079 , ! . !

TVD: 5,998.01" TVD: 6,027.37" MD: 6,111" MD: 6,143" MD: 6,174 MD: 6,206 MD: 6,238

Inclination: 22.5 ° Inclination: 24.3 ° ._.<_.u” m..omm.m_ ._.<_.u” muomh.mo_ ._.<_.u” mNHHo.mm_ TVD: 6,136.89" TVD: 6,162.19 "

Azimuth: 192.2 ° Azimuth: 193.1 ° _:o.__:m:o:_ 27.1° _:o.__:m:o:_ 30.2 ° _:o.__:m:o:_ 335° Inclination: 36.1 ° Inclination: 39.4 °

VS: -428.19" VS: -415.9" Azimuth: 191.5° Azimuth: 188 ° Azimuth: 185.9 ° Azimuth: 185 ° Azimuth: 184.5 °
VS: -402.47" VS: -387.45" VS: -371.3" VS: -353.2" VS: -333.75"

TY SH: Itgy - medgy , occ dk gy, mod sft-sl | 90-95% SLTY SH: Itgy - medgy , occ dk gy, mod sft -
blky - blky, rthy - gt, mtx; arg - slty, sl calc, sl firm, sb blky - blky, rthy - gt, mtx; arg - slty, sl calc, 100% SLTY SH: ltgy - medgy , occ dk gy, mod sft - 100% SLTY SH: ltgy - medgy , occ dk gy, mc

1Y SS: off wh - Itgy,occ s&p , mod hd - hd, 10-95% SHY SS: off wh - ltgy,occ s&p , mod hd - hd, | sl firm, sb blky - blky, rthy - gt, mtx; arg - slty, sl calc, | sl firm, sb blky - blky, occ sbplty - plty, rthy - g
- blky, f gr, tr glauc, sl calc sb blky - blky, f gr, tr glauc, sl calc tr shy ss arg - slty, sl calc, tr pyr, tr shy ss
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5800
MD: 6,269 " MD: 6,301 " _ : : :
TVD: 6.185.64" TVD: 6.208.83" MD: 6,333 MD: 6,365 MD: 6,396 " MD: 6,428 MD: 6,460"
- 6,185, - 0,208 TVD: 6,231.45° TVD: 6,253.34" TVD: 6,273.13" TVD: 6,291.99" TVD: 6,309.32

d sft -
t, mtx;

Inclination: 42.3 °
Azimuth: 183.8 °
VS: -313.6'

Inclination: 44.8 °
Azimuth: 182.9 °
VS: -291.66"

Inclination: 45.2 °
Azimuth: 182 °
VS: -269.1"'

Inclination: 48.5 °
Azimuth: 181.7 °
VS: -245.81"

Inclination: 52.1 °
Azimuth: 181.5°
VS: -222.02"

Inclination: 55.7 °
Azimuth: 183.1°
VS: -196.25"

Inclination: 58.7 °
Azimuth: 183.3 °
VS: -169.47"

100% SLTY SH: Itgy - medgy , occ d

k gy, mod sft - sl

100% SLTY SH: Itgy - medgy , occ dk gy, mod sft - sl

I ,
50-55% CHK: bnd ltly,

]
wht

subblky-flky, wxy-mot ip, s

100% SLTY SH: Itgy - medgy , occ dk gy, mod sft - sl
firm, brit sb blky - blky, occ sbplty - plty, rthy - gt, mtx;

firm, brit sb blky - blky, occ

sbplty - plty, rthy - gt, mtx;

arg - slty, sl calc, some pyr

tr bent, some CHK &

firm, brit sb blky - blky, occ sbplty - pl

ty, rthy - gt, mix;

arg - slty, sl calc, some pyr

scat bent

MRL

8000

arg - slty, sl calc, some pyr

mgy-dkgybrn, blky-sbblky,
slty tex, 25-5% SLTY SH:

