Well Release Checksheet

Report Date 11/19/2018 Well File Number 11409
Well Operator DENBURY ONSHORE, LLC Location 22-131N-105W NENW, 1248' FNL, 1654' FWL
Well Name CEDAR HILLS 21-22 County BOWMAN
Final Inspection Report

Well Status Dry Hole Date Well Status 12/12/2015
Restoration Status  Approved For Release Field OK For Release Date 7/16/2018
Land Use PASTURE Site Contractor

Restoration Waiver No

Restoration Notes  Grown in nicely, and lease road was for a previously drilled well.

Inspector John Sandven

Initials Mw

File Check

Completion Report g
Plugging Report «~
Drill Stem Tests *~
Geological Reporl‘/
Core Analysis ¢~

Logs Available v

Other Required or
Requested Information

Bond Information

RBDMS
NA
1-Z2
2
Yes
Yes /Z' 9-/5

CND, DLL, DTS DTSM LL

File Review Notes

Bud (R QQZQ&S’S(U&H&L)

Ford No date
MD/.‘S ( weil Fils e ’e.um)
Roc'id #-3-85

Her'd

-85
Wé 3-20- Initials %u; 7

NDIC Bond Number D350 Bond Type Unit Blanket Bond
Surety Company LIBERTY MUTUAL INS. CO.

Date Well Released

1-2-19

Bond Amount $100,000.00

Bond Status Active
Initials \Q/V\/\







PLUGGING REPORT - FORM 7

T

INDUSTRIAL COMMISSION OF NORTH DAKOTA Rece jved

OIL AND GAS DIVISION Well File No1. 1409

600 EAST BOULEVARD DEPT 405

BISMARCK, ND 58505-0840 FEB 18 201

SFN 2467 (03-2004) ND 0” & G i
PLEASE READ INSTRUCTIONS BEFORE FILLING OUT FORM. as Division
PLEASE SUBMIT THE ORIGINAL AND ONE COPY.
Operator Telephone Number Well Name and Number
Denbury Onshore LLC (972) 673-2893 Cedar Hills 21-22
Address Field
5320 Legacy Drive Cedar Hills
City State Zip Code Deepest Pool Penetrated
Plano TX 75024 South Red River B
LOCATION
At Surface Qtr-Qtr Section Township Range County

1248 F N L 1654 F WL NENW 22 131 N 105 W |Bowman
Bottom Hole Location Qtr-Qtr Section Township Range County
1248 F N | 1654 F WL NENW 22 131 N 105 W |Bowman
Spud Date Date TD Reached KB Elevation |TD (Feet) No. of DSTs Directional Survey Run?
February 28, 1985 March 21, 1985 2956 9500 mp 9500 typlseeBacky 2 [ WMINo [lves

Type of Electric and Other Logs Run (See Instructions) Was Well Cored? [J No Yes
DLL, CDL, CND List Intervals: 9328-9388

Weight of Fluid Between Plugs (Lbs/Gal)

10 ppg

Matt Tibor

Name of Field Inspector Present During Plugging

Date Well Plugged
December 12, 2015

Trinidad 35

Drilling Contractor and Rig Number

Plugging Contractor(s)
Schlumberger/Denbury supervised the plugging

CASING RECORD (Report all strings set in well)

Casing Size (Inches) | Measured Depth Set (Feet)] Amount Pulled Hole Size (Inches) Weight (Lbs/Ft) Sacks Cement Top of Cement
8 5/8 2018 97/8 24 860 surface
ATTEMPTED COMPLETION DATA (If not previously reported)
Perforations Holes Per Foot] Swab/Prod. Potential (Oil/Water) | Acid, Frac, Sqz, Etc. Amount and Kind of Material Used
PLUGGING RECORD
Type of Plug Interval/Depth Formation Isolated Sacks of Cement/Class

Cement Plug 8788-9488 Red RiverA,B,C, & D 203 sacks class G

Cement Plug 8102-8402 50 sacks class G

Cement Plug 7087-7387 50 sacks class G

Cement Plu; 6045-6345 50 sacks class G

Cement Plug 3700-4200 50 sacks class G

Cement Plué 1780-2080 50 sacks class G

Cement Plug

25-120

50 sacks class G




Page 2
SFN 2467 (03-2004)

DRILL STEM TEST DATA (IF NOT PREVIOUSLY REPORTED), ADDITIONAL INFORMATION, AND/OR LIST OF ATTACHMENTS

| hereby swear or affirm that the ipformation provided is true, complete and correct as determined from all available records. D:g; 712016

Signat - Printed Name Title
Diana George Regulatory Compliance Specialist

Above Signature Witnessed By ( /
Witness Printed Name Witness Title

Witness Signat
P?(ﬁ TQ\\/\M\ Pat Calhoun Field Clerk







Denbury°

FF——ve!d Name
Cedar Hills South

Daily Activity
Cedar Hills 21-22

Surface Legal Location: 1248 FNL & 1654 FWL

APUUWI State ID#
33011004290000 |11409

Assoc.TB/TestSite Well Status

PER - Permitted

Well Config Latitude Longitude

46° 9'31.864"N  [103° 47° 56.317"W

Ground Etevation (fl)
2,931.60

2,956.40

Orig KB Etev (ft)

KB-Grd (R}
24.80

Total Depth (All) (RKB)
Original Hole - 9,500.0

Total Depth All (TVD) (RKB) PBTD (Al) (RKB)

Spud Date

2/28/1985

TD Date

Rig Release Date

Abandon Date
12/12/2015

Completion Start... |Completion End D...|On Production Date |First Sales Date First Inj Date First Date CO2 Flo..]

Job Category
Plug & Abandon

Primary Job Type
Abandon Well

Job Start Date
11/22/2015

Job End Date
12/12/2015

Secondary Job Type
Plug and Abandon
Operations

Job Purpose
Offest P&A well, CHSU 1-22

Summary

-

Trnidad
ERE

T

11/22/2015 18:00

B Lo e

*4

:“RR Date-

12/12/2015

Al (Erfd.Datel

' Dnlhng ng

11/23/2015 06:00

ng down & prepare to move RID service Ioop. track top drive & bridle up blocks.

2

11/23/2015 06:00

11/24/2015 06:00

MIRU, rig 100% rigged down, 20% on location, 0% rigged up. Move camps, drill pipe & misc. Prepare to
squat subs. Squat subs & prepare to lower derrick. Disconnect power, water & steam lines. R/D backyard.
Lower derrick. Secure location & wait on daylight.

W

11/24/2015 06:00

11/25/2015 06:00

MIRU rig 100% rigged down 35% rigged up. 100% off old lccation. Remove monkey board, set derrick off &
load out. Load out mud tanks, mud pumps, generators, fuel & water tank, trip tank, & boiler. Set mats on
new location, subs & spreader beams. Center & level subs over hole. Set center steel, draworks, dog
house’s, spacer house, pusher's house, change house, mud pumps, & scr house. Pin derrick onto floor.
Secure location & wait on daylight.

H

11725/2015 06:00

11/26/2015 06:00

MIRU rig 100% on location, 70% rigged up. Set engines, koomey, mud tanks, solids control equipment, gas
buster. Water & fuel tanks, choke manifold, & catwalk. Release truck crane @ 09:00hrs. Release Hall
Trucking @ 14:00hrs. C/O brake pads on draworks, static cables on derrick. String up blocks, put wraps on
drum & deadman. Raise demick & sub, install tarps on sub, set stairs to mud tanks & rig floor. Rig up gas
buster lines.

11/26/2015 06:00

11/27/2015 06:00

MIRU, 95% rigged up. Rig up gasbuster lines, raise catwalk, hang wind walls on rig floor. Mount track
extender arm to derrick. R/U flare lines & solid control equipment.Change out swivel packing, prepare mud
tanks for fluid, Unbridie blocks. P/U top drive & track. Rig up tanks farm & solids equipment.

11/27/2015 06:00

11/28/2015 06:00

MIRU, Rigged up 100% Raise service loop & sec ure in derrick, connect service loop plugs.install hanger
brackets & safety wire.Connect kelly hose. Function test top drive & mud pumps. Rig up Mathena choke.
Straighten & organize location. Dress out rig floor. Rig Accepted on Daywork @ 20:00hrs on 11-27-15. Pre
spud inspection & Safety Meeting with Crews. Inspect rig with Trinidad Rep. & Denbury Rep. HPJSM,
Remove well head cap, install spacer spool, N/U Bop's.

11/28/2015 06:00

11/29/2015 06:00

HPJSM, finish N/U Bop's. PJSM, Test bop's: Test hydril to 250 psi low 3500 psi high, test pipe rams, kill line
valves, HCR, 4" manual, & blind rams, Blind rams failed. Change out blind ram blocks. Test blind rams 250
psi low 5000 psi high, pull check valve on kill line & test 250 psi low 5000 psi high, re-install check valve &
test 250 psi low 5000 psi high. Test mud lines 4200 psi. Found tom piece of hydril rubber in bops. C/O hydril
element. R/D testers & blow down mud lines. N/D flowline, rotating head & poliution pan on hydril & c/o
hydril element & seals on cap. R/U testers & Test hydril 250 psi low & 3500 psi high. Smin low, 10 min high.

11/29/2015 06:00

11/30/2015 06:00

Finish test Hydril to 3500 psi high.Install wear bushing.Nipple up rotaring head bowl, fiex line to flow line,
Install mouse holes.Install tarp in front of sub, Pick up tools.M/U bit and TIH picking up BHA.TIH P/U 4° drill
pipe. Tag @1240', Break circ, washing with 12K WOB, 60 RPM, 300 GPM, Geting LCM and ground up
black rubber back over shakers. Washed f/ 1240’ to 1244'.Continue in hole washing with 450 gpm, 50 rpm,
0-10 WOB./ 1244’ to 1322',Rig service, adjust clamp om kelly hose and tum goose neck. Continue in hole
washing with 450 gpm, 50 rpm, 0-12 WOB.f/ 1322' to 1900°' Found cement stringers @ 1793', 100% firm
cement @ 1850’ dress off to 1900". CBU. Test 8 5/8" ¢sg to 500 psi for 30min. Good Test. Contacted NDIC
inspector Nicole & verified good test. Displace hole with 10.2ppg salt mud. Drill cement 1800° to 2018' WOB
- 10-12, RPM-60, GPM- 385. CBU. Slip & Cut Drilline. Service Rig. Drop VES Gyro. TOH.

[le]

11/30/2015 06:00

12/1/2015 06:00

Lay dn bha. Clean rig floor. P/U 0° bend, 7/8, 6.7 XHR mud motor, MWD, Test MWD, (good test) M/U Bit,
NMDC, Filter Sub & X-O. TIH to 1922". Wash & Ream 2018' to 4015' WOB = 0-5K, RPM=70, GPM= 400,
MOTOR RPM=116. Circ 30 minutes every 3 to 6 stands reamed. Average 850 - 1250 units background gas.
Service Rig.

10

12/1/2015 06:00

12/2/2015 06:00

Wash & Ream 4015’ to 4769' WOB = 0-5K, RPM=70, GPM= 400, MOTOR RPM=116. Circ 30 minutes
every 3 to 6 stands reamed. Average 50 - 100 urits background gas. No Cement plug @ 4120' to 4200°.Circ
prior to wiper trip.Check flow, well statice, pump slug, POOH. Pulled 1 stand and 4' on the second stand
started dragging up to 35K over.Circ slug around using as a weighted sweep to help clean hole, adding
asphalt to system. No excess cuttings back over shakers.Rig Service.Back ream from 4670' to 3983’,
POOH on elevators 3983' to surface casing.Circ bottoms up.TIH f/ 2018’ to 4160'.Wash and ream f/ 4160’ to
4561', hole packed off.Attempt to back ream with pump, hole packe off, ream without pump 4561' to 4072".
Once above 4160’ lost all hole drag and broke circulation, Hole drag prior to above 4160'= 25-40K. Circ
bottoms up, Had increase in pea gravel size shale cuttings over shaker.Wash & Ream 4072' to 4597' WOB
= 0K, RPM=80, GPM= 400, MOTOR RPM=116. Backream each stand 1 to 2 times. Attempt to packoff @
4582 then again @ 4597'. Had increase in pea size & some splintering shale cuttings over shaker. POOH
to L/ID directional assembly.
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Denbury© Daily Activity

. Cedar Hills 21-22

Sufface Leqal Location: 1248 FNL & 1654 FWL

Field Name __[swm 0# |Assoc TB/TestSite Well Status Well Config Latitude Longitude
Cedar Hills South 3301 1004290000 |11409 PER - Permitted 46° 9' 31.964" N 103° 47' 56.317"W
Ground Elfovation ()| Orig KB Elev (f) KB-Grd (R) Total Depth (All) (RKB) Total Depth All (1VD) (KB) PBTD (Al) (RKB)
2,931.60 2,956.40 24.80 Original Hole - 8,500.0
Spud Date TO Date Rig Release Date | Completion Start... |Completion End D...|On Production Date |First Sales Date First Inj Date First Date CO2 Flo..] Abandon Date
2/28/1985 12/12/2015

11

Summary

127212015 06:00

1?JS/201 5 06: 00

' POOH & UD directional assembly Ciean fioor for safety.Rig Service.M/U Blt Bst Sub TIH w1th dnll collars,

P/U drilling jars, TIH to 4080°. Wash & Ream 4080’ to 4747' WOB = 0K, RPM=80, GPM= 400,Backream
each stand 1 to 2 times. Having sudden increases in pea size & some splintering shale cuttings over shaker
as hole tries to packoff. Hole packed off and pipe was stuck with circulation. Set jars and pipe pulled free.
TOOH T/ 4080 with very little drag. Wash & Ream F/ 4090' T/ 4659. Circulate hole clean and prepare for
trip.

12

12/3/2015 06:00

12/4/2015 06:00

Circ @ 4700' lowering mud weight from 10.2+ to 9.9+.Wash & Ream 4700' to 4857 WOB = 0/5K,- - -
RPM=80/100, GPM= 400. Backream each stand 1 to 2 times. Shakers are some what cleaner, Raised mud
wt back to 10.2 ppg.Rig service. Wash & Ream 4857 to 5609' WOB = 0/5K, RPM=80/100, GPM= 400.
Backream each stand 1 to 2 times. Shakers are some what cleaner, Raised mud wt back to 10.2 ppg.
Service rig. Circulate hole clean to short trip. H2S alarm sounded showing 20-100 ppm on the screen.
Evacuated rig floor and investigated the alarm and determined that there was a bad sensor on rig floor.
Called Triple A safety to come replace sensor. TOOH F/ 5608' T/ 4000'. Had several tight spots on trip out
of hole. Reamed through the spots that would not pull trough @ 30K over. TiH to 4417. Tagged up. Wash
and Ream F/ 4417' T/ 4612. Hole started packing off @ 4417 and unloading a lot of shale @ shakers.
Decide to TOOH to displace with OBM.

13

12/4/2015 06:00

12/5/12015 06:00

POOH to change BHA, Swap to OBM.TIH w/ Bit, Bit sub, HWT DP, Dump and clean tanks.Clean Mud
Tanks.Cut drilline.Wait on & P/U jars, HWT DP.Finish clean mud tanks, Fill tanks with OBM, Treat and
weight up same to 10.3 ppg. TIH F/ 1881 T/ 4345'. Displace hole with 10.3 OBM and circulate and condition
mud. Wash and Ream F/ 4345’ T/ 4820'. Np packing off or hole drag. Backream each stand 1 to 2 times.
Shakers look a lot cleaner.

14

12/5/2015 06:00

12/6/2015 06:00

Wash and Ream ¢/ 4820' 1/ 5674, Np packing off or hole drag. Backream each stand 1 to 2 times.
Shakers look a lot cleaner. Circ prior to Wiper trip. POOH to 4345' no problems, TIH tagged @ 4485'. Wash
and Ream F/ 4485' T/ 4724'. No packing off or hole drag. Backream each stand 1 to 2 times. Shakers have
small size cuttings coming back. Service rig. Wash and Ream F/ 4724' T/ 5010". No packing off or hole
drag. Backream each stand 1 to 2 times. Shakers have small size cuttings coming back. Circulate hole
clean. TOOH F/ 5010' T/ 4251. Had some drag not over 30K. TIH F/ 4251’ T/ 5010. Had to ream through
tight spots @ 4374, 4730, & 4780. Circulate hole clean. TOOH F/ 5010' T/ surface and break off PDC bit.
Had more drag than the short trip. Service rig. Make up Rock bit and TIH T/ 4400’ Tagged up. Wash and
Ream F/ 4400 T/ 4500°. No packing off or hole drag. Backream each stand 1 to 2 times. Shakers have
small size cuttings coming back.

15

12/6/2015 06:00

12/7/2015 06:00

Wash and Ream F/ 4500 1/ 5825'. Periodicallyl packing off. Backream each stand 1 to 2 times.Very 3
connections circulate 15 minutes. Shakers have small size cuttings coming back. Tagged cement @ 5825'.
Drill cement plug F/ 5825' T/ 5805’ for 80". WOB=15 ROP=40fph. Wash and Ream F/ 5825' T/ 6718".
Backream each stand 1 to 2 times.Very 3 connections circulate 15 minutes. Shakers have small size
cuttings coming back. Service rig.

16

12/7/12015 06:00

12/8/2015 06:00

Wash and Ream F/ 6718’ T/ 7491'. Backream each stand 1 to 2 times.every 3 connections circulate 15
minutes. Shakers have small size cuttings coming back. lost partial returns @ 7402', Pumped 50 bbls of
LCM pill, regained full returns.Lost 29 bbis. While reaming @ 7491' lost complete retumns.

Cement Plug @ 7308’ to 7392'.

While pumping 100#/bbi LCM pill, Hole packed off with 75 bbls of pill outside of drill pipe, 25 bbls
inside.POOH attempting to pull thru packoff, Got returns back @ 5341'. Circ cutting mud wt back to 9.8
ppg. Service rig. Circ cutting mud wt back to 9.8 ppg. Wash and Ream F/ 5§341' T/ 6149'. Backream each
stand 1 to 2 times.every 3 connections circulate 15 minutes. Shakers have small size cuttings coming back.
Well started flowing and gaining mud. Gained 30bbls. Circulate and raise mud weight to 10.2. Gained
30bbls while circulating. Service rig. Wash and Ream F/ 6148' T/ 6434'. Backream each stand 1 to 2
times.every 3 connections circulate 15 minutes. Shakers have small size cuttings coming back.

17

12/8/2015 06:00

12/9/2015 06:00

Wash and Ream F/ 6434' T/ 6915'. Backream each stand 1 to 2 times.every 3 connections circulate 15
minutes. Shakers have small size cuttings coming back. Rig service, attempt to stop swivel packing from
leaking, held for just a bit then started back leaking.Check flow (well static), Pump slug and POOH f/ 6915'
to 4930', Hole started giving mud back, well flowing @ 3-4 bbls hr.Mix and pump 12.0 ppg. kil pill to finish
POOH to casing shoe. Check flow (well static).POOH to surface casing, Well taking proper fill, Had spot @
4565'-4562' & 3510".Change swivel packing. Pump thru and test same. TIH, Tag spot @ 4773, 5936', Wash
thru spots with no resistance. Continue in hole to 6914', Wash and Ream F/ 6915’ T/ 8043'. Backream each
stand 1 to 2 times.every 3 connections circulate 15 minutes. Shakers have small size cuttings coming back.
Pump at a reduced rate 350 GPM through Mission canyon. Full retumns and no losses. Service rig.
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Denbury © Daily Activity

. Cedar Hills 21-22
Surface Legal Location 1248 FNL & 1654 FWL

Field Name te IO# Assoc. TBfTestSite Well Status Well Config Latitude Longitude
Cedar Hills South 3301 1004280000 11409 PER - Permitted 46° 9'31.964"N  |103° 47' 56.317" W
Ground Elevation () |Orig KB Elev () [KE-Grd (1) Total Depth (All) (RKB) Tota!l Depth All (TVD) (RKB) PBID (All) (IKB)
2,931.60 2, 956 40 24.80 Original Hole - 9,500.0
Spud Date TD Date Rig Release Date [Completion Start... |Completion End D...]On Production Date |First Sales Date First tnj Date First Date CO2 Flo..]Abandon Date
2/28/1985 12/12/2015

t - R
g

3 o R e g I e e T s e L. Summary. .o s v, .o .
1219/2015 06:00 12/1 0/2015 06: 00 Wash and Ream F/ 8043’ T/ 9488'. Backream each stand 1 to 2 times.every 3 connections circulate 15
minutes. Shakers have small size cuttings coming back. Pump at a reduced rate 350 GPM through Mission
canyon. Full returns and no losses. Service rig. Circulate hole clean. Drop Gyro @ 9488'. Pump slug and
TOOH T/ 4482' checking flow every 2000'. Hole not taking proper fill. Build 100 bbls of 11.5 kill mud. Spot
100 bbis of 11.5 kill mud. TOOH F/ 4482' T/ surface and lay down heavy weight on the way out of hole.

Remove Gyro tool @ bit. Service rig. TIH with drill collars and lay down same.

1912/10/2015 06:00 12/11/2015 06:00 LD 6 1/4" DC, Clean floor.M/U mule shoe joint, P/U 4" DP off rack.Slip driline on drum.TIH, Tag @ 4791,
Wash 4791° to 4800°, Tag 5072’ attempt to wash hole packed off, work pipe and clean up hole, TIH tag @
5173 wash @ 5173, 5828' wash, TIH to 6580'.Circ bottoms up and pump slug due to U tubing.TIH to 9349".
Wash / 9349' to 9488'. L/D 1 joint DP, to 9475'. Circ bottoms up. Held PJSM with Schiumberger. Test lines
to 5000 psi. Pump 40 bbl Mud push @ 13.0 ppg, 42 bbl cement @ 15.8 ppg, and Displace 88.4 bbls of 10.3
OBM. Rig down cement equipment. Cement in place @ 1830. Bottom of plug 3488 Top 8788. TOOH 12
stands to pull out of cement @ 30 fpm. Place nerf ball in pipe and circulate hole clean. Lay down 6 stands of
drill pipe while wait on cement. Clrculate and work pipe while wait on cement. Service rig.

20]12/11/2015 06:00 1211212015 06:00 Circ prior to tagging plug.TIH, wash {/ 8655’ to 8672' TOC. Confirm with setting down weight and pump
pressure increase. Notified Matthew Tibor as to be on location @ 06:00 hrs CST. He called and said to
proceed with plug verification without him.L/D drill pipe to 8402'.Circ, Mix Spacer, Held PJSM with
Schlumberger. Test lines to 4500 psi. Pump 24 bbl Mud push @ 13.0 ppg, 18 bbl cement @ 15.8 ppg, 5.8
BBLS Mud Push and Displace 81.8 bbis of 10.3 OBM. Rig down cement equipment. Cement in place @
0850. POOH UD Diill pipe to 7387".Drop wiper ball and pump around to clear drill pipe.Circ, Mix Spacer,
Held PJSM with Schiumberger. Test lines to 4500 psi. Pump 24 bbl Mud push @ 13.0 ppg, 18 bbl cement
@ 15.8 ppg, 5.8 BBLS Mud Push and Displace 70 bbls of 10.3 OBM. Rig down cement equipment. Cement
in place @ 1050. POOH to 6345'.Drop wiper ball and pump around to clear drill pipe.Circ, Mix Spacer, Held
PJSM with Schlumberger. Test lines to 4500 psi. Pump 24 bbl Mud push @ 13.0 ppg, 18 bbl cement @
15.8 ppg, 5.8 BBLS Mud Push and Displace 59.5 bbls of 10.3 OBM. Rig down cement equipment. Cement
in place @ 1400. POOH to 4200". Drop wiper ball and pump around to clear drill pipe. Circ, Mix Spacer,
Held PJSM with Schiumberger. Test lines to 4500 psi. Pump 24 bbl Mud push @ 13.0 ppg, 30 bb! cement
@ 15.8 ppg, 5.8 BBLS Mud Push and Displace 33.8 bbls of 10.3 OBM. Rig down cement equipment.
Cement in place @ 1630. TOOH T/ 2967'. Service rig. Place nerf ball in drill pipe and circulate hole clean.
Lay down 36 stands on drill pipe. Pull wear bushing. Service rig. Circulate and wait on cement. TIH T/ 3632.
Wash down and tag cement @ 3793.

2

-t

12/12/2015 06:00 12/12/2015 19:00 L/D DP to 2080'. Circ, Mix Spacer, Held PJSM with Schiumberger. Test lines to 4500 psi. Pump 24 bbl Mud
push @ 13.0 ppg. 18.2 bbl cement @ 15.8 ppg, 5.7 BBLS Mud Push and Displace 13.4 bbls of 10.3 OBM.
Rig down cement equipment. Cement in place @ 0900.L/D DP, Pull Rotating head, Run back in hole to
122'.Circ, Mix Spacer, Held PJSM with Schlumberger. Test lines to 4500 psi. Pump 24 bbl Mud push @
13.0 ppg, 8.8 bbl cement @ 13.0 ppg,Verify cement at shale shaker (2.0 bbis).Rig down cement equipment.
Cement in place @ 1130. Drain stack and flush same.N/D BOP.
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Denbary®

Other in Hole & Cement Plugs & Squeezes

Bridge Plugs, Retainers, Cement Plugs, etc.

. Cedar Hills 21-22
Surface Legal Location: 1248 FNL & 1654 FWL
Field Name APIUWI State ID# Assoc.TB/TestSite Well Status Well Config Latitude Longitude
Cedar Hills South |33011004290000 l 11409 PER - Permitted 46° 9' 31.864" N | 103° 47' 56.317" W
Ground Elevation ()] Orig KB Elev () KB-Grd (R) Total Depth (All) (RKB) Total Depth All (TVD) (ftB) PBTO (All) (RKB)
2,931.60 2,956.40 24.80 Original Hole - 9,500.0
Spud Date TD Date Rig Release Date |Completion Start... |Completion End D...|On Production Date |First Sales Date First Inj Date First Date CO2 Fio..] Abandon Date
2/28/1985 12/12/2015
- TETPE 3] EstBm(aKB) - |- T Class: Amount (sacks) Yield(f/sack) - < | -~ Dens{lgal) -] ' Vol Pumped (bbf)
13.00 24.0
1.16 13.00 8.8
Cementi(filtored forTYpoSSqUEZ0) " 0 v v i oo G o R Ll o e
Description String Start Date End Date Welibore Job Comment
Comment
Coment Stages
Stg# | Description Top (RKB)  |Btm (fflKB) |Pump Start Date i;ﬁp End Oate Q Pump Ini...|Q Pump Fi... |P Pump Fin..] P Held (psl) |P Rel Date
Cement Flulds
‘ : . EstTop (RKB):. .- |, . EstBim (RKB): ;[ : -Amount (sacks). .| . Vol Pumped (bbl). | ~. Yield (W/sack) - | - -Déns'(tvgal) .| o
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19510 Oil Center Blvd

RYAN DIRECTIONAL SERVICES, INC. Houston, TX 77073
A NABORS COMPANY Bus 281.443.1414
Fax 281.443.1676

Tuesday, January 26, 2016
State of North Dakota

Subject:  Surveys Re: Denbury Onshore, LLC
Cedar Hills 21-22
Bowman, ND
A.P.I. No: 33-011-00429

Enclosed, please find the original and one copy of the survey performed on the above-referenced weil by
Ryan Directional Services, Inc.. Other information required by your office is as follows:

TD Straight
Borehole  Start End Start End Type Line
Surveyor Name Surveyor Title Number Depth  Depth Date Date of Projection
Nick Cevasco MWD Operator O.H. 2016' 4704' 11/30/15  12/06/15 MWD 4767

If any other information is required please contact the undersigned at the letterhead address or phone
number.

le
Technical Support Technician



Ryan Directional Services, Inc.
19510 Qil Center Blvd.
Houston, Texas 77073

Bus: 281.443.1414
Fax: 281.443.1676

f”ll) RYAN DIRECTIONAL SERVICES, INC.

A NABORS COMPANY

Sunday, December 06, 2015

State of North Dakota
County of Bowman

Subject: Survey Certification Letter

Survey Company: Ryan Directional Services, Inc.

Job Number: 9420 Surface: Lat 46.158874 Long -103.798397
Survey Job Type: Ryan MWD A.P.l. No: 33-011-00429
Customer: Denbury Onshore LLC Location: Bowman, ND
Well Name: Cedar Hills 21-22 RKB Height: 25ft
Rig Name: Trinidad 35 Distance to Bit: 63'
TD Straight
Borehole Start End Start End Type Line
Surveyor Name Surveyor Title Number Depth Depth Date Date of Projection
Nick Cevasco MWD Supervisor OH 2016' 4704' 11/30/15  12/06/15 MWD 4767

The data and calculations for this survey have been checked by me and conform to the calibration
standards and operational procedures set forth by Ryan Directional Services, Inc. | am authorized and
qualified to review the data, calculations and these reports; the reports represents true and correct
Directional Surveys of this well based on the original data, the minimum curvature method, corrected to
True North and obtained at the well site.

Nick C
MWD Supervisor
Ryan Directional Services, Inc.



