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- GEOLOGICAL REPORT
-
= - NAD 83
< Larry A. Nicholson
-100.1467369
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c = company _Cobalt Energy, LLC
o N & API # 15-065-24123 FIELD A
S W LEASE Caroline WELL # "A" #1-19 ]'
i Q LOCATION 19
g E SURVEY 570 FNL 743 FEL
cl '(7) SECTION 19  TWP_6S RGE _25W
t LU COUNTY _Graham STATE Kansas
32 8 CONTRACTOR _Murfin Drilling Company, Inc.Rig#7__ | ELEVATIONS
8~ N SPUD 12:30 pm 12-27-16 COMP KB. _ 2617
L Z| 2 ¢ RTD 3.970 2:24 pm 01-02-16 _ LTD_3,970 D.F.
= g FS MUD UP AT __ 3137 displace 700 bbl GL. __2612
2 5 © MUD TYPE Chemical, MudCo All measurements from  K.B. 2617
Q]
o3 SAMPLES SAVED FROM 3400 o __RTD CASING RECORD
E (Z) o DRILLING TIME FROM 3400 o __RTD Conductor of w/ %
< £ - ﬁ SAMPLES EXAMINED FROM 3400 o __RTD Surface 336 of 8 5/8 23# vy 225 s
% < Z GEOLOGICAL SUPERVISION FROM 3400 0o __RTD Production of w/ sx
5 8 O 3 WELLSITE GEOLOGIST ~ LARRY A. NICHOLSON
O a0 »n O - -
ELECTRICAL SURVEYS Pioneer, Den, Neu, Dual, Micro
FORMATION TOPS & STRUCTURAL POSITION
SAMPLE SUBSEA | ELEC LOG SUBSEA REFERENCE WELL
FORMATION TOPS DATUM TOPS DATUM A B
Anhydrite 2186 +431
B/Anhydrite 2218 +399
Topeka 3456 -839
Heebner 3658 -1041
LANS A 3698 -1081
LANS G 3772 -1155
LANS H 3808 -1191
LANS J 3838 -1221
LANS K 3852 -1235
LANS L 3868 -1251
BKC 3882 -1265
RTD 3970 -1353
LTD 3970 -1353
REFERENCE WELLS
REMARKS & RECOMMENDATIONS:
Based on sample shows, dst recovery & pressures, 5 1/2 csg was run
LAN 7/92, Modified 5/05, 11/11, 4/12 Hanover, KS 66945 linch =25.4mm 8.5x97.5 216 mm x 2460 mm
Limestone Limggtlone Dolomite Chert Shale Carbgﬂglgeous Salt Sandstone  Anhydrite
== == - ////
I I S o T 1 I [m) a
! T ! T <L T><L T= ! i L = o =
0 GAMMA RAY / SP 150
-100 Gas Units § 10| DEPTH C
1 2 4 6 810 20 40 65 PE lag :T:'
: ‘ rorT ‘ T s ,Q SAMPLE DESCRIPTIONS REMARKS
DRILLING TIME IN MINUTES e}
RRate of Penetrgtion Increages o
n <
: PHK FOOT . .