subblky-subplty, mod sft-s
sl-calc, tr pyr, scat bent, cc
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MD: 6,491" MD: 6,523 ! , , , : — ,
TVD: 6,324.56 TVD: 6.338.33" MD: 6,555 MD: 6,587 ' MD: 6,618 MD: 6,650 MD: 6,682
Inclination: 62.4 ° Inclination: 66.6 ° TVD: 6,350.5' TVD: 6,361.89" ._.<_.u” m..wﬂ.mm_ TVD: 6,379.71" TVD: 6,386.06 "
Azimuth: 183.4 ° Azimuth: 183.1 ° Inclination: 68.7 ° Inclination: 69.6 ° Inclination: 73.8 ° Inclination: 76.9 ° Inclination: 80.2
VS: -142.6° VS: -113.85" Azimuth: 182.9 ° Azimuth: 182.6° | | TVP™ | Azimuth: 182.7 ° Azimuth: 182.9 ° Azimuth: 182.2
VS: -84.38" VS: -54.58" VS:-25.26" VS: 5.58" VS: 36.84"
-Itgy, gy brn, sft, 70-85% MRL: Itgy-med gy, occ dk gy brn, blky-sb 790% MRL: Itgy-med gy, occ dk gy brn, blky-sb blky, f I f 85-90%
| slty, 25-40%MRL: blky, mod sft-mod firm, rthy, arg-slty tex, mod calc, mod sft-mod firm, rthy, arg-slty tex, mod calc, 10% 90-40% MRL: med gy - dk gy brn, blky-sb blky, firm, sft-mod
some bndd, firm, rthy, 30-15% CHK: bnd ltly, wht-Itgy, sft-mod sft, _ CHK: bnd Itly, wht-ltgy, sft-mod sft, subblky-flky, some | rthy, arg-slty tex, mod calc, tr bent 10-60% CHK: WXY-WX
mdgy-dkgy,occ It gy, subblky-flky, some bndd, wxy-mot ip, sl slty, scat-occ | bndd, wxy-mot ip, sl slty, scat-occ bent, con from ltgy-medgy, occ wht-crm, mod sft-mod firm, brit, med gy
| firm, slty-aren, rthy-arg, bent, con from uphole, wh fast stmg, wh mky, fnt uphole, yel mod stmg, It wht mky, fnt mod thk ring, tr blky-sb blky, occ sb plty, sb wxy-wxy, mot ip-occ tex, mo
n from uphole mod thk ring, tr stn yel stn 8000 bnded, v calc, slow sl stmg cut mod thk
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T aT T aT m - - -
MD: 6,714 MD: 6,748 MD: 6,813 MD: 6,845 MD: 6,877 MD: 6,909
R TVD: 6,390.71" TVD: 6,394.09" TVD: 6,396.18" TVD: 6,395.54" TVD: 6,394.76 TVD: 6,39
Inclination: 83.1 ° Inclination: 85.5 ° ~ Inclination: 90.8 ° Inclination: 91.5 ° Inclination: 91.3 ° Inclination
Azimuth: 182.2 ° Azimuth: 182.6 ° Azimuth: 182.6 ° Azimuth: 182.7 ° Azimuth: 181.5° Azimuth: 1
/SRR 41! VS: 102.13" VS: 166.85" VS:198.73" VS: 230.64" VS: 262.5
CHK: Itgy-medgy, occ wht-crm, mod
firm, brit, blky-sb blky, occ sb plty, sb | | | | | 7 7
/, mot ip-occ bnded, v calc, 15-10% MRL: 90% CHK: Itgy-medgy, occ wht-crm, mod sft-mod 85% CHK: Itgy-medgy brn, occ dkgy, mod sft-mod firm, brit, blky-sb blky, occ 90-9!
- dk gy brn, blky-sb blky, firm, rthy, arg-sity firm, brit, blky-sb blky, occ sb plty, sb wxy-wxy, mot sb plty, sb wxy-wxy, mot ip-occ bnded, 15% MRL: dk gy-blk, blky-sb blky, firm, 0CC ¢
1 calc, tr bent, yel mod stmg, It wht mky, fnt ip-occ bnded, 10% MRL: med gy - dk gy brn, rthy, arg-slty tex, tr Ise & imbd cal, g od, yel mod stmg, strong wht mky, mod rthy,
ring, tr yel stn blky-sb blky, firm, rthy, arg-sity tex, tr bent so0o  Prokenring, thk yel stn mod
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10 6,920 6,930 6,940 6,950 6,960 6,970 6,980 6,990 7,000 7,010 7,020 7,030 7,040 7,050 7,060 7,070 7,080 7,090 7,100 7,110 7,120 7,1
5800
! ! L 1 | | L L 1 |
_ MD: 6,940 MD: 6,972 MD: 7,004 " MD: 7,036 MD: 7,067 MD: 7,099 MD: 7,1
1.15 . ._.<_.u” m,.wow.:_ TVD: 6,393.66" TVD: 6,394.05" TVD: 6,394.83" TVD: 6,395.69" TVD: 6,396.59" TVD: 6,
_ oo.oo _:n__:m:o:_ 905 ° Inclination: 89.9 ° Inclination: 88.7 ° Inclination: 88.5 ° Inclination: 88.3 ° Inclination: 88.5 ° Inclinati
.m_o.m Azimuth: 179.8 ° Azimuth: 179.6 ° Azimuth: 179.4 ° Azimuth: 179.1° Azimuth: 178.2 ° Azimuth: 177.8° Azimutt
3 VS:293.55" VS: 325.54" VS: 357.52" VS: 389.5" VS: 420.49" VS: 452.47" VS: 484
| _ | | | i i |
%% CHK: Itgy-medgy brn, occ wht crm, mod sft-mod firm, brit, blky-sb blky, 95-90% CHK: Itgy-medgy brn, occ dkgy, mod sft-mod firm, brit, blky-sb 95-100% CHK: wht-ci
b plty, sb wxy-wxy, mot ip-occ bnded, 10-5% MRL: dk gy-blk, blky-sb blky, firm, blky, occ sb plty, sb wxy-wxy, mot ip-occ bnded, 5-10% MRL: dk gy-blk, sb plty, sb wxy-wxy, n

rthy, arg-slty tex, tr Ise
strng wht mky, mod tt

arg-slty tex, tr Ise & imbd cal, tr inoc fos, g od, yel mod stmg, strong wht mky,
broken ring, thk yel stn

blky-sb blky, firm, rthy, arg-slty tex, tr Ise & imbd cal, tr inoc fos, tr pyr, g od,