Report #: 1 Ryan Job # 9420
Date: 6-Dec-15 Kit #
SURVEY REPORT
Customer: Denbury Onshore LLC MWD Operator: Michael Orbach
Well Name & No.: Cedar Hills 21-22 RKB: 25
County, State: Bowman, ND API Number: 33-011-00429
Rig Contractor & No.: Trinidad 35 Vertical Section Direction: 0.00
Surface Location: Y or Lat: 46.158874N
X or Long 103.798397W
NAD27 or NAD83: NAD83
Survey Corrected To: True North
Minimum Curvature Calculation
Sur # | Meas. Depth | Inc. | Azm. | Course Len. | TVD | Ver.Sect. | +N/-S | +E/-W | DLS | Cls Dir | Cls Azm
Tie in to Gyro Surveys

Tie In 2016 0.22 222.20 2016.00 2015.96 -8.70 -8.70 -1.27 0.27 8.79 188.31
1 2049 0.09 208.48 33.00 2048.96 -8.77 -8.77 -1.32 0.41 8.87 188.59
2 2144 0.13 143.09 95.00 2143.96 -8.92 -8.92 -1.30 0.13 9.02 188.26
3 2238 0.09 318.43 94.00 2237.96 -8.95 -8.95 -1.28 0.23 9.04 188.14
4 2332 0.09 310.78 94.00 2331.96 -8.85 -8.85 -1.39 0.01 8.96 188.90
5 2426 0.13 291.45 94.00 2425.96 -8.76 -8.76 -1.54 0.06 8.90 189.97
6 2520 0.35 255.94 94.00 2519.96 -8.79 -8.79 -1.92 0.27 9.00 192.31
7 2615 0.26 258.49 95.00 2614.96 -8.91 -8.91 -2.41 0.10 9.23 195.15
8 2710 0.31 233.26 95.00 2709.96 -9.10 -9.10 -2.83 0.14 9.53 197.26
9 2806 0.22 276.59 96.00 2805.96 -9.24 -9.24 -3.22 0.22 9.78 199.22
10 2901 0.35 241.53 95.00 2900.95 -9.35 -9.35 -3.66 0.22 10.04 201.35
11 2995 0.26 230.98 94.00 2994.95 -9.62 -9.62 -4.07 0.11 10.45 202.94
12 3090 0.35 231.95 95.00 3089.95 -9.94 -9.94 -4.47 0.09 10.90 204.21
13 3186 0.44 256.29 96.00 3185.95 -10.21 -10.21 -5.06 0.20 11.39 206.36
14 3281 0.40 244.43 95.00 3280.95 -10.44 -10.44 -5.71 0.10 11.90 208.69
15 3375 0.57 264.11 94.00 3374.94 -10.63 -10.63 -6.47 0.25 12.44 211.35
16 3470 0.53 247.41 95.00 3469.94 -10.84 -10.84 -7.35 0.17 13.10 214.13
17 3565 0.48 268.33 95.00 3564.94 -11.02 -11.02 -8.15 0.20 13.71 216.48
18 3660 0.44 253.48 95.00 3659.93 -11.14 -11.14 -8.90 0.13 14.26 218.62
19 3755 0.62 258.58 95.00 3754.93 -11.34 -11.34 -9.75 0.20 14.96 220.69
20 3850 0.79 251.28 95.00 3849.92 -11.66 -11.66 -10.88 0.20 15.94 223.02
21 3945 0.75 249.34 95.00 3944.91 -12.09 -12.09 -12.08 0.05 17.09 224.98
22 4040 1.10 254.00 95.00 4039.90 -12.56 -12.56 -13.54 0.38 18.47 227.15
23 4135 1.19 264.73 95.00 4134.88 -12.90 -12.90 -15.40 0.24 20.09 230.04
24 4230 1.27 264.29 95.00 4229.86 -13.09 -13.09 -17.43 0.08 21.80 233.08
25 4325 141 253.39 95.00 4324.83 -13.53 -13.53 -19.59 0.31 23.81 235.37
26 4420 1.19 252.95 95.00 4419.81 -14.16 -14.16 -21.66 0.23 25.87 236.83
27 4514 1.49 256.99 94.00 4513.78 -14.72 -14.72 -23.78 0.33 27.97 238.25
28 4609 1.23 242.40 95.00 4608.76 -15.47 -15.47 -25.89 0.45 30.16 239.14
29 4704 1.01 243.37 95.00 4703.74 -16.32 -16.32 -27.54 0.23 32.01 239.36
PTB 4767 1.01 243.37 63.00 4766.73 -16.81 -16.81 -28.53 0.00 33.12 239.49




Denbury Onshore, LLC

Cedar Hills 21-22
1,248' FNL & 1,654' FWL
Section 22, T131N, R105W
Cedar Hills Field / Red River Formation
Bowman County, North Dakota

Prepared for: Prepared by:

Allen Kimble Cole Jack, Kyle Eno

Denbury Onshore, LLC PO Box 80507; Billings, MT 59108
5320 Legacy Drive (406) 259-4124

Plano, Texas 75204 geology@sunburstconsulting.com

www.sunburstconsulting.com



WELL DATA SUMMARY

OPERATOR: Denbury Onshore, LLC

ADDRESS: 5320 Legacy Drive
Plano, Texas 75204

WELL NAME: Cedar Hills 21-22
API #: 33-011-00429

WELL FILE #: 11409

SURFACE LOCATION: 1,248 FNL & 1,654' FWL

Section 22, T131N, R105W

FIELD/ OBJECTIVE: Cedar Hills Field / Red River Formation
COUNTY, STATE Bowman County, North Dakota
BASIN: Williston
WELL TYPE: Red River Vertical Clean-out
ELEVATION: GL: 2931.6'

KB: 2,956.4'
Re-Entry DATE: November 29th, 2015
CONTRACTOR: Trinidad 35
PUMPS: EMSCO FB-1300 (stroke length - 12")
TOOLPUSHERS: Michael Hutchinson, Darren Senum
FIELD SUPERVISORS: Tod Wisum, William Crane, Will Crane, Bill Long
CHEMICAL COMPANY: Newpark Drilling Fluids
MUD ENGINEER: Leroy Lange, Jerry Umbdenstock
MUD TYPE: Salt water to 5,609

Diesel invert to 9,489



MUD LOSSES: Salt Water: 232.3 bbls; Oil Based Much: 781.4 bbls

PROSPECT GEOLOGIST: Allen Kimble

WELLSITE GEOLOGISTS: Cole Jack, Kyle Eno

GEOSTEERING SYSTEM: Sunburst Digital Wellsite Geological System

ROCK SAMPLING: Based on Company Man discretion

SAMPLE EXAMINATION: Binocular microscope & fluoroscope

SAMPLE CUTS: Trichloroethylene

GAS DETECTION: MSI (Mudlogging Systems, Inc.) TGC - total gas with chromatograph

Serial Number(s): ML-055

ELECTRIC LOGS: N/A

DRILL STEM TESTS: N/A

DIRECTIONAL DRILLERS: Ryan Directional
NA

MWD: Ryan Directional

Micheal Orbach

CASING: Surface: 8" 36# J-24 set to 2,018’

SAFETY/ H,S MONITORING: H2S personal meters




TIME VS. DEPTH

Denbury Onshore, LLC
Cedar Hills 21-22

1000

TIH bit #1 to surface casing: 8" set to 2,018 to begin reaming

2000

3000

4000

TOOH to lay down MWD tool @ 4,769' MD, TIH with bit #1RR to ream

\ 5000

TOOH to displace with OBM @ 5,609' MD,
TIH with bit #1(RR2) to ream

TOOH bitbit #1(RR2) @ 5,609' MD, \ 6000
TIH with bit #4 (Rock Bit) to ream

\ 7000

\ 8000

\I 9000

[TIH with bit #4 (Rock Bit) for hole TD|

10000
2 4 6 8 10

Days of Operations

Depth (ft)



MORNING REPORT SUMMARY

Day

Date
2015

Depth
(0500
Hrs)

24 Hr
Footage

Bit #

WOB
(Kbs)
RT

RPM
(RT)

WOB
(Kibs)
MM

RPM
(MM)

PP

SPM 1

SPM 2

GPM

24 Hr Activity Summary

Formation

11/29

HPJSM, finish N/U Bop's. PJSM, Test bop's: Test hydril to 250 psi low 3500 psi
high, test pipe rams, kill line valves,HCR, 4" manual, & blind rams, Blind rams
failed. Change out blind ram blocks. Test blind rams 250 psi low 5000 psi high,
pull check valve on kill line & test 250 psi low 5000 psi high, re-install check
valve & test 250 psi low 5000 psi high. Test mud lines 4200 psi. Found torn
piece of hydril rubber in bops. C/O hydril element. R/D testers & blow down
mud lines. N/D flowline, rotating head & pollution pan on hydril & c/o hydril
element & seals on cap. R/U testers & Test hydril 250 psi low & 3500 psi high.
5min low, 10 min high.

11/30

2,018

2017

17

50

984

67

67

386

Finish test Hydril to 3500 psi high.Install wear bushing.Nipple up rotaring head
bowl, flex line to flow line, Install mouse holes.Install tarp in front of sub, Pick
up tools.M/U bit and TIH picking up BHA.TIH P/U 4" drill pipe. Tag

@1240', Break circ, washing with 122K WOB, 60 RPM, 300 GPM, Geting LCM
and ground up black rubber back over shakers. Washed f/ 1240' to

1244’ .Continue in hole washing with 450 gpm, 50 rpm, 0-10 WOB.f/ 1244' to
1322',Rig service, adjust clamp om kelly hose and turn goose neck. Continue
in hole washing with 450 gpm, 50 rpm, 0-12 WOB.f/ 1322' to 1900' Found
cement stringers @ 1793', 100% firm cement @ 1850' dress off to 1900'.
CBU.Test 8 5/8" csg to 500 psi for 30min. Good Test. Contacted NDIC
inspector Nicole & verified good test. Displace hole with 10.2ppg salt mud. Dirill
cement 1900' to 2018' WOB - 10-12, RPM-60, GPM- 385. CBU. Slip & Cut
Drilline.Service Rig. Drop VES Gyro. TOH.

Pierre

12/1

4,015'

1997

75

1860

67

67

400

Lay dn bha. Clean rig floor. P/U 0° bend, 7/8, 6.7 XHR mud motor, MWD, Test
MWD, (good test) M/U Bit, NMDC,Filter Sub & X-O. TIH to 1922'. Wash &
Ream 2018’ to 4015' WOB = 0-5K, RPM=70, GPM= 400, MOTOR RPM=116.
Circ 30 minutes every 3 to 6 stands reamed. Average 850 - 1250 units
background gas. Service Rig.

Mowry

12/2

4,769

754

2(1RR)

75

1860

67

67

400

Wash & Ream 4015' to 4769' WOB = 0-5K, RPM=70, GPM= 400, MOTOR
RPM=116. Circ 30 minutes every 3 to 6 stands reamed. Average 50 - 100
units background gas. No Cement plug @ 4120' to 4200'.Circ prior to wiper
trip.Check flow, well statice, pump slug, POOH. Pulled 1 stand and 4' on the
second stand started dragging up to35K over.Circ slug around using as a
weighted sweep to help clean hole, adding asphalt to system. No excess
cuttings back over shakers.Rig Service.Back ream from 4670' to 3983', POOH
on elevators 3983' to surface casing.Circ bottoms up.TIH f/ 2018’ to
4160'.Wash and ream f/ 4160’ to 4561', hole packed off.Attempt to back
reamwith pump, hole packe off, ream without pump 4561' to 4072'. Once
above 4160' lost all hole drag and broke circulation, Hole drag prior to above
4160'= 25-40K. Circ bottoms up, Had increase in pea gravel size shale cuttings
over shaker.Wash & Ream 4072' to 4597' WOB = 0K, RPM=90, GPM= 400,
MOTOR RPM=116. Backream eachstand 1 to 2 times. Attempt to packoff @
4582' then again @ 4597'. Had increase in pea size & some splintering shale
cuttings over shaker. POOH to L/D directional assembly.

Inyan Kara




MORNING REPORT SUMMARY

Day

Date
2015

Depth
(0500
Hrs)

24 Hr
Footage

Bit #

WOB
(Kbs)
RT

RPM
(RT)

WOB
(Kibs)
MM

RPM
(MM)

PP

SPM 1

SPM 2

GPM

24 Hr Activity Summary

Formation

12/3

4,769

2(1RR)

75

1564

75

75

400

POOH & L/D directional assembly.Clean floor for safety.Rig Service.M/U Bit,
Bit Sub, TIH with drill collars, P/Udrilling jars, TIH to 4090'. Wash & Ream
4090' to 4747' WOB = 0K, RPM=90, GPM= 400,Backream each stand 1 to2
times. Having sudden increases in pea size & some splintering shale cuttings
over shaker as hole tries to packoff. Hole packed off and pipe was stuck with
circulation. Set jars and pipe pulled free. TOOH T/ 4090 with very little drag.
Wash & Ream F/ 4090' T/ 4659.

Inyan Kara

12/4

5,609'

840

2(1RR)

75

1564

75

75

400

Circ @ 4700' lowering mud weight from 10.2+ to 9.9+.Wash & Ream 4700’ to
4857' WOB = 0/5K, RPM=90/100,GPM= 400. Backream each stand 1 to 2
times. Shakers are some what cleaner, Raised mud wt back to 10.2ppg. Rig
service. Wash & Ream 4857' to 5609' WOB = 0/5K, RPM=90/100, GPM= 400.
Backream each stand 1 to 2times. Shakers are some what cleaner, Raised
mud wt back to 10.2 ppg. Service rig. Circulate hole clean to shorttrip. H2S
alarm sounded showing 20-100 ppm on the screen. Evacuated rig floor and
investigated the alarm and determined that there was a bad sensor on rig floor.
Called Triple A safety to come replace sensor. TOOH F/ 5609'T/ 4000'. Had
several tight spots on trip out of hole. Reamed through the spots that would not
pull trough @ 30Kover. TIH to 4417. Tagged up. Wash and Ream F/ 4417' T/
4612. Hole started packing off @ 4417 and unloading a lot of shale @ shakers.
Decide to TOOH to displace with OBM.

Spearfish

12/5

5,609'

3(1RR)

0-5

100

2137

75

75

440

POOH to change BHA, Swap to OBM.TIH w/ Bit, Bit sub, HWT DP, Dump and
clean tanks.Clean Mud Tanks.Cutdrilline.Wait on & P/U jars, HWT DP.FInish
clean mud tanks, Fill tanks with OBM, Treat and weight up same to 10.3 ppg.
TIH F/ 1881' T/ 4345'. Displace hole with 10.3 OBM and circulate and condition
mud. Wash and Ream F/ 4345' T/ 4820'. Np packing off or hole drag.
Backream each stand 1 to 2 times. Shakers look a lot cleaner.

Spearfish

12/6

5,674

65

0-5

100

2178

75

75

437

Wash and Ream F/ 4820' T/ 5674'. Np packing off or hole drag. Backream
each stand 1 to 2 times. Shakers look alot cleaner. Circ prior to Wiper trip.
POOH to 4345' no problems, TIH tagged @ 4485'. Wash and Ream F/ 4485'
T/4724'. No packing off or hole drag. Backream each stand 1 to 2 times.
Shakers have small size cuttings coming back. Service rig. Wash and Ream F/
4724' T/ 5010'. No packing off or hole drag. Backream each stand 1 to 2 times.
Shakers have small size cuttings coming back. Circulate hole clean. TOOH F/
5010' T/ 4251. Had some dragnot over 30K. TIH F/ 4251' T/ 5010. Had to ream
through tight spots @ 4374, 4730, & 4780. Circulate hole clean. TOOH F/
5010' T/ surface and break off PDC bit. Had more drag than the short trip.
Service rig. Wash and Ream F/ 4400' T/ 4500'. No packing off or hole drag.
Backream each stand 1 to 2 times. Shakers have small size cuttings coming
back.

Spearfish




MORNING REPORT SUMMARY

Day

Date
2015

Depth
(0500
Hrs)

24 Hr
Footage

Bit #

WOB
(Kbs)
RT

RPM
(RT)

WOB
(Kibs)
MM

RPM
(MM)

PP

SPM 1

SPM 2

GPM

24 Hr Activity Summary

Formation

12/7

6,718'

1044

0-5

100

2534

75

75

433

Wash and Ream F/ 4500' T/ 5825'. Periodicallyl packing off. Backream each
stand 1 to 2 times.Very 3 connections circulate 15 minutes. Shakers have
small size cuttings coming back. Tagged cement @ 5825'. Drill cement plug
F/5825' T/ 5905' for 80'. WOB=15 ROP=40fph. Wash and Ream F/ 5825' T/
6718'. Backream each stand 1 to 2 times.Very 3 connections circulate 15
minutes. Shakers have small size cuttings coming back. Service rig.

Amsden

12/8

7,491

773

0-5

100

2441

70

70

411

Wash and Ream F/ 6718' T/ 7491'. Backream each stand 1 to 2 times.every 3
connections circulate 15 minutes.Shakers have small size cuttings coming
back. lost partial returns @ 7402', Pumped 50 bbls of LCM pill, regained full
returns.Lost 29 bbls. While reaming @ 7491' lost complete returns. Cement
Plug @ 7308' to 7392'. While pumping 100#/bbl LCM pill, Hole packed off with
75 bbls of pill outside of drill pipe, 25 bbls inside.POOH attempting to pull thru
packoff, Got returns back @ 5341'. Circ cutting mud wt back to 9.8 ppg.
Service rig. Circ cutting mud wt back to 9.8 ppg. Wash and Ream F/ 5341' T/
6149'. Backream each stand 1 to 2 times.every 3 connections circulate 15
minutes. Shakers have small size cuttings coming back. Well started flowing
and gainingmud. Gained 30bbls. Circulate and raise mud weight to 10.2.
Gained 30bbls while circulating. Service rig. Wash and Ream F/ 6149’ T/
6434'. Backream each stand 1 to 2 times.every 3 connections circulate 15
minutes. Shakers have small size cuttings coming back.

Mission Canyon

10

12/9

8,043'

552

0-5

100

2623

75

75

428

Wash and Ream F/ 6434' T/ 6915'. Backream each stand 1 to 2 times.every 3
connections circulate 15 minutes.Shakers have small size cuttings coming
back. Rig service, attempt to stop swivel packing from leaking, held for just a
bit then started back leaking.Check flow (well static), Pump slug and POOH f/
6915' to 4930', Hole started givingmud back, well flowing @ 3-4 bbls hr.Mix
and pump 12.0 ppg. kil pill to finish POOH to casing shoe. Check flow(well
static).POOH to surface casing, Well taking proper fill, Had spot @ 4565'-4562'
& 3510'.Change swivel packing. Pump thru and test same. TIH, Tag spot @
4773', 5936', Wash thru spots with no resistance. Continue inhole to 6914'".
Wash and Ream F/ 6915' T/ 8043'. Backream each stand 1 to 2 times.every 3
connections circulatel5 minutes. Shakers have small size cuttings coming
back. Pump at a reduced rate 350 GPM through Mission canyon. Full returns
and no losses. Service rig.

Lodgepole

11

12/10

9,489'

1446

0-5

100

Wash and Ream F/ 8043' T/ 9488'. Backream each stand 1 to 2 times.every 3
connections circulate 15 minutes. Shakers have small size cuttings coming
back. Pump at a reduced rate 350 GPM through Mission canyon. Full returns
and no losses. Service rig. Circulate hole clean. Drop Gyro @ 9488'. Pump
slug and TOOH T/ 4482' checking flow every 2000'. Hole not taking proper fill.
Build 100 bbls of 11.5 kill mud. Spot 100 bbls of 11.5 kill mud. TOOH F/ 4482
T/ surface and lay down heavy weight on the way out of hole. Remove Gyro
tool @ bit. Service rig. TIH with drill collars and lay down same.

Red River D




DAILY MUD SUMMARY

Date | Mud | MUY [ VIS | oy | YP (1bs/| Gels (Ibs/ | 600/ | NAPIH,0 | NAPIH,0 | €K [ COF | ppyr Excess| . | Les/ | cacl | Etectrical | 2"
2015 | Depth | VT |21 cp)| 1001 | 100#7) | 300 | (ratio) | (% byvor) | APV [SONdS | giyare (POM| PH | Lime | oy [HGS (%)| (ppm) | Stability | -°SS

(ppg) | qt) HTHP) [ (%) (Ib/bbl) (bbls)
1129 1,900 | 9.9 | 29 | 2 1 UuL | 43 - /98 - - - ~ |05 - 168k | - - - 0/15.6
1130 | 2809 | 101 | 55 | 12| 13 | 1018721 '6/5 - 956 - 16 - " o5 | - 180k | - - - 01243
12/01| 4,769 | 102 | 62 | 12 | 18 | 13/17/22 | 42/30 - /93.8 - 3.2 - - 85| - 169K - - - 0/26.6
12102 4769 | 101 | 6L | 11 | 19 | 11/1823 | 41/30 - /815 - 3.9 - ~ |ss| - 158k - - - 0/104.2
12/03| 5,228 | 102 | 62 | 18 | 18 | 13/19/25 | 54/36 - 177 - 5.1 - - 85| - 170k - - - 0/61.6

Change mud from Salt Water Mud to Diesel invert

12/04] 4612 | 102 | 58 | 16 | 14 8/11/15 | 46/30 - 79 - | 46 7 - 85| - 175k | 4431 - - 0/0
12/05| 4801 | 1045 | 47 | 15| 8 5/6/7 | 3823 72/28 63/25 2 11 14 18| - | 233 | s0k | 38 | 242k 367 |0/361.3
12/06| 5,835 | 105 | 47 | 17| 7 4/5/6 | 3521 | 75/25 65/22 72 | 112 10 22 | - | 284 | 45k | 2.4/88 | 242k 451 | 0/325
12107| 6,012 | 995 | 47 | 13| 4 4/5/5 | 38123 | 67/33 59/29 72 | 102 13 23 | - | 298 | 46k | 2.3/7.9 | 198k 238 |0/150.3
12/08| 7,066' | 1035 | 49 | 15| 8 4/5/5 | 3823| 67/33 59/29 72 | 102 13 23 | - | 298 | 46k | 2.3/7.9 | 198k 238 /5




BOTTOM HOLE ASSEMBLY RECORD

Bit Data Motor Data
Reason For
Bit # zlnz‘; Type Make Model De;gth D;’::h Footage | Hours | X hrs Vert. Dev. Make | Model | Bend | Rev/Gal Removal
1 77/8 PDC Varel DT1GJMR | 2,018' | 4,769 2,751 18.1 18.1 Vertical Hunting - .00° 0.24 Hole Sloughing Off
2(1RR) 77/8 PDC Varel | DT1GIJMR | 4,769' | 5,609 840’ 22.1 40.2 Vertical Hunting - .00° 0.24 Change to Invert
3(1RR) 7718 PDC Varel DT1GJMR | 5,609' | 5,674 65' 15.4 55.6 Vertical Hunting - .0° 0.24 Tight Hole
4 7 7/8 | Rock Bit| Varel - 5,674' | 9,489 3,815’ 55 110.6 Vertical Ryan - .0° 0.24 TD Hole




6am Depth:
Estimated TVD:
Estimated VS:
Previous depth:
24 hr. footage:
Weather:

2,018
2,018
0
1
2,017

E

30°/11°F; Light Snow, Winds 5-10

MPH

LOGI

Operator:
Well Name:

MORNING REPORT

Denbury Onshore LLC.
Cedar Hills 21-22

Field Cedar Hills

Location:

Planned TD (MD):
Ft. to plan TD:

Objective:
Present zone:

1248' FNL & 1,654' FWL
Sec. 22, T131N, R105W
Cedar Hills / Red River

9,500
7,482

Red River D
Red River D

Date: November 30, 2015
Report #: 2

Rig: Trinidad 35
GL elevation: -
KB elevation: 2,955

Drilling Parameters:

BHA:

Mud Data:

Current Activity: Picking up BHA to ream vertical
WOB (kibs) RT: RPM (RT): WOB(klbs) MM: RPM (MM): PP (psi): SPM 1: SPM 2: GPM:
18 50 - 93 983 67 67 386
Bit #: Diameter (in): Make: Model: Serial #: Depth in: Footage: Hours:
1 8 3/4 Varel DT1GJIMR 14441919 2,018 0 -
Motor (make): | Motor (model): | Motor (bend): | Motor (rev/gal): Gamma to bit (ft): Survey to bit (ft):
Hunting - .0° 0.24 - 60'
Wt (ppg): Vis (sec/qt): Depth of Data: Mud Type: 24-hr mud losses (bbls): Cumulative mud losses (bbls):
9.9 29 1,900 Saltwater/ Brine 15.6 15.6
Hydrostatic Pressure (psi): Casing Back Pressure (psi) Gas buster status Lag (min/strokes):
1039 - off 7min | 915 strokes

Gas:

Sample Description:

Present Activity
Summary:

Comments:

Gas Show (units/depth):

Gas Show (units/depth):

Gas Show (units/depth):

Gas Show (units/depth):

10,177u 1,650' 5,015u | 1,689' - -
Background gas (max): Background gas (min): Background gas (avg): Connection gas (max/min):
100u 5u 55u - -
Trip gas: Down-Time Gas (units/depth): Flare: Gas Buster
56u - - None Off
Sample quality: Oil stain: Porosity: Cut:

Picking up BHA to ream vertical

Contact:

Sunburst rigged up on location 11/28/2015

Cole Jack
Kyle Eno

Geology rig phone:

www.sunburstconsulting.com

320-290-9671
231-445-0555

5am-5pm
5pm-5am

P.O. Box 80507, Billings, MT 59108

(406)259-4124; (406)252-4252 fax
geology@sunburstconsulting.com




E

6am Depth: 4,769

Estimated TVD
Estimated VS
Previous depth
24 hr. footage
Weather:

Drilling Parameters:

BHA:

Mud Data:

Gas:

Sample Description:

1 4,768

1 =12

: 4,007

1 762

- 30°/11°F; Light Snow, Winds 5-10
MPH

LOGI

MORNING REPORT

Operator: Denbury Onshore LLC.

Well Name: Cedar Hills 21-22

Field
Location:

Planned TD (MD):

Ft. to plan TD:

Objective:
Present zone:

Cedar Hills

1248' FNL & 1,654' FWL
Sec. 22, T131N, R105W
Cedar Hills / Red River

9,500
4,731

Red River D
Red River D

Date: December 1, 2015
Report #: 3

Rig: Trinidad 35
GL elevation: -
KB elevation: 2,955

Current Activity: TOOH to lay down MWD tool
WOB (kibs) RT: RPM (RT): WOB(klbs) MM: RPM (MM): PP (psi): SPM 1: SPM 2: GPM:
5 75 - - 1700 67 70 400
Bit #: Diameter (in): Make: Model: Serial #: Depth in: Footage: Hours:
1 8 3/4 Varel DT1GJIMR 14441919 2,018 2,751 -
Motor (make): | Motor (model): | Motor (bend): | Motor (rev/gal): Gamma to bit (ft): Survey to bit (ft):
Hunting - .0° 0.24 - 60'
Wt (ppg): Vis (sec/qt): Depth of Data: Mud Type: 24-hr mud losses (bbls): Cumulative mud losses (bbls):
10.2 62 4,769 Saltwater/ Brine 26.6 66.5
Hydrostatic Pressure (psi): Casing Back Pressure (psi) Gas buster status Lag (min/strokes):
2529 - on 15min | 2,094 strokes
Gas Show (units/depth): Gas Show (units/depth): Gas Show (units/depth): Gas Show (units/depth):
444 | 4,200 431u 4,100 329u | 4,270u - -
Background gas (max): Background gas (min): Background gas (avg): Connection gas (max/min):
400u 50u 250u - -
Trip gas: Down-Time Gas (units/depth): Flare: Gas Buster
- - - None On

4280 - 4300 SHALE: black- dark gray, firm-hard, sub-blocky, earthy-smooth; SANDSTONE: light gray, fine grained, firm-hard, angular, moderately
sorted, calcareous cement, moderately cemented; common cement

Sample quality: Oil stain: Porosity: Cut:
good - - -
Present Activity[ TOOH to lay down MWD tool
Summary:
Comments:

Sunburst rigged up on location 11/28/2015

Contact: Cole Jack

www.sunburst

Kyle Eno
Geology rig phone:

consulting.com

320-290-9671
231-445-0555

P.O. Box 80507, Billings, MT 59108

5am-5pm
5pm-5am

(406)259-4124; (406)252-4252 fax

geology@sunburstconsulting.com




E

6am Depth: 4,769

Estimated TVD
Estimated VS
Previous depth
24 hr. footage
Weather:

Drilling Parameters:

BHA:

Mud Data:

Gas:

Sample Description:

1 4,768

1 =12

: 4,007

1 762

- 30°/11°F; Light Snow, Winds 5-10
MPH

LOGI

MORNING REPORT

Operator: Denbury Onshore LLC.

Well Name: Cedar Hills 21-22

Field
Location:

Planned TD (MD):

Ft. to plan TD:

Objective:
Present zone:

Cedar Hills

1248' FNL & 1,654' FWL
Sec. 22, T131N, R105W
Cedar Hills / Red River

9,500
4,731

Red River D
Red River D

Date: December 2, 2015
Report #: 4

Rig: Trinidad 35
GL elevation: -
KB elevation: 2,955

Current Activity: TOOH to lay down MWD tool
WOB (kibs) RT: RPM (RT): WOB(klbs) MM: RPM (MM): PP (psi): SPM 1: SPM 2: GPM:
5 75 - - 1700 67 70 400
Bit #: Diameter (in): Make: Model: Serial #: Depth in: Footage: Hours:
1 8 3/4 Varel DT1GJIMR 14441919 2,018 2,751 -
Motor (make): | Motor (model): | Motor (bend): | Motor (rev/gal): Gamma to bit (ft): Survey to bit (ft):
Hunting - .0° 0.24 - 60'
Wt (ppg): Vis (sec/qt): Depth of Data: Mud Type: 24-hr mud losses (bbls): Cumulative mud losses (bbls):
10.2 62 4,769 Saltwater/ Brine 26.6 66.5
Hydrostatic Pressure (psi): Casing Back Pressure (psi) Gas buster status Lag (min/strokes):
2529 - on 15min | 2,094 strokes
Gas Show (units/depth): Gas Show (units/depth): Gas Show (units/depth): Gas Show (units/depth):
444 | 4,200 431u 4,100 329u | 4,270u - -
Background gas (max): Background gas (min): Background gas (avg): Connection gas (max/min):
400u 50u 250u - -
Trip gas: Down-Time Gas (units/depth): Flare: Gas Buster
- - - None On

4280 - 4300 SHALE: black- dark gray, firm-hard, sub-blocky, earthy-smooth; SANDSTONE: light gray, fine grained, firm-hard, angular, moderately
sorted, calcareous cement, moderately cemented; common cement

Sample quality: Oil stain: Porosity: Cut:
good - - -
Present Activity[ TOOH to lay down MWD tool
Summary:
Comments:

Sunburst rigged up on location 11/28/2015

Contact: Cole Jack

www.sunburst

Kyle Eno
Geology rig phone:

consulting.com

320-290-9671
231-445-0555

P.O. Box 80507, Billings, MT 59108

5am-5pm
5pm-5am

(406)259-4124; (406)252-4252 fax

geology@sunburstconsulting.com




E

6am Depth: 4,685
Estimated TVD: 4,684
Estimated VS: -11'

Previous depth
24 hr. footage
Weather:

Drilling Parameters:

BHA:

Mud Data:

Gas:

Sample Description:

LOGI

MORNING REPORT

Operator: Denbury Onshore LLC.