o 5 10 19| | |20 | |29 p PDe”S'_tty
rosi
i CALIPER  45in ; 300 0s %
—— 2150
‘,. T Spud 12:30 PM..12-27-2016
— o =d RTD 02:24 PM 01-02-2017
|l S
< Thl “BIT RECORD”
. N < Surface Bit : HTCO, 12-1/4,
N HTCO #5219122 out at 336’
/ Bit No.1, PDC, HTCO DP506, 7-7/8"
/ -y 3/15 #7161900
¢ N in at 336- out at 3300”
) Bit No.2, HTCO GX20C, 7-7/8", 3/15
\ = #5263802, in at 3400 - out at 0000”
I | Anhydrite 2186 (+431)
1 i “VERTICAL SURVEYS”
L/ 174 @ 336" 1/4 @ 3970
}\ 4 4L @ 1519’
: 2200 174 @ 3300’
N 172 @ 3737"
\‘\\\ “PUMP DATA”
S Emsco D-375
)/ \ Stroke 147, Liner 6”
! B/Anhydrite 2218 (+399
iz 4 — “DAILY REPORT”
—
] Mud up Spud
K = 3137 ) 12-27-2016 - 12:30 PM
Iy 5 Pipe Strap  3327.21
il Z 700 bbls Board 3327.48
= - . Drlg to 12 1/4” to 336’
! L . Strap Short .27 @ 3300’
N S bit change
; = I;_DC to Set 8-5/8” 8 jts 23#
N S 3500 Mud Check 3 at 2,846 set @ 336’
i T vis: 29 wt: 9.3 Chlor: 3,300 225 sx Blendll
N LCM: Trc Ph:7.0 WL:na ;
— w2250 C(I;‘;‘(I)tnf ((7)/ gg\ffn
3 - ] 3400
> / D Sh, It gry, silty, Imy Plug down 8:00 PM 12-27-16
A=
N . _28-
/4 Ls, wht, fn xIn, granular, pr ppt por, ns Drig plug 6:00 AM 12-28-16
3420
—— i Ls, wht, fn xIn, granular, pr ppt por, ns 12-28-2016 - 7:00 AM
" - Sh, It brn clay, vsft, grn gry Drig @ 370
L] — o Sh, It brn clay, vsft, grm gry 12-29-2016 - 7:00 AM
N [ Ls, It gry, vin xin, ns Drig @ 2789
—— B 3440
(S Ls, It gry, micro xIn, lithic, vfn xIn, spary 12'3,0'2,016 -7:00 A’M
by - calc, fossif, pr por, n stn, n odor, ns Bittrip @ 3,400
T SRR Sh, It brn silty Drig @ 3,575
T 3450
i 1 P Ls, It gry, micro xIn, lithic, vin xIn, spary 12-31-2016 - 7:00 AM
N ~ calc, fossif, pr por, scat gry chertn stn, n Dst#1 @ 3,737’
K M odor, ns ’
ey 3490
i — - .
: Sh, brn org silty, gry, It gry grn wxy, 01-01-2016 - 7:00 AM
Topeka 3456 (-839
— oPej (839)] Ls, wht, vin xIn, spary calc xIn, pr por, n stn, TOH @ 3,855
‘I'K A n odor, ns
D hs w70 01-02-2016 - 7:00 AM
4 il Ls, wht, vin xIn, spary calc xIn, fossif, sub Dst#4 @ 3,890
;\ ‘7, granular, pr por, scat tan chert, n stn, n
- odor, s 01-02-2016 - 2:24 PM
f o480 RTD @ 3,970
i\) N %S, v!)/cht, vin xin, s;)tary Cﬁl(if xIn, ?ub gr%nular,
=y ossif, pr por, scat tan chert, n stn, n odor, .
I = ns 01-02—2Q16 - 5:45 PM
I i — o Ls, wht, vin x| Ic xI b [ Pioneer
¢ s, wht, vin xIn, spary calc xIn, sub granular
Id ool pr por, scat tan chert, n stn, n odor, ns filsi?s—ge?- 8%37/3/\/1
N1 ~—] Sh, It gry clay, vsft
8 = 3500
~ ] Sh, It gry clay, vsft
K 3510
_ - 3500 [ & ]
! +T ——1 Ls, wht, vin xiIn, spary calc xiIn, sub granular,
Efan ool, pr por, n stn, n odor, ns
<
Y —
\\I I~ 3520
7 | ] Ls, wht, vin xIn, fr por, subgranular, fr por,
\\ NI = britle, chlky, n stn, n odor, ns
'}I'\" 3530 —
7 D
[l | Ls, wht, vin xIn, fr por, subgranular, fr por,
AT \ britl, chlky, n stn, n odor, ns
NN
N
‘\ ~ P 3540
2 2] Ls, wht, micro xIn, n por, vfn subgranular w/
\ A spary calc, n -pr por, britl, chlky, tan chert, n
4 stn, n odor, ns —