8000 yel fast stmg, mod wht mky, mod thk ring, thk yel stn
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30 7,140 7,160 7,170 7,190 7,200 7,220 7,230 7,250 7,260 7,280 7,290 7,300 7,310 7,320 7,330 7,3
5800
, | , 1 , , 1 , | , , [
31" MD: 7,163 MD: 7,195" MD: 7,226 MD: 7,258 MD: 7,290 MD: 7,322 MD: 7
397.4" TVD: 6,398.1" TVD: 6,398.43" TVD: 6,398.24" TVD: 6,398.07" TVD: 6,398.38" TVD: 6,398.8" TVD:
on: 88.6 ° Inclination: 88.9 ° Inclination; 89.9 © [0 Inclination: 90.8 ° Inclination: 89.8 ° Inclination: 89.1 ° Inclination: 89.4 ° Incline
: 177.3° Azimuth: 176.9° Azimuth: 176.6 ° Azimuth: 176.9 ° Azimuth: 176.2 ° Azimuth: 176.4 ° Azimuth: 176.2 ° Azim
46" VS: 516.45" VS: 548.44" VS: 579.44" VS: 611.43" VS: 643.41" VS: 675.4' VS: 7!
7 7 7
m, Itgy, occ medgy, mod firm-firm, brit, blky-sb blky, occ

100% CHK: wht-crm, Itgy, occ medgy, n

100% CHK: wht-crm, Itgy, occ medgy, mod firm-firm, brit, blky-sb blky, occ sb
plty, sb wxy-wxy, mot ip-occ bnded, tr Ise & imbd cal, tr inoc fos, g od, yel fast
stmg, mod wht mky, mod thk ring, thk yel stn

10t ip-occ bnded, 5-0% MRL: dk gy-blk, blky-sb blky, firm,
> & imbd cal, tr inoc fos, tr bent, g od, yel-bl fast stmg,
K ring, thk yel stn 8000

plty, sb wxy-wxy, mot ip-occ bnded, tr Is
mod stmg, mod wht mky, mod thk ring,
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GAS (Units) oL ) PP A A P 5%
O 5 £ Y PR e B B G1-C4 (PPN 51 P o e N P A A < PR B BB R i e N
-=" Nd T it . ~ . NS {147 7\ - N A N R
g mg-he -
O .
i o i g A = u... s =] A I e el LM . o l.w..f . PLY.LF 98 -k.-u.. R
50 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 7,530 7,540 7,550 7,560 7,5
5800
| | | | | | | | | | MD: 7,544 MD:
,353" MD: 7,385 MD: 7,417 MD: 7,448 MD: 7,480 MD: 7,512" TVD: 6,396.99' TVD
5,398.96 TVD: 6,398.96 TVD: 6,398.57" TVD: 6,398.17" TVD: 6,397.55" TVD: 6,397.16" Inclination: 89.9 ° incli
ition: 90 ° Inclination: 90.7 ° TVD(®) | Inclination: 90.7 ° Inclination: 90.8 ° Inclination: 90.7 ° Inclination: 90.7 ° Azimuth: 177.1° Azin
th: 175.7 ° Azimuth: 175.4 ° Azimuth: 175.5 ° Azimuth: 175.5 ° Azimuth: 176.8 ° Azimuth: 176.6 ° VS: 897.26" VS
)6.38" VS: 738.35" VS: 770.33" VS: 801.3" VS: 833.28" VS: 865.27" '
—— -

95% CHK: wht-crm, Itgy, occ medgy, mod sft-firm, brit, blky-
10d firm-firm, brit, blky-sb blky, occ sb 100% CHK: wht-crm, Itgy, occ medgy, mod firm-firm, brit, blky-sb blky, occ sb sb wxy-wxy, mot ip-occ bnded, 5% MRL: dk gy-blk, blky-sb
e & imbd cal, tr inoc fos, g od, yel-bl plty, sb wxy-wxy, mot ip-occ bnded, tr Ise & imbd cal, tr inoc fos, tr mrl, g od, arg-slty tex, tr Ise & imbd cal, tr inoc fos, tr bent, fr od, yel-b
hk yel stn so0o  Yel-bl fast stmg, strong wht mky, thk ring, thk yel stn mky, thk ring, thk yel stn
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70 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 7,760 7,770 7,780 7,7
5800
7,576 MD: 7,607 MD: 7,628 MD: 7,639 MD:7.671" MD: 7,702 MD: 7,734 MD: 7,766 _,
6,397.08" TVD:6,397.16' ||TVD: 6,397.36" |TVD:6,397.02" | |TVD:6396.74" TVD: 6,396.41" TVD: 6,396.33' TVD: 6,396.67" T
ation: 89.6 ° Inclination: 90.1 ° ||Inclination: 89.6 ° |Inclination: 90.4 ° _:o.__:mﬁ_w:. oo.mo Inclination: 90.6 ° Inclination: 89.7 ° Inclination: 89.1 ° I
uth: 176.8 ° Azimuth: 176.9° || Azimuth: 176.8° |Azimuth: 176.9° | |AZimuth: 177.5 Azimuth: 177.6 ° Azimuth: 176.9 ° Azimuth: 178.4 ° /
929.25 " VS: 960.25' VS: 981.25" VS: 992.24" VS:1,024.24 VS: 1,055.23" VS: 1,087.23" VS:1,119.23" \

