Company:
Address:

Contact Geologist:
Contact Phone Nbr:

OPERATOR
TDI, INC.
1310 BISON ROAD
HAYS, KANSAS 67601-9696

TOM DENNING
785-628-2593

Well Name: ENGEL NORTH # 3
Location: SW NE NW NE SEC.21-T15S-R18W
API:  15-051-26,880-00-00
Pool: IN FIELD Field: SCHOENCHEN
State: KANSAS Country:  USA
TDI, Inc.
Scale 1:240 Imperial

Well Name: ENGEL NORTH # 3

Surface Location:
Bottom Location:
API:

License Number:
Spud Date:

Region:

Drilling Completed:
Surface Coordinates:
Bottom Hole Coordinates:
Ground Elevation:
K.B. Elevation:
Logged Interval:
Total Depth:
Formation:

Drilling Fluid Type:

SW NE NW NE SEC.21-T15S-R18W

15-051-26,880-00-00
4787

7/18/2017

ELLIS COUNTY
7/23/2017

530" FNL & 1970' FEL

2027.00ft
2037.00ft

2800.00ft To:

3640.00ft
ARBUCKLE
CHEMICAL/FRESH WATER GEL

Time:

Time:

2:00 PM

4:40 PM

3640.00ft

SURFACE CO-ORDINATES

Well Type:  Vertical
Longitude: -99.3262318
Latitude:  38.7389806
N/S Co-ord: 530" FNL
E/W Co-ord: 1970' FEL
LOGGED BY
m
Company: SOLUTIONS CONSULTING, INC.
Address: 108 W 35TH
HAYS, KS 67601
Phone Nbr:  (785) 639-1337
Logged By: GEOLOGIST Name: HERB DEINES
CONTRACTOR
Contractor:  SOUTHWIND DRILLING INC.
Rig#: 1
Rig Type: MUD ROTARY
Spud Date:  7/18/2017 Time: 2:00 PM

DO Date-

7/292/27017

Time-*

440 PNM




Rig Release:  7/24/2017 Time:  7:00 PM

ELEVATIONS

K.B. Elevation: 2037.00ft Ground Elevation: 2027.00ft
K.B. to Ground:  10.00ft

NOTES

RECOMMENDATION TO PLUG AND ABANDON WELL BASED ON NEGATIVE RESULTS OF THREE DSTS.

OPEN HOLE LOGGING BY PIONEER ENERGY SERVICES: DUAL INDUCTION LOG, DUAL COMPENSATED
POROSITY LOG, MICRORESISTIVITY LOG.

DRILL STEM TESTING BY TRILOBITE TESTING INC: TWO (2) CONVENTIONAL TESTS AND ONE (1) STRADDLE
TEST.

ENGEL NORTH #3 ENGEL NORTH #2 ENGEL # 2
SW NE NW NE NE SW SW NE NW NW NE
SEC.21-155-18W SEC.21-15-18W SEC.21-15-18W
2037'KB KB 2031’ KB 2039’
FORMATION LOG TOPS LOG TOPS LOG TOPS
Anhydrite 1186 +851 + 840 + 847
B-Anhydrite 1224 +813 + 804
Topeka 3004 - 967 - 978
Heebner Sh. 3268-1231 -1242 -1233
Toronto 3288-1251 -1263 -1255
LKC 3316-1279 -1292 -1280
BKC 3542-1505 -1515 -1505
Arbuckle 3629-1592 -1591 -1585
RTD 3640-1603 -1690 -1592

SUMMARY OF DAILY ACTIVITY

7-18-17 RU, Spud 2:00 PM,

7-19-17 1101’, drilling, set 8 5/8” surface casing to 1189’ w/ 375 sxs SMD,
WOC 12 hrs, slope 1 degree @1190’.

7-20-17 1290’, drill plug at 4:15 AM

7-21-17 2415’, drilling, displaced 2942’-2973’

7-22-17 3195’, drilling, CFS 3300, short trip 23 stands, drilling CFS 3370’,
DST # 1 3321’-3370'

7-23-17 3428' TIWB, drilling, CFS 3640°, DST # 2 3590’ to 3640’, RTD 4:40PM

7-24-17 3640, logs, straddle DST # 3 3420’ to 3506’, P&A




RILOBITE

DRILL STEM TEST REPORT

ESTING , INC.

