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Well Name Wilhelm #1-21 5in
State Kansas County Rush
Country USA Rig Number Duke #1
Spud Date 9/24/2015
Surface Coordinates E/2 NW 1/4, SEC 21, T18S R16W
Bottom Hole Coordinates E/2 NW 1/4, SEC 21 T18S R16W
Ground Elevation 1968 K.B. Elevation 1978
Logged Interval 98

Type of Drilling Fluid WBM
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Company Blackstone Operating, Kansas
Geologist
Name Thomas D Bowman
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VS: -1.14'

subblky, fxIn to
v/fxin, hd to
frm, free QTZ.

LS: Wh -

medGy, blky to
subblky, fxIn to
v/fxin, hd to frm

LS: Wh -
medGy, blky to
subblky, fxIn to
v/fxin, hd to frm.

LS: Wh -
medGy, blky to
subblky, fxIn to
v/fxin, hd to frm.

LS: Wh - ItGy,
blky to

subblky, fxIn to
v/fxin, hd to frm.
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Eeeocococm
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:$¢$¢::_ bl'flb‘: (FFENI) 10000
ciist—vd
et | \
i e e s ] (
ciisto—vd )
{
B
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e e v I

wob 12k
rom 75
pp 1450
spm 56
mw 9.0
vis 51

10/1/15

wob 10k
rpm 0
pp 1325
spm 56
mw 9.0
vis 49

MD: 2,927
TVD: 2,925.8'
Inclination: 14°
Azimuth: 357.5°
VS: 5.23'

MD: 2,958
TVD: 2,955.6'
Inclination: 18.2°
Azimuth: 358.1°
VS: 13.8'

MD: 2,990
TVD: 2,985.7'
Inclination: 21.8°
Azimuth: 358.1°
VS: 24.7'

MD: 3,021
TVD: 3,014.1'
Inclination: 25.1°
Azimuth: 357.9°
VS: 37.1

MD: 3,052'
TVD: 3,042.1'
Inclination: 26°
Azimuth: 357.6°
VS: 50.4'

MD: 3,083
TVD: 3,069.85'
Inclination: 27°
Azimuth: 357.5°
VS: 64.27'

MD: 3,114
TVD: 3,097.17"
Inclination: 29.4°
Azimuth: 357.4°
VS: 78.9'

LS: Wh -
medGy, blky to
subblky, fxIn to
v/fxin, hd to frm.

LS: Wh -
medItGy, blky
to subblky, fxIn
to v/fxIn, hd to
frm.

LS: Wh - ItGy,
blky to

subblky, fxIn to
v/fxin, hd to frm.

LS: Wh -
medGy,
subblky, fxIn to
v/fxin, hd to frm.
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100

GAS-(units)
{units}

Ci-nCa{Frvy)

10000

wob 3k

rpm 55

pp 1300
spm 55

mw 9.2

vis 50

wob 8k

rpm 55

pp 1400
spm 52

mw 9.1

vis 50

MD: 3,145’
TVD: 3,123.88'
Inclination: 31.6°
Azimuth: 357.5°
VS: 94.62'

MD: 3,176
TVD: 3,150.01'
Inclination: 33.5°
Azimuth: 357.6°
VS:111.18'

MD: 3,207
TVD: 3,175.52'
Inclination: 35.7°
Azimuth: 358.2°
VS: 128.77'

MD: 3,239
TVD: 3,201.26'
Inclination: 37.2°
Azimuth: 358.9°
VS: 147.78'

MD: 3,270
TVD: 3,225.74'
Inclination: 38.5°
Azimuth: 359.3°
VS: 166.8'

MD: 3,302'
TVD: 3,260.6'
Inclination: 39.5°
Azimuth: 0.1°
VS: 186.9'

MD: 3,333
TVD: 3,274.1'
Inclination: 41.7°
Azimuth: 0.5°
VS: 207.1'

LS: Wh -
medGy,
subblky, fxIn to
v/fxin, hd to frm.

Top Heebner
Shale

3190' MD
3162' TVD

Top Toronto
Limestone

3210' MD
3179' TVD

Top Douglas
Shale

3230' MD
3193' TVD

Top
Lansing-Kansa
City

3258' MD
3217' TVD

LS: Wh -
medGy,
subblky, fxIn to
v/fxin, hd to frm.

LS: Wh -
medGy,
subblky, fxIn to
v/fxin, hd to frm.