sb blky, occ sb plty,
olky, firm, rthy, |
| mod stmg, fnt wht

95% CHK: wht-crm, Itgy, occ medgy, mod sft-firm, brit, blky-sb blky, occ
sb plty, sb wxy-wxy, mot ip-occ bnded, 5% MRL: dk gy-blk, blky-sb blky,
firm, rthy, arg-sity tex, tr Ise & imbd cal, tr inoc fos, tr bent, fr od, yel-bl

slow stmg, fnt wht mky, thk ring, thk yel stn

95% CHK: wht-crm, Itgy, occ medgy, mod sft-firm, brit, blky-sb blky,
occ sb plty, sb wxy-wxy, mot ip-occ bnded, 5% MRL: dk gy-blk, blky-sb
blky, firm, rthy, arg-slty tex, tr Ise & imbd cal, tr inoc fos, tr bent, fr od,
yel fst stmg, fnt even wht mky, mod thk ring, mod yel stn
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n 0 Changed shaker screens 0
0 S . n.w..n EEC 2 e - == . L= Gk N o —rr 0 ....". "
s TP DI i e fiag : e T i
90 7,800 7,810 7,820 7,830 7,840 7,850 7,860 7,870 7,880 7,890 7,900 7,910 7,920 7,930 7,940 7,950 7,960 7,970 7,980 7,990 8,000 8,0
5800 5800
AD: 7,798 MD: 7,830 MD: 7,862" MD: 7,893 MD: 7,925 MD: 7,957 MD: 7,989 |
VD: 6,396.72" TVD: 6,396.33" TVD: 6,396.27" TVD: 6,396.95 " TVD: 6,398.1" TVD: 6,399.27" TVD: 6,400.41" .
rclination: 90.7 ° Inclination: 90.7 ° Inclination: 89.5 ° Inclination: 88 ° Inclination: 87.9 ° Inclination: 87.9 ° Inclination: 88 ° | { .., |
\zimuth: 180.1 ° Azimuth: 182.2 ° Azimuth: 182.9 ° Azimuth: 182.7 ° Azimuth: 182.4 ° Azimuth: 182.2 ° Azimuth: 181.5° »
/S: 1,151.22" VS:1,183.16" VS:1,215.05° VS: 1,245.93" VS: 1,277.8" VS: 1,309.69" VS: 1,341.59' A
95% CHK: wht-crm, ltgy-medgy, occ drkgy, mod sft-firm, brit, blky-sb blky, 95% CHK: wht-crm, ltgy-medgy, occ drkgy, mod sft-firm, brit, blky-sb
occ sb plty, sb wxy-wxy, mot ip-occ bnded, 5% MRL: dk gy-blk, blky-sb blky, occ sb plty, sb wxy-wxy, mot ip-occ bnded, 5% MRL: dk gy-blk,
blky, firm, rthy, arg-slty tex, tr Ise & imbd cal, tr inoc fos, tr bent, fr od, yel blky-sb blky, firm, rthy, arg-slty tex, tr Ise & imbd cal, tr inoc fos, tr bent,
8000 slow stmg, fnt wht mky, thin ring, fnt yel stn fr od, yel slow stmg, mod wht mky, thin ring, mod yel stn 8000
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10 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 8,190 8,200 8,210 8,220 8,2

5800
VID: 8,020 MD: 8,052 MD: 8,084 MD: 8,115 MD: 8,147 MD: 8,179° MD: 8,211 "
TVD: 6,401.17 ' TVD: 6,401.2" TVD: 6,400.72" TVD: 6,400.16 ' TVD: 6,399.6" TVD: 6,399.43° TVD: 6,399.76
nclination: 89.2 ° Inclination: 90.7 ° Inclination: 91 ° Inclination: 91.1 ° Inclination: 90.9 ° Inclination: 89.7 ° 4 Inclination: 89.1 °
Azimuth: 181.3 ° Azimuth: 180.6 ° Azimuth: 179.8 ° Azimuth: 178.7 ° Azimuth: 179.2 Azimuth: 181.2.° Azimuth: 183.1 °
/S: 1,372.52" VS: 1,404.47" VS:1,436.44" VS: 1,467.43" VS:1,499.42" VS:1,531.39° VS: 1,563.3"
T T T T T T 1 I T
95% CHK: wht-crm, ltgy-medgy, occ drkgy, mod sft-firm, 95% CHK: wht-crm, ltgy-medgy, occ drkgy, mod sft-firm, brit, 95% CHK: wht-c
brit, blky-sb blky, occ sb plty, sb wxy-wxy, mot ip-occ bnded, blky-sb blky, occ sb plty, sb wxy-wxy, mot ip-occ bnded, 5% blky-sb blky, occ
5% MRL: dk gy-blk, blky-sb blky, firm, rthy, arg-sity tex, tr Ise MRL: dk gy-blk, blky-sb blky, firm, rthy, arg-slty tex, tr Ise & imbd MRL: dk gy-blk, |
& imbd cal, tr inoc fos, tr bent, fr od, yel mod stmg, mod cal, tr inoc fos, occ bent, fr od, yel v fst stmg, mod wht mky, thin imbd cal, tr inoc"
wht mKky, thin ring, mod yel stn ring, mod yel stn 8000 mky, mod ring, n
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30 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 8,410 8,420 8,430 8,440 8,4

5800

MD: 8,274 MD: 8,306 MD: 8,338 MD: 8,370 MD: 8,401 MD: 8,433

MD: 8,243

TVD: 6,400.38"
Inclination: 88.7 °
Azimuth: 183.6 °
VS:1,595.14"'