Well Name: Cedar Hills 21-22

Field
Location:

Cedar Hills

1248' FNL & 1,654' FWL
Sec. 22, T131N, R105W
Cedar Hills / Red River

Date: December 3, 2015
Report #: 5

Rig: Trinidad 35
GL elevation: -
KB elevation: 2,955

Planned TD (MD): 9,500
Ft. to plan TD: 4,815’
1 4,769 Objective: Red River D
1 -84 Present zone: Red River D
- 42°/26°F; Sunny, Winds 5-10 MPH
Current Activity: Washing & Reaming to Bottom
WOB (kibs) RT: RPM (RT): WOB(klbs) MM: RPM (MM): PP (psi): SPM 1: SPM 2: GPM:
5 100 - - 1600 75 75 400
Bit #: Diameter (in): Make: Model: Serial #: Depth in: Footage: Hours:
1 8 3/4 Varel DT1GJIMR 14441919 2,018 2,667 -
Motor (make): | Motor (model): | Motor (bend): | Motor (rev/gal): Gamma to bit (ft): Survey to bit (ft):
Hunting - .0° 0.24 - 60'
Wt (ppg): Vis (sec/qt): Depth of Data: Mud Type: 24-hr mud losses (bbls): Cumulative mud losses (bbls):
10.2 62 4,341' Saltwater/ Brine 26.6 66.5
Hydrostatic Pressure (psi): Casing Back Pressure (psi) Gas buster status Lag (min/strokes):
2484 - on 14min | 1,969 strokes
Gas Show (units/depth): Gas Show (units/depth): Gas Show (units/depth): Gas Show (units/depth):
470u | 4,200 265u 4,425 - - - -
Background gas (max): Background gas (min): Background gas (avg): Connection gas (max/min):
200u 100u 150u - -
Trip gas: Down-Time Gas (units/depth): Flare: Gas Buster
470u - - None On

4280 - 4300 SHALE: black- dark gray, firm-hard, sub-blocky, earthy-smooth; SANDSTONE: light gray, fine grained, firm-hard, angular, moderately
sorted, calcareous cement, moderately cemented; common cement

Sample quality: Oil stain: Porosity: Cut:
good - R N
Present Activity|Washing & Reaming to Bottom
Summary:
Comments:

Encountered tight hole at 4,160’ to bottom, TOOH to lay down MWD tool, TIH to wash & ream to bottom

Contact: Cole Jack

www.sunburst

Kyle Eno
Geology rig phone:

consulting.com

320-290-9671
231-445-0555

P.O. Box 80507, Billings, MT 59108

5am-5pm
5pm-5am

(406)259-4124; (406)252-4252 fax

geology@sunburstconsulting.com




E

6am Depth: 5,609
Estimated TVD: 5,609'
Estimated VS: -11'

Previous depth

: 4,684

24 hr. footage: 925'

Weather: 45°/26°F; Sunny, Winds 15-23 MPH

Drilling Parameters:

BHA:

Mud Data:

Gas:

Sample Description:

LOGI

MORNING REPORT

Operator: Denbury Onshore LLC.

Well Name: Cedar Hills 21-22

Field Cedar Hills
1248' FNL & 1,654' FWL
Sec. 22, T131N, R105W
Cedar Hills / Red River

Location:

Planned TD (MD):
Ft. to plan TD:

Objective:
Present zone:

9,500
3,891

Red River D
Red River D

Date: December 4, 2015
Report #: 6

Rig: Trinidad 35
GL elevation: 2,932'
KB elevation: 2,956

Current Activity: Circulating bottoms up to TOOH; Swap over to Invert
WOB (kibs) RT: RPM (RT): WOB(klbs) MM: RPM (MM): PP (psi): SPM 1: SPM 2: GPM:
5 80 - - 1750 75 75 529
Bit #: Diameter (in): Make: Model: Serial #: Depth in: Footage: Hours:
1 8 3/4 Varel DT1GJIMR 14441919 2,018 3,591 -
Motor (make): | Motor (model): | Motor (bend): | Motor (rev/gal): Gamma to bit (ft): Survey to bit (ft):
Hunting - .0° 0.24 - 60'
Wt (ppg): Vis (sec/qt): Depth of Data: Mud Type: 24-hr mud losses (bbls): Cumulative mud losses (bbls):
10.2 62 5,228 Saltwater/ Brine 19 85
Hydrostatic Pressure (psi): Casing Back Pressure (psi) Gas buster status Lag (min/strokes):
2975 - on 14min | 1,969 strokes
Gas Show (units/depth): Gas Show (units/depth): Gas Show (units/depth): Gas Show (units/depth):
120u | 5,196' 123u | 5,379' 133u | 559U - -
Background gas (max): Background gas (min): Background gas (avg): Connection gas (max/min):
120u 90u 105u - -
Trip gas: Down-Time Gas (units/depth): Flare: Gas Buster
- - - None On

4280 - 4300 SHALE: black- dark gray, firm-hard, sub-blocky, earthy-smooth; SANDSTONE: light gray, fine grained, firm-hard, angular, moderately
sorted, calcareous cement, moderately cemented; common cement

Sample quality: Oil stain: Porosity: Cut:
good - - -
Present Activity|Circulating bottoms up to TOOH; Swap over to Invert
Summary:

Comments

Made it to 5,609' MD, wiper trip back to 4,000', wash & ream the tight spots back to bottom

Contact: Cole Jack

www.sunburst

Kyle Eno
Geology rig phone:

consulting.com

320-290-9671
231-445-0555

P.O. Box 80507, Billings, MT 59108

5am-5pm
5pm-5am

(406)259-4124; (406)252-4252 fax

geology@sunburstconsulting.com




6am Depth: 4,807
Estimated TVD: 4,806
Estimated VS: -11'

Previous depth

: 5,609’

24 hr. footage: -802'
Weather: 45°/26°F; Sunny, Winds 15-23 MPH

Drilling Parameters:

BHA:

Mud Data:

Gas:

Sample Description:

E

LOGIC MORNING REPORT

Operator: Denbury Onshore LLC.
Well Name: Cedar Hills 21-22
Field Cedar Hills

Location:

Planned TD (MD):

Ft. to plan TD:

Objective:
Present zone:

1248' FNL & 1,654' FWL
Sec. 22, T131N, R105W
Cedar Hills / Red River

9,500
4,693

Red River D
Red River D

Date: December 5, 2015
Report #: 7

Rig: Trinidad 35
GL elevation: 2,932'
KB elevation: 2,956

Current Activity: Wash & Ream to Bottom
WOB (kibs) RT: RPM (RT): WOB(klbs) MM: RPM (MM): PP (psi): SPM 1: SPM 2: GPM:
5 100 - - 2100 75 75 529
Bit #: Diameter (in): Make: Model: Serial #: Depth in: Footage: Hours:
1RR#2 8 3/4 Varel DT1GJIMR 14441919 2,018 2,789 -
Motor (make): | Motor (model): | Motor (bend): | Motor (rev/gal): Gamma to bit (ft): Survey to bit (ft):
Hunting - .0° 0.24 - 60'
Wt (ppg): Vis (sec/qt): Depth of Data: Mud Type: 24-hr mud losses (bbls): Cumulative mud losses (bbls):
10.2 58 4,612 Invert 19 85
Hydrostatic Pressure (psi): Casing Back Pressure (psi) Gas buster status Lag (min/strokes):
2549 - on 14min | 1,969 strokes
Gas Show (units/depth): Gas Show (units/depth): Gas Show (units/depth): Gas Show (units/depth):
Background gas (max): Background gas (min): Background gas (avg): Connection gas (max/min):
35u 20u 25u - -
Trip gas: Down-Time Gas (units/depth): Flare: Gas Buster
156u - - None No

4280 - 4300 SHALE: black- dark gray, firm-hard, sub-blocky, earthy-smooth; SANDSTONE: light gray, fine grained, firm-hard, angular, moderately
sorted, calcareous cement, moderately cemented; common cement

Sample quality: Oil stain: Porosity: Cut:
good - - -
Present Activity[Wash & Ream to Bottom
Summary:
Comments:

Switched to invert mud from salt water, TIH and wash & ream to bottom, work tight spots

Contact: Cole Jack

www.sunburst

Kyle Eno

Geology rig phone:

consulting.com

320-290-9671
231-445-0555

P.O. Box 80507, Billings, MT 59108

5am-5pm
5pm-5am

(406)259-4124; (406)252-4252 fax

geology@sunburstconsulting.com




E

6am Depth: 4,550
Estimated TVD: 4,549'
Estimated VS: -11'

Previous depth
24 hr. footage
Weather:

Drilling Parameters:

BHA:

Mud Data:

Gas:

Sample Description:

LOGI

Operator:
Well Name:
Field
Location:

Denbury Onshore LLC.
Cedar Hills 21-22
Cedar Hills

1248' FNL & 1,654' FWL
Sec. 22, T131N, R105W
Cedar Hills / Red River

MORNING REPORT

Date: December 6, 2015
Report #: 8

Rig: Trinidad 35
GL elevation: 2,932'
KB elevation: 2,956

Planned TD (MD): 9,500'
Ft. to plan TD: 4,950
: 5,674 Objective: Red River D
1 -1,124' Present zone: Red River D
- 48°/26°F; Sunny, Winds 15-23 MPH
Current Activity: Wash & Ream to Bottom
WOB (kibs) RT: RPM (RT): WOB(klbs) MM: RPM (MM): PP (psi): SPM 1: SPM 2: GPM:
5 100 - - 2100 75 75 529
Bit #: Diameter (in): Make: Model: Serial #: Depth in: Footage: Hours:
4 8 3/4 - - - 5,674 -1,124' -
Motor (make): | Motor (model): | Motor (bend): | Motor (rev/gal): Gamma to bit (ft): Survey to bit (ft):
Hunting - .0° 0.24 - -
Wt (ppg): Vis (sec/qt): Depth of Data: Mud Type: 24-hr mud losses (bbls): Cumulative mud losses (bbls):
10.45 47 4,891 Invert 361.3 593.6
Hydrostatic Pressure (psi): Casing Back Pressure (psi) Gas buster status Lag (min/strokes):
2472 - on 13min | 2,000 strokes
Gas Show (units/depth): Gas Show (units/depth): Gas Show (units/depth): Gas Show (units/depth):
94u | 4,416' - -
Background gas (max): Background gas (min): Background gas (avg): Connection gas (max/min):
35u 20u 25u - -
Trip gas: Down-Time Gas (units/depth): Flare: Gas Buster
58u - - None No

4280 - 4300 SHALE: black- dark gray, firm-hard, sub-blocky, earthy-smooth; SANDSTONE: light gray, fine grained, firm-hard, angular, moderately
sorted, calcareous cement, moderately cemented; common cement

Sample quality: Oil stain: Porosity: Cut:
good - - -
Present Activity[Wash & Ream to Bottom
Summary:
Comments:

Reached 5,010' MD, tripped out for a tri-cone bit, TIH, wash & ream to bottom

Contact: Cole Jack

www.sunburst

Kyle Eno
Geology rig phone:

consulting.com

320-290-9671
231-445-0555

5am-5pm
5pm-5am

P.O. Box 80507, Billings, MT 59108

(406)259-4124; (406)252-4252 fax
geology@sunburstconsulting.com




E

6am Depth: 6,785
Estimated TVD: 6,784
Estimated VS: -12'

Previous depth

: 5,674

24 hr. footage: 1,111’
Weather: 50°/35°F; Sunny, Winds 15-23 MPH

Drilling Parameters:

BHA:

Mud Data:

Gas:

Sample Description:

LOGI

Operator:
Well Name:
Field
Location:

Planned TD (MD):
Ft. to plan TD:

Objective:
Present zone:

MORNING REPORT

Denbury Onshore LLC.
Cedar Hills 21-22
Cedar Hills

1248' FNL & 1,654' FWL
Sec. 22, T131N, R105W
Cedar Hills / Red River

9,500
2,715

Red River D
Red River D

Date: December 7, 2015
Report #: 9

Rig: Trinidad 35
GL elevation: 2,932'
KB elevation: 2,956

Current Activity: Wash & Ream to Bottom
WOB (kibs) RT: RPM (RT): WOB(klbs) MM: RPM (MM): PP (psi): SPM 1: SPM 2: GPM:
5 100 - - 2500 75 75 529
Bit #: Diameter (in): Make: Model: Serial #: Depth in: Footage: Hours:
4 8 3/4 - - - 5,674 1,111 -
Motor (make): | Motor (model): | Motor (bend): | Motor (rev/gal): Gamma to bit (ft): Survey to bit (ft):
Hunting - .0° 0.24 - -
Wt (ppg): Vis (sec/qt): Depth of Data: Mud Type: 24-hr mud losses (bbls): Cumulative mud losses (bbls):
10.5 47 5,835 Invert 325 626.1
Hydrostatic Pressure (psi): Casing Back Pressure (psi) Gas buster status Lag (min/strokes):
3704 - on 20min | 2,964 strokes
Gas Show (units/depth): Gas Show (units/depth): Gas Show (units/depth): Gas Show (units/depth):
65u | 6,170' - -
Background gas (max): Background gas (min): Background gas (avg): Connection gas (max/min):
55u 50u 52u - -
Trip gas: Down-Time Gas (units/depth): Flare: Gas Buster
- - - None No

6400 - 6430 SHALE: light-medium gray,fri-frm, sub-blocky, laminated in part, earthy texture, carbonaceous; LIMESTONE: gray-black,argillaceous in
part, frm, microcrystalline, anhydritic in part

Sample quality: Oil stain: Porosity: Cut:
good - - -
Present Activity[Wash & Ream to Bottom
Summary:
Comments:

Drilled through plug at 5,825' MD, maximum cement seen was ~40%

Contact: Cole Jack

www.sunburst

Kyle Eno
Geology rig phone:

consulting.com

320-290-9671
231-445-0555

5am-5pm
5pm-5am

P.O. Box 80507, Billings, MT 59108

(406)259-4124; (406)252-4252 fax

geology@sunburstconsulting.com




E

LOGIC MORNING REPORT

Operator: Denbury Onshore LLC. Date: December 8, 2015
Well Name: Cedar Hills 21-22 Report #: 10
Field Cedar Hills
Location: 1248' FNL & 1,654' FWL Rig: Trinidad 35
Sec. 22, T131N, R105W GL elevation: 2,932'
Cedar Hills / Red River KB elevation: 2,956'
6am Depth: 7,492 Planned TD (MD): 9,500
Estimated TVD: 7,491 Ft. to plan TD: 2,008’
Estimated VS: -12'
Previous depth: 5,674 Objective: Red River D
24 hr. footage: 1,818’ Present zone: Red River D
Weather: 53°/32°F; Sunny, Winds 15-23 MPH
Current Activity: Wash & Ream to Bottom
Drilling Parameters:| WOB (klbs) RT: RPM (RT): WOB(klbs) MM: RPM (MM): PP (psi): SPM 1: SPM 2: GPM:
5 100 - - 2500 75 75 529
BHA: Bit #: Diameter (in): Make: Model: Serial #: Depth in: Footage: Hours:
4 8 3/4 - - - 5,674 1,818 -
Motor (make): | Motor (model): | Motor (bend): | Motor (rev/gal): Gamma to bit (ft): Survey to bit (ft):
Hunting - .0° 0.24 - -
Mud Data: Wt (ppg): Vis (sec/qt): Depth of Data: Mud Type: 24-hr mud losses (bbls): Cumulative mud losses (bbls):
9.95 47 7,491 Invert 150 776
Hydrostatic Pressure (psi): Casing Back Pressure (psi) Gas buster status Lag (min/strokes):
3876 - on 20min | 2,964 strokes
Gas: Gas Show (units/depth): Gas Show (units/depth): Gas Show (units/depth): Gas Show (units/depth):
87u | 7,098' 122u | 7,290' 122u | 7,344u - -
Background gas (max): Background gas (min): Background gas (avg): Connection gas (max/min):
90u 70u 80u - -
Trip gas: Down-Time Gas (units/depth): Flare: Gas Buster
150u - - None No
Sample Description:
Sample quality: Oil stain: Porosity: Cut:
good - - -
Present Activity[Wash & Ream to Bottom
Summary:
Comments:

Drilled through plug at ~7,300', max cement 30%

Contact: Cole Jack
Kyle Eno

Geology rig phone:

www.sunburstconsulting.com

320-290-9671
231-445-0555

5am-5pm
5pm-5am

P.O. Box 80507, Billings, MT 59108

(406)259-4124; (406)252-4252 fax
geology@sunburstconsulting.com




E

LOGIC MORNING REPORT

Operator: Denbury Onshore LLC.
Well Name: Cedar Hills 21-22
Field Cedar Hills

Date:
Report #: 11

December 9, 2015

Location: 1248' FNL & 1,654' FWL Rig: Trinidad 35
Sec. 22, T131N, R105W GL elevation: 2,932'
Cedar Hills / Red River KB elevation: 2,956'
6am Depth: 8,045 Planned TD (MD): 9,500
Estimated TVD: 8,044’ Ft. to plan TD: 1,455’
Estimated VS: -15'
Previous depth: 7,492 Objective: Red River D
24 hr. footage: 553' Present zone: Red River D
Weather: 61°/35°F; Sunny, Winds 13-23 MPH
Current Activity: Wash & Ream to Bottom
Drilling Parameters:| WOB (klbs) RT: RPM (RT): WOB(klbs) MM: RPM (MM): PP (psi): SPM 1: SPM 2: GPM:
5 100 - - 2500 66 66 465
BHA: Bit #: Diameter (in): Make: Model: Serial #: Depth in: Footage: Hours:
4 8 3/4 - - - 5,674 2,371 -
Motor (make): | Motor (model): | Motor (bend): | Motor (rev/gal): Gamma to bit (ft): Survey to bit (ft):
Hunting - .0° 0.24 - -
Mud Data: Wt (ppg): Vis (sec/qt): Depth of Data: Mud Type: 24-hr mud losses (bbls): Cumulative mud losses (bbls):
10.35 49 7,066 Invert 5 781
Hydrostatic Pressure (psi): Casing Back Pressure (psi) Gas buster status Lag (min/strokes):
4329 - on 19min | 2,523 strokes
Gas: Gas Show (units/depth): Gas Show (units/depth): Gas Show (units/depth): Gas Show (units/depth):
66U | 7,668' 65u | 7,855' - - - -
Background gas (max): Background gas (min): Background gas (avg): Connection gas (max/min):
60u 50u 55u - -
Trip gas: Down-Time Gas (units/depth): Flare: Gas Buster
- - - None No
Sample Description:
Sample quality: Oil stain: Porosity: Cut:
good - - -
Present Activity[Wash & Ream to Bottom
Summary:
Comments:

Contact: Cole Jack
Kyle Eno
Geology rig phone:

www.sunburstconsulting.com

320-290-9671
231-445-0555

5am-5pm
5pm-5am

P.O. Box 80507, Billings, MT 59108

(406)259-4124; (406)252-4252 fax
geology@sunburstconsulting.com




SUNDRY NOTICES AND REPORTS ON WELLS - FORM 4

INDUSTRIAL COMMISSION OF NORTH DAKOTA

OIL AND GAS DIVISION

600 EAST BOULEVARD DEPT 405
BISMARCK, ND 58505-0840

SFN 5749 (09-2006)

PLEASE READ INSTRUCTIONS BEFORE FILLING OUT FORM.
PLEASE SUBMIT THE ORIGINAL AND ONE COPY.

Notice of Intent Approximate Start Date Drilling Prognosis
D Redrilling or Repair
(] Report of Work Done Date Work Completed (] Casing or Liner
[] PlugWell
|:| Notice of Intent to Begin a Workover Project that may Qualify [] Supplemental History
for a Tax Exemption Pursuant to NDCC Section 57-51.1-03. T iiv Aband
Approximate Start Date emporarly Abandon
Other
Well Name and Number
Cedar Hills 21-22
Footages Qtr-Qtr Section ownship Range
1248 F N L 1654 F W L NENW 22 131 N 105 W
Field Pool County
Cedar Hills South Red River B Bowman
Name of Contractor(s)
Address Cty
DETAILS OF WORK

Well File No.
11409

Spill Report
Shooting

Acidizing

Fracture Treatment

Change Production Method

Oooogod

Reclamation

Filter Media Container Waiver

24-HOUR PRODUCTION RATE

Before After
Oil Bbls Oil Bbls
Water Bbls Water Bbls
Gas MCF Gas MCF
State Zip Code

Denbury Onshore, LLC requests a waiver from providing a container on this location to receive used filter media.
Denbury does not plan to utilize any disposable filter media at this well site to drill, complete, or produce this well

Company

Denbury Onshore, LLC
Address

5320 Leaacyv Drive

City

Plano Y]

sy g

Email Address
tommy.vates@denbury.com

X

Printed Name

Date

October 21, 2015

State

Tommy J. Yates

Telephone Number

972-673-2677

Zip Code
75024

FOR STATE USE ONLY
|:] Received @ Approved

11/3/2015

By

Todd L. Holweger

Title

DMR Permit Manager


lisapeterson
Typewritten Text
11409


November 5, 2015
Tommy J. Yates
Regulatory Compliance Manager
DENBURY ONSHORE, LLC
5320 Legacy Dr
Plano, TX 75024

RE: VERTICAL WELL
CEDAR HILLS 21-22
NENW Section 22-131N-105W
Bowman County, North Dakota
Well File # 11409

Dear Tommy :

Pursuant to Commission Order No. 8814 & 9276, approval to drill the above captioned well is hereby
given.

PERMIT STIPULATIONS:

e Effective June 1, 2014, a covered leak-proof container (with placard) for filter sock disposal must be
maintained on the well site beginning when the well is spud, and must remain on-site during clean-out,
completion, and flow-back whenever filtration operations are conducted.

e A dike surrounding the entire location may be required at the discretion of the NDIC field inspector.

e Denbury must record any plugs encountered when re-entering the well and submit the information on a
Form 4 (Sundry Notice).

e Denbury must obtain NDIC Field inspector approval 24hrs prior to any plugging operations.

e DENBURY ONSHORE must contact NDIC Field Inspector Matthew Tibor at (701) 590-2140 prior to

location construction.

Drilling pit

NDAC 43-02-03-19.4 states that “a pit may be utilized to bury drill cuttings and solids generated during
well drilling and completion operations, providing the pit can be constructed, used and reclaimed in a manner that
will prevent pollution of the land surface and freshwaters. Reserve and circulation of mud system through earthen
pits are prohibited. All pits shall be inspected by an authorized representative of the director prior to lining and
use. Drill cuttings and solids must be stabilized in a manner approved by the director prior to placement in a
cuttings pit.”

Permit Fee & Notification

Payment was received in the amount of $100 via credit card. It is requested that notification be given
immediately upon the spudding of the well. This information should be relayed to the Oil & Gas Division,
Bismarck, via telephone (701) 328-8020. The following information must be included: Well name, legal location,
permit number, drilling contractor and rig number, company representative, date and time of spudding. Office
hours are 8:00 a.m. to 12:00 p.m. and 1:00 p.m. to 5:00 p.m. Central Time. Please leave a message if after hours or
on the weekend.

600 E Boulevard Ave - Dept 405, Bismarck, North Dakota 58505-0840 Phone (701)328-8020 Fax (701)328-8022



Tommy J. Yates
November 5, 2015
Page 2

Confidential status

Your request for confidential status of all information furnished to the Director, or his representatives, is
hereby granted. Such information, except production runs, shall remain confidential for six months and expires
on May 5, 2016.

Confidential status notwithstanding, the Director and his representatives shall have access to all well
records wherever located. Your company personnel, or any person performing work for your company shall
permit the Director and his representatives to come upon any lease, property, well, or drilling rig operated or
controlled by them, complying with all safety rules, and to inspect the records and operation of such wells and to
have access at all times to any and all records of wells. The Commission's field personnel periodically inspect
producing and drilling wells. Any information regarding such wells shall be made available to them at any time
upon request. The information so obtained by the field personnel shall be maintained in strict confidence and
shall be available only to the Commission and its staff.

Conductors, Rat holes, and Mouse holes

To protect near surface groundwater any conductor, rat, or mouse hole drilled must be constructed with a
string of casing and cemented to ground level. Any such string must be secured at the surface when not in use.
In addition, all rat and mouse holes must be plugged with cement and cut off at least 4 below final grade within a
reasonable timeframe after the rig completes drilling operations on the pad.

Surface casing cement

Tail cement utilized on surface casing must have a minimum compressive strength of 500 psi within 12
hours, and tail cement utilized on production casing must have a minimum compressive strength of 500 psi
before drilling the plug or initiating tests.

Logs

NDAC Section 43-02-03-31 requires the running of (1) a suite of open hole logs from which formation
tops and porosity zones can be determined, (2) a Gamma Ray Log run from total depth to ground level elevation
of the well bore, and (3) a log from which the presence and quality of cement can be determined (Standard CBL
or ultrasonic cement evaluation log) in every well in which production or intermediate casing has been set, this log
must be run prior to completing the well. All logs run must be submitted free of charge, as one digital TIFF
(tagged image file format) copy and one digital LAS (log ASCII) formatted copy. Digital logs may be submitted
on a standard CD, DVD, or attached to an email sent to digitallogs@nd.gov Thank you for your cooperation.

Sincerely,

Todd L. Holweger
Mineral Resources Permit Manager



SFN 4615 (03-2006)

PLEASE READ INSTRUCTIONS BEFORE FILLING OUT FORM.
PLEASE SUBMIT THE ORIGINAL AND ONE COPY.

APPLICATION FOR PERMIT TO DRILL - FORM 1

INDUSTRIAL COMMISSION OF NORTH DAKOTA
OIL AND GAS DIVISION

600 EAST BOULEVARD DEPT 405

BISMARCK, ND 58505-084C

Type of Work
New Location

Type of Well
Oil & Gas

Approximate Date Work Will Start
11/ 10 / 2015

Confidential Status
Yes

Operator Telephone Number
DENBURY ONSHORE, LLC (972) 673-2000
Address City State Zip Code
5320 Legacy Dr Plano X 75024
Name of Surface Owner or Tenant
Leo & Debra McDonnell
Address City State Zip Code
13 Bull Drive {PO Box 1112} Columbus MT 59019
Notice has been provided to the owner of an This well is not | within five hundr
WELL INFORMATION permanently occSpied dwelling within 1,320 f}:eet. feetsofim choutp?ecc?tc;exelli:]g. © fundred
Well Name Well Number
CEDAR HILLS 21-22
At Surface Qtr-Qtr Section Township Range County
1248 F N L 1654 F W L NENW 22 131 N 105 W | Bowman
If Directional, Top of Pay Qtr-Qtr Section Township Range County
F L F L N W
Proposed Bottom Hole Location Qtr-Qtr Section Township Range County
F L F L N W
Latitude of Well Head Longitude of Well Head NAD Reference Description of (Subject to NDIC Approval)
46° 09' 3196"| -103° 47" 55.96" | NAD83 SPACING UNIT: Cedar Hills South-RR"B" Unit

Ground Elevation

Acres in Spacing/Drilling Unit

Spacing/Drilling Unit Setback Requirement

Industrial Commission Order

2930 Feet Above S.L. 55040 660 Feet 8814/9276
Objective Horizons Pierre Shale Top
Red River - B | | | | 355
Existing Size Weight Depth Cement Volume [NOTE: Surface hole must be drilled with fresh water
Surface Casing 8 - 5/8 "| 241b/rt.| 2018 Feet 860 Sacks [and surface casing must be cemented back to surface.
Proposed Size Weight(s) Longstring Total Depth Cement Volume |Cement Top |Top Dakota Sand
Longstring Casing - " Lb./Ft. Feet MD Feet TVD Sacks Feet 4016 Feet
Base Last Charles Salt (If Applicable) |Estimated Total Depth (feet) Drilling Mud Type (Vertical Hole - Below Surface Casing)

7382 Feet 9500 Feet MD 9500 Feet TvD |INVERT

Proposed Logs
Open Hole: NA  Cased Hole: NA

Comments

Will re-enter PA'd Cedar Hills 1-22 {W11409} welll bore. Will drill out existing cement plugs to
9500' & re-plug well per NDIC requirements. Re-plug objective is to isolate entire Red River A, B,
C, & D intervals in order to prevent conformance issues.

| hereby swear or affirm that the information provided is true, complete and correct as determined from all available records.

Date

10 / 27 | 2015

ePermit

Printed Name

Tommy J. Yates

Title

Regulatory Compliance Manager

FOR STATE USE ONLY

FOR STATE USE ONLY

Permit and File Number APl Number Date Approved

11409 33 - 011 - 00429 11/ 5 | 2015
Field By

CEDAR HILLS Todd L. Holweger

Pool Permit Type Title

SOUTH RED RIVER B DEVELOPMENT Mineral Resources Permit Manager

REQUIRED ATTACHMENTS: Certified surveyors plat, estimated geological tops, proposed mud/cementing plans, $100 fee.




WELL LOCATION PLAT

DENBURY ONSHORE, LLC
5320 LEGACY DRIVE PLANO, TX 75024

CEDARHILLS 21-22
1248 feet from the north line and 1654 feet from the west line (surface location Section 22)
Section 22, T131N, R1056W - 5th Principal Meridian
Bowman County, North Dakota
Surface Owner at well site - Leo & Debra Mcdonnell
SURFACE HOLE:

Latitude 46°09'31.96" (46.158879°) North - Longitude 103°47'55.96" (103.798977°) West - [NAD-83]
Latitude 46°09'31.95" (46.158874°) North - Longitude 103°47'54.23" (103.798397°) West - [NAD-27]
North Dakota State Plane NAD-83 Northing : 197,055.279 - Easting : 1,132,756.470
North Dakota State Plane NAD-27 Northing : 197,047.885 - Easting : 1,164,352.686
[derived from N.G.S. O.P.U.S. Solution REF FRAME: NAD_83 (CORS96)(EPOCH:2002.000)]

% FOUND ORIGINAL ‘ FOUND ORIGINAL %

STONE W/ REBAR STONE W/ REBAR
& CAP RLS 2678 & CAP RLS 3366

S 89'54'53” E 5269.60°

1248’

|

WELL SITE
1248" FNL
1654" FWL
ELEV.=2930’MSL

N 011’33” W 2636.76'

_ FOUND
ORIGINAL
STONE

i

N 003'48" E 5277.51

N 001'33" E 2640.34'

FOUND
REBAR &
CAP RLS

FOUND

z

Scale 17=1000"

NOTE:

3366 ‘ ‘
* N 8955'10" W 5283.12'

Drawing is shown based on a local coordinate system.