LS: Wh -
medGy,
subblky, fxIn to
v/fxin, hd to frm.
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10/2/15

wob 20k
rpm 0
pp 1310
spm 55
mw 9.1
vis 59

wob 18k
rpm 0
pp 1400
spm 53
mw 9.4
vis 47

MD: 3,564
TVD: 3,296.7'
Inclination: 44.7°
Azimuth: 1.4°
VS: 228.32'

MD: 3,396
TVD: 3,318.91"
Inclination: 47.6°
Azimuth: 2.8°
VS: 251.38'

MD: 3,427
TVD: 3,339.12'
Inclination: 51°
Azimuth: 3.9°
VS: 274.84'

MD: 3,457
TVD: 3,357.47"
Inclination: 53.4°
Azimuth: 4.6°
VS: 298.47'

MD: 3,488
TVD: 3,375.68'
Inclination: 54.8°
Azimuth: 4.6°
VS: 323.5'

MD: 3,519
TVD: 3,393.4'
Inclination: 55.5°
Azimuth: 4.3°
VS: 348.87'

MD: 3,551
TVD: 3,411.13'
Inclination: 57.2°
Azimuth: 4.1°
VS: 375.43'

MD: 3,581

™\ /I D AD7 N[

LS: meddrkGy
- meditGy,
subblky, fxIn to
crsxin, hd to
frm, vugy por.

LS: meddrkGy
- medlitGy,
subblky, fxIn to
crsxin, hd to
frm, vugy por.

LS: Wh -
medItGy,
subblky,
micxIn to fxIn,
frm to hd, pp
por.

LS: Wh -
paYIshOr -
V/ItGy, subblky,
micxIn to fxin,
frm to hd, occ

pp - occ vugy
por.
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GAS-(units)
{units}

3599'
Trip for
nb#3
10/3/15

wob 17k
rpm 0
pp 1500
spm 52
mw 9.4
vis 52

wob 5.4k
rpm 65
pp 1434
spm 53
mw 9.6
vis 51

10/4/15

wob 5.4k
rpm 65
pp 1415
spm 54
mw 9.4
vis 47

Tvdu. v,7r< I .UJ
Inclination: 58.7°
Azimuth: 3.9°
VS: 400.8'

MD: 3,612'

TVD: 3,442.76'
Inclination: 60.4°
Azimuth: 3.9°
VS: 427.46'

MD: 3,640

TVD: 3,457.6'
Inclination: 62.2°
Azimuth: 3.6°
VS: 454.6'

MD: 3,675

TVD: 3,472.25'
Inclination: 63.5°
Azimuth: 3.2°
VS: 483"

MD: 3,706
TVD: 3,485.6'
Inclination: 65.2°
Azimuth: 2.4°
VS: 510.9'

MD: 3,737
TVD: 3,497.98'
Inclination: 68°
Azimuth: 2.2°
VS: 539.35'

LS: Wh -
paYIshOr -
V/ItGy, subblky,
micxIn to fxin,
frm to hd, occ

pp - occ vugy
por.

LS: Wh,
subblky,
micxIn to fxin,
fri to frm, vugy
por.

SH: medGy -
v/paGn -
modRdBn,
subblky, grty to
smth txt, frm to
hd.

Top Granite
3758' MD

Granite:
qurartzite,
inclusions of
mica,
tourmaline,
hornblende.
Scattered oil
stain
throughout with
fluorescence

Granite:
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000't
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'/\V"_J 50

020'v

068°€ 088'¢c 0.8°€ 098°¢ 0S8°€ ov8'e 0€8'c 0z8'c 018'€

006°€

O CInCA(PPNI)

10000

Y

TG 32u

GAS-(units)
{units}

100

10000

)
o If
J .
U " Ci-nCa{Frvy
L\

yel, stream

yel, flush

&

yel, flush

N\A

yel, stream

\__yel, stream

0 GAS-(units)
{units}

100

U Ci-nCa{Frvy

10000

3812
Trip for
7" csg,
nb#4
6.125"

10/5-9/15

wob 24k
rpm 0
pp 1060
spm 74
mw 8.7
vis 26

3898'
Trip nb#5

10/10/15

wob 24k
rpm 0
pp 1040
spm 74
mw 9.0
vis 26

3935'to
3938’
lost 20
bbls mud

wob 12k
rpm 60
pp 1100
spm 76
mw 8.7
vis 27

MD: 3,832'
TVD: 3,525.96'
Inclination: 77.7°
Azimuth: 4.6°
VS: 626.8'

MD: 3,863
TVD: 3,531.82'
Inclination: 80.5°
Azimuth: 359.4°
VS: 657.2'