[4 3550
2 w0 Ls, wht, micro xIn, n por, vfn subgran AA
. Sh, dk gry It brn, silty-vsft clay
2 7 EREm=—— °70 3550 —
4 P AT
2 R pd
N l AN Dol Ss, wht, clr qtz vin-fn grn, 2nd dol cmt,
T d brittle, n stn, n odor, ns
’ N
I
]l Vi 3580
\ S‘ Dol Ss, wht, cir qtz vin-fn grn, 2nd dol cmt,
\ p brittle, n stn, n odor, ns
SN F Nl Sh, brn silty
N I
A 3590
’} B —1 Silty sh, It gry, silty, sliImy
< ~ %_~__ 1
\l P 3600
4 2 Sh, It gry,vsft clay, silty, slilmy, brn org
> 3600
/g) ’i Ls, It gry vin xIn, sli spary calc, n odor, n sho Mud Check 4 at 3,608’
< vis: 60+ wt: 8.8 Chlor: 900
\\L - s60 Sh, It gry, It brn org vsft LCM: 8.0# Ph:11.0 WL:6.8
520 Sh, blk It gry, It brn org vsft -
5 ] S~ Sh, It grn gry vstt silty, It brn vsft
P Ls, wht It tan, micro xIn, dsn, vin xin, sli DST ( 1 ) 3708-3737
5 ranular, spary calc xin IP, pr-fr por, trc It
H= 2630 an brn chert,”n stn, n odor. NS LKCB
9 3 Ls, wht It gry, micro xIn, dsn, vin xin, sli 30-60-45-90
N> 1 ?ranular, Spary calc xin IP, pr-fr por, v chlky,
P74 pEE—— Tc It tan'gry chert, n stn, h odor, NS IF: 1/2” built to 5 1/2” blow
| 3640 IS: N blow back
3 . . FF: 1/4”-3” blow”
Ls, wht It gry, micro xIn, dsn, vin xIn, sli .
& ?ranular, g;%r calc xIn IP, pr-fr por. v chiky, FS: n blow back
i rc It tan'gry chert, n stn, n odor, NS Total Rec: 331 ft Fluid,
17 CO
4 3650 40 MW
Ls, wht It gry, micro xIn, dsn, vin xIn, sli 240" Water
?ranular, spar}’/ calc xin IP, pr-fr por, v chiky,
Tc It tan'gry chert, n stn, n odor, NS FP: 21-106 EFP: 110-169
3650 SIP: 1029 FSIP: 978
Ls, wht It gry, micro xIn, dsn, vin xIn, sli Hp: 1788 FHP: 1771
granular, Spary calc xIn IP, pr-fr por, n stn, n Tomp HZF BHT
odor,
Sh, blk carb, Rw .14 @ 65°

Sh, blk carb, It gry grn clay, It gry vsft silty

Chloride 57,000ppm

Ls, It gry sli motld, It tan brn gry, micro xin
dns, vin xIn sub granular w/ spary calc xin &

trc foss frag, ol
Sh, It grn vsft, gummy, It grn gry ‘
Sh,It grn vsft, gummy, It grn gry -
Ls, wht It crm, vin xIn, sli dol, granular, -
| fossilf, dull wht chert n stn, n"odor, n sho
3690
t ;‘ S Ls, wht It crm, It ’gry vfn xIn, sli dol, spary R
—1 =| calc, granular, fossilf, dull wht chert ni stn,
% —— =| n odor, n sho
> Sh, It brn vsft, gummy, It gry vsft silt
(Yl \ 3700 J vy o Mud Check 5 at 3,746’
r Sh, It brn vsft, gummy, It gry grn vis: 58 wt: 9.0 Chlor: 1,900
LIS s Sdla (100 LCM: 5.0¢ Ph: 11.0 WL:6.8
N TN 3700 Ls, wht, irreg ool & bioclastic grnstn, hvy
§ sec cmt, spary calc xIn, n-pr intra grn por,
j, > 3710
Z { - oFS Ls, It gry, micro xIn, dsn, incr chert n sho DST ( 2) 3733-3782
FAR N == <Y a7 LKC C-G
K~ M= 3720
< = 30-60-30-60
~ ~ Sh, brn, It brn vsft gummy
- IF. weak blow thru out 1/2”
— ___If_'iﬁ_B b (EhE - Ls,wht It crm, micro xIn, dns, vin spary xIn, IS: n blow back
D 3730 pr por. few cuts with spks md br O. vint odor] FF: n blow”
T < il /| Ls, wht It crm micro xIn, dsn, fn xIn, spary FS: n blow back
[ ( calc,1%r por, ?% ogl grgstl}, W/2fnd cmt, n