Distances are ground distances, international feet.
NOTE: All land corners are assumed unless otherwise noted.
Location shown hereon is a preliminary staked location and

REBAR ¥

I, James D. Glasser, Registered Land Surveyor, N.D. No. 5771, do hereby certify
that the well plat shown hereon was made by me, or under my direction, and is

true and correct to the the best of my knowledge and belief.

is not an as—built.

“‘|I|l|.""

W 4,
JAMES D. GLASSER  10/12/15 S0, 200 ',
Surveyed by N.D.R.L.S. #5771 Date §\0§...,. "o,. %(\%‘
- O ..c °, "
Vertical Control Datum Used HIGHLANDS 5 % S JAMESEDWZ\
Sea-Level Datum of NAVD 88 ENGINEERING & = GL : E
Based on elevation derived from OPUS SURVEYING, PLLC =//% s ) 1 : =
Solution on GPS Base Station (Base) in the 319 24th Street East °, - 577 s 5
%, o° N

SWY/NWY, of Section 23, T131N, R105W,
5th P.M. located S29°31'31"E a distance of
2006.26' from the northwest corner of said

Section 23, being at 3057.27' Elevation MSL.

Dickinson, ND 58601
701.483.2444 office
701.483.2610 fax
www.highlandseng.com

C/ o : N
% *%000seesss” x> & BN HIGHLANDS
10/19 15""01QTH DA\@«\\\“ WO = e R RS
DATE Mgt [ PROJECT NO. 157827




April 9, 2014

RE: Filter Socks and Other Filter Media
Leakproof Container Required
Oil and Gas Wells

Dear Operator,

North Dakota Administrative Code Section 43-02-03-19.2 states in part that all waste material associated with
exploration or production of oil and gas must be properly disposed of in an authorized facility in accord with all
applicable local, state, and federal laws and regulations.

Filtration systems are commonly used during oil and gas operations in North Dakota. The Commission is very
concerned about the proper disposal of used filters (including filter socks) used by the oil and gas industry.

Effective June 1, 2014, a container must be maintained on each well drilled in North Dakota beginning when the
well is spud and must remain on-site during clean-out, completion, and flow-back whenever filtration operations
are conducted. The on-site container must be used to store filters until they can be properly disposed of in an
authorized facility. Such containers must be:

e leakproof to prevent any fluids from escaping the container
e covered to prevent precipitation from entering the container
e placard to indicate only filters are to be placed in the container

If the operator will not utilize a filtration system, a waiver to the container requirement will be considered, but
only upon the operator submitting a Sundry Notice (Form 4) justifying their request.

As previously stated in our March 13, 2014 letter, North Dakota Administrative Code Section 33-20-02.1-01
states in part that every person who transports solid waste (which includes oil and gas exploration and production
wastes) is required to have a valid permit issued by the North Dakota Department of Health, Division of Waste
Management. Please contact the Division of Waste Management at (701) 328-5166 with any questions on the
solid waste program. Note oil and gas exploration and production wastes include produced water, drilling mud,
invert mud, tank bottom sediment, pipe scale, filters, and fly ash.

Thank you for your cooperation.

Sincerely,

Bruce E. Hicko

Assistant Director

600 E Boulevard Ave - Dept 405, Bismarck, North Dakota 58505-0840 Phone (701)328-8020 Fax (701)328-8022



Re-entry Geologic Prognosis

Cedar Hills 21-22

Origination date: 20 Oct 2015
Revised: 10/27/15 Tyates

Originator: Allen Kimble
Geologist: Allen Kimble

email: allen.kimble@denbury.com
Office: 972-673-2722

FIELD: Cedar Hills

COUNTY: Bowman

STATE: North Dakota

ELEVATIONS: GL 2930'

PAD: 2931'

FLOOR HEIGHT

:24.5'

KB: (GRD + DF) : 2955'

SURFACE LOC: NAD 27, lat 46.158874, Long -103.798397, 1248’ FNL & 1654' FWL, NENW Sec. 22-T131N-R105W

PRIMARY OBJECTIVES: Re-enter, drill out old plugs and cement off all of the Red River Formation. Re-PA well.

PROPOSED / PERMIT TD:

KNOWN DRILLING HAZARDS: Salt water disposal in Cretaceous Sands, Salts, nitrogen and salt water disposal in the Permian Section, Lost Circulation in the

Mission Canyon.

RECOMMENDED LOGGING PROGRAM: VERTICAL: n/a

RECOMMENDED LOGGING PROGRAM: HORIZONTAL: n/a

RECOMMENDED CORING AND TESTING PROGRAM: n/a

MUDLOGGER: The Sunburst consulting wellsite geologists ... as required to moniter gas.

GEOLOGIC TOPS PROGNOSIS

SUBJECT WELL: Cedar Hills 21-22

KB:[2955
Formation NDIC

FORMATION TVD SUBSEA | |ihiichts Names
Pierre 355 2600 K-P
Niobrara 3027 -14 K-Nb
Greenhorn 3478 -523 K-Gh
Mowry 4016 -1061 K-M
Newcastle 4203 -1248 K-N
Muddy Sand 4230 -1275 SWD K-Ms
Skull Creek Shale 4310 -1355
Inyan Kara FlowHazard 4458 -1503 SWD
Swift 4833 -1878
Rierdon 5289 -2334
Piper Lime 5385 -2430
Spearfish 5612 -2657
Pine salt 5770 -2815 Salt Pm
Base of Pine Salt 6077 -3122 Salt Pm
Minnekahta 6231 -3276 Nitrogen Pm-Mk
Opeche 6280 -3325 Nitrogen Pm-Op
Minnelusa Flow Hazard 6341 -3386 SWD, Nitrogen [Pm-Eba
Amsden 6518 -3563 SWD, Nitrogen [Pn-A
Kibbey 6942 -3987
Madison 7056 -4101
Ratcliffe 7282 -4327
Base of Last Salt 7382 -4427
Mission Canyon 7438 -4483 Lost Cir
Lodgepole 7874 -4919
Miss Fossil Bank 8233 -5278 WSW
Devonian 8387 -5432
Silurian Interlake 8658 -5703
Ordovician Gunton 9034 -6079
Stoughton 9082 -6127
Red River 9152 -6197
Red River "A" 9165 -6210
Top of Unitized Formation 9179 -6224
Red River "B" Porosity 9199 -6244
Red River "C" Porosity 9271 -6316
Red River "D" Porosity 9331 -6376
Drilled TD 9500 -6545

This will be a re-entry of Total's Cedar Hills No. 1-22, APl No 3301100429, NDIC No. 11409

Existing Cement Plugs at: 1968-2018, 4120-4200, 6270-6350, 7290-7370, 8327-8407, 9060-9140




Denbury6

RE: Denbury Request to Re-Enter, Re-Drill, and Re-Plug the Cedar Hils 21-22 (FKA Total Petroleum Cedar Hils 1-22)

To assure present day water flood conformance and efficient injection of future CO2, Denbury
would like to set an open-hole cement plug across the entire Red River formation as drilled by
Total in their Cedar Hills 1-22 (33-011-00429). Hopefully, this will eliminate potential cross
flow from the Red River “B” into other zones of permeability not dedicated to the Cedar Hills
South Unit.

Of particular concern is the Total drill stem test of the Red River “D” (9321-9388) which
recovered 8715’ of salt water and recorded high flowing pressures (FF 3818-4067). If this
interval is capable of giving up this much water at these high flowing pressures, then it is
conceivable that the interval could thief water, oil or CO2 from the Red River “B” just as easily.
From the open-hole logs, we also see an additional 55’ (gross) of Red River ‘A’ and “C” that
could contribute to out of zone cross flow. Please note the Total Petroleum open-hole log in
figure 1.

In summary, the Total Cedar Hill 1-22 surface location is approximately 110’ southeast of the
proposed Denbury CHSU 43A-21NH 15. (see figure 2. map) There are potential long term
conformance — cross flow issues in addition to a collision risk between the proposed lateral
and the old Total Petroleum vertical Red River test. Denbury would like to address these
issues before they become a problem. From our experience, we have found that it is much
easier to re-plug an abandoned well before secondary-tertiary operations re-pressure the
reservoir.

Allen J. Kimble

Senior Geologist
Denbury Resources

4 November 2015

Denbury Resources Inc. 5320 Legacy Drive * Plano, Texas 75024 « Tel: 972.673.2000 * denbury.com

Subsidiaries Denbury Onshore, LLC * Denbury Green Pipeline-Texas, LLC « Denbury Gulf Coast Pipelines, LLG * Greencore Pipefine Company LLC



Figure 1: Open-hole log with DSTs, Cores, Formation Tops, Cement plug, Unitized Interval, and Oil shows
annotated.



Figure 2: Map Cedar Hills South Unit, Bowman Co., N.D. Note location of the Total 21-22 relative to the proposed
43A -21NH 15 (future Red River “B” injection well).



Tommy Yates

From: Tommy Yates

Sent: Wednesday, October 21, 2015 9:37 AM

To: Dressler, Ty R. (tdressler@nd.gov); kkading@nd.gov

Cc: Todd Holweger (tholweger@nd.gov)

Subject: Denbury's Proposed Cedar Hills 21-22 Well, NE-NW Sec. 22-T131N-R105W, Bowman
County, ND

Attachments: CEDAR HILLS 21-22 WELL PACKAGE 10-20-15.pdf

Ty & Kevin,

Pending NDIC permit approval, Denbury is planning to re-enter and re-drill a previously plugged and abandoned well
bore in the NE-NW of section 22, TL131N-R105W, in Bowman County. The re-drilled well will be known as the Denbury
Cedar Hills 21-22. Per the inactive PLOTS map on the ND Game and Fish website, it appears that this Land is currently
subscribed to PLOTS.

A copy of the Land survey package is included for reference. The initial proposed surface disturbance will be 3.7
acres. Once the drilling rig is removed and the well is completed, the site will be partially reclaimed to 1.91 acres of
surface disturbance.

Please let me know if you require additional information regarding this project proposal.

Thanks!

Tommy Yates

Regulatory Compliance Manager - Northern Region

Denbury Onshore, LLC

Denbury Resources, Inc.

Direct: 972.673.2677

Mobile: 214.724.0076

Fax: 972.673.2299

tommy.yates@denbury.com




Re-Entry Plan
Cedar Hills 21-22

Procedure:

Notify the NDIC field inspector Matt Tibor at 701-590-2140 prior to
beginning drilling or plugging operations.

Denbury plans to re-enter the existing plugged and abandoned Cedar
Hills 1-22 well bore (circa 1985), drill out the cement plugs to the original
9500’ TD, and re-plug to abandon the well.

Drilling fluid will consist of 9.5 — 10 ppg oil-water inverted emulsion
(75/25 to 80/20) mud system with 45-60 viscosity units and less than 20
fluid loss units. Solids will be limited to less than 5%.

A closed loop pitless drilling system will be employed. All drill cuttings
will be hauled to a properly licensed disposal facility (Oaks Landfill
located in the NW sec.35-T18N-R52E, Dawson County, MT).

All cement plugs will consist of a class G base slurry containing
additives appropriate for permanently plugging the well bore for
abandonment. Cement volumes were calculated using an 8.0” hole size
with no washout and a cement yield of 1.0 cuft/sk.

Weighted mud or spacer will be placed between the cement plugs and a
balanced mud method will be utilized to place each plug. See the
proposed well bore diagram for plugging details.

During the re-plugging operations, plans are to plug the entire Red River
A, B, C, and D intervals to prevent conformance issues during ongoing
secondary EOR water flood development, that's now underway. The
isolation will also prevent future conformance issues if tertiary EOR
using CO2 is utilized.

All work will be conducted using the drilling rig, Trinidad 35.

Hydraulic Fracturing Statement:

No hydraulic fracture stimulation treatments are planned for the subject
well.

Gas Capture Plan Statement:

No flaring of produced gas is planned to occur on the well site.



Denbury Onshore, LLC Cedar Hills 21-22

Re-entry, Re-drill, & Re-plug to Abandon of Cedar Hills 1-22 (W11409)
Proposed Wellbore Schematic
Formation KB Depth
Plug 5!7 50 sx G cement Revised 11-5-15 Tyates
0'-150

Pierre 355'

2018' Existing 8-5/8" Surf Csg ! 19:;??::93' 50 sx G cement
Niobrara 3027 ' :
Greenhorn 3478 | |
Mowry 4016' . Plug#s |
Newcastle 4203' | 4050' - 4200' | 50 sx G cement
Muddy Sand 4230 . .
Skull Creek Shale 4310’ | |
Inyan Kara FlowHazard 4458 : .
Swift 4833' | |
Rierdon 5289' : '
Piper Lime 5385' | |
Spearfish 5612' . .
Pine salt 5770 | |
Base of Pine Salt 6077 . .
Minnekahta 6231 ! Plug #4 ! 50 sx G cement
Opeche 6280’ i 6200' - 6350' i OBM
Minnelusa Flow Hazard 6341 . . 9.5 -10.0 ppg
Amsden 6518’ i i
Kibbey 6942' . .
Madison 7056' I I
Ratcliffe 7282 ' Plug #3 ' 50sx G cement
Base of Last Salt 7382' | 7220° - 7370' |
Mission Canyon 7438 ' '
Lodgepole 7874 I I
Fossil Bank 8233 ' '
Devonian 8387' Plug #2
Silurian Interlake 8658' I 8257" - 8407" I 50 sx G cement
Ordovician Gunton 9034’ | |
Stoughton 9082 i :
Red River 9152 | |
Red River "A" 9165 i 1 140 sx G cement + 35% Silica if BHST is > 220°F
Top of Unitized Formation 9179 ! Plug #1 !
Red River "B" Porosity 9199 i 9052'-9500° « Assuming 8.0"
Red River "C" Porosity 9271 ! ! Hole Size from
Red River "D" Porosity 9331' 1 ' 2018'-9500'
Drilled TD 9500' I '



TRINIDAD RIG 35
BOP CONFIGURATION




TRINIDAD RIG 35
CHOKE MANIFOLD ALIGNMENT

8001294

Valve - Open
Super Choke # 2 - closed 3-1/16" 10,000 psi to gas buster
18 turns to close

Valve - Open
3-1/16" 10,000 psi

18 urns o close

TCV-0437

. alve - Qpen
3-1/16" 10,000 psi
18 turns to close

1285

1271 005025 3
toog:a’gges Valve - Closed vawe - Clased

Choke Line '"B'c';;'" 1/16" 10, 3-1/16" 10,000 psi 3-1/16" 10,000 psi
11 zurns

18 turns to coen 18 turns to open
to ciose

vialve Open
3-1/16" 10,000 psi

Woarns te flose

1281

Jaive - Open
3-1/16" 10,000 psi

I8 turns to Cinse

79

8001282

Vaive - Open
Super Choke a1 - dosed 3-1/16" 10,000 psi to gas buster
LR turns Lo ciose

gut line


tommy.yates
Typewritten Text
Choke Line


Denbury6

October 21, 2015

North Dakota Industrial Commission
Department of Mineral Resources
Oil and Gas Division

1016 East Calgary Ave.

Bismarck, ND 58503-5512

Re Legal Street Address Request
Cedar Hills 21-22

Dear Mr. Holweger:

Pursuant to NDAC 43-02-03-16, this letter is to serve as confirmation that Denbury Onshore,
LLC has requested a legal street address for our Cedar Hills 21-22 observation well to be drilled
from a single well pad site. The well pad will be located in (NENW) of Section 22-T131N-
R105W, Bowman County, ND.

The request was sent via email to the Bowman County Emergency Services Coordinator, Karla
Germann, on 10/21/2015. Ms. Germann confirmed receipt of our request on 10/21/2015.

Sincerely

Tommy J. Yates
Regulatory Compliance Manager
(972) 673-2677

Denbury Resources Inc. 5320 Legacy Drive * Plano, Texas 75024 » Tel: 972.673.2000 « denbury.com

Subsidiaries Denbury Onshore, LLC * Denbury Green Pipeline-Texas, LLC * Denbury Gulf Coast Pipelines, LLC * Greencore Pipeline Company LLC



Tommy Yates

From: Karla Germann <kgermann@bowmancountynd.gov>

Sent: Thursday, October 22, 2015 10:43 AM

To: Tommy Yates

Subject: RE: Legal Street Address Request - Observation Well in Bowman County (Denbury

Cedar Hill 21-22)

We have received your request. We do not address well sites in Bowman and Slope counties. Thanks. Karla

Karla Germann
Emergency Services - Bowman/Slope Counties

From: Tommy Yates [mailto:Tommy.Yates@denbury.com]

Sent: Wednesday, October 21, 2015 8:46 AM

To: Karla Germann

Subject: Legal Street Address Request - Observation Well in Bowman County (Denbury Cedar Hill 21-22)

Hi Karla,

Per NDIC rules, Denbury is requesting that a legal street address be provided for the following proposed oil well surface
location in Bowman County.

Proposed Well Site:
Cedar Hills 21-22 (NENW Sec. 22-T131N-R105W).

The legal plat for the proposed oil well location is attached, along with maps showing access from the nearest county
roads.

Would you please acknowledge that you have received this email and my request for this legal street address?
My understanding is that you will not actually be giving out addresses until the 911 Emergency Services committee has
time to meet and discuss it more depth.

Thank you for your time.
Tommy

Tommy Yates

Regulatory Compliance Manager - Northern Region
Denbury Onshore, LLC

Denbury Resources, Inc.

Direct: 972.673.2677

Mobile: 214.724.0076

Fax: 972.673.2299

tommy.yates@denbury.com




HORIZONTAL SECTION PLAT

DENBURY ONSHORE, LLC
5320 LEGACY DRIVE PLANO, TX 75024

CEDARHILLS 21-22
1248 feet from the north line and 1654 feet from the west line (surface location Section 22)
Section 22, T131N, R105W - 5th Principal Meridian
Bowman County, North Dakota
Surface Owner at well site - Leo & Debra Mcdonnell
SURFACE HOLE:

Latitude 46°09°31.96" (46.158879°) North - Longitude 103°47'55.96" (103.798977°) West - [NAD-83]
Latitude 46°09'31.95" (46.158874°) North - Longitude 103°47'54.23" (103.798397°) West - [NAD-27]
North Dakota State Plane NAD-83 Northing : 197,055.279 - Easting : 1,132,756.470
North Dakota State Plane NAD-27 Northing : 197,047.885 - Easting : 1,164,352.686
[derived from N.G.S. O.P.U.S. Solution REF FRAME: NAD_83 (CORS96)(EPOCH:2002.000)]
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Al corners shown on this plat were found in the
field during Denbury Onshore, LLC Cedar Hills 21-22

oil well survey on September 30, 2015. Distances true and correct to the the best of my knowledge and belief.

I, James D. Glasser, Registered Land Surveyor, N.D. No. 5771,
that the well plat shown hereon was made by me, or under my direction, and is
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DENBURY ONSHORE, LLC
CEDARHILLS 21-22

1248' FNL & 1654' FWL
NW 1/4 Section 22, T131N, R105W - 5th Principal Meridian
Bowman County, North Dakota

EXISTING SITE ELEVATION
PROPOSED PAD ELEVATION

EXCAVATION (INCLUDES 6" TOPSOIL STRIPPING)

PLUS PIT

EMBANKMENT
PLUS SHRINKAGE (30%)

STOCKPILE PIT
STOCKPILE TOP SOIL (6")

ROAD EMBANKMENT
OR STOCKPILE FROM PAD

DISTURBED AREA FROM PAD
AND STOCKPILE

DISTURBED AREA AFTER
RECLAMATION

2,929.8' MSL
2,930.5' MSL

13,062
0

CY
CY

13,062

7,828
2,348

CY

CY
CY

10,176

0
2,422

464

3.70

1.91

CY
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CY

ACRES

ACRES

NOTE: REQUIRED EMBANKMENT IS

CALCULATED AFTER 6” TOPSOIL IS
STRIPPED FROM THE LOCATION.

NOTE: ALL CUT END SLOPES ARE
2:1 AND FILL END SLOPES ARE 2:1
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DENBURY ONSHORE, LLC
CEDARHILLS 21-22

1248' FNL & 1654' FWL
NW 1/4 Section 22, T131N, R105W - 5th Principal Meridian
Bowman County, North Dakota
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DENBURY ONSHORE, LLC
CEDARHILLS 21-22

1248' FNL & 1654' FWL
NW 1/4 Section 22, T131N, R105W - 5th Principal Meridian
Bowman County, North Dakota
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1248' FNL & 1654' FWL
NW 1/4 Section 22, T131N, R105W - 5th Principal Meridian
Bowman County, North Dakota
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DENBURY ONSHORE, LLC
CEDARHILLS 21-22

1248' FNL & 1654' FWL
NW 1/4 Section 22, T131N, R105W - 5th Principal Meridian
Bowman County, North Dakota
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NW 1/4 Section 22, T131N, R105W - 5th Principal Meridian
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DENBURY ONSHORE, LLC
CEDARHILLS 21-22
1248' FNL & 1654' FWL

Bowman County, North Dakota
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DENBURY ONSHORE, LLC
CEDARHILLS 21-22
1248' FNL & 1654' FWL

NW 1/4 Section 22, TT131NN, R R1056WW - 5th Principal Meridian

Bowman County, North Dakota
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DENBURY ONSHORE, LLC
CEDARHILLS 21-22

1248' FNL & 1654' FWL
NW 1/4 Section 22, TT131NN, R R1056WW - 5th Principal Meridian
Bowman County, North Dakota

WELLS WITHIN ONE-MILE RADIUS

File Operator Well Name Section| Township|Range |Feet NS [FNSL [Feet EW [FEWL | Status
25896 DENBURY ONSHORE, LLC CHSU 31B-27SHR 15 27 131 105 325 N 2400 E A
11409 TOTAL PETROLEUM, INC. CEDAR HILLS  1-22 22 131 105 1250 N 1650 w DRY
15177 DENBURY ONSHORE, LLC CHSU  43-21SH 15 21 131 105 1780 S 980 E A
15536 DENBURY ONSHORE, LLC CHSU 43-22NH 15 22 131 105 1695 S 925 E A
28128 DENBURY ONSHORE, LLC CHSU 31-27NH 15 27 131 105 290 N 1545 E A
13965 DENBURY ONSHORE, LLC CHSU ERICKSON  14-22NH 15 22 131 105 385 S 245 w A
14119 DENBURY ONSHORE, LLC CHSU CAPTAIN  14-23NH 15 23 131 105 550 S 330 w A
15207 DENBURY ONSHORE, LLC CHSU  21-27SH 15 27 131 105 200 N 2300 w A
14091 DENBURY ONSHORE, LLC CHSU SPRING CREEK ~ 14-14NH 15 14 131 105 400 S 250 w A
16423 DENBURY ONSHORE, LLC CHSU 31B-27SH 15 27 131 105 325 N 1880 E TA
18702 BURLINGTON RESOURCES OIL & GAS COMPANY LP CHSU 43-21NH 15 21 131 105 1805 S 700 E PNC
15526 BURLINGTON RESOURCES OIL & GAS COMPANY LP CHSU 43-21NH 15 21 131 105 1625 S 650 E PNC
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DENBURY ONSHORE, LLC
CEDAR HILLS 21-22
1248' FNL & 1654' FWL

NW 1/4 Section 22, T131N, R105W - 5th Principal Meridian

Bowman County, North Dakota
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NORTHDAKOTA INDUSTRIAL COMMISSION

OlL AND GAS DIVISION

WESLEY D. NORTON CHARLES KOCH
Chlaf Enforcement Officer Engineering Dept.
F.E. WILBORN DOREN DANNEWITZ
Deputy Enforcement Officer Field Supervisor
CLARENCE G.CARLEON KEN KALLESTAD
Geglogist Reclamation Sup.

rpril 28, 1987

Total Petroleum Inc.
One Allen Center
Suite 2950

Houston, TX 77002

Dear Sirs:

Thisg letter is to notify vou that the well sites(s) listed below have been
approved by our field personnel in regard to surface restoration,

Also, our files indicate that all reports and logs have been properly
filed, and the well(s) listed are hereby removed from your bond.

However, if in the future, slumping of the pit and or trenches,
erosion, casing leaks, etc. should oceur, you will be required to correct the

problem.
Sincerely,
Donna Bauer
Permit/Bond Secretary
DB/tp

#11409 - Cedar Hills #1-22, NE NW Sec. 22-131N-105W, Bowman County.

900 EAST BOULEVARD, BISMARCK, NORTH DAKOTA 58505 701.224-2969
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RESUME “(l(; 1

The Total Petroleum 1-22 Cedar Hills prospect was drilled 12507 d J4¢
1650' FWL in Section 22, T 131 N-R 105 W, Bowman County, North DaReta. /7¢ise
The well was spudded 2/28/85 and finished running electric logs 3/2Qf85. o
Total depth was 9500' in the Red River Formation., 8 5/3" surface casingzi<
was set at a depth of 2013' XB and cemented with 770 sax lite and 200
sax class 5 with 2% calcuim and 1/4% Flo seal.

The well was drilled by Noble Drilling rig #75, under the supervision of
Randy Martin, tool pusher; L. F. Scott, drilling engineer; and Tcm
Graff, geologist. Continental Lab did the mud logging with Gorden
McPherson as technician,

SUMMARY AND CONCLUSIONS

I arrived on location Mondav, March 11, 1985, at a depth of 8200'. The
well was drilling in the Mississippian Lodgepole formation. No signifi-
cant sample or mud log shows were present in up hole formatioms from the
Lower Mississippian to the top of the Red River formation. Oil Shows
existed in four zomes within the Red River fcrmation. The Red  River
"A" zone had a good sample and mud log show (Show Report f1) and was
drill stem tested with significant oil recovery (DST #1)., The zone also
made salt water and the ratio of water to oil would indicate non-
commerical production. The Red River "B'" zone had good shows of oil in
the sampies but very little gas increase while drilling (Show Report
#2), The zone was not drill stem tested and electric logs calculate
salt water, The Red River "C" zone was corec (see Core Description). It
was also drill stem tested with salt water almost flowing to the surface
(DST #2). Logs and core analvsis confirm the negative drill stem test.
The Red River "D' zone had poor dolomite porosity development with a
minor sample show. No gas increase was logged and electric logs show it
to be tight. In conclusion the Red River "A" zone offers the only
nossibility for hydrocarton production and all indications are that this
would be non-commerical, consequently the well was plugged and abandoned.

FORMATICON TOPS

Formation Sample Electric log Subsea
Duperow 8406 8407 (-5465;
Interlake 83645 Be47 (-5705]
Stoney Mountain 5077 9070 -6128)
Red River 9147 9140 (-6188)
Red River "A" 9193 9188 [-6246}
Red River "B" 9262 9236 (-6314)
Red River "C" 9323 9318 (=63767
Red Rivexr ''D" 3410 5408 (-&d667
Total Depth 9500 9500 (-6358;
KB 2942
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SHOW REPORTS

Show £1  Red River MA" 9193-9203
drlg rate before $ min/ft, during 1 min/ft, after 7 min/ft.
Total gas pefore 5 units, during 88 units, after 50 units

Cy; before, 1%, during .3730%, after ,1860%
€, before, .002%, during .21%, after .1060%
Lz before, .002%, during .1570%, after .0952%
1C4 vefore, --, curing .01% after .0080%
NC, before, --, during .034%, after .023%

Show #2 Red River "B 9267-5300
drlg, rate before 9 min/ft, during 1-2 min/ft, after 6 min/ft
Total gas before, 6 units, during 17 units, after 3 units

C; before, .092%, during .0445%, after .0145%
C, before, .04%, during .032%, atfter .0063%
Cs before, .043%, during .0312%, after .0057%
14 before, --, during .0010%, . after --

NC4 before, .0112%, during .0170%, after .017%

DST REPORTS

DST No. 1 9152'-9206" Lynes
Red River "AY

IH 4947

IF 85-158 5 min
ISI 3865 60

2F 183-360 180

F5I 352 180

3F 415-323 180

FH 4847

BHT 218°F

1F open at 1/2', 2" 1 min through 5 min

2F open at 1/2'", 8" at 10 min. 1 1bs at 20 min, 2 1bs at 40 min, 2 1/2 1bs
at 30 min, 2 bls at 60 min, 2 1/2 1lbs at 70 min, 3 1bs at 110-180 min
GT53 55 min into FSI

3F open at 1', 4 at 15 min, 1 Ibs at 30 min, 1/2 1lbs at €0 min, 10" at
80 min, &" at 120 min, 5" at 130 min, 6" at 160 min, 7" at 170-180 min

Recovery
Pipe
410" HGCO API 41° at 62° _
850" 8w .26 at 60° = 28,000 ppm CL
Sampler
.15 cu ft gas at 120 psi
500 cc 0il API 41 at 60°
1600 cc water .15 at 62° = 63,000
Pit mud = .06 at 33° = 195,000 ppm

1

I3




DST No, 2 9321'-9388' Lynes
Red River '"C"
IH 5123
IF 680-1003 5 min
151 4124 60
2F 1022-5795 180
FS1 4086 180
3F 3818-4067 180
FS 5123
BHT 225°F
IF open with SB, 3" at 1 min, 9" at 3 min, 18" at 3 min
2F open at 1/2", 15" at 3 min, 22" at 10 min, 21" at 20 min, 7" at 60 min,
3" at 80 min, 1 1/2" at 120 min, SB at 180 min
5F open at 1/2', 1/8" at 20 min, SB 30-50 min, weak SB 60-120 nin, dead
' 130-180 min
Recovery
Pipe
310t amon 8 inhib cut mud
8715' water .35 at 63° = 20,000 ppm CL~
Sampler
2300 cc water .29 at 65° = 25,000 ppm CL™
pit mud = .05 at 68° = 190,000 ppm CL-
BIT_RECORD
Bit No. MAKE Size Tvpe Serial Depthout TFeet Hours Com Hours Dev,
1 HTC 12 1/4 O0SC-3AJ Vw480 2018 1956 20 20 1°
2 HTC 7 7/8 J1 HEzZ02 4567 2549 31 51 1 1/4°
3 SEC 7 7/8 5-85-F 411342 6583 2016 70 121 1/2°
4 SEC T 7/8  MBAF 185830 8235 1652 84 1/2 205 1/2 3/4°
5 STC 7 7/8 F57  EP3861 5206 871 Te 172 282 1°
& HTC 7 7/8 Ja4 DR290O 9328 122 11 203 -
7 CHRISQ 7 7/8 SC-276 (0111030 09388 6¢ 6 1/2 29% 1/2 --
RR76 HTC 7 7/8 Jd4  DR990 9500 112 8 1/2 308 1°
MUD DATA
DATE DEPTH WI' VIS PV  YP  GEL STRENGIH  PH WL CHLOR., SALT
3/11 5114 10,3 31 4 2 1/2 7.4 10 1S3K 322K
3/12 8378 10.4 32 9 4 2/4 7 12 122K 316K
3/13 8664 10.3 32 4 2 1/3 7.2 24 162K 317K
3/14 901l 10,3 37 2 7 3/5 7.1 20 151X 315K
3/15 919t 0.5 355 3 & 2/5 7.0 10 155K 322K
3/16 ©208 iC.3 36 3 g5 2/5 7.1 10 155K 322K
3/17 5303 10,3 39 12 g 3/7 7.4 8 1¢1K 315K
3/18 0338 16,4 3 11 9 1/10 7.0 10,2 181X 315K
3/19 9463 10,5 38 3 7 3/8 7.0 11.4 2C0K 300K
3/20 Logging

TG
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CORE DESCRIPTION

-

Core * 9528-0388

8328-31 Dolomite medium to dark brown, very finely crystalline, micro-
sucrosic, limy in part,vugular, dark brown oil staln, uneven
vellow gold fluorescence, bleeding dark brown to black oil,
fair intercrystalline porosity.