TVD: 6,400.92"
Inclination: 89.3 °
Azimuth: 183.8 °
VS:1,625.98"'

T T
rm, ltgy-medgy, occ drkgy, mod sft-firm, brit,
sb plty, sb wxy-wxy, mot ip-occ bnded, 5%
lky-sb blky, firm, rthy, arg-slty tex, tr Ise &
fos, occ bent, fr od, yel fst stmg, mod wht

10d yel stn

TVD: 6,401.28"
Inclination: 89.4 °
Azimuth: 182.6 °
VS:1,657.84"'

TVD: 6,401.59"
Inclination: 89.5 °
Azimuth: 182.6 °
VS: 1,689.73"'

TVD: 6,401.81"
Inclination: 89.7 °
Azimuth: 182.6 °
VS:1,721.62"'

95% CHK: wht-crm, ltgy-medgy, occ drkgy, mod sft-firm, brit,
blky-sb blky, occ sb plty, sb wxy-wxy, mot ip-occ bnded, 5%
MRL: dk gy-blk, blky-sb blky, firm, rthy, arg-sity tex, tr Ise &
imbd cal, tr inoc fos, occ bent, fr od, yel mod-fst stmg, mod
wht mky, thk ring, mod yel stn

TVD: 6,401.84"
Inclination: 90.2 °
Azimuth: 182 °
VS:1,752.52"'

TVD: 6,401.73"
Inclination: 90.2 °
Azimuth: 181.7 °
VS:1,784.45"'

8000

I I
95% CHK: wht-crm, ltgy-medgy, occ

blky-sb blky, occ sb plty, sb wxy-wxy,
dk gy-blk, blky-sb blky, firm, rthy, arg:
inoc fos, occ bent, occ pyr fr od, yel n
ring, mod yel stn
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50 8,460 8,470 8,480 8,490 8,500 8,510 8,520 8,530 8,540 8,550 8,560 8,570 8,580 8,590 8,600 8,610 8,620 8,630 8,640 8,650 8,660 8,6
5800
MD: 8,464 MD: 8,496 MD: 8,528 MD: 8,560 MD: 8,591 MD: 8,623" MD: 8,655
TVD: 6,401.49° TVD: 6,401.09" TVD: 6,400.51" TVD: 6,399.5' TVD: 6,398.39" TVD: 6,397.56 " TVD: 6,397.3"
Inclination: 90.7 ° Inclination: 90.7 ° Inclination: 91.4 ° Inclination: 92.2 ° Inclination: 91.9 * | " linclination: 91.1 ° Inclination: 89.8 °
Azimuth: 181.3 ° Azimuth: 181.2 ° Azimuth: 180.8 ° Azimuth: 180.8 ° Azimuth: 181.9 ° Azimuth: 183.4 ° Azimuth: 184.2 °
VS: 1,815.38" VS: 1,847.32" VS: 1,879.27" VS:1,911.21" VS:1,942.14" VS: 1,974.01" VS: 2,005.84"
, ,
drkgy, mod sft-firm, brit, _ _
mot ip-occ bnded, 5% MRL: 90% CHK: wht-crm, Itgy-medgy, occ drkgy, mod sft-firm, brit, blky-sb blky, occ 95% CHK: wht-crm, Itgy-medgy, occ drkgy, mod sft-firm, |
slty tex, tr Ise & imbd cal, tr 7 sb plty, sb wxy-wxy, mot ip-occ bnded, 10% MRL: dk gy-blk, blky-sb blky, firm, plty, sb wxy-wxy, mot ip-occ bnded, 5% MRL: dk gy-blk, k
10d stmg, mod wht mky, thin rthy, arg-slty tex, tr Ise & imbd cal, tr inoc fos, occ bent, fr od, yel mod stmg, fnt arg-slty tex, tr Ise & imbd cal, tr inoc fos, occ bent, fr od, y
wht mky, thin fnt ring, mod yel stn 8000 mky, thin fnt ring, tr yel stn
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70 8,680 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 8,8

5800
MD: 8,687 ' MD: 8,719 MD: 8,751" MD: 8,782 MD: 8,813 MD: 8,845 MD: 8,877
TVD: 6,397.42" TVD: 6,397.44" TVD: 6,397.33" TVD: 6,397.28" TVD: 6,397.33" TVD: 6,397.33" TVD: 6,397.22"
Inclination: 89.8 ° Inclination: 90.1 ° Inclination: 90.3 ° Inclination: 89.9 ° JInclination: 89.9 * Inclination: 90.1 ° Inclination: 90.3 °
Azimuth: 184.3° Azimuth: 183.8 ° Azimuth: 184 ° Azimuth: 183.4 ° Azimuth: 183.1° Azimuth: 182.9 ° Azimuth: 182.6 °
VS: 2,037.64" VS: 2,069.46" VS: 2,101.28" VS: 2,132.12" VS:2,162.98" VS:2,194.85" VS:2,226.74"