& por, cutn foss & subool, trc-fr ppt intra . ;
K = ~—— st 00T por w/md bri O, sal-pafch 1o Si Sat Stn Tot1a(/),"\;%c’:\./’30 ft Fluid,
pou - in dry, dull-brite yel flor, fair odor
< | _+’|LANS C 3736 (-1119
xS L — dst373
=T il Sh gry Ttgrn, Ttbrn vsft, r FP: 22-34 EFP: 37-44
Ls,wht It crm, micro xIn, dns, vin spary xin, SIP: 1091 -1065
! : FSIP:
N~ pr por, few cuts with spks md br O on edge HP: 1796 EHP: 1736
— a0 N .. B ppt vugs, vint odor, nsfo : :
SL Ls,wht It gry, micro xIn, dns, n por, Tt gry Temp 105°F BHT
- D T f637 chert. n stn. n odor. n sho
N \ - 3760
< = T T | Ls,wht It gry, micro-vin xIn, dns, trc spary
e e — | ‘| xIn, pr por, 5 cutn subool grnstn, hvy sec —
<~): 71 cmt, trc vug por, md brn O on crush, n odor, : By o e e
i LANS F 3763 (-1146 3770 : __ ol ) , )
n: Ls,wht It gry, micro xIn, dns, lithic, vfn grn It | / | .
| ) = CFS gry, It gry chert, n stn, n odor, n sho | ‘ | L o
3770 | ) i i T
——— 5377 E Sh, It gry, vstt silty 5 ! ﬂ | -
- LANS G 3772 (-1155 N 2 1 ol . L .
(T 1 piiee STH O OG- GH gy | :{ / .
L1 Ls, crm It gry, micro xIn, dns, lithic, vin grn | |-, L - 8
P) I gry, 10 cutn ool-subool ;(;rnstn, pr-frintra OO |.cew. =~ —r -
{1/ por w/md brn O on break, patchy-few sat —
Uz dsta7 stn. It gry chert._fnt odor,
N oFs Ls, wht It gry, micro-vin xIn, tite, n sho
3790 3782
~ Ls, wht crm, micro xIn, dns lithic, n por, It
% N ',( crm-gry transl shrp chert, n stn, n odor, NS —
[~ 3800
= Ls, wht crm, micro xIn, dns lithic, n por, It DST (3) 3825-3855
— 1 RS = crm-gry transl shrp chert, n stn, n odor, NS ( Z KC J
s \ 3810 3800 I
9 / N 30-60-60-90
N L TANS H 3808 L1191 L Sh, It brn vsft, brn, blk IF: BOB 1 min
| s N i Ls, wht, micro xIn, dns lithic, 3% fossilf-ool IS: BOB 56 min
[ ] - w/n por, n stn, n odor, n sho FF: Strong blow thru out
D74 ST 3820 - FS: 6” blow back
3 ~ | Ls, It crm tan, micro xIn, dns, n por, vin xIn,
I y N i gtégrgﬁg txt, scat crm chert, chlky, n stn, n Total Rec: 1890 ft Total Fluid,
N Ennmanne: R I . 960' GIP
N — Ls, It crm tan, micro xIn, dns, n por, vfn xin, 1740'CO
e —— | ‘| sub gran txt, scat crm chert, chilky, n stn, n 150" MCO
(G > odor, NS 20G 600 20M
<\ \ ~ cFsas 1 FP: 148-372 FFP: 372-696
T Sh, It brn vsft, brn, blk, md ary SIP: 1235 FSIP: 1199
1 Ls’ It tan crm, micro xIn tite; 15 cutn HP: 1824 EHP: 1804
v —LANS J 3838 (-1221 subsucro txt, fr ppt-sm vug por, dk brn : :
—— sat-patchy Ostn, trc FO, fnt odor, bright Temp 115°F BHT
P {? = 3850 3 dul yel flor dry Gavity 35 API
AY — Ls It tan crm, micro xIn tite, vin xIn, 5%
N L 3855 subsucr w/ ool-bioclastic inclusions
S~ L Pa susbsucro xin, fr por, trc ppt vug por, dk brn || =1
V4 ~ { | sat Ostn, fsfo, fnt odor, bright dul yel flor dry} -
p) - JLANS K 3852 (-1235 50 ] Ls Ittan crm, 5 cutn subool grnstn, trc ™)
} -~ intraool por, ppt vugs, spts md O
R 3857 3%@2 Sh, brn, It brn vsft, It gry,It grn few pyrite F.,,‘
faird \ Ls, crm It gry, micro xIn, dns, lithic, n por, | !