9331-33 Dolomitic limestone dark brown, microcrystalline, firm, hard,
dense, tight, slightly argillaceous, no stain, odor, fluorescence
or cut, calcareous inclusions,

9335-40 Dolomite medium to dark brown, very finely crystalline, micro-
sucrosic, vugular, burrowed, calcarszous inclusions, spotty
dark brown oil stain, uneven dull yz2llow gold fluorescence,
fast streaming vellow-blue cut, black dead oil in spots, fair
0il show, possible water.

0340-47 Dolomite, medium to light brown, very finely crystalline,
microsucrosic, fair intercrystalline porosity, calcareous
inclusians, wuneven brown oil stain and black asphalitic oil in
places, no fluorescence, still cuts due to dead oil, probable
water,

9347-50 Colomite, medium to dark brown, microcrvstalline firm, hard,
tight, and anhydrite light brown, cryptocrystalline, dense,
tight, no wvugs, nminor black dead oil stain, shale partings,
still cuts due to dead oil,

9330-54 Dolomite medium to dark brown, microcrystalline to very finely
crystalline, dense, tight, trace poor intercrystalline rorosity,
calcareous inclusions, scattered dark brown to black o¢il
stain, core blesding black oil unevenly, probable water,

8334-56 Dolomite, mediur to light brown, microcrystalline to very
finely crystalline, firm, dense, tight, no stain, odor, fluore-
scence or cut, trace dark brown to hlack dead oil, mottled
with calcareous inclusions

Q356-62 Dolomite medium brown, microcrvstalline, occasionally very
finely crystalline, firm, dense, tight, slightly argiilaceous,
limy calcareous inclusions, no stain, odor, flucrescence or
cut, grades to dolomitic limestone.

9362-58 Dolomite and delomitic limestone, medium brown, nmicrocrvstal-

e line, firm, hard to soft and earthy, vugular, burrowed, mottled
with limestone inclusions, no stain, odo% flucrescence or cut,
probable water.
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9368-75 Dolomite, medium to dark brown, microcyrstalline to very
finelv crvstalline, uniformly even textured, no vugs OT
burrows, earthy, very slightly argillaceous, no stain, odor,
fluorescence or cut, tight, probable water.

9373-79 Dolomite, medium brown, very finely crystalline, firm, pooT
intercrystalline porosity, microsucrosic, mottled with cal-
careous inclusions, uneven brown oil stain, uneven dull gold
flyorescence, minor black dead oil, very slow streaming
vellow-blue cut, poor oil show, probable water.

937582 Dolomitic limestone, dark brown, microcrystalline, £firm,
dense, tight, minor shale partings, fossiliferous, calcareous
inclusions, ne stain, odor, fluorescence or cut.

9382-85 Dolomite, medium brown, microcrystalline, occasionally very
finely crystalline and microsucrosic, calcareous inclusions,
poor intercrystalline porosity, very uneven dull gold fluor-
escence, uneven dark brown oil stain, fast streaming yellow-
blue cut, fair to poor oil show, possible water.

9555-87 Limestone, dark brown, microcrystalline, argillaceous, carbo-
naceous, tight, spotty yellow fluorescence, fast streaming
yvellow-blue cut, poor oil show.

378-88 Dolomite, medium brown, very finely crystalline, microsu-
crosic, 1imy calcareous inclusions, very weak and spotty dull
gold fluorescence, trace brown oil stain, very slow streaming
vellow-blue cut, tight to poor intercrystalline porosity,
probable water.

FORMATION SUMMARY

Lodgegole

Samples in the interval 8330-8406 consisted of limestone, white-bufi-
light brown, very fine to fine crystalline and occasionally micro-
cvrstalline, Fair intercrystalline porosity was present but there were
no hydrocarbon shows in the samples and no gas increases. The samples
displaved only dull mineral fluorescence. The lower portion of the
interval had minor interbeds of medium %o dark gray slightly calcareous
shale,

Duperow S§406-8645

The Duperow consists of dolomite and slightly dolomitic limestone with
interbeds of shale, The dolomite is tan-crean-buff-pink-gray brown.

It's hard and fine, crvptocrvstalline to very finely crystalline, slightly
to moderately argilliaceous. Only very poor intercryvstalline porosity

was present, Sarrvles displayed abundant vellow mineral fluorescence,

The dolomitic limestone is white-gray brown, cryptocrystailine to micro-
crvstalline, chalky and very slightly argillaceous. Only poor and

ju]
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scattered intercrystalline porosity was present. No hydrocarbon shows
were logged. Interbeds in the Upper Duperow consist of dark gray to
gray brown calcareous to non-calcareous shale. The lower units above
the Interlake are multicolored gray, green, orange and purple shales
with ninor interbedded anhydrite.

Inter_ake 8645-9077

The Interlake consists of dolomite and thin interbeds of shale and
anhvdrite. The dolomite is white to light brown to mottled pink and
lavender. It ranges from crvptocrystalline to very finely crystalline
and is slightly to moderately argillaceous in part. Certain zones
display fair to good intercrystalline porosity. Bright yellow mineral
fluorescence was present but there was no indication of hydrocarbons
except for a 2 unit increase in background gas. Shale interbeds were
gray to gray green to orange to purple, soft, blocky, silty and slightly
calcareous. Minor white microcrvstalline to very finely crystalline
anhydrite was also present,

Stoney Mountain 9077-85147

The Stoney Mountain is a sequence of very argillaceous limestone, dolomite,
and calcareous shale. The limestone is white to light gray brown to

dark grayv. It's mottled and very argillaceous and grades to very cal-
careous shale and soft earthy dolomite. The interval contains numerous
fossil shell fragments and worm burrows, XNo rocks of reservoric quality
exist,

Red River 9147-8500

The only significant shows of o0il and gas in the 1-22 Cedar Hills well
were found in the Red River formation. It consists of an interbedded
sequence of limestone, dolomite and anhvdrite with distinct zones of
dolomite porosity, For convenience, the Red River porosity is separated
and will bhe discussed in order from top to bottom.

Red River "A'' 9147-9237

The Red River "A'" consists of a sequence of limestone, dolomite, and
anhvdrite. The limestone is light to medium brown, cryptocrystalline to
microcryvstalline, firm, dense, and tight. Porosity develops where
dolomite is present., The dolomite is dark brown, very finely crvstal-
line and microsucrosic. It has fair to good intercrystalline porosity,
dark brown o0il stain, vellow gold fluorescence and bright vellow-green
fast streaming cut. A good drilling break and gas increase was logged in
the interval $193-9203. Drilling penetration averaged 1 min/ft and an
eighty-three unit gas increase was logged with C7-NCyq being present
(Show Report 71}, 1In addition, the interval 9152-9206 was drill stem
tested and recovered 410' of heavily gas cut oil and 8530' of salt water.
The sample chamber contained .15 cubic feet of gas, 500 cc of oil and
16QC cc of salt water (DST #1 ;. 1In conclusion, samples, tests, gas
aﬁal?i}s, and electric logs indicate oil and salt water production from
the "A" zcme,
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Red River "B' 9273-9323

The upper portion of the "B" :zones consists of anhydrite and tight lime-
stone, Porosity developes in dolomite in the interval 9262-9303.
Drilling penetration averaged 2 nin/ft. Samples were described as
dolomite dark brown, very finely crystalline, microsucrosic, slightly
argillaceous with fair intercrystalline porosity. The dolomite had dark
brown o0il stain, uneven dull gold fluorscence and fast streaming vellow-
blue cut, It was described as a fair oil show but only 17 units cf total
gas was logged with C{NC, being present (Show Report %2). The zcme was
not drill stem tested. Electric logs calculate high salt water satura-
tion,

Red River "C'" 8323-9410

The Rad River ''C" zeone, because of it's thickness, is usually the best
zone of production in the Bowman County area. In the 1-22 Cedar Hills
well a zone of porosity was developed between 9323'-9388', A sixty foot
core was cut and analyzed (9328'-9388'). Good porosity was developed
with some 0il show, but low permeability and coil saturation indicate
salt water (see Core Description). In addition, the interval S53z1'-
9388' was drill stem tested and recovered 8715 feet of salt water with
no hydrocarbon show. The sample chamber contained 2300 cc of salt
water, Electric logs confirm salt water production from the Red River
" zone.

Red River '"D' 9410-9500

Very little "D" zone porosity was developed in this well. A slicght
increase in drilling penetration was logged but no gas increase was
present. The samples in this interval were interbedded deolomite and
limestone, light to medium brown very finely crystalline to micro-
crystalline. Only poor intercrystalline porcsity was developed in
dolomite. There was dull geld fluorescence and very few pieces would
vield a slow streaming vellow-blue cut. Low porosity and resistivity on
electric logs indicates high water saturations.
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TOTAL FETRULEL CORFE.

NG, 1-22 CEDAR HILLS
WILRCAT

ROWMAN CHOUNTY s NORTH
SAMFLE

NUMRER NET*'TH

TN LT & W P

aaaaaa

7338,

?328,0-2%9.0
?329.0-30.0
7330,0-31.0
?331.0-32.0
?332.0-33.,0
933309"'34 ;0
7334,0-35%.0
PA335.0-34.0
9336.0-37.0
?337.0-38.,0
2338.,0-3%.0
?7332.0-40,0
'?3‘10;0"‘11 10
2341 .0-42.0
?342.0-43.0
7343.,0-44.,0
?344,.0-45.0
234%5.0-46.9
?3446.0-47.0
?347.0-48.,0
?348,0-49.0
?342,0-50,0
2350.0-51.0

(4

NAKDTH

FERK. TO
MAXTHUN

0-92380.0

0!97
0.67
2.:00
0,30
0.17
0.38
4.70
D.30
17.
65.70
1.30
1.40
220
11.
7.70
0.65
23,
26,
30,
3.50
1.80
-

183.
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CORE LABO&A?ohlgs e b |

Petroleum Rescrvaoir Engineer:ng

DALLAS, TEXAS
NATE y 3-18-83
FORMATICN | RET RIVER ("
DRLG. FLUID: SALT HEL ND OIL
LLOCATION I NE NYW SEC 22 T131N R105W

FULL DIAMETER ROYLE’'S LAY ANALYSIS

ATR (M)  POR, FLUID SATH, GRAIN
0 DEG He OrIL WTR NEH
CORE NO, & RED RIVER "C" FH.
I-18-8% CUT 407 EEC. 407

X g.,4 25,5 23.7 2479
0.17 10.%7 3.8 1.9 289
0,25 8.3 10,0 42.9 .78 VF
0.25 .8 62.5 13.9 2.79

X 9.3 0.0 2,4 2.80
.21 10.2 &% 55,0 2.83
0.21 14.% 311.% 54.8 2.85 VF

X 10.8 1%.9 47.1%1 2.82

X 1¢4.4 146.2 33.7 2.81
0,14 11.1 16.7 30,7 2014
¢.,1t 2.3 .1 61,0 2,83
0.10 13,9 3.5 71.90 .02
0,2% 14,4 1.% 77.1 2.83
7,40 12.6 3.1 468.3 2.81
0.19 15.12 1.7 70,7 2. 82
0.60 17,0 3.1 6$8.2 2.83
0.12 18.8 J+1 72,2 2.83

X 24,7 1.0 78,5 2.81

X 13.7 0.8 679 2.81
¢.73 14.4 0.8 B2Z.? 2:85
1.50 1%5.1 0.7 BO.7 2.85

X 15.9 0:6 8011 2.82

. 3 L3.6 b4 6,7 2.41

T BT S 1 T S . R Y IR TP (. (I PR ¢y P T

EHREIR N LR

FAL b ez e LR

1

nni.
non.
nnot,
noL
Lot
Dot
D
Do,
|UILIW
no.
noL
noi.
noL
T,
nmnL
B,
no,
YEL,
noiL
nng.
.
Do,
noL

[

U p e -

[0

A I

CUNFIDENTIAL

FILE NO ¢
ANALYSTS 8
ELEVATION?

UILLIGTON,

V/FN
V/FN
V/FH
V/FN
Y/FN
V/FH
V/FN
V/FN
V/FN
V/FHN
V/FH
V/FN
V/FH
V/Fit
V/FN
V/FH
V/FN
UV/FN
V/FN
V/F N
U/FN
V/FH
V/FN

Lo

00%5-3628
R.FE LB,

2942 KR :
NORTH DAKOTA

DESCRIFTION

XLN-5U0C
KLN-5UC
XEN-GUE
XLN-SUE
XLUN-SUIC
XL N-50C0
XL N-G1H
XLN-SUC
XLMN-5UC
X1N-5010
XEN--SUC
XLN-S4M
XLN~-GUHC
XL =500
XN-5UC
XL -5010
XLN-SUC
XLN-506
ALMN-50UC
XLN-SUC
XEN-51C
X.N-S1C
XLN~-SUE

S { ] | .

I N —

LI Y

L THY SUAT
LIMY SCAT VI
LIWY SEAT VUG
LIKY CARR 8TYS
LIMY €L INC ;
LITHY SCAT )
SOAT VIGS
SCAT VUGBS
SCAT VUGS
SCAT VUGS
SCAT VUGH
SCAT VUKS

SCAT VUGS
BCAT VUGS

€Al INC

CAL THNC

CAL INC

CAl. INC

Cak. INC

AHHY

ANHY

AL INC :
RCAT VUGS [AL:

These nnhr-:t": nlruuum H mmpm.alinm are hased on [lhscr\"lll(lll'; and nmaerials supplied by the cliont to whom, and for whose exclusive and confidential use, this lcpnri s made. The um-rpu-lal-rrm or (\pmlnl“
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3 CORE LABORATOHIES INC.
Petroleum Reservolir aninecrlng
: DA LLAS, TEXAS
J TOTAL PETROLEUM CORF., NATE ! 3-18-85 FTLE NO 3 3805-3420
| NB, 1~22 CEDAR HILLS FORMATION ! REDI' RIVER *C* AMALYSTS ! R.ELE,
; FULL DIAMETER POYLE'S LAW ANALYSIS
| SAMFLE FERM. T AIR (MD1) FOR, FLUTD GATS. GRAIN
- NUMBER DEFTH MAXIMUM 90 DEG He gIL  WTK NEN DESCRIFTTON
2 ?351,0-52.0 520 1430 17,1 Leb 66,5 2.83 HOL Y/FH XLH-SUC CAL. THE
. 25 9352.0-93.0 2.10 1.50 10,0 1.7 5%.8 2.8% nOL Y/FN XLN-SUC cAL THC
i 2¢ 9353.,0-%54.0 2.80 0.7% 11.0 1.0 40.8  2.83 pOL V/FN XLN-SUC CAL IRC
2 27 93%4.0-55.0 7.80 6,20 11,7 1.0 75,3 2.82 UOL V/FN XLN-SUC CAL INGC
f 28 9355.,0-54.0 33, X 17,4 1.9 59.7 2.83 POL V/FH XLR~SUC LINMY CAL INC
29 9354.,0-57.0 14. 0,22 18.4 3.9 48.6  2.85 DOL V/FN XLN-SUC
30 9357.0~GB.0 6450 3,20 14.9 4,3 70,4 2,82 POL VU/FH XLN-SUC LINMY CAL TNC
31 9358,0-59.0 2490 X t1.4 0.9 78B.9  2.79 DOL Y/FN XLN-SUC LT#HY CAL INC
32 93959.0-60,0 6.70 5,80 18.3 1.0 7é.,6 2.80 DL U/FN XLH-SUC LIMY CAL THC
- 33 9360.0-61.0 4,90 X 10.6 0.7 71,2  2.81 0L Y/FN XLN-SUE CAL THC |
¥ 34 9361.0-62,0 7.90 X 8.2 1.4 81,7 2.82 Ot U/FN XEN-SUC
' 35 9362,0-63.0 16, . B.60 17.2 0.6 78.%  2.83 POL V/FH XLN-SUC
36 9363.0-64.,0 3.40 ¥ 10.2 0.2 78,4 2.82 Dot V/FN XEN~SUC SCAT VUNGS CaAL:
37 9364.0-65.D 17, X 14.3 0.7 78.6 2.82 BOL U/FH XEN-SUL TaAL THC
. 30 9365.0-66,0 1.70 * B.? 1.% B5%.46 2.83 PO V/FEN XLN CAL INC |
: 39 9366.0~67.0 B.5 .31 16.4 B4 57.7  2.85 BOL V/FN XLN-SUC SCAT VUGS cAl
A0 9367.0-68.0 5440 ,00 14,9 1.8 BL.G 0 2.86 oL V/FH XLN-SUC SCAT VUGS
41 9368.0-69.0 6.10 D.42 12.6 1.4 77.7  2.87 DOL V/FN XLN-SUC
42 936%.0-70.0 510 0.20 12.7 1.0 74,3 2.87 DOL V/FN XLR-SUC
A3 9370.0-71.,0 6430 5,20 13.9 10.5 48,4 2.8% BOL V/FN XiN-SUC CAL INC
A4 9371.0-72.0 0,56 X 13.0 8.3 61,7 2.83 0ol V/FN XLN-SUC
A% 9372,0-73.0 0.30 * 2.7 1.8 72.8  2.83 VF oL Y/FR XLN-BUE
46  9373.0-74,0 Q.76 0,43 11.8 1.9 71.46 2.86 VF oL V/FN XLN-SUC CAL INE
A7 9374.0-75.0 220 * 12,4 1.4 64,3 2,83 VF BOL V/FH XLR-5U0
A8 9375.0-746.0 3.50 X 19:.6 0.8 63,5 2.8% VF uol. Y/FN XLN-SUC CAL INC
A% 9376.0~77.0 2.00 D,9% 9.3 8.3 54,7 2.86 B0l V/FN XLN-SUC CAL THE
50 9377.0-78,0 4.20 * 8.1 6.2 58,7  2.83 oL V/FN XLN-SUC CAL THC
51 9378.0-79.0 580 0.34 14.3 4.2 45,4 2.83 0L Y/FH XLH-SUC CAL THC
52 9379.0-80.0 3,70 X 11,5 6+7 58,2 2.82 POL Y/FN XLN-SUEC CAL INC
53 9380.0-81.0 0.02 D.02 2.8 26,0 62.3  2.81 VF BOL. V/FN XLN-SUC LIMY CAL INC

! These mllywq npmmm or iulcrpnlalmm are lrawl on ohmvatmm and umlﬂials mpplhd by the client io whom, and for whose exclusive and confidential use, this n.-pnrl is made. The imerpretatlons o1 apinions
o ae R oy oW R 3 E o Rt o aes mead nienialiasinme anetieand brer simernasive B ilry aevd s e iy warranl v i
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Petroteum Reservolr Engineering
DALLAS, TEXAS
TOTAL FETROLEUH CORF, DATE ! 3-18-85
NO. 1-22 CEDAR HILLS FOEMATION t RED RIVER *C*

SAMFLE FERM. T8 AlIR
NUJHBER DEFTH HAXIHUM 20
54 ?381.0-82.0 2.80
a0 ?382.0-83.0 1.60
T ?383.0~-84.0 4,20
97 7384,0-85.0 2.80
K1 2IR%.0-86.0 0,02
b 9386|0‘“B750 0&02

460 ?387.0-88.0 10, xx

R PR R PR O

s SRR

L T P RREE [T i R R R R R R

FIILE NO ¢
ANALYSETS t R.E

FULL DIAMETER ROYLE'S LAW ANALYSIS

(WD) FOR., FLUID
GEG He 0Ii
L3 7.1 3.5
0.8 10,3 9.0
0.06 8.4 1.1
X 64 2.7
X 1.7 8BO.46
X b H2.9
X 7.8 11.9

¥  SANFLE NOT SUITARLE FOR FULL UIQHETER.ﬂNﬂLYSIS

% INDICATES FRACTURED PERM SANPLE

YF INDICATES VERTICAL FRACTURE

5ATS.
WTE

73.5
73. 4

557

G386
747
7.0

7D

GRAIN
DEN

2.83
2.84
.86
2.84
2.71
2,76
2.82

BESCRIFTION

DL VAFN XLN--SUE TAL THC
BOL V/FN XLN-SUC CAl. TNC
DM, V/FHN XLN-SUC CAt. THD
DOL V/7FN XEN-S5UC Cat. TNC :
LM V/FN XLN~-BUC DD V/CARR CAL:
LH V/FN XEN-SUC DOL V/CARR CAL
DAL V/ZFN XLN-SUC LIMY Chl. ITHC

: ll) 505, u|lminm o hilt‘rprctnlmm are based on nbstwallml'; and matethals supplied by the client to whom, aud for whose exclusive ani rtm[idmlhl wse, this lepult fx made. Th( Inies pectations or n|l|||ium
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i - _- S COKE L'ABORKAfOKIES, TNC.

j Petroleum Reservoir Engineering

Q . DALLAS, TEXAS

1 TOTAL FETROLEUM CORP. DATE ! 3-18-85 FILE NO, ! ABOT-34728

: NO, 1-22 CEDAR HILLS FORMATION ! RED RIVER *C* ANALYSTH !t R/E.R, -

X% CORE SUMHMARY AVERAGES FOR & 7ZONE 2 xx

ﬁ DEFTH INTERVAL:® *328.0 70 9388.0

% FEET OF CORE ANALYZED &0.0 FEET OF CORE IHCLUNEN IN AVERAGES! 50,0

: ~-~ SAHMFLES FALLING WITHIN THE FOLLODOWING RANGES WERE AVERAGED --

FERMEARILITY MAXIMUM RANGE (MD.) ! .01 70 47, (UNCORRECTEIR' FOR SLIFFAGE)
HELTITUM FERGSITY RANGE (%)} H 1.6 TH 100.0

QIL SATURATION RANGE (X)) H 0.0 T0O 100.,0

WATER SATURATION RANBE ¢%) H 0.0 T0O 100,0

SHALE SAMFLES EXCLUDED FROM AVERAGES.,

- ﬁUERﬁGES FOR LGEFTH INTERVAL! 2328.0 TO ?388.,0

| -

I AVERAGE PERMEARILITY (MILLINARCIES) FEODNUCTIVE CAFPACTTY (MILL.INDARCY-FEFT)
ARITHMETIC FERMEARILITY H 6.9 ARTTHNETIC CAFACITY H 415,
GEOMETRIC FERMEAEBILITY H 2.9 GEOHMETEIC CAFACTTY } 17%.
HARMONTIC PERMEARILITY H O.33 HARMIINIC CaAFPACITY ! 20,
GEOMNETRIC MAXIMUM ® 90 LIEG FERM. 4 (.32 GEOHMETEIL MAXTMUM B 20 IIEG CAFATITY! 19

AVERAGE FOROSITY (FERCENT) H 123 AVERAGE TOTAL WATER SATURATION H &% . 4
{FERCENT -OF FORE SFACE)
AVERAGE RESITWUAL DIL SATURATION t 540

(FERCENT OF FIORE SPACE)

These analyses, opinions o1 interpretations are based on obsarvations and maverialy supplied by the client to whom, and for whose exclusive and confidential use, this repoct is made. The inerpretations or opinions
cxpressed represent the hest jbgment of Coae Laboratorkes, Inc, (all corors and  omitdoms  exorpied); hut Core Labowtorier, Inc. and ity oMicers and emplnyees, amume no responzib iy and make no warand v or
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il CORE LABORATORIES, INC. e TR
Petroleum Reservoir Engineering
DAL LAS, TEIXAB
FERMEAFILITY VS FOROSITY
COMFANY?! TOTAL FETROLEUM CORF. WELL i N 1-22 CEDAR HILLS
FIELD - WILDCAT COUNTYy STATE! ROWMAN COUNTY. NORTH DAKOTA

AIR PERMEARILITY ¥ MD -~ HORIZONTAL { UHCORRECTED FDR SLIPFAGE )

POROSITY ! FPERCENT { HEL LM )
LEFTH RANGE 2 FERMEARILITY FOROSTITY FOROSITY PERMEARILITY AVERAGES
INTERVAL SYMROL MINIMUM MAXTIHUH MLIM. HMAX., AVEERAGE ARTTHHETIC  HARWMONIC GEOWMETEIC
2328.0 ~ 9388.0 1 €X) 0,010 43.0 1.6 25.0 12.3 6.7 0.33 2.2

Tlwse umlysm npmlnm o Intcrprchlmm are hmed on olm'nruﬂnm and muluhls mpplled lJ}' lhc clhnt h‘l whom, and fﬂl whme enclmlve and confldentlal wae, this wepost ix made. The imevpretalians or opinions
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TOTAL PETROLEUM CORP.
NO. 1-22 CEDAR HILLS
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X » BOWMAN COUNTY, NORTH DAKOTA

0.8

CLiiy: (TRRC-4ET)

4.0
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CORE LABORATORIES, INC.
Petrolfeum Reservoir Engineering

DALLAS, TEXAS

STATISTICAL DATA FNOR FOROSITY AND FERMEABILITY HISTUOGRAN

COMPFANY? TOTAL FETROLEUM CORF, WELL + N0, 1-22 CENAR HILLS

FIELD § WILDCAT COUNTY» STATED ROWMAN CUUNTY: NORIH DAKDTA
AIRK FERMEARILITY 1 MD, ( HORIZONTAL }  FRANGE USED 0,000 TO 135,
FOROSITY ¢ FERLCENT ( HELTUM }  RANGE URER bodh TO 446.0

(FERMEARILITY UNCORRECTED FOR SLIFFAGE)

DEFTH LIHITS v 9328,0 - ?388.0 INTERVAL LENGTH ! 60,0
FEET ANALYZED TN ZONE 3 60.0 LITHDLOGY EXCLUDEDR 3 NONE

aTaA SUMMARY

FOROSITY FERHEABRILITY AVERAGES
AVERARE ARITHHETIC HARMONIC GEOMETRIC
12.3 6.9 0,313 29

Ihese anabyses, opinions o1 interpretalions are based on observations and materials supplied by the cliont (o whom, and for whose exclusive and confidential use, this teport is maile, The intetpretations o npinions
4 —— Hadliow anael arva bl o sbis Y1t 6 abdt L ur
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| COI%E LI\BOFLAT()RIES INC. "’ -
. Petroleum Reservoir Enginecring
:.f' DCALLAS, TEXAS
] STATISTICAL DATA FOR FOROSITY AND FERMEARILYTY HISTOGRAM
COMPANY: TOTAL FETROLEUM CORF. WELL 1 N0, 1-22 CEDAR HILLES
FIELD P RILDCAT COUHTY: STATE! DOWHAN COUNTY, NORTH DAKOTH
BROUVFING RY FQROSITY RAMNGES
j FORODSITY FEET 1IN AVERAGE AVERABE FERH. FREQUENCY CUHKULATIVE
% RAMGE RANGE FOROSITY (GEOH., ) (ARTITH) (FERCENT) FREQUENCY (%)
0;0 - 2.0 1}0 1‘7 00020 0;020 lo? ]o?
2.0 - 4,0 1.0 2.8 0,020 0.020 1.7 3.3
‘1‘&0 - 6.0 290 505 ’ 00?39 Ol:."‘l'S 3.3 6'?
: 600 - 800 2.0 605 0&237 14 3.3 10:0
% 8.9 - 10,0 ?,0 8.8 2.4 3.7 15.0 2%, 0
. 10,0 - 12,0 14.0 10.8 2.8 4,3 23.3 48,3
v '0 - 1‘100 10.0 1301 4!4 802 1.\51? 65!()
14.0 ~ 14.0 11,0 14,9 5.8 2.1 18.3 B3.3
16.0 - 18.0 &0 17.0 .9 11. 10.0 3.3
18,0 - 20,0 3.0 18.5 13, 15, 5.0 8.3
q“' 0 - :6.0 100 ?4!? ?6{ ?6& ’l7 100-0
TOTAL NUMBER OF FEET = 60,0

| These am |ly<rx opmiom ur ulI(‘rpl{.lalmm are lmcd on u'hwwations nnd materials supplied by the client 10 whom, and for whose exclusive and confidential wse, hix repott is made. The inerpretations o npinjons
2 L e L ae Ry g ko aas s R o hoaa s e ey aeerinne i beutantbhilivy asuk imak e e wesreanty o1
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| CORE LABORATORIES, INC. LA
¥ Petrolcum Rescrvoir Enginecring

DALLAS, TEXATY

STATISTICAL DATA FOR PORDSITY AMD FERMEARILETY HISTOORAM
COMPANY! TOTAL FETROLEUM CORF. WELL PoMD. 122 CERAR HYLLS
; FIFLD : WILNCAT COUNTY: STATE? RBROWMAN COUNTY, MORTH DAKOTA
f GROUFING RBY FERMEARILITY RANGES
f FERMEABRILITY FEET IN AVERAGE FERM. AVERAGE FREQUENCY CUHULATIVE
“ RAMGE RANGE (GEOM,) (ARITH) PORDSEITY A(FERCENT) FREQUENLCY {Z)
0.1%6 - 0,312 3.0 0.258 D.263 e 3.0 10.0
0.312 ~ 0,625 2.0 D.461 0.470 11.6 33 13.3
0.462% - 1.250 4,0 0.753 0,762 12.0 6.7 20.0
2,900 - 5,000 12.0 3.6 3+ b 114 20.0 D& 7
G 16. 14.0 b A H¢3 13.7 233 680.0
10!"" 20- 700 1‘1; 1“-.?. 1308 11-7 91»?
20, ~ 40, 4.0 28, 28. 1.6 67 8.3
40, - 80, 1,0 42, A2, 15.°9 1.7 100.0
TOTAL NUHMERER OF FEET = 60 .0