95% CHK: wht-crm, ltgy-medgy, occ drkgy, mod sft-firm, brit, blky-sb blky,
occ sb plty, sb wxy-wxy, mot ip-occ bnded, 5% MRL: dk gy-blk, blky-sb blky
irm, rthy, arg-slty tex, tr Ise & imbd cal, tr inoc fos, occ bent, fnt od, yel mod
stmg, mod wht mky, mod ring, mod-g yel stn

orit, blky-sb blky, occ sb
Iky-sb blky, firm, rthy,
el slow stmg, mod wht

95% CHK: wht-crm, Itgy-medgy, occ drkgy, mod sft-firm, brit, blky-sb blky, occ
sb plty, sb wxy-wxy, mot ip-occ bnded, 5% MRL: dk gy-blk, blky-sb blky, firm,
rthy, arg-slty tex, tr Ise & imbd cal, tr inoc fos, occ bent, fnt od, yel fst stmg, mod
wht mky, mod-thk ring, g yel stn
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90 8,900 8,910 8,920 8,930 8,940 8,950 8,960 8,970 8,980 8,990 9,000 9,010 9,020 9,030 9,040 9,050 9,060 9,070 9,080 9,090 9,100 9.1

5800
MD: 8,909 MD: 8,940 MD: 8,972 MD: 9,036 MD: 9,067 MD: 9,099
TVD: 6,397.25" TVD: 6,397.38" TVD: 6,397.47" TVD: 6,397.02" TVD: 6,396.78 " TVD: 6,396.67"
Inclination: 89.6 ° Inclination: 89.9 ° Inclination: 89.8 ° Inclination: 91 ° Inclination: 89.9 ° Inclination: 90.5 °
Azimuth: 181.5° Azimuth: 181.5 ° Azimuth: 181 ° Azimuth: 180.8 ° Azimuth: 179.8 ° Azimuth: 179.9 °
VS: 2,258.65° VS: 2,289.59'" VS: 2,321.53" VS: 2,385.44" VS: 2,416.41" VS: 2,448.39'

95% CHK: wht-crm, ltgy-medgy, mod sft-firm, brit, blky-sb blky, occ sb plty,
sb wxy-wxy, mot ip-occ bnded, 5% MRL: dk gy-blk, blky-sb blky, firm, rthy,
arg-slty tex, some Ise & imbd sec cal, tr inoc fos, tr bent, fr od, yel mod
stmg, mod wht mky, mod ring, g yel stn

95% CHK: wht-crm, Itgy-medgy, mod sft-firm, brit, blky-sb blky, occ sb

_ plty, sb wxy-wxy, mot ip-occ bnded, 5% MRL: dk gy-blk, blky-sb blky,
firm, rthy, arg-sity tex, tr Ise & imbd sec cal, tr inoc fos, tr bent, fr od, yel
fst stmg, mod wht mky, thin dull ring, mod yel stn
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10 9,120 9,130 9,140 9,150 9,160 9,170 9,180 9,190 9,200 9,210 9,220 9,230 9,240 9,250 9,260 9,270 9,280 9,290 9,300 9,310 9,320 9,3
5800
MD: 9,131"' MD: 9,162 MD: 9,194 MD: 9,226 MD: 9,258 MD: 9,290 MD: 9,321"
TVD: 6,396.72" TVD: 6,397.02" TVD: 6,397.19" TVD: 6,397.27" TVD: 6,397.1" TVD: 6,396.99" TVD: 6,397.23"
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VS: 2,480.38" VS: 2,511.38" VS: 2,543.37"' VS: 2,575.37" VS: 2,607.37" VS: 2,639.37" VS: 2,670.36"

95% CHK: wht-crm, Itgy-medgy, mod sft-firm, brit, blky-sb blky, occ sb
plty, sb wxy-wxy, mot ip-occ bnded, 5% MRL: dk gy-blk, blky-sb blky,
firm, rthy, arg-sity tex, tr Ise & imbd sec cal, tr inoc fos, tr bent, fr od, yel

slow stmg, mod wht mky, thin ring, tr yel stn
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95% CHK: wht-crm, Itgy-medgy, mod sft-firm, brit, blky-sb blky, occ sb
plty, sb wxy-wxy, mot ip-occ bnded, 5% MRL: dk gy-blk, blky-sb blky, firm,
rthy, arg-slty tex, tr Ise & imbd sec cal, tr inoc fos, tr bent, fr od, yel mod
stmg, mod wht mky, thin ring, tr yel stn

95% CHK: wht-crm, |
sb plty, sb wxy-wxy,
rthy, arg-slty tex, tr Is
stmg, dull wht mky, t