| Ii??i scat tan brn chert, 8 cutn sub ool granular uf ]
} L] | txt, printra ool por, spts md brn O, patchy- R
- few sat stn, fnt odor,  Sh, brn, blk e -
4 LAe L Seid (il 2er Ls, crm It gry, micro xIn, dns, lithic, n por,
{ t 7) scat tan brn chert, n stn, n odor, NS —
fs3872
: R ‘ CFS Ls, wht It gry, micro-vin xIn, dns, spary calc ~ Mud Check 6 at 3,855’
() 7 2895 3872 xIn,n por, subool & bioclastics, pr intraool vis: 60 wt: 9.0 Chlor: 1,300
1L por w/trc stn, scat pyrite clustr, nsfo vint LCM: 5.0# Ph:10.5 WL:7.2
{ k 3890
i v == I e ‘126_59_ Ls, wht It gry, micro-vin xIn, dns, spary calc
1 x;n & 2iocﬁsgtics, n intraxin por, trc res stn,
vint odor,
{ S 47 J) o3850 Sh, It gry, It brn vsft DST (4) 3853-3890
fa— = ' LKC K-L
i Y - Sh, brn, It gry, It brn gumy, clustr pyrite 30-60-30-60
i ‘\ {) 3910 IF: weak blow thru out”
| 3900 IS: n blow back
h ltgry, Itb lustr pyrit FF: n blow”
\l} \\ Sh, brn, It gry, It brn gumy, clustr p%/r/ e o ek
1 - Ls, It gry, vin xIn, trc spary calc, micro xiIn,
|‘ - 4620 | motld w/ tan ool, dns, n por, ns Total Rec: 2 ft Mud
~ — .
::-— - = .y Sh, brn, It gry, It brn gumy, It yel tan silty, LAz
)4 ‘} S clustr pyrite
)/: i Ls, It gry, motld w/ tan ool, dns, n por, ns FP: 18-18 FFP: 20-40
™ 1 > I SIP: 56 FSIP: 42
N | I 3930 HP: 1841 FHP: 1831
IR < Sh, brn, It gry, silty, pyrite .
I G N Ls, It gry, micro-vfn xIn, lithic, trc spary calc WUCA ik E
Wl xIn, dns tite, n stn, n odor, ns
(NI N~ 3940
J P Ls, It gry, micro xIn, lithic, - T =
3950
71 7 a Ls, wht, micro-vin xIn, vfn gtz grn, n por, ns || i~ :
I SN . Sh, red brn, silty N -
[L uf
+— 3950 . .
/ . Ls, wht, micro-vfn xIn, vfn qtz grn, n por, ns
/
< Sh, It brn vsft Mud Check 7 at 3,890’
N\ 3970 vis: 58 wt: 9.0 Chlor: 1,100
\ LCM: 5.0# Ph:10.5 WL:7.2
i - Ls, wht, micro-vfn xIn, vfn qtz grn, n por, ns
Ve LTD 3970 (-1353) .
RTD 3970 (-1353
RTD 3970 2:24 pm 01/02/2017 T Circ 1.5 hr
LTD 3970’ 1] TOH for Logs’
4000 —
0 GAMMA RAY / SP 150
S Gas Units g 100 =
1 2 4 6 810 20 40 65 e
£t oih 0 NBPE 3 SAMPLE DESCRIPTIONS
DRILLING TIME IN MINUTES ,Q
Rate of Penetration Increases DEPTH 8
PER FOOT =< REMARKS
6in__CALIPER _ " 0 * ¥
[e]
comrany _CObalt Energy, LLC ELEVATIONS
o
. KB. 2617 19
LEASE Caroline  "A" #1-19
D.F.
LOCATION 5577() FNL 7"1:3 FEL SEC. 1 S) TWP ES:E; RGE :2!55\/\/ G.L. :2(3 1 :2
All measurements from K.B._2617
county __Graham stare Ks
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