These analyses, opinions or interpretations are based on observations and waterials supplicd by the client to whom, snd for whos exclualve and conlidentlal vse, this report ir made. The imerpretalions o opinlons
a ey e g e B R e | abearatiortar Ine and 1ia alfieere amd eninlovests nvnnie oo rechonsiba by ated mnks o warrinty o
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{ _ CORE LAﬂoﬁATomés e, ‘
y Petroleum Reservoir anrneer:ng
A . VALLAS, TEXAS
STATISTICAL DATA FOR FORGSITY AND FERMEABILITY HISTOGRAM
; COMFANY: TOTAL FETROLEUM CORF. WELL ¥ ND. 1-22 CERAR HILLS
FIELD P WILNDCAT COUNTY» STATE: ROWMAN COUNTY, NORTH DAKOTA

FOROSITY-FEET OF STORAGE CAFACITY LOST FOR SELECTED FOROSTITY €U OFF

FOROSITY FEET CAFACITY FEET CAFNCITY ARTTH
CUT OFF LOST LOST (%) REMNAINING REMAINING (%) HEAN MEDIAN

i 0.0 0.0 0.0 40.0 100.0 12.3 12.2
2.0 1.0 0.2 2.0 29.8 12.4 12.3
1.0 2.0 0.6 58.0 7.4 12.4 1244
6.0 1.0 2.1 96.0 7.9 12.9 12.4
8.0 6.0 3.9 W4.0 ?4.1 13.1 12.8
10,0 1%.0 14,7 A5.0 B85.3 14.0 13.7
E 12.0 22.0 35.3 31.0 a44.7 15.4 13,0
14,0 9.0 3341 21,0 A6.9 165
146.0 30.0 75.3 10.0 24.7 18.2
18.0 54.0 89.1 4.0 10.9 20,0
20.0 57.0 6.4 1.0 JA 24.7 2%3.0
22.0 DY 0 Fha b 1.0 3.4 24.7
: 24,0 97.0 ?6.6 1.0 3.4 24,7
. 26,0 40.0 100.9 0.0 0.0
j TOTAL. STORAGE CAPACITY IN FORGSITY-FEET = 736 .0

I'lhese analyses, opimions of Inteipretations me based on observations and marerdals mupplied by the clicot 1o whom, and for whosa exclusive and confhilential use, thiz repott s made. The imerpretalions v nphitods
expressed represent the Dest fudenieat of Core Laboratories. bic. fall errors and  ombsdons excepted): bul Core Laboratories Inc. and fin officers and employees. assume no responsiblit y and make no warmnty o



| Tl T N N e )
E Petrotcum Reservoir Engincering
. DALLAYS, TEXAS
STATISTICAL DATA FOR FOROSITY AND FERMEARILITY HISTOGRAM
COMFANY! TOTAL FETROLEUM CODRF., WELL $ N0, 1-22 CEDAR HILLS
FIELLD { WIELDCAT ' COUNTY: STATE! ROWHAN COUNTY, NORTH DAKOTA
MILLIDARCY—~FEET OF FLOW CAFACITY LOSYT FOR SELECTEDR FERMEARBILITY €UT OFF
FERMEADILITY FEET CAFACITY FEET CAPACITY GECH
CUT OFF LOST LEST (%) FEREMAINING REMAINING ¢X) HEAN MENIAN
0.005 0.0 0.0 60,0 100.0 2.72 3.97
0.0190 0.0 0.0 60.0 100.0 3.27 3.97
0.020 0.0 0.0 0.0 100,0 2.922 J.e7
0,039 3.0 0.0 57,0 1000 3,80 4,33
0.078 3.0 0.0 05740 100.0 5:80 4.3%
0.154 3.0 0.0 57.0 100.0 3.80 4,3%
0,312 4.0 0.2 54,0 2.8 4.41 4,72
0»625 H.O 0.4 5200 99I6 . 4481 5!00
1,250 12.:0 . 1.2 18,0 78.8 He62 9.92
2.+500 22.:0 5.6 38.0 94,4 7.+08 707
5. 34.0 14.1 26.0 83.% 10.74
10. 48,0 38.0 12.0 62,0 17.05°7
20. wH.0 62.9 9.0 3741 30,14
40, %9.0 8%7.9 1.0 10.1 AZVO0
0. 40.0 100.90 0.0 0.0
TOTAL FLOW CAFALITY IN MILLIDAREY-FEET{ARITHMETI(C) = A14.74A

These analyses, opinions e inlerpretations are based on observations ad materials supplicd by the client 1o whom, nd for whose exclusive and confidential uge, this report & made, The imerpretattons ov opintons
e Y bk Coany | abotatorkes Ine and its olficers and employvees, assume no responsthility and make no wavanry ar
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AT CORE LARDRATONES

company TOTAL FETROLEUM CORP. FILE NO. 3805-3628
wELL N0, 1-22 CEDAR HILLS DATE =1 8-85 ENGRS._ T Ee B
FigLp “AILDCAT coRMATION _HED_BIVER "CT ELey, 2042 KB

CORE LABORATORIES, INC.

Reservoir Engineering \

couNnTy BOWMAR

srare N0 DAK. ppyq pup, SALT GEL NO OIL  cores

CoRes Log

CORE and RESISTIVITY EVALUATION

CORE ANALYSIS CALCULATED RESISTIVITY
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LAB

__ ¢ Petroleum Reservoir Engineering

CORE LABORATORIES, INC.

coMpany _TOTAL PETROLEUM CORE. FILE Np, 2O@E-3828
WELL NO, 1-22 CEDAR HILLS pATE _3~1B-B5
FieLn_ WILDEAT FORMATION RED RIVER "C°* ELEW. 2842 KB
COUNTY ___BOWMAN sTaTE NG, _BDAK. DRLS FLD SALT GEL NO QI CORES

LOCATION NE NW SEC 22 Ti3iN RIBSW
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FORM 7

TR leﬂe\;v”frﬂﬁm“\
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North Dakota State Industrial Lomrmaézon o
(il and Gag Dlwalon A

PLUGGING RECORD !
- [ \\\ A
NAME OF OPERATOR: Toral Teproalig, Ine ADDRESS: SOC, Leaver, Lo B0zu1
WELL NAME AND NO.: Cacdar Jilis 1-22 FIELD: Wildcat COUNTY: Zowman - _
LOCATION OF WELL: Gtr., “NE N Sec., 27 Twp., 1Z1R Rge., 103w
well is 1250 feet fram (M) (¥) seciion line 2nd 1550 feet anc from () (%2, section lir
TOTAL DEPTH;: S300! ELEV.: 294z, 1 (ORI GR, KB)
DATE PLUGGED: March 21, 1985 ELECTRICOR OTHER LOGS RUN: DLL, CZL. C¥L, =l
NO. OF DSTS RUN: Z {see back}
IFWELL WAS CORED, INTERVALS CORED: 9323-9388"
PFOWELL WAS FILLED WiTH MUD LADEN FLUID, MUD WEIGHT: 10, & Ibs.scal
NAME OF FIELD INSPECTOR PRESFNT DURING FLUGEING: 2ick Hiutchins
WELL RECORD
CASING FLIUGS CEMENT _
DEPTH WEIGHT AMOUNT NO.
SIZE SET NG /FT PULLED TYPE SACKS INTERY AL —
B3/ A 20181 KE 2/ = Nong Zlass G 430 '
[ _C
1 =0
" =i
! 22158 Bl
BEMARKS: Wo-tep nlug pending rancher's reguasct.
Will repert finmal plug wia Sundry Nocice.
GEOLOGIC MARKERS
Measured Deapth True
MName of Formztion Wertical Temil
Creenheorp 35001 -
Dakota 457250 -
Spezarfish =393 _
Jire sz.lrC SinoaT = "
Mipneiugs 5330 -
n1222% Ling S RIsH - —
Laarlos = -
Micsion Ceanvon TETO -
Lodgepsle P58 -
Cevonlan R0 -
Intericsxe L3 - —
ked ziver R —

{COMPLETE FORM ON REVERSE SIDE)




ORILL STEM TEST DATA

| heraby swear ar affirm ‘ha,,the information herzin providsed is true, complete znd covrect as determined from all availzble records,

//mwé{/ﬁ D_ai//%/ﬁs

. Petroleun Encineer
Tiilz

]

State of ColorazZe ) (

County of _ Lenve~
On this 2 é% day of /}? MC’/A-/ .19 ?5 , before me personaily appearad
@@L/&-ﬁ/ f;., //Dfﬁz , to me known as the person described in and who exscuted the foregoing instrument

and acknow{edgad Hﬂ”t {s)he exacuted the same as his/her fres act and deed. [
awg m%jz/u

Motary Notary Pubi]
Seal State of /ff{é%&‘.&ée) __ County of / Fol ll N

My Commission expires K;k{/,,(, i/, /9“8:?’

INSTRUCTIONS

1. Within thirty {30) days after the plugging of any well, the owner
or operator thereof must file the original and thres copies of this re-
port with the Naorth Dakota industrial Commission, Oil and Sas Divi-

sion,

2. The owner or aperator shail file with the OHl and Gas Division _
thres copies of the following: 3ll logs run, drill stem test reports and G"
charts, formation water analysis and roninterpretive lithologic logs or
sampie descriptions if complied.

T iy
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Total Psetroleum, Inc.
ONE DENVER PLACE - SUITE 3100 TILZIFHONE 2303 281.2000 MALLING ADDRESS

863 18TH STREET

CENVER COLORADS P. Q. BOX 300

DENVER. COLORADO BO201

CZDAZ HILLS 1-22
Sec Z2-TI31N-5103W
3owman Countyv, ND
Well Fiie F1140%

J8T £1 ~  BRed River A 9152-920%¢

Tima Pressures
IF 3 HMir 85-138
Is1 0 Min 3863
Znd Flew 1RO Min 183-360
FS2 TEQ Min 3320
FF LAZ ¥Min £15-523
14 £QL7
T4 LBLT
Sampler: 300 cc Dil, 1200 co Wrr.eld cu £t Gas, Fecoverv: 410" (5.8 BBLS) HGCO
Fressure 120 psi, REw = 229 2 58° 8301 [(&.7 3BLS) Sw
Gravitv 24° A71, Temp = 218°F 1260 {12.3 BELE) Isra’
DST £#2 - Red River "C' S9321-93E8"
Time Prezsuvres
iF 3 Min A30-1003
: is1 5C Hin 41724
' 29¢ Flow 180 Min 108223783
Ts1 L8O Mirn 4084
:F 180 Min 3B13-L087
IHP 3123
THF 3123
Samplier: 23C0cc Wtr Zecoverv: 310" (4.4 B3ILS) Aricnia cut Tud
87130 (117.1 B3LSY 8%
SoZ230 (12103 BALSY Torsl




\L’v ‘ell File No.1-,~q

FORM 4 - 3
North Dakot a State Industrial Comp‘mﬁl q ;»" rHJ 3,'
Oil and Gas Division bl ;_ 5‘,,“#’[ & &4 =
0 ~ B
900 EAST BOULEVARD » BISMARCK, NORTH DAKRG‘A !of.oly S\\V.J
SUNDRY NOTICES AND REPORTS ON WE
1. Motice of .ntention 1o Drill or Redrili 7. Report of Casing
2. Motice of intention to Change Plans 8. Report of Redrilling or Repair
3. Notice of Intention to Pull Casing 9. Supplementary Histary
4, Notice of Intention to Abandon Well 10, Well Potential Test
5. Report of Watsr Shut-Off 11. Crilling Prognasis
6. Report of Shooting or Acidizing 12¥crice of Zeclavtarior ht
MNAME OF LEASE CEoOsE ETLLS Date Vs sbk 20 , 19 =%
" WELL NO, S0 is loczted 12300 #, from (N) (SX line and 1530 ft. from the (BT (W) i
N of Secticn 22 Township 31N Range SO3u in 20WTAn Courty
; County, Wildear Field Pool, The eievation of the L L
: is 2042,1 feet zbove sga level.

MName and Address of Contractor, or Company which witl do work is:

( {DETAILS OF WORK) .
{State names of, and expected depth of objective sand; show sizes, weight, and lengths of proposed casing,
indicate mud weights, cementing poinis, and all other details of work)

4. ZJisposirion of Salt Water: Truck to dpcsming Srill zite.
5. Lispesition of Mud: Truck ts dpceming drill szizsz.
L. 2irt Contractor: Miller Censtrucrticn, Bowman, North Lako-a.
N poroxizate Date of Restoration: Anril - Mav, L9&3
E. Zazty Responsible for Sesding: Total Fetvolzum, Inc
F indicaze if Cropiand N A
Company Total Fetreclileum, Inc. Do not write in this space
P.2. Eox 300, S:ze 3.00
Address Denver, CC 8020

[
Ny

B : _ o1 Approved Ll 3 _ 19 50
N By %’Wx//p’/?/’};_ v K s LETE Ky 0 g T

]
-a.ﬂ.ie}/;]//;"-’etri
Title Sr, Fetdolens Eozinser Title Z//ﬁlé’///m;@ﬁ/_/ ,»CVM_M/Z/JM

{Instructions Over)




Precision Service, Inc.

BOX 3659 Ph. 307/237-9327 BOX 1596 Pn, )2
CASPER, WYOMING DICKINSON, NOR

WATER ANALYSIS REPORT

OPRERATOR Total Petroleum DATE MI/BS LAB NO. 2549-17
WELL NO Cedar Hills #1-22 LOCATION Sec, 22-131N-105W

FIELD FORMATION __ Red River "C"

COUNTY. Bowman INTERVAL 9321-9388

"STATE N.D. SAMPLE From DST #2 (Sample Chamber)

REMARKS & CONCLUSIONS: _ Orange brown cloudy water, Light orange brown cloudy filtrate.

Nitrate, mgq/]l — negative
Chramate, mg/l -— trace

Cutions mg/1 meq/1 , ’Animu mg/1 meq/1
Sodium - - (€alc) | 18,647 811,15 Sulfate - - - - - - 1,370 28.50
Potasgium - - - - - "_ — Chloride - - - « - = 30,380 856.72
Lithium « « « = = = _ = Carbonste - - « « . 0 —
Calcluma - - - - - - 1,443 72 &_ Bicarbonate - - - . - 366 6,00
Magnesium  + = - o+ - 98 . 8.06 Hydroxide -+ - = -

. Iro;p =« - = « - - - i : - Hydrogen sulflde - - . - —
Total Cations - - - - _ 891.22 ‘Total Anions - - - . _ 891.22
Total dissolved solids, mg/1 - - - - . _—52'304 ‘Specific resistance @ 68°F.:
NaCl equivalent, mg/l - - - - - - - 51,378 Observed - - - - _ 0:149  opmeters
Observed pH - - - - . - - . - - ___6.82_ Calculated - - - - __0.150  ohm.meters

WATER ANALYSIS PATTERN

: Scale
Sample above described MEQ per Unit
Na [ Ct 50 Na Ct
Ca HCOs 5  Ca Hff HCO,
Mg i S0. 5 Mg SO.
. Fe COs 5 Fe CO,

(Na valus in abows graphs Includes Nu, K, and L1}
NOTE: Mg/!—Milligrams per liter Moq/1= Milligrem equlvalents per liter
Bodlum chloride equivaltnt=by Dunlap & Hewthoras esikculation [rom coroponents



WATER ANALYSIS REPORT

BOX 3659 Ph. 307/237-9327
CASPER, WIOMING

Precision Service, Inc.

BOX 1596 Ph. 701/

DICKINSON, NORTH DA/

§6021 S
‘l-" \ .
Lkl

oPERATOR____Total Petroleum pDATE__ 3/21/85 LAB NO.___ 2549-6
WELL NO Cedar Hills #1-22 LOCATION Sec. 22-131N-105W

FIELD FORMATION Red River "C™

COUNTY Bowman INTERVAL 9321-9388

STATE N.D. SAMPLE From__DST #2 (Sample #6)

REMARKS & CONCLUSIONS:

Orange brown cloudy water, Light corance brown cloudy filtrate.

Nitrate, mg/1 — negative

Chromate, mg/1 — negative

Cations mg/1 meqg/1 Anlons mg/1 meg/1
Sodium . . (Cale) 17,694 _ 769,69 Sulfate - - - - - - 1,370 28,50
Potassium - - - - . i — Chloride - - - - - - _ 28,910 B15.26
Lithilum - - - = - =« - — Carbonate - - - - - 0 i
Calclum - - - - -« - 1,443 __ 72,01 Bicarbonate - - - - - 366 6.00
. Magnesiurs - - - - - — 98 __ 8,06 Hydroxide - - - - -
Irop = = = = =« « = — — Hydrogen sulfide - - - - —
Total Catons - - - - 849,76 Total Anions - - - . _ 849.76
Total dissolved polids, mgf! - - - - .« 49,881 Specific resistance @ 68°F.:
NaCl oquivalent mg/l « - - = = « = 48,955 Observed - - - - 0.159 hm-meters
Observed pH - - « - - . = « = . 6.79 Calculated - - - - 0.154 chm-meters
WATER ANALYSIS PATTERN
Scale
Sample above described MEQ per Unit
Na C1 S0 Na Ci
Ca : HCO»> 5 Ca HCO,
Mg S04 5 Mg S0,
. Fe COs 5 Fe CO,

{Na vulus in sbove graphs Includes Ne, K, and L)

NOTE: Mg/l=Milligrams petr litet Mog/1= Milllgram squivalents per Uter
fadium chloride equivaleni=by Dunlap & Hewthorne calculston lrom componmts

I




Precision Service, Inc.

BOX 3659 Ph. 307/237-9327 BOX 1596 Ph. 701/225-
CASPER, WIOMING DICKINSON, NORTH DA

WATER ANALYSIS REPORT

operaTOR___Total Petroleum DATE___ 3/21/85 LAB NO._ 2549-5
WELL NO Cedar Hills #1-22 LOCATION Sec, 22-131N-105W

FIELD FORMATION ___Red River "C"

COUNTY Bowman INTERVAL 9321-9388

STATE N.D. SAMPLE FroM_ DST #2 (Sample #5)
REMARKS & CONCLUSIONS:_Light brown cloudy water, Light brown cloudy filtrate,

__Nijtrate, ma/]l --- negative
Chramate, mg/l — negative

Sodlum - -(falc) . _ 17,538 _ 762,92  gufate - - - - - - 1,400 29.12

Potassium - - - - - — — Chloride - « - - « « 28,420 801 .44

Lithlvum - - - - - =« — e Carbonate - - - - - 0 —

Caleflum - = - - « = 1 L 443 72 001 Bicubon.te ..... 512 8 - 40

Magnesium - - - - - 49 4.03 Hydroxide - - - - -

Iron - - = = = = - — . _— Hydrogen aunlfide - . - —— h—
Total Cationa - - - - 838.96 Total Anlons - - - - 838.96

Total dissclved solids, mg/t « - - - . 49,362 Specific reaistance @ 68°R.:

NaC} cquivalent, mg/l - - « - - - -« __48,265 Observed - - - - _0,159 ohm-meters

Observed pH - = - « = = « = o - 7.39 Calculated - - - - 0,156  ohm-meters

WATER ANALYSIS PATTERN

Scale
Sample above described MEQ per Unit
Na C1 X Na Ci
ca H HCOs 5 Ca HCO,
Mg i 504 5 Mg 50,
. Fe COs 5 Fe COs

(Na valua in abowe graphs Includes Ma, K, and L2}
NOTE: Mg/t =Milligrams per Uier Meq/1= Milligrsm equivalonts per Lter
Bodlum ehlovide equivslent=by Dunisp & Hewthorno caleulsilon from compoosnts



BOX 3659 Ph, 307/237-9327
CASPER, WYOMING

Precision Service, Inc.

WATER ANALYSIS REPORT

BOX 1596 Ph. 701/225-6021.
DICKINSON, NORTH DAKOTA = .. .’

S~ JZ‘.J’_) v

OPERATOR. Total Petroleum paTe__ 3/21/85 LAB NoO,_ 25494
WELL NO Cedar Hills #1-22 LOCATION Sec. ?2—131{4—105»]

FIELD FORMATION _ Red River “C"

COUNTY Bowman INTERVAL___ 9321-9388

STATE N.D. SAMPLE FRoMDST #2 (Sample #4)

REMARKS & CONcLuUsItoNg. Light brown cloudy water, Light brown cloudy filtrate.

Nitrate, mg/1 —— negative

Chromate, mg/1 -—-- negative

Lations my/L meq/l Anions mg/1 meg/l
Sodlem - .- (Calc) 17,524 762.30 Sulfate - - - - - - 1,370 28.50
Potassium - - - - - — — Chloride - - - - - -« _ 28,420 801.44
Lithium - -~ - - - - — — Carbonate - - . - . 0 h—
Calibm = = « = « - 1,443 72.01 Bicarbonate = - « « - 512 8.40
Magnesiyvm -~ - - .« - 49 .03 Hydroxide - - . . -

Irem - =« « o -« - - - n— Hydrogen sulfide - - - — —
- TNy a7
Tota] Catdona - - - - 838.34 Total Anions - - . - _SL-:M__
Total dissolved solids, mg/1 - - - . . . I49|:3-.|-8_ . Specific realstance @ 68°F.:

NiaCl oquivalent, mg/l - - - - - . - 48,236 Observed - - - - _0.162 opmeters
ObIGtVEd pH ------ - = = @ 7 . 25 C.lc“ht.d e e W 0 .156 ohm_w.
WATER ANALYSIS PATTERN

Scale '
Sample above described MEQ per Unit
Na Cl1 50 Na C1
Ca : H HCO» 5 Ca HCO,
Mg 25 $0. S Mg SO,
. Fe CO>s 5 Fe CO,

{Na value in sbove graphs Includes Na, K, snd LD
NOTE: Mg/1=Milligrams psr lter Moq/i = Milllgram squivalenta per ltwr
Sodlnm chlacide equivslent=by Dunlap & Hawihorao eslculation (rom componsnts

R ———————————————————..S




Precision Service,

BOX 3659 Fh. 307/237-9327
CASPER, WYOMING

WATER ANALYSIS REPORT

0

Inc.

BOX 1596 Ph. 701/2£5-602

DICKINSON, NORTH

OPERATOR ___Total Petroleum DATE___ 3/21/85 LAB NO.___ 25493
WELL NO Cedar Hills #1-22 LOCATION Sec. 22-13&1‘5:105’?
FIELD FORMATION Red River "C
COUNTY Bowman INTERVAL 932]1-9388
STATE__ N.D. SAMPLE FroM_DST #2 (Sample #3)
REMARKS & CONCLUSIONS: Light hrown cloudy water, Liq}lt brown cloudy filtrate.
Nitrate, mg/l --- negative
Chramate, mg/1 — trace
Catlons mg/i meq/1 Anfons mg/1 meq/1
Sodium - - (falc) 18,673 812,26 Sulfste - - - - « - 1,500 31.20
Potassium - - - - - - — Chloride - « « - = -« 30,380 856.72
Lithhum - - - - - - - — Carbonate - - - - - 0 —
Calcltrm - = = - = - 1,523 76.00 Bicarbonate - - - - - 512 8.40
Magneslom - - - - - o8 8.06 Hydroxide - - - - =
Iren¢ - - - - - - - — — Hydrogen sulfide - - - - -
Total Cations e - = = 896.32 Total Anlons = = = « _BM.
Total dissolved solids, mg/i - - - - - 52,686 Specific realstance @ 68°F.:

NaC! oquivalent, mg/l = = - - - - . 51,584 Observed - - - - _ 0,149  opor meters
Observed pH - = = = = = o o & = 7-19 Calculated - - - - 0.150 ochm-maters
WATER ANALYSIS PATTERN

Scale N
Sample sbove described MEQ per Unit
Na | C1 50 Na C1
Ca HCO» S Ca HCO,
Mg SO 5. Mg SO.
Fe CO» 5 Fe CO,

(Ns vslue in sbove graphs includes Mo, K, and L))
NOTE: Mg/I=Milligrams por lier Meq/1= Milligram squivalents per lve
Rodinm chloride equiveltnt—by Dunlap & Hewthoras cakulailor from componsnta



. ¢ , . nn
BOX 3659 Ph, 307/237-9327 BOX 1596 Ph, 701/225-602% ,
CASPER, WYOMING DICKINSON, NO -

WATER ANALYSIS REPORT

opERATOR ___Total Petroleum DATE 3/21/85 LAB NO._2549-2
WELL NO Ceslar Hills §#1-22 LOCATION Sec. 22-13‘171@%105'&

FIELD . FORMATION Red River “C

COUNTY Bowman __ INTRRVAL_ 9321-9388

STATE_ N.D. sampLE rrom_DST #2 (Sawple #2)

REMARKS & CONCLUSIONS: Brown cloudy water, Light brown clqldy filtrate.

Chramate, mg/1 — 15

Lations mg/l meg/1 Anions mg/l meq/1
Sodlum - - falc) . _ 47,051 2046.,70 Sulfate = - « = = - 1,860 38.69
Potasaiumg - - -~ - - — -_ Chloride - - - - - - 77,420 2183.24
Lithlvm - - - =~ = - i — Carbonate = ~ - - - 0 —_
Caldum - - « « - - 3,407 170,01 Bicarbonate - - - - - 293 4.81
Mam.ﬁum _____ 1 22 10 - 03 H’droﬂdc - . & s =
Irom o+ = = = =~ = = - ’ - - Hydrogen sulfide - - - i -

Total Cations - - - . __22_2_6i4. 'Totll Anions - e o 2226.74
Total dissoclved solide, mg/l - - - - 130,153 Specific reslatance @ 68°P.:
NeCi equivalent, mg/l = » = - « = « 128,961 Observed - - « - 0.073  opm meters
Observed pH - - - - « - - e e e 192 Calculated - - - - _ JeP/3  opmometens

WATER ANALYSIS PATTERN

Scale
Sample above described MEQ per Unit
Na C1 200 Na C1
Ca ] HHHCO» 20 Ca HCO,
Mg ] 504 20 Mg S0.
. ~ Fe CO»s | 20 Fe CO,

tNe wvelue' In sbowe graphy Includes Ng, K, and LI}
WOTE: Mg/l—Milligrems pw lter Meq/l= Milllgram squivalents per Liter
Bodlum chloride equivalent=by Dunlep & Hawthorns calculation (rom componenis




CASPER, WYOMING

WATER ANALYSIS REPORT

OPERATOR Total Petroleum

Precision Service, Inc,.

BOX 3659 Ph'. 307/237-9327

BOX 1596 Ph, 701/2
DICKINSON, NORTH DA

DATE 3/21/85 LAR NO,__ 2549-1

WELL NO Cedar Hills $1-22 LOCATION. Sec, ?2—13];N—105W . | }
FIELD {aabace ¥ FORMATION Red River "C" Lo
COUNTY Bowman INTERVAL 9321-9288

STATE. N.D. SAMPLE From__DST #2  (Top Sample)

REMARKS & CONCLUS1ONS:_ Mud, Chemical on top, Yellow brown cloudy filtrate.

Ammonia Present

Nitrate, mg/1 — 200

Chromate, mg/1 —— 85

Cations mg/1 meq/1 Anjons mg/1 meq/l
Sodlum - - (Lalc) | 107,183 4662.46 Sulfate = = - - « - 1,120 23.30
Potassium - - - - = — - Chloride = « = « = « 174,440 4919.2)
Lithlum - - - - - - _ h— Carbonate ~ - - - - - 1,020 33.97
Calchum - = - = - = 7,615 379.99 Bicarbonate - - - - - 0 —
Magnesium - - - - - 0 — Hydroxlde - - - - - 1,122 65.97
Irom = = = = = « = — - Hydrogen sulfide - - - —— _—

Total Catlons - - - - ._50&4_5_ Total Apnions - - - - _ﬂl2._45_
Total diwsolved solids, mg/) - - = - « 292' 500 Specific resistence @ 68°F,:

NaCl equivalent, mg/l - - - - - - - ﬁ?@' EQI'EEI Observed . - .. ___0-048 ohm-meters
Observed pH = = = = = - = = = = —_ 2 Calculated - - . . _ 0.048 o grern
WATER ANALYSIS PATTERN
Scale

Sample above described MEQ per Unit
Na Ci 500 Na C1
Ca HHHCO» 50 Ca HCO,
Mg 80 50 Mg S04
. Fe COa 50 Fe COy

{Na walua in sbove graphs Includes Ma, K, and LD
NOTE: Mg/l=Milligrams per liter Meg/1= Milllgram equivalents per Ktwr

Bodlum ehlorids equivalent=by Dunlsp & Hewthorne calrulstlon lrom componants

I ——




Precision Service, Inc.

BOX 1596 Ph. 701/225-6021
=\ DICKINSON, NORTH DAKOTA

WATER AN S REPORT
OPERATOR Total Petroleun il 1/85 LAB NO. 2549~-7
WELL NO Cedar Hills #1-22 LOCATIO Sec, 22-13IN~105W
FIELD FORMATION __Red River “C®
COUNTY Bowman - INTERVAL 9321-9388
'STATE N.D, SAMPLE FrRoM_DST #2 (Sample Chamber)

REMARKS & CONCLUSIONS:._ Orange brown cloudy water, Light orange brown cloudy filtrate.

Nitrate, mq/]l — negative
Chramate, mg/1 - trace

Cations mg/1 meq/1 Anions mg/1 meq/1
Sodium - - (Lalc) | 18,647 811,15 Sulfete - - - - - - 1,370 2B.50
Potassium - - - « - - _— Chlorids - « - - « 30,380 B56.72
Lithium - - - - - « - - Carbonate - - - - - 0 —
Calium - - -« = - - 1,443 72,01 Bicarbonate - - - - - 366 6.00
Magnesinm - - - - - 98 B.06 Hydroxide - - - - -

. Irom - = = « = - - h— — Hydrogen sulfide - - - i —
Total Cations . - - . __891.22 Total Amions - - - - _ 891.22
Total dissolved solide, mg/1 - - - .". 52,304 *Specific resistance @ 68°F.:
NaCl squivaient, mg/l - « « « . - - 51,378 Observed - - - . _0.149 o nmmeters
Observed pH - - - - - - . . .. ___6.82 Calculated - - . - _0.150  opmmetars

WATER ANALYSIS PATTERN

Scale
Sample above described MEQ per Unit
Na [ C1 50 Na Ct
Ca ] HCOs S Ca HCO,
Mg i E_:' 850, 5 Mg 80,
Q@ ri COs 5 Fe CO,

{Na walus in sbove graphs Includes Na. X, and LD
NOTE: Mg/1 =Milligrams per liter Meq/1= Milligram squivalents per liter
Sodium chloride equivalent=by Dunlep & Hawtherns calculation from P »




Precision Service, Inc.