TDI,Inc

1310 Bison Rd
Hays Ks 67601-9696

ATTN: Tom Denning , Herb D

21-15s-18w Ellis

Engel

Job Ticket: 63003

North #3
DST#:1

Test Start: 2017.07.22 @ 19:10:45

GENERAL INFORMATION:

Formation: LKC A-D
Deviated: No Whipstock: ft (KB) Test Type: Conventional Bottom Hole (Initial)
Time Tool Opened: 20:48:10 Tester: Ray Schw ager
Time Test Ended: 01:21:54 Unit No: Fr
Interval: 3321.00ft (KB) To 3370.00 ft (KB) (TVD) Reference Hevations: 2037.00 ft(KB)
Total Depth: 3370.00 ft (KB) (TVD) 2027.00 ft(CF)
Hole Diameter: 7.85 inchesHole Condition: Fair KB to GR/CF: 10.00 ft
Serial #: 8360 Inside
Press@RunDepth: 57.41 psig @ 3334.00 ft (KB) Capacity: 8000.00 psig
Start Cate: 2017.07.22 End Date: 2017.07.23 Last Calib.: 2017.07.23
Start Time: 19:10:45 End Time: 01:21:54 Time On Btm: 2017.07.22 @ 20:46:25
Time Off Btm: 2017.07.22 @ 23:53:39
TEST COMMENT: 45-IFP-wktoa gd bl 1/2"to 9"bl
45-1SIP-no bl bk
45-FFP-w kto a fr bl surface to 5"bl
45-FSIP-no bl bk
- Pressure vs. Time - PRESSURE SUMMARY
r ‘“’““""‘ I T i ml_l Time Pressure| Temp Annotation
E \ T T P 1 (Min.) (psig) (deg F)
= 1 1 f ] 0| 1558.79 108.55| Initial Hy dro-static
[ /f } I { ‘ 1~ 2 5220 | 108.10| Open To Flow (1)
=T ‘ ] | 48 5085 106.32 | Shut-In(1)
n [ | | | i’“ 5 92 380.72 106.51 | End Shut-In(1)
2L / / ; : i ‘fm 1.2 93 54.42 106.42 | Open To Flow (2)
2 o / | 1 | £ 138 57.41 106.47 | Shut-In(2)
£7 i\/ / \ I I i ‘ A 2 183 | 33551 | 106.60| End Shut-In(2)
il } I : ! = 188 | 153098 | 106.98 | Final Hydro-static
- / L # | T E I
i 4 nm% l'l ‘ L% 1"
. / S d f |
E ] | | I~
22 el bl 27 - e (Haus) e
Recowvery Gas Rates
Length (fty Description Volume (bhl) Choke {inches) | Pressure (psig) Gas Rate (Mcf/dy
0.00 260" GIP 0.00
30.00 O&GCM 20%G20%060% M 0.42
20.00 O&GCM 10%G30%0B60% M 0.28

Trilobite Testing, Inc

Ref. No: 63003

Printed: 2017.07.23 @ 02:35:49




RILOBITE

DRILL STEM TEST REPORT

ESTING , INC.

TDI,Inc

1310 Bison Rd
Hays Ks 67601-9696

ATTN: Tom Denning , Herb D

21-15s-18w Ellis

Engel North #3
Job Ticket: 63004 DST#:2

Test Start: 2017.07.23 @ 19:20:21

GENERAL INFORMATION:

Formation: Arbuckle
Deviated: No Whipstock:
Time Tool Opened: 20:44:16

Time Test Ended: 23:35:46

ft (KB)