MD: 3,895
TVD: 3,536.36'
Inclination: 83.2°
Azimuth: 354°
VS: 688.81'

MD: 3,989
TVD: 3,547.58'
Inclination: 83.1°
Azimuth: 356.9°
VS: 781.84'

qurartzite,
inclusions of
mica,
tourmaline,
hornblende.
Scattered oil
stain
throughout with
fluorescence

Granite:
qurartzite,
inclusions of
mica,
tourmaline,
hornblende.
Scattered oil
stain
throughout with
occ
fluorescence

Granite:
qurartzite,
inclusions of
mica,
tourmaline,
hornblende.

oil stain
throughout with
abnt
fluorescence

Granite:
qurartzite,
inclusions of
iron, mica,
tourmaline,
hornblende.

oil stain
throughout with
abnt
fluorescence

Granite:
qurartzite,
inclusions of
mica,
tourmaline,
hornblende,
hemitite.
Scattered oil
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yel, stream

yel, stream

yel, flush

~

yel, flush

GAS-(units)
{units}

100

Ci-nCa{Frvy

10000

CG 16u

GAS-(units)
{units}

100

CG 16utnc4(PPM)— 10000

1)

CG 14u

wob 3k

rpm 55

pp 1100
spm 76

mw 8.6

vis 28

wob 25k
rpm 60
pp 1120
spm 74
mw 8.2
vis 27

10/11/15

MD: 4,084
TVD: 3,560.4'
Inclination: 81.4°
Azimuth: 359.6°
VS: 875.9'

MD: 4,179
TVD: 3,574.8'
Inclination: 81.1°
Azimuth: 0.8°
VS: 969.8'

stain
throughout with
occ
fluorescence

Granite:
qurartzite,
inclusions of
biotites,
tourmaline,
hornblende,
hemitite.
Scattered oil
stain
throughout with
fluorescence

Granite:
qurartzite,
inclusions of
mica,
tourmaline,
hornblende,
hemitite.
Scattered oil
stain
throughout with
occ
fluorescence

Granite:
qurartzite,
inclusions of
iron, mica,
tourmaline,
hornblende,
beryl.




Show #2

max gas 85—

10000

yel, stream

yel, stream

yel, flush

yel, flush

yel, flush

yel, flush

yel, stream

GAS-(units)
{units}

yel, flush

yel, flush

yel, flush

yel, stream

prrrss,

N

gas spike 283u _|

wob 39k
rpm 0
pp 1125
spm 79
mw 8.6
vis 27

wob 12k
rpm 65
pp 1200
spm 82
mw 8.7
vis 28

MD: 4,274
TVD: 3,589.6'
Inclination: 81°
Azimuth: 1.2°
VS: 1,063.6'

MD: 4,306
TVD: 3,594.82'
Inclination: 80.3°
Azimuth: 359.9°
VS: 1,095.21"

MD: 4,338
TVD: 3,600.54'
Inclination: 79.1°
Azimuth: 357.1°
VS: 1,126.68'

MD: 4,369
TVD: 3,606.83'
Inclination: 77.5°
Azimuth: 356°
VS: 1,156.98'

MD: 4,401
TVD: 3,613.57"
Inclination: 78.2°
Azimuth: 357°
VS: 1,188.2'

MD: 4,433
TVD: 3,619.89'
Inclination: 79°
Azimuth: 357.6°
VS: 1,219.53'

Granite:
qurartzite,
inclusions of
iron, mica,
tourmaline,
hornblende,
beryl.
Scattered oil
stain
throughout with
occ
fluorescence

Granite:
quartzite.
Scattered oil
stain
throughout with
occ
fluorescence

Granite:
quartzite.
Scattered oil
stain
throughout with
abnt
fluorescence

Granite:
quartzite.
Scattered oil
stain
throughout with
fluorescence

Granite:
quartzite.
Scattered oil
stain

thratinhAarnit wiith
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yel, flush

yel, stream

0 GAS-(units)
{units}

100

U Ci-nCa{Frvy

10000

yel, flush

,JAk/v~J\

\-

AN

yel, flush

\\r-/\\’

100

0 GAS-(units)
{units}

Ci-nCa{Frvy)

10000

i

yel, flush

yel, stream

¥

4

et
—~

/TN

\

i

wob 12k
rom 70
pp 1150
spm 45
mw 8.7
vis 27

wob 25k
rpm 0
pp 1275
spm 46
mw 8.8
vis 27

10/12/15

4684’
Trip for

MD: 4,464
TVD: 3,625.73'
Inclination: 79.3°
Azimuth: 356.7°
VS: 1,249.94'