.; o o] .; r N P
250, 176
2 /
N MUA /\ 135 Py G - / ”’
\,)7\/)\ un ERgpienarsax A AT TN A N M AT
~\/ = S \I\. )/\.& = Y
V. ~L- Fault -
0 59 Up to Down | //\
9 A
6000 4718u <EH <EH B
hmmmc\/ hmo\kﬁ\/ Ihmomc 08811 MY hoomcu\llll 7 7 4857u
i N \ N afihe ™ N 3476u ™
III" \ T~ Illl\\\ ] N /\ /// \\|~|| B ol e e nE
AN BN GAS (Units) L L=~ N /7 1 \
|lllll; l.:-llllll\\ 4.||\III||..llllnw.m#A_Uu_slllll |-\\\|-.I\IIIIII..1/~\I l.':\ I,\\|.||ll\l:: Vi Illll,lll
L s
s
0
s A il b e o RS SRS TOPEES r - ST < m TH SEE TS B ~ RS o PRI
. m] ...\ ................. s T -JN.--- =g .m.. .
30 9,340 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 9,5
= ZTa 2=~ = o e . T T =t e = T =t e = L L B L [ el | Pty |
5800
T T T T T L T T T LT T R
MD: 9,353 MD: 9,385 MD: 9,417 MD: 9,448 MD: 9,480 MD: 9,512" MD: 9,543
TVD: 6,397.6" TVD: 6,398.02" TVD: 6,398.55"' TVD: 6,399.12" TVD: 6,399.59" TVD: 6,399.9" TVD: 6,400.01
Inclination: 89.3 ° Inclination: 89.2 ° — Inclination: 88.9 ° Inclination: 89 ° Inclination: 89.3 ° Inclination: 89.6 ° Inclination: 90
Azimuth: 177.5° Azimuth: 176.9 ° Azimuth: 176.2 ° Azimuth: 176.1 ° Azimuth: 177.3° Azimuth: 178.5 ° Azimuth: 178.7
VS: 2,702.36" VS:2,734.36"' VS: 2,766.34"' VS: 2,797.32" VS: 2,829.31" VS: 2,861.31" VS:2,892.31"'
tgy-medgy, occ dk gy, mod sft-firm, brit, blky-sb blky, occ 90% CHK: Itgy-medgy, occ dk gy, mod sft-firm, brit, blky-sb blky, occ sb plty, 80% CHK: Itgy-medgy, occ dk gy, mod
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01" TVD: 6,398.53" TVD: 6,398.45" TVD: 6,398.87" TVD: 6,399.51" TVD: 6,399.93" TVD: 6,400.52" TVD: 6,401
91 ° Inclination: 90.7 ° Inclination: 89.6 ° Inclination: 88.9 ° Inclination: 88.8 ° Inclination: 88.9 ° Inclination: 89 ° Inclination:
0.5 ° Azimuth: 179.4 ° Azimuth: 179.1 ° Azimuth: 179.9 ° Azimuth: 179.4 ° Azimuth: 178.9 ° Azimuth: 179.9 ° Azimuth: 1€
4" VS: 3,147.22" VS:3,178.21" VS: 3,210.19' VS: 3,242.17" VS: 3,274.15" VS: 3,306.14 VS: 3,337.1
d firm, rthy, 95% MRL: dk gy-blk, occ bndd, blky-sb blky, mod sft-mod firm, rthy, arg-sity 95-90% MRL: dk gy-blk, occ bndd, blky-sb blky, mod sft-mod firm, rthy, arg-sity
rm, brit, blky-sb tex, 5% CHK: Itgy-medgy, mod sft-firm, brit, blky-sb blky, occ sb plty, sb 7 tex, 5-10% CHK: Itgy-medgy, mod sft-firm, brit, blky-sb blky, occ sb plty, sb 7

al, scat bent, tr pyr,

WXy-wXxy, mot ip-occ bnded, tr sec cal, tr inoc fos, some bent, tr pyr, fr od, yel
mod stmg, mod wht mky, mod ring, tr yel stn

wXy-wxy, mot ip-occ bnded, tr sec cal, tr inoc fos, some bent, yel mod stmg, mc
wht mKky, thin ring, tr yel stn
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0.3 ° Azimuth: 180.3 Azimuth: 181.3 ° Azimuth: 181.3 ° Azimuth: 181.3 ° Azimuth: 181.7 ° Azimuth: 181.9 ° Azimutt
1’ VS: 3,369.08" VS: 3,401.04" VS: 3,431.98" VS: 3,463.92" VS: 3,495.85" VS: 3,527.77" VS: 3,5

60-70% MRL: dk gy-blk, occ bndd, blky-sb blky, mod sft-mod firm, rthy, 70% MRL: dk gy-blk, occ bndd, blky-sb blky, mod sft-mod firm, rthy,

arg-slty tex, 40-30% CHK: Itgy-medgy, mod sft-firm, brit, blky-sb blky, arg-slty tex, 30% CHK: ltgy-medgy, mod sft-firm, brit, blky-sb blky, occ
d occ sb plty, sb wxy-wxy, mot ip-occ bnded, tr sec cal, tr inoc fos, tr bent, sb plty, sb wxy-wxy, mot ip-occ bnded, tr sec cal occ pyr, tr inoc fos, tr
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Inclination: 88.5 °
Azimuth: 182.4 °

Inclination: 88.6 °
Azimuth: 181.9 °

Inclination: 88.7 °
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65-60% MRL: dk gy-blk, occ bndd, blky-sb blky, mod sft-mod firm, rthy, 60% MRL: dk gy-blk, occ bndd, blky-sb blky, mod sft-mod firm, rthy, 70% MRL: dk ¢

arg-slty tex, 35-40% CHK: ltgy-medgy, mod sft-firm, brit, blky-sb blky, arg-slty tex, 40% CHK: Itgy-medgy, mod sft-firm, brit, blky-sb blky, occ sb arg-slty tex, 30

occ sb plty, sb wxy-wxy, mot ip-occ bnded, tr sec cal occ pyr, tr inoc plty, sb wxy-wxy, mot ip-occ bnded, tr sec cal, tr inoc fos, tr bent, yel mod plty, sb wxy-wx