Test Type: Conventional Bottom Hole (Reset)
Tester: Ray Schw ager
Unit No: Fr

* Recovery from multiple tests

Interval: 3590.00 ft (KB) To 3640.00 ft (KB) (TVD) Reference Hevations: 2037.00 ft(KB)
Total Depth: 3640.00 ft (KB) (TVD) 2027.00 ft(CF)
Hole Diameter: 7.85 inchesHole Condition: Fair KB to GR/CF: 10.00 ft
Serial #: 8360 Inside
Press@RunDepth: 560.39 psig @ 3604.00 ft (KB) Capacity: 8000.00 psig
Start Cate: 2017.07.23 End Date: 2017.07.23 Last Calib.: 2017.07.23
Start Time: 19:20:21 End Time: 23:35:46 Time On Btm: 2017.07.23 @ 20:41:46
Time Off Btm: 2017.07.23 @ 21:48:16
TEST COMMENT: 15-FP-BOB in 2min
15-I1SIP-no bl bk
15-FFP-BOB in 2 min
15-FSIP-no bl bk
= Pressure vs. Time - PRESSURE SUMMARY
r " ‘ = Time Pressure| Temp Annotation
F ™ 1w (Min.) (psig) (deg F)
- b I [ 0 1763.48 109.00 | Initial Hydro-static
I } } } 1= 3| 21833 | 10851| Open To Flow (1)
; f 1 X 1. 17| 43686 | 111.65| Shut-In(1)
o L | [ . 35 117155 111.46 | End Shut-In(1)
: e / il ?"'l % K 1= 35| 40376 | 111.12| Open To Flow (2)
ER I £ 47 560.39 111.54 | Shut-In(2)
L | 1>z 63| 1171.30 111.57 | End Shut-In(2)
E [ '&k l 1.° 67 | 1710.48 111.19 | Final Hydro-static
£ ’m|
- | g
[ "T | \ i T~
= e ———
: / 'R ‘&i < 1-
oL (. [ ]
22 Sun A NT i - e (Howrs) — =
Recowvery Gas Rates
Length (fty Description Volume (bhl) Choke {inches) | Pressure (psig) Gas Rate (Mcf/dy
30.00 Mud 0.42
1054.00 Water 14.78

Trilobite Testing, Inc

Ref. No: 63004

Printed: 2017.07.23 @ 23:56:12

DRILL STEM TEST REPORT

RILOBITE
ESTING , INC.

TDI,Inc

1310 Bison Rd
Hays Ks 67601-9696

ATTN: Tom Denning , Herb D

21-15s-18w Ellis

Engel North #3

Job Ticket: 63005

DST#:3

Test Start: 2017.07.24 @ 03:41:03

GENERAL INFORMATION:

LKC H-J
NA \AMhinetaec ke

Formation:
MNMeviated

f+ (KRY

Tect Tune-

Crnventiconasl Straddle (Rec ety




wi el DFaawhis

Tester:

Ray Schw ager

Time Test Ended: 09:55:42 Unit No: Fr
Interval: 3420.00 ft (KB) To 3506.00 ft (KB) (TVD) Reference Hevations: 2037.00 ft(KB)
Total Depth: 3641.00 ft (KB) (TVD) 2027.00 ft(CF)
Hole Diameter: 7.85 inchesHole Condition: Fair KB to GR/CF: 10.00 ft
Serial #: 8360 Inside
Press@RunDepth: 2527 psig @ 3424.00 ft (KB) Capacity: 8000.00 psig
Start Cate: 2017.07.24 End Date: 2017.07.24 Last Calib.: 2017.07.24
Start Time: 03:41:03 End Time: 09:55:42 Time On Btm: 2017.07.24 @ 05:28:13
Time Off Btm: 2017.07.24 @ 08:34:42
TEST COMMENT: 45-IFP-w k bl thru-out 1/2"to 1 1/2"bl
45-1SIP-no bl
45-FFP-no bl
45-FSIP-no bl
- Pressure vs. Time PRESSURE SUMMARY
F T I T T 5 ™ Time Pressure| Temp Annotation
- = ; ‘ % (Min.) (psig) (deg F)
E \ | \ o g E B 0| 1730.82 106.82 | Initial Hy dro-static
v | } : } {- 3 2522 | 108.74| Open To Flow (1)
i | | | % g ] 48 33.36 107.36 | Shut-In(1)
L f I f T E 91 249.22 107.61 | End Shut-In(1)
= | j; ! ! } %% § 1.= 92 2757 | 107.54| Open To Flow (2)
£ L ff i | | w H 138 2527 | 107.67 | Shut-n(2)
o | | | ¥ b E 182 180.07 107.77 | End Shut-In(2)
’ /} } : } % 1. 187 | 164003 | 108.17 | Final Hydro-static
=T 3 \ T \ 1
A\ J7 . (I
=L | . | — _
) M 1"
24 Mo Jud 207 oo e (Haus) -
Recowvery Gas Rates
Length (fty Description Volume (bhl) Choke {inches) | Pressure (psig) Gas Rate (Mcf/dy
20.00 Mud 0.28
* Recovery from multiple tests
Trilobite Testing, Inc Ref. No: 63005 Frinted: 2017.07.24 @ 10:28:19
ROCK TYPES