MD: 4,496
TVD: 3,631.58'
Inclination: 79.6°
Azimuth: 357.2°
VS: 1,281.35'

MD: 4,528
TVD: 3,637.14'
Inclination: 80.4°
Azimuth: 358.3°
VS: 1,312.8'

MD: 4,559
TVD: 3,642.3'
Inclination: 80.4°
Azimuth: 358.7°
VS: 1,343.4'

MD: 4,591
TVD: 3,648.1'
Inclination: 78.8°
Azimuth: 357.8°
VS: 1,374.86'

MD: 4,623
TVD: 3,655'
Inclination: 76°
Azimuth: 355.5°
VS: 1,406.03'

MD: 4,654
TVD: 3,662.57"
Inclination: 76°
Azimuth: 355.6°
VS: 1,436.02'

bt L

fluorescence

Granite:
quartzite.
Scattered oil
stain
throughout with
fluorescence

Granite:
quartzite.
Scattered oil
stain
throughout with
fluorescence

Granite:
quartzite.
Scattered oil
stain
throughout with
fluorescence

Granite:
quartzite.
Scattered oil
stain
throughout with
fluorescence
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068t 088'v 0.8 098'v 0S8'v or8'y 0€8'v

006t

tg 87u |

Ci-nCa{Frvy

10000

=

AR

Y =

7\

L~

N

NN

—
=

GAS-(units)
{units}

100
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Ci-nCa{Frvy

10000

~
=~/ | \

N\

f"‘V\
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s VaEZanles ZaEd

yel, ring

N/

nb#6

wob 32k
rpm 0
pp 1125
spm 82
mw 8.6
vis 28

10/13/15

wob 2.8k
rpm 60
pp 765
spm 46
mw 8.6
vis 27

wob 32k

MD: 4,686
TVD: 3,669'
Inclination: 77.3°
Azimuth: 365.3°
VS: 1,467.07'

MD: 4,718
TVD: 3,675.65'
Inclination: 82.2°
Azimuth: 357°
VS: 1,498.5'

MD: 4,749'
TVD: 3,638.75'
Inclination: 86.3°
Azimuth: 358.7°
VS: 1,529.31"

MD: 4,781
TVD: 3,680.23'
Inclination: 88.4°
Azimuth: 358.9°
VS: 1,561.27

MD: 4,813
TVD: 3,681.3'
Inclination: 87.8°
Azimuth: 357.3°
VS: 1,593.23'

MD: 4,844
TVD: 3,682.19'
Inclination: 88.9°
Azimuth: 356.7°
VS: 1,624.18'

MD: 4,875
TVD: 3,681.97"
Inclination: 91.9°
Azimuth: 357°
VS: 1,655.13'

Granite:
quartzite.

Granite:
quartzite.

Granite:
quartzite.

Granite:
quartzite.

Granite:
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rpm 0
pp 1150
spm 80
mw 8.6
vis 27

wob 48k
rpm 0
pp 1250
spm 80
mw 8.5
vis 27

10/14/15

wob 22k
rpm 60
pp 1225
spm 80
mw 8.4
vis 26

MD: 4,907
TVD: 3,680.07"
Inclination: 94.9°
Azimuth: 358.2°
VS: 1,687.04'

MD: 4,934
TVD: 3,677.67"
Inclination: 95.3°
Azimuth: 358.7°
VS:1,713.92'

MD: 4,966
TVD: 3,674.91'
Inclination: 94.6°
Azimuth: 357.8°
VS: 1,745.79'

MD: 4,997
TVD: 3,672.75'
Inclination: 93.4°
Azimuth: 356.4°
VS: 1,776.67

MD: 5,028
TVD: 3,671.1'
Inclination: 92.7°
Azimuth: 357.3°
VS: 1,807.58'

MD: 5,060
TVD: 3,669.84'
Inclination: 91.8°
Azimuth: 359°
VS: 1,839.54'

MD: 5,092'
TVD: 3,668.98'
Inclination: 91.3°
Azimuth: 0.9°
VS: 1,871.52'

quartzite w/ tr
fluorescence, tr
of hemitite

Granite:
quartzite wi tr
fluorescence, tr
of hemitite

Granite:
quartzite w/ tr
fluorescence, tr
of hemitite

Granite:
quartzite wy tr
fluorescence, tr
of hemitite

Granite:
quartzite wi tr
fluorescence, tr
of hemitite
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: 0 3 GAS{units) 200-| WO Granite:
CI-nC4 (PPM) 10000 rpm O quartzite W/ tr
( ;’: X ESH%ZB%O fluorescence, tr
4 (= P .
\) " ) mw 8.5 of hemitite
vis 26
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200 ROP-(min/ft.) GAS{units} 100-| wob 14k ranite:

19) ( GR(api) I,L:I g rpm 60 quartzite w/ tr
/\ 7 pp 1200 oilstains, tr
\ spm 80 fluorescence

\ L mw 8.4
N < J :
Pl 1 ( vis 28 MD: 5,313
< TVD: 3,658.9
Inclination: 93.7°
Azimuth: 4.5°
VS: 2,091.8'
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10/16/15
wob 13k
rom 0
pp 1140
spm 80
mw 8.4
vis 28
5413

Trip for
nb#8

10/17/15

wob 25k
rpm 0
pp 1190
spm 80
mw 8.5
vis 28

VI . J, 95 T

TVD: 3,656.7'
Inclination: 94.7°
Azimuth: 4.3°
VS: 2,122.6'

MD: 5,376
TVD: 3,653.8'
Inclination: 95.6°
Azimuth: 4.8°
VS: 2,154.41"

MD: 5,408
TVD: 3,650.8'
Inclination: 95.1°
Azimuth: 5.4°
VS: 2,186.1'

MD: 5,439
TVD: 3,648.22'
Inclination: 94.5°
Azimuth: 2.1°
VS: 2,216.9'

MD: 5,471
TVD: 3,645.62'
Inclination: 94.8°
Azimuth: 0°

VS: 2,248.8'

MD: 5,502'
TVD: 3,643.06'
Inclination: 94.7°
Azimuth: 359.2°
VS: 2,279.74'

MD: 5,525
TVD: 3,641.21'
Inclination: 94.5°
Azimuth: 359°
VS: 2,302.67

MD: 5,557
TVD: 3,638.95'

Inclination: 92 R°

Granite:
quartzite and
chlorite w/ tr
oilstains, tr
fluorescence

Granite:
quartzite and
chlorite w/ tr
oilstains, tr
fluorescence

Granite:
quartzite and
chlorite w/ tr
hemitite,tr
hornblende, tr
oilstains

Granite:
quartzite and
w/ tr hemitite,tr
hornblende, tr
oilstains

Granite:
quartzite wi
hemitite/iron, tr
hornblende, tr
oilstains
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C1-nC4 (PPM) 10000
TG 126u |
GAS (units) 100
{HARS) =
TG 17u

5573
Add drill
collars

wob 30k
rpm 0
pp 1180
spm 80
mw 8.4
vis 28
10/18/15
5621
Trip for
nb#9

10/19/15

wob 33k
rpm 65
pp 1300
spm 80
mw 8.4
vis 27

5779
Trip for
nb#10
10/5°0/1E

Azimuth: 358°
VS: 2,334.58'

MD: 5,589
TVD: 3,636.75'
Inclination: 94.3°
Azimuth: 354.9°
VS: 2,366.45'

MD: 5,620
TVD: 3,634.48'
Inclination: 94.1°
Azimuth: 354.7°
VS: 2,397.24'

MD: 5,652'
TVD: 3,632.36'
Inclination: 93.5°
Azimuth: 355.7°
VS: 2,429.06'

MD: 5,683
TVD: 3,630.68'
Inclination: 92.7°
Azimuth: 356.6°
VS: 2,459.94'

MD: 5,715
TVD: 3,629.39'
Inclination: 91.9°
Azimuth: 358.4°
VS: 2,491.88'

MD: 5,747
TVD: 3,628.22'
Inclination: 92.3°
Azimuth: 357.8°
VS: 2,523.84'

5580
Hemitite/iron
disappears,
abnt dark
mineral

Granite:
quartzite and
chlorite w/ tr
hemitite,tr
hornblende, tr
oilstains

Granite:
quartzite, tr
hemitite,tr
hornblende, tr
oilstains

Granite:
quartzite and
chlorite w/ tr
hemitite,tr
hornblende, tr
oilstains

Granite:
quartzite w/ tr
hornblende, tr
tourmaline, tr
oilstains
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wob 14k
rpm 60
pp 1500
spm 82
mw 8.5
vis 28

10/21/15

™ @
5825’

Thank
You
TGS

MD: 5,825
TVD: 3,624.14'
Inclination: 93.7°
Azimuth: 356°
VS: 2,601.74'

Granite:
quartzite w/ tr
hornblende, tr
hemitite, tr
oilstains