fos, tr bent, yel mod stmg, mod wht mky, thin ring, tr yel stn stmg, mod wht mky, thin ring, tr yel stn 4000 stmg, mod wht
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y-blk, occ bndd, blky-sb blky, mod sft-mod firm, rthy, 80-70% MRL: dk gy-blk, occ bndd, blky-sb blky, mod sft-mod firm, rthy, 50-30% MRL: dk gy-blk, occ bndd, |
% CHK: Itgy-medgy, mod sft-firm, brit, blky-sb blky, occ sb arg-slty tex, 20-30% CHK: ltgy-medgy, mod sft-firm, brit, blky-sb blky, occ arg-slty tex, 50-70% CHK: ltgy-med
y, mot ip-occ bnded, tr sec cal, tr inoc fos, tr bent, yel mod sb plty, sb wxy-wxy, mot ip-occ bnded, tr sec cal, tr inoc fos, tr bent, yel occ sb plty, sb wxy-wxy, mot ip-occ
mky, thin ring, tr yel stn mod stmg, mod wht mky, thin ring, tr yel stn 4000 yel mod stmg, mod wht mky, mod r
& P ¥




- b - 200 _ 7 -
/ 250 166 )
N ~
. /\/)\/\ B ML 127 — 129
121 7 )l)\\l\r g AP EI==CN a2 AT -/ /Il\)\\
GANMAYG RN
o b~ ll)\:()/)/\
VN : i
i <HH| <EE AHE <EH <EH
= 4606u ]
4846u 4304u 4769u ) 4758u
\.II/ y ~_ N p 4071u
= [ e ey g LL ] GAS (linits) errtiad TN
N e Selee ko dv TNer T TN L orerre- == 1 D =
“I°~ PN k4 = lnll\\ )I e N ]
i7\L bl SN ~|-
0
$ = N 02 .uC_< 2013 03 .u_x__u\ 2013 |- ~. Ealm ncmun. smrrnsla T - Ce=T 3
U D LI B B R =

50 10,660 10,670 10,680 10,690 10,700 10,710 10,720 10,730 10,740 10,750 10,760 10,770 10,780 10,790 10,800 10,810 10,820 10,830 10,840 10,850 10,860 10,¢

T g s s T g s s 3 pR et » el [ oI ) Sy ) it » el [ eI ) S o T g T T T g T T T g T T T g T T T g T T
e B e oo B o e T T T R AT R T T T R T ST AT s T T pa T
s e T . LB s T
% vamoo % %

T I T T T+ " 7 FT 7 T Py P " Py 7 " Py P T T T T T T TP T T T oy T T T T Ty T

21T T T g T T T T T T r T T T T T T T T T Tl

™ ™ b ol T
),655 MD: 10,686 MD: 10,718 MD: 10,750 MD: 10,782 MD: 10,813 MD: 10,845 MD: 10,86
,402.2" TVD: 6,403.04" TVD: 6,403.49" TVD: 6,403.32" TVD: 6,402.54" TVD: 6,401.59" TVD: 6,400.78" TVD: 6,40
tion: 88.1 ° Inclination: 88.8 ° Inclination: 89.6 ° Inclination: 91 ° Inclination: 91.8 ° Tl Inclination: 91.7 ° Inclination: 91.2 ° Inclination:
h: 179.9 ° Azimuth: 179.9 ° Azimuth: 181 ° Azimuth: 182.6 ° Azimuth: 182.2 ° Azimuth: 181.3° Azimuth: 181 ° Azimuth: 1
002.92" VS: 4,033.89"' VS: 4,065.85" VS: 4,097.77" VS:4,129.66"' VS: 4,160.58" VS:4,192.52" VS: 4,210.

| | | | | I | | | | I
lky-sb blky, mod sft-mod firm, rthy, 80-50% CHK: Itgy-medgy, mod sft-firm, brit, blky-sb blky, occ sb plty, 50-70% MRL: dk gy-blk, occ bndd, blky-sb blky, mod s
Jy, mod sft-firm, brit, blky-sb blky, sb wxy-wxy, mot ip-occ bnded, 20-50%MRL: dk gy-blk, occ bndd, rthy, arg-slty tex, 50-30% CHK: Itgy-medgy, mod sft-firi
bnded, tr sec cal, tr inoc fos, tr bent, blky-sb blky, mod sft-mod firm, rthy, arg-slty tex, tr sec cal, tr inoc fos, blky, occ sb plty, sb wxy-wxy, mot ip-occ bnded, tr sec
ing, tr yel stn tr bent, yel mod stmg, mod wht mky, mod ring, tr yel stn 8000 tr bent, yel mod stmg, mod wht mky, thin ring, tr yel str
.w .w P P I T w I q‘ i
7 s h Zros , : X4 :
h T L+ 3 W R : 1
-~ ¥ = L . ' St ‘ - ity
o |.” B o _.nh . . _.n.w . =] .W......... .....” -] :




— AL
A e
\Y/
a
4581u
T /

==t

70 10,880 10,890 10,900 10,910 10,920 10,930 10,940 10,95
T T a T T T a T
g B S A
T TR e T T e T T e

TD occurred @ 10,915' MD
0200 MST ON 7/03/2013

, I ,
THANK YOU FOR USING

3 COLUMBINE LOGGING INC.

).42"
91.1°

81.3°

48"

t-mod firm,

n, brit, blky-sb

cal, tr inoc fos,

!