Cht vari
Chtcongl
PR Dolprim

Dol Lime
E=—T—— Lmstfw7>
Lscong!

[=—=——=— shale,gm
E=—=1 shale, gry
El— Carbon Sh

I shale, red

ACCESSORIES

MINERAL FOSSIL
4 Chert, dark F Fossils < 20%
P Pyrite - Oomoldic
Printed by GEOstrip VC Striplog version 4.0.8.15 (www.grsi.ca)
Curve Track #1 Curve Track #3
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1:240 Imperial |_8 8 1:240 Imperial
0 ROP-(min/ft) 5| "

P BEGIN 1' DRILL TIME FROM 2900' TO RTD B O o SET
2900 BEGIN 10' WET AND DRY SAMPLES FROM 3000' TO
- RTD
L SLOPE 1 DEGREE @1190'
12910 ANHYDRITE TOP 1186+851
L ANHYDRITE BASE 1224+813
2020
2930
2040
2950
2960
i Shale, lt-med gray, soft mud-soft blocky

o 2970
2980 Shale, It gray, soft sticky
2990 Lime, lt-med brn, fnxIn

- 3000
° i ’r TOPEKA 3004-967

i Lime, crm-It brn, fnxIn, crinoid segments
3010
i Lime, It-med brn-med gray, fn-vfxin, slightly fossiliferous
3020
- Lime, It-med brn, fnxIn, bedded chalk with gray shaley lime
B in part
3030
- Lime, It-med brn-med gray, fn-micro xIn
3040
C Lime, It-med brn, fnxIn-granular in part, NS
3050
i Lime, It-med brn-med grayish brn, fn-vfxin
3060
L Lime, It-med brn, fn-micro xIn, slightly fossiliferous
3070
L Lime, It-med brn-med grayish brn, fn-vfxin
3080
- Lime, It-med brn, fn-vfxIn, slightly fossiliferous
3090
C Lime, It brn-light grayish brn, fnxIln with increasing bedded
L chalk and granular chips
3100




RQE

in/ft)

5

3110

3120

3130

3140

3150

3160

3170

3180

3190

3200

3210

3220

3230

3240

3250

3260

3270

3280

3290

3300

3310

3320

Lime, It-med brn, fnxIn-granular, slightly fossiliferous with
fusulinids

Lime, It brn, fnxin-granular

Shale, black carbonaceous, blocky

Lime, crm-It brn, fn-vfxin slightly fossiliferous in part

Lime, crm-It brn, fn-vfxin with bedded chalk

Lime, crm-It brn, fnxIn, bedded chalk with scattered dark
mottling in part

Shale, med gray, firm blocky, calcareous and fossiliferous

Lime, It grayish brn, fn-vfxIn

Shale, black carbonaceous, fissile, blocky
Lime, It grayish brn, vfxin

Lime, It brn, fnxin-granular, It odor, NFO or staining. light
wet cut

Lime, crm-It brn, fnxIn with increased chalk content

Lime, It-med brn, fnxIn

Lime, It brn, fine oomoldic/fossil fragment with scattered
vugs, It odor, scattered to saturated staining, NFO