BOX 1596 Ph.
DICKINSON,

BOX 3659 Ph. 307/237-9327
CASPER, WYOMING

WATER ANALYSIS REPORT

OPERATOR Total PetrolLeum DATE 3/21/85 LAB NO. 2549-6
WELL NO Cedar Hills #1-22 LOCATION Sec, 22-131N-105W

FIELD FORMATION Red River "C"

COUNTY Bowman INTERVAL 93219388

STATE N.D. SAMPLE FrRoM_ DST #2 (Sample #6)

REMARKS & CONCLUSIONS: Orange brown cloudy water, Light orange brown cloudy filtrate.

Nitrate, mq/1 — neqative
Chronate, mg/1 -~ negative

Cations mg/l meq/1 Anions mg/1 meq/l
Sodium - . (falc) 17,694 769,69 Sulfate - - - - - - 1,370 28,50
Potassium - - - - - = _— Chioride - - - - - - _ 28,910 B15.26
Lithlum - - - « - - — — Caurbonate~ .= = - - =« 0 -
Calciom - - - - - - —1.443 72,01 Bicarbonate - - - . - 366 6.00
Magnesiom - - - - - 98 B.06 Hydroxide - - - «

Jrom - - = = = - = - _— Hydrogen sulfide - - - — —
Total Catlona - - - - __ 849,76 Totat Anlonl - . - - ___M
Total dissolved solide, mg/1 - - - - - 49,881 Specific resistence @ 68°F.:

NaCl equivalent, mg/l - - = . « - - 48,955 " Obmerved - - - - 0.159 ohm-meters
Observed pH - - - - . . . . . . 6.79 Calculzted - - - - 0.154 ohm-meters
WATER ANALYSIS PATTERN
Scale

Sample above described MEQ per Unit
Na C1 50  Na C1
Ca HCOx 5 Ca HCO,
Mg FH $0. 5 Mg SO
. Fe CO» 5 Fe CO4

{Na value in sbove graphs Inciude Mo, K, end LI}
NOTE: Mg/1==Milligrams per Lter Meq/1= Milligram squivalents per Wter

8odlum chlonde equlvalent=by Dunlsp & Hawthorne cakulatdon {rom components I




Precision Service, Inc.

BOX 3659 Ph. 307/237-9327 BOX 1596 Ph.
CASPER, WYOMING DICKINSON,

2 1)

L0 DIL & GAS

WATER ANALYSIS REPORT

OPRRATOR __TOtal Petroleum DATE. __ 3/21/85 LAB NoO.__2549-5

WELL NO Cedar Hills #1-22 LOCATION Sec. ?2-13}'N:105W
FIELD FORMATION ggglR;‘;gg C
Bowman INTERVAL =
COUNTY
STATE N.D. ' BAMPLE FROM__DST #2_ (Samwple ¥5)
REMARKS & CONCLUSIONS:_Li wa
Nitrate, mg/]l --—— negative .

Chromate, mg/1 — negative

LCations mg/l meq/1L Anions g/l megq/1
Sodium - -(Salcl_ 17,538 762,92 Sulfate - - « - « - 1,400 29.12
Potassium - - - =~ - i — Chloride - - - - - - _ 28,420 _.801.44
Lithlum - - « - - « b — Carbonate « - - - - 0 -
Calcium - = - - - - 1.443 72,01 Bicarbonate - - - - - 512 8.40
Magnesiom - - - - - 49 .03 Hydroxtde - = - « - _

Iron « «~ ¢ = = - — —— Hydrogen sulfide - - - — —
Total Catione - - - - _ 838.96 l‘l‘cul Anions - - - - ____._.838‘96

Total dissclved solids, mg/t - - - - - __ 49,362 Specific reslotance @ 68°F.:

NeCl equivalent, mg/l - - - - - . . 48,265 Observed - - - - 0,159  ohm-meters

Observed pH - = - = « = = = - 7.39 Calculated . - . . _0,156 chm-metars

WATER ANALYSIS PATTERN

Scale
Sample above described MEQ per Unit
Na C1 50 Na C1
Ca HCOa 5 Ca HCO,
Mg b i S04 5 Mg S04
@ - ; COs 5 Fe CO,

(Na valus In above graphs includes Na, K, and LI)
.NOTE: Mg/t = Milligrams per liter Meqg/l= Milllgram equivalents per liter
Bodium chloride equivelent=by Dunlap & Haewthorne cak lon (rom




BOX 3659 Ph. 307/237-9327
CASPER, WYOMING

WATER ANALYSIS REPORT

OPERATOR Total Petroleum paTe__ 3/21/85 LAR NO._ _2542-4
WELL NO Cedar Hills #1-22 LOCATION Sec, ?2—131N—105W

FIELD rorMATION _ Red River "C"

COUNTY. Bowman INTERVAL _ 9321-9388

STATE N.D. . SAMPLE FROMDUST #2 (Samwle #4)

REMARKS & CONCLUSIONS: Light brown cloudy water, Light brown cloudy filtrate.

Nitrate, mg/l -—— negative
Chramate, mg/1 —— negative

Lations mg/l meg/1 © Anions mg/1 meq/1
Sodlum - - (falc) | 17,524 762,30 Sulfata - - « - - - 1,370 28,50
Potassitzn, - ~ - = = — —_ Chloride - - - - - - 28,420 801.44
Lithhum « - =« = = =« —_ — Carbonate - -~ - - - 0 —
cddm ...... .1 1_443 72 » 01 Bicarbonata - -~ « -« . Sﬂ 8 - 40
Magnesiom - - - - . 49 4.03 Hydroxlde - - - - .

Irom - - = « - - - — b Hydrogen sulfide - - - — —
Total Cations - - - - _ 838,34 Total Anlons - - - - .838.34

Total dissolved wolide, mg/1 - - - ~ . _49 r_____318 . . Specific rexdstance @ 68°F.:

NaCl equivalent, mg/1 « - - - - - . __48,236 Observed - - - - 0162 b ceters

Observed pH - - - ~ - - - - .« . — 7.25 Calowlsted - - - - —0:156  onmometers

WATER ANALYSIS PATTERN

Scale
Sample above described MEQ per Unit
Na o >0 Na C1
Ca l HCO» 5 Ca HCO,
Mg SO. Mg SO.
. Fe CO» Fe CO,

[Ma vahig in above grapha includen Mg, X, pnd L1)
NOTE: Mg/1=Miligrams per liter Meq/1= Milligram equivalents per Urer
Sodium chlorida equivglent=by Dunlap & Hawthome esleulstion {rom componsits

S ———— . |




Precision Service, Inc.

BOX 3659 Ph. 307/237-9327 BOX 1596 Ph.|®
CASPER, WYOMING DICKINSON, R D#m as
g BEAOON 57
- \i__,)"/ '
WATER ANALYSIS REPORT
OPERATOR Total Petroleum pATE__ 3/21/85 LAB No.__ 2549-3
WELL NO Cedar Hills #1-22 LOCATION Sec. 22=131N~105W
FIELD FORMATION Red River "C"
COUNTY Bowman INTERVAL 9321-9388
STATE N.D. saMpLe rroM_DST #2 (Sample #3)

REMARKS & CONCLUSIONS: Light brown cloudy water, Light brown Cl(lldv filtrate.

Nitrate, mg/l -——— negative
Chromate, mg/l — trace

Cations mg/1 meq/1 Anlons A - mgl/l meq/1
Sodlum - - (£alc) _ 18,673 812,26 Salfate - - - - - . 1,500 31.20
Potassium - - - - - —_ — Chloride - - - - - - 30,380 856.72
Lithhum - - . - - - == — Carbonate - - - - - 0 —
Caldum - = « - - - 1,523 76.00 Bicarbonate - - - - - 512 8.40
Magnesium - - - - - 98 8.06 Hydroxide - - - - -

Irom - = = - = - - —_— — Hydrogen sulfide - - - — —
Total Cations . . . . __ 896,32 'Total Anions - - - . __896.32

Total dissolved eolide, mg/1 - . - . . 5__12 686 Specific raalstance @ 68°F.:

NaCl equivalent, mg/l - - - . - . . 951,584 Observed - - - . 0,149  ohm-meters

Observed pH - - - - « - - - . . —7.19 Calculated - - - - _ 0,150  ohm-meters

WATER ANALYSIS PATTERN

Scale
Sample above described MEQ per Unit
Na C1 50 Na C1
Ca : HCOs 5 Ca HCO,
Mg S0. 5 Mg SO,
® - d COs 5 Fe COs

. (Ma value in above graphs includes N», K, und LI}
NOTE: Mg/1—Milligrams per lter Meq/1= Milligram squivalents per lter
Sodinm chloride equivalent=—=by Dunisp & Hawthoroe calculation (rom




Precision Service, Inc.

BOX 3659 Ph. 307/237-9327
CASPER, WYOMING

WATER ANALYSIS REPORT

A Total mtr01am DATE 3/21/85 LAB NO 2549"2
SJPIELRL Tnog Ceédar Hills $#1-22 LOCATION Sec. ?2"131.“:105"7
FIELD FORMATION Red River "C
COUNTY Bowman INTERVAL -9321-9388
STATE N.D, SAMPLE From_DST #2 (Sample #2)

REMARKS & CONCLUSIONS: Brown cloudy water, Light hrown cloudy filtrate.

Nitrate, mq/1 — 60
Chramate, mg/1 - 15

Cations mg/1 meg/1 Anions mg/1 Joeq/1
Sodium - = (.Ca.lc_) - 42.!!5' 2046.70 Su".t. ______ 1'860 38 .69
Potasgium - - =« -« « — — Chloride - = - - =« = 77 I 420 2183,24
Lithivm - - - - - - — — Carbonats - - - -« . 0 —
Calclum - - - - - = 3,407 .170 .01 Bicarbontate - - - - = 293 4.81
Magneslom - - - . - 122 10.03 Hydroxide - - - - -
om - - - - - - - i — Hydrogen sulfide - - - — —

Totl Cations - - . . __2226.74 Toul Anous - - . . __2226.74
Total dissolved solide, mg/1 - - - - . 130,153 Specific resistance @ 63°F.:

NaCl equivalent, mg/1 - - - - - . - 128, 961 Observed - - .- . 0.073 ohm-meters
Observed pH - - - = - .. = - . —7 .92 Calculated - - . . —U .074 ohm-meters
WATER ANALYSIS PATTERN
Scale

Sample above described MEQ per Unit
Na Ci 200 Na Ci
Ca HCOs 20 Ca HCO,
Mg 804 20 Mg S04
@ - COs 20 Fe co,

(Na wvslye in sbove grephs Inctudes No, K, and LI)
NOTE: Mg/l=Miliigrams per lter Meq/1= Milllgram squivalents per lter
Sadium chloride equivelent=by Dunlap & Hawthorna caleulation from componsats



' \\\&(DO\ Precision Service, Inc.

BOX 3659 Ph. 307/237-9327 BOX 1596 Ph. 794/
CASPER, WYOMING DICKINSOR, NO

WATER ANALYSIS REPORT

R Total Petroleam DATE 3/21/85 LAB NO.__254%-1
o Cedar Hills §1-22 LOCATION Sec. 22-131N-105W NE.d o)
FIELD Widcaly FORMATION Red River "C"

COUNTY Bowman INTERVAL 932)1-9288
STATE N.D. SAMPLE FROM_ DST #2 (Top Sample)

REMARKS & CONCLUSIONS: Mud, Chemical on top, Yellow brown clmdy_filtrate.

Amonia Present

Nitrate, mg/1 — 200
Chravate, mg/1 — 85

Cations mg/t meq/1 Anions mg/1 Joeg/1
Sodlum - - (falc) 107,183 4662.46 Sulfate - - - - - - 1,120 23.30
Potagsium, =« - - = = - — Chlocide - - - - - - 174,440 4919.21
Lithium - « « -« . =« — — Carbonate = « = - - 1,020 33.97
Calclum « « « =« - . 7' 615 379 099 Blwm‘ta _____ 0 —
Magnesivm - - - - - 0 _ Hydrozide - - - - - 1,122 65,97
Irof - - = = = - « - - Hydrogen sulfide - - - — —

Toml Cations . . . .  5042.45 Totul Aoms . . . . _ 5042.45
Total dissolved solide, mg/1 - - - . . 292,500 Specific reaistance @ 88°F.:

NICI Nlliv.lml, m,l * * & & @ s w» EEI' E 2 I OMM - v = = 0 1048 ohm‘
Observed pH - - - « « - - - . . 9.48 Calculated - - - - 0.048 ohm-meters
WATER ANALYSIS PATTERN
Scale

Sample above described MEQ per Unit
Na C1 500 Nsa C1
Ca ki HCOs 50 Ca HCO,
Mg 30a 50 Mg 50,
@ - : COs 50 Fe CO,

(N» wulue in sbove graphs includes Na. K, end Li)
NOTE: Mg/I=Mlligrams per Uter Meq/1= Milllgram squivalents per Liter
Sodium chlatide equivalent=by Dunlap & Hawthorne caleulstion (rom componmnts




Precision Service, Inc.

BOX 3659 Ph, 307/237-9327

BOX .1596 o Pl
CASPER, WYOMING

DICKIN
‘:r Io’JN

GRS

WATER ANALYSIS REPORT

/

OPERATOR..___ Total Petroleum DATE___3/18/85 LAB NO.__2545-5
WELL NO Cedar Hills 1-22 LOCATION Sec. 22-131N-105W
FIELD FORMATION Red River "A
COUNTY Bowman INTERVAL 9152-9206
STATE N.D. SAMPLE FROM DST £#1 (Sample Chamber)
REMARKS & CONCLUSIONS: Brown cloudy water, oil on top, nght brown cloudy filtrate,
Nitrate, mg/] — 30
Chramate, mg/1l — 35
Cationa mg/1 meq/1 Anions ' mg/l meg/1
Sodium - . (falc) | 55,116 2397.56 Sufste - - - - - - 2,570 53.46
Potassium - - - - = - _ Chlorida - - - - - = 92, 123 2597 .78
Lithium - - - - - - i i Carbonate - - - - - -
Cllldn: ...... 4,810 240.02 Bicarbonate - - - « - 390 6.40
Qagneuum ----- 244 20.06 Hydroxide - - - - .
R - - s = = - = ha i Hydrogen sulfide - - - —_— —_
Tont Cotons - - - - _ 265764 Tors Aiens - - - . __2657.64
Total dissolved solide, mg/l - . - - - 155,250 Specific resistance @ 68°F.:

NaCl equivalent, mg/1l - - « - - - - 153,584 Observed - - . . _0,067  ohm-meters
Obeerved pH =+ « = o a 2 = = = = —_5.5[] Calculated - - - - _0,066 ohm-meters
WATER ANALYSIS PATTERN
Scale

Sample above described MEQ per Unit
Na HH C1 200 Na Ci1
Ca HCOs 2 Ca HCO,
Mg i SO« 20 Mg SO.
. Fe COs 20 Fe CO,

(Na vuiuo In above graphs Includes N, K, and LI)
NOTE: Mg/t =Milligrams per lter Meq/1= Milligram squivalents per lver
Badium chlorids equivalent=by Dunlap & Hawtherne calkulauon from componmmts

*




BOX 3659 Ph. 307/237-9327
CASPER, WIOMING

Precision Service, In

LHnres

RL.bLIVtD IS

WATER ANALYSIS REPORT

2545-4

LAB

NO,

Sec. 22-131N-1035W

Red River "A"

OPERATOR____Total Petroleum DATE. 3/18/85
WELL NO Cedar Hills 1-22 LOCATION

FIELD FORMATION
COUNTY. Bowman INTERVAL

STATE N.D. SAMPLE FROM

9152-9206

REMARKS & CONCLUSIONS:

DST #1 (Sample #4) Bottam Spl.

Dark brosn muddy water, trace of oil, ' Brown cloudy filtrate,

Nitrate, mg/1 — 100

Chramate, mg/1 — 400

Cations mg/} meq/1 Anjons mg/) meq/l
Sodiom . . (Cale) . 101,952 4434.90  sunre - .o - . . 1,050 21.84
Potaspsiuym = = - = = To— - Chlocide « - = = - = 172' 488 4863.94
Lithium - - - -« - - - — Carbonate - - - - - -

.hldmn ...... 8,818 440,02 Bicarbonate - - - - - 561 9.20
Magml!um _____ 244 20 006 Hydlollde _____
Ion - = = « = + - - - Hydrogen sulfide - - - - -
Total Cations - - - - __4894.98 Total Anions - - - . __4894.98
. 285,105 ; .
Total dissolved solide, mg/t - - - - - _}_Lﬂ. Specific resistance @ 68°F.:

NaCl equivalent, mg/i - - - - - - - __8_3_'._9._ Observed -« « - _0.049  ohm-mweters
Observed pH - - « - = = « -« - - __6.54 Calculsted - - . . _0.048 ohun-maters
WATER ANALYSIS PATTERN
Scale

Sample above described MEQ per Unit
Na C? 500 Na C1
Ca HCOs 50 Ca HCO,
Mg 50, 50 Mg 80,
Fe COa» 50 Fe CO,

(Na value In sbove graphe includes Na, X, and LY)
NOTE: Mg/f1= 'Mill!lrl.ml per Uter Weg/i= Milligram equivalents por Uter
)

Teut —he Nunlap & Hewthnrna astrulsilan fram cnrnponents




BOX 3659 Ph, 307/237-9327 BOX 1506 P, 1701/225-6021

CASPER, WYOMING DICKINSOI(W No;mr DMCDT

WATER ANALYSIS REPORT

OPERATOR Total Petroleum DATE____3/18/85 LAB NO._ 2545-3
WELL NO Cedar Hills 1-22 LOCATION Sec, 22-131N-105W

FIELD FORMATION Red River "A"

COUNTY. Bowman INTERVAL 9152-9206

STATE. N.D. ‘ : SAMPLE FPRoM_DST #1  (Sample #3)

REMARKS & CONCLUSIONS: _ Black muddy water, oil & oil cut mud on top, Brown cloudy

filtrate,
Nitrate, mg/l ——— 40
Chramate, mg/1 — 90
Cations mg/1 meq/1 Anions mg/1 meg/1
Sodium - - (-(:a-lc.) - 95' 833 4168 .73 Sulfate - - - - - < 1 [ 540 32 n03
Potasgium - - - - . - — Chloride - - - - - . _160,720 4532.30
Lithivm =+ - - - - - — — Carbonate - « - ~ 0 —
Calddum - - + « - - 8 [ 016 400 .00 _Bil:ll'bonate _____ 268 4 .40
.Hagnelium ----- trace _ Hydroxide - - - - =«
Irop - - = « = « = — — Hydrogen sulfide - . - — —
Total Cations - - - - ﬂz:j— Total Anions - - - - 4568.73
; - 266,377 oo '
Total dissolved solids, mg/l - - - - . Ld Specific resistance @ 68°F.:

NaCl equivalent, mg/l - - - - - - - ___255' 011 Observed - - - - 0.051 ohm-meters
Observed pH - = = - ¢« - =« - - - 6.25 Calculated .- - - - 0.049 ohm-meters
WATER ANALYSIS PATTERN
Scale

Sample above described MEQ per Unit
Na C1 500 Na C1
Ca ¥ HCO» 50 Ca HCO,
Mg 1 S0. 50 Mg SO,
Fe COa 50 Fe CO,

(Na walue in sbove grephs Includes Na, K, snd LI)
NOTE: Mg/i=Mlligrams per lier Moq/1= Millgram equivalents per Lter
Sodlum chlonds equivsbint=by Dunlap & Hewthorns ealkcnlation {rom

T L]




Precision Service, Inc.

BOX 3659 Ph, 307/237-9327 BOX 1596 \*Ph, 0Ry235
CASPER, WIOMING DICKINSON g NO

WATER ANALYSIS REPORT

OPERATOR Total Petroleum pATE___ 3/18/85 LAB NO.__2545-2
WELL NO Cedar Hills 1-22 LOCATION Sec. 22-131N-105W

FIELD FORMATION ___Red River "A"

COUNTY Bowman INTERVAL 9152-9206

STATR _ N.D. SAMPLE FroMm_DST #1 (Sample #2)

REMARKS & CONCLUSIONS: 0il sanple, sane 0il cut m'lld, (5% @to)

(Insufficient water for analysis)

Cations mg/1 meg/1 Aniony ' mg/1 meg/1
Sodium - - (falc) Sulfate - - - - . -
Potassium - - - + = Chloride - - - - . .
Lithhum « - = = - = Carbonate = - - -
Caleciam - - - - - - Bicarbonate - . - - -
Q(agnellum ----- Hydroxide - - - . .
o8 - = = = = = = : Hydrogen sulfide - - -
Total Catlom - - - . Total Anions “« - . =

Total dissclved solide, mg/1 - - - . - - _ Specific resistance @ 68°F.:

- NaCl equivalent, mg/l = - - - - . . Observed - e e . ohm-moeters

Observed pH - - - = & & o & o = Calculated - - - = ______ ohm-metsrs

WATER ANALYSIS PATTERN

Scale
Sample above described MEQ per Unit
Na 1 Na C1
Ca HCOa Ca HCO,
Mg S04 Mg SO.
. Fe COa ‘ Fe COy

{Na value in above grephs Incdudes Na. X, and Li)
NOTE: Mg/1 =Milligrams per liter Meq/1 = Milgram squivalents per Uver
Sodium chloride equivaleni=by Dunlap & Hawthorne eakulation from sompopents



BOX 3659 Ph. 307/237-9327
CASBPER, WYOMING

\‘,\.[‘ icl ‘-L

WATER ANALYSIS REPORT

Total Petroleum DATE 3/18/85 LAB NO 2545=1
:I;ELI:..AT:ﬁ Cedar Hills 1-22 LOCATION. Sec, 22-13IN-105W —
FIELD FORMATION __Red River "A"
COUNTY Bowman INTERVA 0152-9206
STATE . N.D. gAMPLE PRoM_DST #1_(Top Sample)

REMARKS & CONCLUSIONS: Qil sample, sane oil cut mud, 10% est.

(Insufficient water far analysis)

Cations mg/1 meg/1 Anjons - mglt _meq/1
Sodlum - - {Cald) Sulfste - - - - . -
Potassium - - - = - Chloride - - - - - .
Lithium . « « « - = : Carbonate - -'= . .
Calgium - - » - - = Bicarbonate - - - - -
.Maxnnium ----- Hydtoxlde - - - - -
Irom - = = = = = = Hydrogen wulfide - - -
Tota] CIdmﬂl - Tml Anim - = = =
Total dissolved solids, mg/l - - - - - Specific realstance @ 68°H.:
NaCl m“imutg ﬂll ------- e omd - w. = = Ohﬂl—mﬂlﬂ

Observed pH - - = = = o« o = o . — N Calculated - - . - _______ _ chm-maters

WATER ANALYSIS PATTERN

’ _ Scale
Sample sbove described MEQ per Unit
Na C1 Na C1
Ca HCOs Ca HCO,
Mg i - 80. - Mg SO,
Fe CO» Fe CO,

(Ns value I abewe graphs Includes Na, K, gnd LI)
NOTE: Myg/1=Milligrams per Hier Meg/1= Willigrem equivalunts per lter
Sodlum chlaride squivalmi=by Dunlap & Hawthoruo cakuistion {rom compousats
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Precision Service, Inc.

BOX 1596 Ph. 701/225-6021
DICKINSON, NORTH DAKDTA

BOX 3659 FPh. 307/237-9327
CASPER, WYOMING

WATER ANALYSIS REPORT

OPERATOR Total Petroleum pAaTE___ 3/18/85 LAB NO.__ 2545-5
WELL NO Cedar Hills 1-22 LOCATION Sec. 22-131N-105W

FIELD FORMATION Red River “"A"

COUNTY Bowman INTERVAL 9152-~9206

STATE N.D. SAMPLE FrRoOM__DST #1 {Sample Chamber)

REMARKS & CONCLUSIONS: Brown cloudy water, oil on top, Light brown cloudy filtrate,

Chromate, mg/l1 — 35

Cations mg/1 meg/1 Anions mg/1 meg/1
Sodium - - (falc) 55,116 2397.56 Sulfate - - - - - - 2,570 5_3.45
Potassiumns - - - - - -— —_ Chioride - - - - - 92,120 2597.78
Lithlum - - - - - - - — Carbonate - - - - - 0 —
Caldummn - = = « = = 4,810 240.02 Bicarbonate - - - - - 390 6.40
Magnesivm - - - - - 244 20.06 Hydroxide - - - - -

Iron - - - - - - - - ha— Hydrogen sulflde - - - —_ —
Total Cetons - - - - _M Total Apions - -~ - M
Total dissolved wolide, mg/1 - - - . - 155, 250 Specific resistance @ 68°F.:

NaCl equivalent, mg/l - - - - - - . —6_56'153' 684 Observed - - - - _0.067  ohm-meters
Observed pH - - - - - . . . . = —_— Calculated - - - - _0,066  ohm-meters
WATER ANALYSIS PATTERN
Scale

Sample above described MEQ per Unit

Na Ci 200 Na Ct

Ca HCOs 29 Ca HCO,

Mg ] S04 20 Mg 50,

: ﬁ
. Fe COs 20 Fe COy
{Nes wulue in above graphs includes Na, K, and L)
NOTE: Mg/1=Milligrams per liter Meg/1= Milllgram equivalents per ltwr

Sadlum chlo

rida equivalent=:by Dunlap & Hawthorne calculation [rom components



Precision Service, Inc.

BOX 3659 Ph. 307/237-9327 BOX 1596 Ph, 701/225-6021
CASPER, WYOMING DICKINSOR, NORTH DAKOTA

WATER ANALYSIS REPORT

OPERATOR____Total Petroleum paTe___ 3/18/85 LAB NO__ 2545-4
WELL NO Cedar Hills 1-22 LOCATION. Sec, 22-131N-105W

FIELD FORMATION Red River "A"

COUNTY Bowman INTERVAL 9152-9206

STATE_ N.D. SAMPLE FrROM__ ST #1 (Sample #4) Bottam Spl.

REMARKS & CONCLUSIONS: __Dark brown muddy water, trace of oil, Brown cloudy filtrate."

Nitrate, mg/l ——— 100
Chramate, mg/1 -- 400

Cations mg/i meq/1 Anlons ) . mg/1 meq/1
Sodlum - - (falc) _ 101,952 4434.,90 Sulfate - - - - - - 1,050 21.84
Potassium - - - - Co—— —— Chlodide - - - - « - 172,483 4863.94
Lithum - - - - - - — — Carbopate - - . - - -
Caldum - - - - - - 9,818 440,02 Bicarbonate - - ~ - - 561 9,20

.Hamulum ----- 244 20.06 Hydroxide - - . - -
Itom -~ = = = = = = —_ - Hydrogen sulfide - - - i —_
Total Cations - - - - _M .Totnl Anlong - . . . __M
Total dissolved solids, mg/l -~ - - - - _ﬁLﬂzaf’ 105  gpecific resistance @ 08°F.:
NaCl equivalent, mg/l - - - . - . . 283,9 Observed - - - . _(0.049  ohm-meters
Observed pH - - - = . . - . . . _B .54 Calculated - - - . _0.048  ohmy-meters
.

WATER ANALYSIS PATTERN

Scale
Sample above described MEQ per Unit
Na Ci1 500 Na C1
Ca i HCO» 50 Ca HCO,
h‘lg 80, 50 Mg 50,
. Fe i} COs 50 Fe COy

{Na walue in above graphs includes Na, K, and L)
NOTE: Mg/1=Milligrams per liter Meq/1— Milligram squivalents per liter

Coitism chlneids agudeglant —he Tlunlan & Hawthnraa sslenintian Fram companents

...



Precision Service, Inc.

BOX 3659 Ph. 307/237-9327 BOX 1596 Ph. 701/225-6021
CASPER. WYOMING DICKINSON, NORTH DAKOTA

WATER ANALYSIS REPORT

OPRRATOR ___ Total Petroleum DATE__ 3/18/85 LAB NO.__ 2545-3
WELL NO Cedar Hills 1-22 LOCATION Sec. 22-131N-105W

FIELD FORMATION Red River "A"

COUNTY Bowman INTERVAL 9152-9206

STATE N.D. SAMPLE PROM_DST #1 (Sawple #3)

REMARKS & CONCLUSIONS:__Black muddy water, oil & oil cut mud on top, Brown cloudy

filtrate,
Nitrate, mg/l =--— 40
Chramate, mg/1 — 90
Cations my/1 meq/1 Anions : mg/1 meq/1
Sodlum - - (falc) . 95,833 4168.73 Sulfate - - . - - - 1,540 32,03
Potassium « - « - = — — Chloride - - - « - = 160,720 4532.30
Lithium . - - - . - — — Carbonate - - - - - 0 -
Caldium - - = - - - 8,016 400.00 Bicarbonate - - - - - 268 4,40
Magnesium - - - - - trace — Hydroxlde - - - - -
Irop - - = = = = = — — Hydrogen sulfide - - - — —
Total c.ﬁm .- o+ = = 4568-73 ’ Total Anions - e - . 4568-73
- - 266,377 N '
Total dissolved solide, mg/1 - - . . . L4 Specific resistance @ 68°F.:

NaC! equivalent, mg/1 - - - - - - - __ 265,011 Observed - - - . _0:051  pnimeters
Observed pH - - - - . . . . . . 6.25 Calculated - - - . _ 0.049 . @ eters
WATER ANALYSIS PATTERN
Scale

Sample above described MEQ per Unit
Na ass C1 500 Na Ci1
Ca £ HCOs 50 Ca HCO,
Mg H S04 50 Mg SO.
@ - COs 50 Fe CO,

(Na value in sbowe grephs includes Na, K, and Li}
NOTE: Mg/i=Milligrams per liter Meq/1 = Milligram equivalents per Lter
Sodium chloride equivalent=by Dunlap & Hawthorns calenlation irom




Precision Service, Inc.