Lime, crm-It brn, fnxIn with bedded chalk

Lime, It-med brn, fnxIn, slightly fossiliferous-fusulinids

Lime, It-med brn, fnxIn, slight bedded chalk

HEEBNER SHALE 3268-1231

Shale, black carbonaceous, fissile, blocky
Lime, med brn, fn-micro xIn

Shale, dove gray-lime green, soft mud, sticky

TORONTO 3288-1251

Lime, white-crm, fnxIn with firm bedded chalk, NS, white
chalk wash

Lime, crm-It brn, fn-vfxin

Shale, red-reddish brn, soft mud-soft blocky

LKC 3316-1279

Lime, It-med brn, fn-micro xIn, 3 chips with trace of staining,
NFO. no odor. Does not appear well developed

CFS 3300'
SHORT TRIP 23 STANDS




ROP (mingft

3330

3340

3350

3360

3370

3380

3390

3400

3410

3420

3430

i

3440

3450

3460

3470

3480

3490

3500

3510

3520

3530

3540

"""""I&"
i L_
|,__

LI

o]

Y
____________|,

I

@

@

Shale, red-reddish brn-gray, soft blocky
Lime, med brn, fn-micro xin

Lime, crm, fnxIn, few oomoldic chips with spotty stain, NFO,
very It odor

Lime, crm-It brn, fn-micro xIn

Lime, crm-It brn, fnxIn, bed of mixed fossil fragments and
oolites with scattered vugs, fair odor and scattered staining
in mold casts and vugs

Lime, crm-It brn, fn-micro xIn

Shale, black carbonaceous, blocky
Lime, It grayish brn, fn-vfxin

Lime, crm-tan, fnxIn with bed of fossil fragments and
oolites, scattered light stain, NFO

Lime, white-crm, fnxIn

Lime, crm-It brn, fnxIn-granular, slightly oomoldic with trace
of It spotty staining in molds, NFO, no odor

Lime, white-crm, fn-vfxin, slightly fossiliferous

Lime, crm-med-dark brn, fn-vfxin
Shale, gray-black carbonaceous, blocky, pyrite clusters
Lime, crm, mostly fn-vfxIn, thin zone with oolites and fossil

fragments, spotty staining in voids and casts with few
saturated stain chips, NFO, very lite odor

Lime, white-crm,fnxIn, fossil fragments with spotty to
saturated staining in voids and casts, NFO, very It odor

Lime, crm, fn-micro xIn

Lime, white-crm, fnxIn, thin bed of fossil fragments and
oolites with scattered vugs, spotty stain in vugs and cast,
NFO with very It detectable odor

Lime, white-crm, fnxIn with It chalk wash

Lime, white, fnxin-granular, NS, no odor, no wet cut
Lime, white-crm, fn-micro xIn, slight bed chalk

Lime white-crm, fn-vfxIn, chips chips with scattered vugs

with light spotty staining, NFO, no odor
BKC 3542-1505

o~ e o PR N F— N I N .

DST # 1 3321' TO 3370' SEE
HEADER FOR TEST
SUMMARY

STRADDLE TEST 3420' TO
3506' SEE HEADER FOR
TEST SUMMARY




P (min/ft)

5

3550

3560

3570

3580

3590

3600

3610

3620

3630

3640

oflale, re-redaish orr, SOt DIOCKY WILN cnert imragmerits, It
red wash

Lime, crm, fnxIn
Shale, red-reddish brn, soft with red wash

Lime, crm-It brn, fn-vflxn, some clastic with red shale
staining

Shale, red-reddish brn, soft blocky with red wash

Lime, white-crm, fn-micro xIn, slightly dolomitic, orange
chert fragments

Chert, vari colored with dry flaky gilsonite in part

Shale, red with red wash with vari colored chert fragments

Shale, red-reddish brn, soft blocky with light red wash

Chert, vari colored, oolitic chert in part with mix of dolomite

ARBUCKLE 3629-1592

Dolomite, white-ivory-It brn, fnxIn-granular with interxin
porosity. It scattered to saturated staining, good odor and
VMSFO on crush

RTD 3640-1687 LTD 3639-1686

DST # 2 3590' TO 3640' SEE
HEADER FOR TEST
SUMMARY