BOX 3659 Ph. 307/237-9327 BOX 1596 Ph. 701/225-6021
CASFER, YTOMING DICKINSON, NORTH DANDTA

WATER ANALYSIS REPORT

OPERATOR Total Petroleum DATE 3/18/85 LAB NO.___2545-2
WELL No__ Cedar Hills 1-22 = = LOCATION Sec. 22-131N-105W

FIELD FORMATION ___Red River "A"

COUNTY Bowman INTERVAL 9152-9206

STATE N.D. . sAMPLE FrRoM _DST #1 (Sample #2)

REMARKS & CONCLUSIONS: 0il semple, sane oil cut l'm.ld, (5% %t.)

(Insufficient water for analysis) '

Cations mg/ i meq/1 Anions ‘ mg/| meq/i
Sodlum - - (falc) Sulfate - - - - - -
Potassium - - - « Chloride - - - - - -
Lithivom - - - - - - Carbonate - - - - -
Calciom - « - « - - Bicarbonate - - - - .
Magnesiom - - - - - Hydroxide - - - - .
fron. - - - - - - - : Hydrogen sulfide - - -
Totat Catlona . - - - _____ Total Anions - - - -
Total diesclved eolids, mg/t - - - - . Specific resistance @ 68°F.:
- NaCl oquivalent, mg/f - - - - - . . - Observed - - « . ___  ohm-meters
Observed pH - - ¢ =« ¢ o o o o = Calculated - - - - = chm-metars

WATER ANALYSIS PATTERN

Scale
Sample above described MEQ per Unit
Na Ci Na ci1
Ca | HCO» Ca HCO,
Mg £ S0, Mg 504
@ - cos " Fe COs

{Na value in shove graphs Includes Na, K, and Ll)
NOTE: Mg/!=Milligrams per lter Meq/1 = Milligram squivalents per lter
Sodium chloride equivslent=by Dunlap & Hawthorne eslculation {rom componsnts




Precision Service, Inc.

BOX 1596 Ph, 701/225-6021
DICKINSON, NORTH DAKDTA

BOX 3659 Ph. 307/237-9327
CASPER, WYOMING

WATER ANALYSIS REPORT

operaTOR __ Total Petroleum pATE____3/18/85 LAB NO.__ 25451
WELL NO Cedar Hills 1-22 LOCATION Sec, 22-131N-105W
- : LI
FIELD FORMATION _ Red River "A
COUNTY. Bowman INTERVAL 9152-9206
STATE N.D. SAMPLE rrom_DST #1 (Top Sample)
REMARKS & CONCLUSIONS: 0il salmple, sane o0il cut mud, 10%.&st.
(Insufficient water for analysis)
Cations mg/1 meq/1 Anions myg/1 meg/1
Sodlum - - (Calc) Sulfate - - - - - -«
Potassium - - - - - Chloride - - - - - -
Lithium - - « - - - Carbonate - - - - -
Caldum « - - - . - Bicarbonate - - - - -
Magnesium - - - - - Hydroxide - - - - -
.Iron ------- Hydrogen sulfide - - - .
Total Cationte - - - - Total Anlong - = - «
Total dissolved solids, mg/1 - - . . . Specific resistance @ 68°F.:

NaCl equivalent, mg/1 - . - - . . . Observed - - - . ohm-metars
Observed pH - - - - - - . . . . Calculated - - - - ohm-meters
WATER ANALYSIS PATTERN
Scale

Sample above described MEQ per Unit
Na Ct Na Cl1
Ca HCOs Ca HCO,
Mg S0a Mg S0,
@® - COs Fe CO,

(Na valus In abowe graphs includes Na, K. and L)
NOTE: Mg/1=Miligrams per Hier Meq/1:= Milligram squivalents per Mter
Radi chloride equivalent=by Dunlap & Hawthorns cakulation from compopsuts
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Precision Service, Inc.

o BOX 3659 Ph. 307/237-9327 © BOX 1596 Ph, 701/225-6021
CASPER, WYOMING DICKINSON, NORTH DAKDTA

e

COMPANY Total Petroleum DATE 3/18/85 WO # _ 2545
LOCATION Cedar Hills 1-22 COUNTY Bowman STATE N.D.
REMA RKS Sec., 22-13IN-105W O g0 NS
DO VA0 X
DST #1 Red River "A" _9152-9206
Chlaride Nitrate Chremate Bs & W 0il
mg/1 g/l mg/1 % by vol| & by vol.
Start 40% 60%
. 2 mimite reverse aut ' 10% 90%
4 mimite reverse aut B2 92%
6 mimate reverse aut 20% 80%
8 mimite reverse aut 85% 15%
10 minmute reverse ocut 184,240 100 500+ 100%
12 mimite reverse cut 184,240 100 500+ 100%
Sample Chamber 92,120 30 95% 1 58
CONCLUS IONS OIL SAMPLE

_Specific Gravity @ 60°F ——— 00,9087
AP Gravity @ A0°F 24.2




. Precision Service, Inc.

. BOX 3659 Fh. 307/237-9327 BOX 1596 Ph, 701/225-6021
CASPER, WYOHING DICKINSOR, NORTH mm;@
COMPANY Total Petroleam wo # 2545
LOCATION Cedar Hills 1-22 . . COUNTY Bowman STATE N.D,
REMA RKS Sec. 22=131N-105W De )/
DST #1 Red River “"A" 9152-9206
_Chloride Nitrate Chranate Bs & W 0il
mg/1 mg/1 mg/1 % by vol| % by vol.
Start 40% 60%
. 2 minute reverse out ' 10% 90%
4 mimite reverse out 8% 92%
6 mimite reverse cut 20% 80%
8 minute reverse out 85% 15%
10 mimuite reverse out 184,240 100 500+ 100%
12 mimite reverse out 184,240 100 500+ 100%
Sample Chamber 92,120 30 95% t5e
CONCLUS IONS OT1, SAMPLE
Specific Gravity @ 60°F 0.,9087
APT Gravity @ 609 ——w— o8  24.2
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Precision Service, Inc.

o BOX 3659 Ph. 307/237-9327 © BOX 1596 Ph, 701/225-6021
CASPER, WYOMING DICKINSON, NORTH DAKDTA

e

COMPANY Total Petroleum DATE 3/18/85 WO # _ 2545
LOCATION Cedar Hills 1-22 COUNTY Bowman STATE N.D.
REMA RKS Sec., 22-13IN-105W O g0 NS
DO VA0 X
DST #1 Red River "A" _9152-9206
Chlaride Nitrate Chremate Bs & W 0il
mg/1 g/l mg/1 % by vol| & by vol.
Start 40% 60%
. 2 mimite reverse aut ' 10% 90%
4 mimite reverse aut B2 92%
6 mimate reverse aut 20% 80%
8 mimite reverse aut 85% 15%
10 minmute reverse ocut 184,240 100 500+ 100%
12 mimite reverse cut 184,240 100 500+ 100%
Sample Chamber 92,120 30 95% 1 58
CONCLUS IONS OIL SAMPLE

_Specific Gravity @ 60°F ——— 00,9087
AP Gravity @ A0°F 24.2




. 4

Precision Service, Inc.

BOX 1596 Ph. 701/225-6021
DICKINSON, NORTH DAKDTA

BOX 3659 FPh. 307/237-9327
CASPER, WYOMING

WATER ANALYSIS REPORT

OPERATOR Total Petroleum pAaTE___ 3/18/85 LAB NO.__ 2545-5
WELL NO Cedar Hills 1-22 LOCATION Sec. 22-131N-105W

FIELD FORMATION Red River “"A"

COUNTY Bowman INTERVAL 9152-~9206

STATE N.D. SAMPLE FrRoOM__DST #1 {Sample Chamber)

REMARKS & CONCLUSIONS: Brown cloudy water, oil on top, Light brown cloudy filtrate,

Chromate, mg/l1 — 35

Cations mg/1 meg/1 Anions mg/1 meg/1
Sodium - - (falc) 55,116 2397.56 Sulfate - - - - - - 2,570 5_3.45
Potassiumns - - - - - -— —_ Chioride - - - - - 92,120 2597.78
Lithlum - - - - - - - — Carbonate - - - - - 0 —
Caldummn - = = « = = 4,810 240.02 Bicarbonate - - - - - 390 6.40
Magnesivm - - - - - 244 20.06 Hydroxide - - - - -

Iron - - - - - - - - ha— Hydrogen sulflde - - - —_ —
Total Cetons - - - - _M Total Apions - -~ - M
Total dissolved wolide, mg/1 - - - . - 155, 250 Specific resistance @ 68°F.:

NaCl equivalent, mg/l - - - - - - . —6_56'153' 684 Observed - - - - _0.067  ohm-meters
Observed pH - - - - - . . . . = —_— Calculated - - - - _0,066  ohm-meters
WATER ANALYSIS PATTERN
Scale

Sample above described MEQ per Unit

Na Ci 200 Na Ct

Ca HCOs 29 Ca HCO,

Mg ] S04 20 Mg 50,

: ﬁ
. Fe COs 20 Fe COy
{Nes wulue in above graphs includes Na, K, and L)
NOTE: Mg/1=Milligrams per liter Meg/1= Milllgram equivalents per ltwr

Sadlum chlo

rida equivalent=:by Dunlap & Hawthorne calculation [rom components



Precision Service, Inc.

BOX 3659 Ph. 307/237-9327 BOX 1596 Ph, 701/225-6021
CASPER, WYOMING DICKINSOR, NORTH DAKOTA

WATER ANALYSIS REPORT

OPERATOR____Total Petroleum paTe___ 3/18/85 LAB NO__ 2545-4
WELL NO Cedar Hills 1-22 LOCATION. Sec, 22-131N-105W

FIELD FORMATION Red River "A"

COUNTY Bowman INTERVAL 9152-9206

STATE_ N.D. SAMPLE FrROM__ ST #1 (Sample #4) Bottam Spl.

REMARKS & CONCLUSIONS: __Dark brown muddy water, trace of oil, Brown cloudy filtrate."

Nitrate, mg/l ——— 100
Chramate, mg/1 -- 400

Cations mg/i meq/1 Anlons ) . mg/1 meq/1
Sodlum - - (falc) _ 101,952 4434.,90 Sulfate - - - - - - 1,050 21.84
Potassium - - - - Co—— —— Chlodide - - - - « - 172,483 4863.94
Lithum - - - - - - — — Carbopate - - . - - -
Caldum - - - - - - 9,818 440,02 Bicarbonate - - ~ - - 561 9,20

.Hamulum ----- 244 20.06 Hydroxide - - . - -
Itom -~ = = = = = = —_ - Hydrogen sulfide - - - i —_
Total Cations - - - - _M .Totnl Anlong - . . . __M
Total dissolved solids, mg/l -~ - - - - _ﬁLﬂzaf’ 105  gpecific resistance @ 08°F.:
NaCl equivalent, mg/l - - - . - . . 283,9 Observed - - - . _(0.049  ohm-meters
Observed pH - - - = . . - . . . _B .54 Calculated - - - . _0.048  ohmy-meters
.

WATER ANALYSIS PATTERN

Scale
Sample above described MEQ per Unit
Na Ci1 500 Na C1
Ca i HCO» 50 Ca HCO,
h‘lg 80, 50 Mg 50,
. Fe i} COs 50 Fe COy

{Na walue in above graphs includes Na, K, and L)
NOTE: Mg/1=Milligrams per liter Meq/1— Milligram squivalents per liter

Coitism chlneids agudeglant —he Tlunlan & Hawthnraa sslenintian Fram companents

...



Precision Service, Inc.

BOX 3659 Ph. 307/237-9327 BOX 1596 Ph. 701/225-6021
CASPER. WYOMING DICKINSON, NORTH DAKOTA

WATER ANALYSIS REPORT

OPRRATOR ___ Total Petroleum DATE__ 3/18/85 LAB NO.__ 2545-3
WELL NO Cedar Hills 1-22 LOCATION Sec. 22-131N-105W

FIELD FORMATION Red River "A"

COUNTY Bowman INTERVAL 9152-9206

STATE N.D. SAMPLE PROM_DST #1 (Sawple #3)

REMARKS & CONCLUSIONS:__Black muddy water, oil & oil cut mud on top, Brown cloudy

filtrate,
Nitrate, mg/l =--— 40
Chramate, mg/1 — 90
Cations my/1 meq/1 Anions : mg/1 meq/1
Sodlum - - (falc) . 95,833 4168.73 Sulfate - - . - - - 1,540 32,03
Potassium « - « - = — — Chloride - - - « - = 160,720 4532.30
Lithium . - - - . - — — Carbonate - - - - - 0 -
Caldium - - = - - - 8,016 400.00 Bicarbonate - - - - - 268 4,40
Magnesium - - - - - trace — Hydroxlde - - - - -
Irop - - = = = = = — — Hydrogen sulfide - - - — —
Total c.ﬁm .- o+ = = 4568-73 ’ Total Anions - e - . 4568-73
- - 266,377 N '
Total dissolved solide, mg/1 - - . . . L4 Specific resistance @ 68°F.:

NaC! equivalent, mg/1 - - - - - - - __ 265,011 Observed - - - . _0:051  pnimeters
Observed pH - - - - . . . . . . 6.25 Calculated - - - . _ 0.049 . @ eters
WATER ANALYSIS PATTERN
Scale

Sample above described MEQ per Unit
Na ass C1 500 Na Ci1
Ca £ HCOs 50 Ca HCO,
Mg H S04 50 Mg SO.
@ - COs 50 Fe CO,

(Na value in sbowe grephs includes Na, K, and Li}
NOTE: Mg/i=Milligrams per liter Meq/1 = Milligram equivalents per Lter
Sodium chloride equivalent=by Dunlap & Hawthorns calenlation irom




Precision Service, Inc.

BOX 3659 Ph. 307/237-9327 BOX 1596 Ph. 701/225-6021
CASFER, YTOMING DICKINSON, NORTH DANDTA

WATER ANALYSIS REPORT

OPERATOR Total Petroleum DATE 3/18/85 LAB NO.___2545-2
WELL No__ Cedar Hills 1-22 = = LOCATION Sec. 22-131N-105W

FIELD FORMATION ___Red River "A"

COUNTY Bowman INTERVAL 9152-9206

STATE N.D. . sAMPLE FrRoM _DST #1 (Sample #2)

REMARKS & CONCLUSIONS: 0il semple, sane oil cut l'm.ld, (5% %t.)

(Insufficient water for analysis) '

Cations mg/ i meq/1 Anions ‘ mg/| meq/i
Sodlum - - (falc) Sulfate - - - - - -
Potassium - - - « Chloride - - - - - -
Lithivom - - - - - - Carbonate - - - - -
Calciom - « - « - - Bicarbonate - - - - .
Magnesiom - - - - - Hydroxide - - - - .
fron. - - - - - - - : Hydrogen sulfide - - -
Totat Catlona . - - - _____ Total Anions - - - -
Total diesclved eolids, mg/t - - - - . Specific resistance @ 68°F.:
- NaCl oquivalent, mg/f - - - - - . . - Observed - - « . ___  ohm-meters
Observed pH - - ¢ =« ¢ o o o o = Calculated - - - - = chm-metars

WATER ANALYSIS PATTERN

Scale
Sample above described MEQ per Unit
Na Ci Na ci1
Ca | HCO» Ca HCO,
Mg £ S0, Mg 504
@ - cos " Fe COs

{Na value in shove graphs Includes Na, K, and Ll)
NOTE: Mg/!=Milligrams per lter Meq/1 = Milligram squivalents per lter
Sodium chloride equivslent=by Dunlap & Hawthorne eslculation {rom componsnts




Precision Service, Inc.

BOX 1596 Ph, 701/225-6021
DICKINSON, NORTH DAKDTA

BOX 3659 Ph. 307/237-9327
CASPER, WYOMING

WATER ANALYSIS REPORT

operaTOR __ Total Petroleum pATE____3/18/85 LAB NO.__ 25451
WELL NO Cedar Hills 1-22 LOCATION Sec, 22-131N-105W
- : LI
FIELD FORMATION _ Red River "A
COUNTY. Bowman INTERVAL 9152-9206
STATE N.D. SAMPLE rrom_DST #1 (Top Sample)
REMARKS & CONCLUSIONS: 0il salmple, sane o0il cut mud, 10%.&st.
(Insufficient water for analysis)
Cations mg/1 meq/1 Anions myg/1 meg/1
Sodlum - - (Calc) Sulfate - - - - - -«
Potassium - - - - - Chloride - - - - - -
Lithium - - « - - - Carbonate - - - - -
Caldum « - - - . - Bicarbonate - - - - -
Magnesium - - - - - Hydroxide - - - - -
.Iron ------- Hydrogen sulfide - - - .
Total Cationte - - - - Total Anlong - = - «
Total dissolved solids, mg/1 - - . . . Specific resistance @ 68°F.:

NaCl equivalent, mg/1 - . - - . . . Observed - - - . ohm-metars
Observed pH - - - - - - . . . . Calculated - - - - ohm-meters
WATER ANALYSIS PATTERN
Scale

Sample above described MEQ per Unit
Na Ct Na Cl1
Ca HCOs Ca HCO,
Mg S0a Mg S0,
@® - COs Fe CO,

(Na valus In abowe graphs includes Na, K. and L)
NOTE: Mg/1=Miligrams per Hier Meq/1:= Milligram squivalents per Mter
Radi chloride equivalent=by Dunlap & Hawthorns cakulation from compopsuts




Precision Service, Inc.

BOX 3659 Ph. 307/237-9327 BOX 1596 Pn, )2
CASPER, WYOMING DICKINSON, NOR

WATER ANALYSIS REPORT

OPRERATOR Total Petroleum DATE MI/BS LAB NO. 2549-17
WELL NO Cedar Hills #1-22 LOCATION Sec, 22-131N-105W

FIELD FORMATION __ Red River "C"

COUNTY. Bowman INTERVAL 9321-9388

"STATE N.D. SAMPLE From DST #2 (Sample Chamber)

REMARKS & CONCLUSIONS: _ Orange brown cloudy water, Light orange brown cloudy filtrate.

Nitrate, mgq/]l — negative
Chramate, mg/l -— trace

Cutions mg/1 meq/1 , ’Animu mg/1 meq/1
Sodium - - (€alc) | 18,647 811,15 Sulfate - - - - - - 1,370 28.50
Potasgium - - - - - "_ — Chloride - - - « - = 30,380 856.72
Lithium « « « = = = _ = Carbonste - - « « . 0 —
Calcluma - - - - - - 1,443 72 &_ Bicarbonate - - - . - 366 6,00
Magnesium  + = - o+ - 98 . 8.06 Hydroxide -+ - = -

. Iro;p =« - = « - - - i : - Hydrogen sulflde - - . - —
Total Cations - - - - _ 891.22 ‘Total Anions - - - . _ 891.22
Total dissolved solids, mg/1 - - - - . _—52'304 ‘Specific resistance @ 68°F.:
NaCl equivalent, mg/l - - - - - - - 51,378 Observed - - - - _ 0:149  opmeters
Observed pH - - - - . - - . - - ___6.82_ Calculated - - - - __0.150  ohm.meters

WATER ANALYSIS PATTERN

: Scale
Sample above described MEQ per Unit
Na [ Ct 50 Na Ct
Ca HCOs 5  Ca Hff HCO,
Mg i S0. 5 Mg SO.
. Fe COs 5 Fe CO,

(Na valus in abows graphs Includes Nu, K, and L1}
NOTE: Mg/!—Milligrams per liter Moq/1= Milligrem equlvalents per liter
Bodlum chloride equivaltnt=by Dunlap & Hewthoras esikculation [rom coroponents



WATER ANALYSIS REPORT

BOX 3659 Ph. 307/237-9327
CASPER, WIOMING

Precision Service, Inc.

BOX 1596 Ph. 701/

DICKINSON, NORTH DA/

§6021 S
‘l-" \ .
Lkl

oPERATOR____Total Petroleum pDATE__ 3/21/85 LAB NO.___ 2549-6
WELL NO Cedar Hills #1-22 LOCATION Sec. 22-131N-105W

FIELD FORMATION Red River "C™

COUNTY Bowman INTERVAL 9321-9388

STATE N.D. SAMPLE From__DST #2 (Sample #6)

REMARKS & CONCLUSIONS:

Orange brown cloudy water, Light corance brown cloudy filtrate.

Nitrate, mg/1 — negative

Chromate, mg/1 — negative

Cations mg/1 meqg/1 Anlons mg/1 meg/1
Sodium . . (Cale) 17,694 _ 769,69 Sulfate - - - - - - 1,370 28,50
Potassium - - - - . i — Chloride - - - - - - _ 28,910 B15.26
Lithilum - - - = - =« - — Carbonate - - - - - 0 i
Calclum - - - - -« - 1,443 __ 72,01 Bicarbonate - - - - - 366 6.00
. Magnesiurs - - - - - — 98 __ 8,06 Hydroxide - - - - -
Irop = = = = =« « = — — Hydrogen sulfide - - - - —
Total Catons - - - - 849,76 Total Anions - - - . _ 849.76
Total dissolved polids, mgf! - - - - .« 49,881 Specific resistance @ 68°F.:
NaCl oquivalent mg/l « - - = = « = 48,955 Observed - - - - 0.159 hm-meters
Observed pH - - « - - . = « = . 6.79 Calculated - - - - 0.154 chm-meters
WATER ANALYSIS PATTERN
Scale
Sample above described MEQ per Unit
Na C1 S0 Na Ci
Ca : HCO»> 5 Ca HCO,
Mg S04 5 Mg S0,
. Fe COs 5 Fe CO,

{Na vulus in sbove graphs Includes Ne, K, and L)

NOTE: Mg/l=Milligrams petr litet Mog/1= Milllgram squivalents per Uter
fadium chloride equivaleni=by Dunlap & Hewthorne calculston lrom componmts

I




Precision Service, Inc.

BOX 3659 Ph. 307/237-9327 BOX 1596 Ph. 701/225-
CASPER, WIOMING DICKINSON, NORTH DA

WATER ANALYSIS REPORT

operaTOR___Total Petroleum DATE___ 3/21/85 LAB NO._ 2549-5
WELL NO Cedar Hills #1-22 LOCATION Sec, 22-131N-105W

FIELD FORMATION ___Red River "C"

COUNTY Bowman INTERVAL 9321-9388

STATE N.D. SAMPLE FroM_ DST #2 (Sample #5)
REMARKS & CONCLUSIONS:_Light brown cloudy water, Light brown cloudy filtrate,

__Nijtrate, ma/]l --- negative
Chramate, mg/l — negative

Sodlum - -(falc) . _ 17,538 _ 762,92  gufate - - - - - - 1,400 29.12

Potassium - - - - - — — Chloride - « - - « « 28,420 801 .44

Lithlvum - - - - - =« — e Carbonate - - - - - 0 —

Caleflum - = - - « = 1 L 443 72 001 Bicubon.te ..... 512 8 - 40

Magnesium - - - - - 49 4.03 Hydroxide - - - - -

Iron - - = = = = - — . _— Hydrogen aunlfide - . - —— h—
Total Cationa - - - - 838.96 Total Anlons - - - - 838.96

Total dissclved solids, mg/t « - - - . 49,362 Specific reaistance @ 68°R.:

NaC} cquivalent, mg/l - - « - - - -« __48,265 Observed - - - - _0,159 ohm-meters

Observed pH - = - « = = « = o - 7.39 Calculated - - - - 0,156  ohm-meters

WATER ANALYSIS PATTERN

Scale
Sample above described MEQ per Unit
Na C1 X Na Ci
ca H HCOs 5 Ca HCO,
Mg i 504 5 Mg 50,
. Fe COs 5 Fe COs

(Na valua in abowe graphs Includes Ma, K, and L2}
NOTE: Mg/t =Milligrams per Uier Meq/1= Milligrsm equivalonts per Lter
Bodlum ehlovide equivslent=by Dunisp & Hewthorno caleulsilon from compoosnts



BOX 3659 Ph, 307/237-9327
CASPER, WYOMING

Precision Service, Inc.

WATER ANALYSIS REPORT

BOX 1596 Ph. 701/225-6021.
DICKINSON, NORTH DAKOTA = .. .’

S~ JZ‘.J’_) v

OPERATOR. Total Petroleum paTe__ 3/21/85 LAB NoO,_ 25494
WELL NO Cedar Hills #1-22 LOCATION Sec. ?2—131{4—105»]

FIELD FORMATION _ Red River “C"

COUNTY Bowman INTERVAL___ 9321-9388

STATE N.D. SAMPLE FRoMDST #2 (Sample #4)

REMARKS & CONcLuUsItoNg. Light brown cloudy water, Light brown cloudy filtrate.

Nitrate, mg/1 —— negative

Chromate, mg/1 -—-- negative

Lations my/L meq/l Anions mg/1 meg/l
Sodlem - .- (Calc) 17,524 762.30 Sulfate - - - - - - 1,370 28.50
Potassium - - - - - — — Chloride - - - - - -« _ 28,420 801.44
Lithium - -~ - - - - — — Carbonate - - . - . 0 h—
Calibm = = « = « - 1,443 72.01 Bicarbonate = - « « - 512 8.40
Magnesiyvm -~ - - .« - 49 .03 Hydroxide - - . . -

Irem - =« « o -« - - - n— Hydrogen sulfide - - - — —
- TNy a7
Tota] Catdona - - - - 838.34 Total Anions - - . - _SL-:M__
Total dissolved solids, mg/1 - - - . . . I49|:3-.|-8_ . Specific realstance @ 68°F.:

NiaCl oquivalent, mg/l - - - - - . - 48,236 Observed - - - - _0.162 opmeters
ObIGtVEd pH ------ - = = @ 7 . 25 C.lc“ht.d e e W 0 .156 ohm_w.
WATER ANALYSIS PATTERN

Scale '
Sample above described MEQ per Unit
Na Cl1 50 Na C1
Ca : H HCO» 5 Ca HCO,
Mg 25 $0. S Mg SO,
. Fe CO>s 5 Fe CO,

{Na value in sbove graphs Includes Na, K, snd LD
NOTE: Mg/1=Milligrams psr lter Moq/i = Milllgram squivalenta per ltwr
Sodlnm chlacide equivslent=by Dunlap & Hawihorao eslculation (rom componsnts

R ———————————————————..S




Precision Service,

BOX 3659 Fh. 307/237-9327
CASPER, WYOMING

WATER ANALYSIS REPORT

0

Inc.

BOX 1596 Ph. 701/2£5-602

DICKINSON, NORTH

OPERATOR ___Total Petroleum DATE___ 3/21/85 LAB NO.___ 25493
WELL NO Cedar Hills #1-22 LOCATION Sec. 22-13&1‘5:105’?
FIELD FORMATION Red River "C
COUNTY Bowman INTERVAL 932]1-9388
STATE__ N.D. SAMPLE FroM_DST #2 (Sample #3)
REMARKS & CONCLUSIONS: Light hrown cloudy water, Liq}lt brown cloudy filtrate.
Nitrate, mg/l --- negative
Chramate, mg/1 — trace
Catlons mg/i meq/1 Anfons mg/1 meq/1
Sodium - - (falc) 18,673 812,26 Sulfste - - - - « - 1,500 31.20
Potassium - - - - - - — Chloride - « « - = -« 30,380 856.72
Lithhum - - - - - - - — Carbonate - - - - - 0 —
Calcltrm - = = - = - 1,523 76.00 Bicarbonate - - - - - 512 8.40
Magneslom - - - - - o8 8.06 Hydroxide - - - - =
Iren¢ - - - - - - - — — Hydrogen sulfide - - - - -
Total Cations e - = = 896.32 Total Anlons = = = « _BM.
Total dissolved solids, mg/i - - - - - 52,686 Specific realstance @ 68°F.:

NaC! oquivalent, mg/l = = - - - - . 51,584 Observed - - - - _ 0,149  opor meters
Observed pH - = = = = = o o & = 7-19 Calculated - - - - 0.150 ochm-maters
WATER ANALYSIS PATTERN

Scale N
Sample sbove described MEQ per Unit
Na | C1 50 Na C1
Ca HCO» S Ca HCO,
Mg SO 5. Mg SO.
Fe CO» 5 Fe CO,

(Ns vslue in sbove graphs includes Mo, K, and L))
NOTE: Mg/I=Milligrams por lier Meq/1= Milligram squivalents per lve
Rodinm chloride equiveltnt—by Dunlap & Hewthoras cakulailor from componsnta



. ¢ , . nn
BOX 3659 Ph, 307/237-9327 BOX 1596 Ph, 701/225-602% ,
CASPER, WYOMING DICKINSON, NO -

WATER ANALYSIS REPORT

opERATOR ___Total Petroleum DATE 3/21/85 LAB NO._2549-2
WELL NO Ceslar Hills §#1-22 LOCATION Sec. 22-13‘171@%105'&

FIELD . FORMATION Red River “C

COUNTY Bowman __ INTRRVAL_ 9321-9388

STATE_ N.D. sampLE rrom_DST #2 (Sawple #2)

REMARKS & CONCLUSIONS: Brown cloudy water, Light brown clqldy filtrate.

Chramate, mg/1 — 15

Lations mg/l meg/1 Anions mg/l meq/1
Sodlum - - falc) . _ 47,051 2046.,70 Sulfate = - « = = - 1,860 38.69
Potasaiumg - - -~ - - — -_ Chloride - - - - - - 77,420 2183.24
Lithlvm - - - =~ = - i — Carbonate = ~ - - - 0 —_
Caldum - - « « - - 3,407 170,01 Bicarbonate - - - - - 293 4.81
Mam.ﬁum _____ 1 22 10 - 03 H’droﬂdc - . & s =
Irom o+ = = = =~ = = - ’ - - Hydrogen sulfide - - - i -

Total Cations - - - . __22_2_6i4. 'Totll Anions - e o 2226.74
Total dissoclved solide, mg/l - - - - 130,153 Specific reslatance @ 68°P.:
NeCi equivalent, mg/l = » = - « = « 128,961 Observed - - « - 0.073  opm meters
Observed pH - - - - « - - e e e 192 Calculated - - - - _ JeP/3  opmometens

WATER ANALYSIS PATTERN

Scale
Sample above described MEQ per Unit
Na C1 200 Na C1
Ca ] HHHCO» 20 Ca HCO,
Mg ] 504 20 Mg S0.
. ~ Fe CO»s | 20 Fe CO,

tNe wvelue' In sbowe graphy Includes Ng, K, and LI}
WOTE: Mg/l—Milligrems pw lter Meq/l= Milllgram squivalents per Liter
Bodlum chloride equivalent=by Dunlep & Hawthorns calculation (rom componenis




CASPER, WYOMING

WATER ANALYSIS REPORT

OPERATOR Total Petroleum

Precision Service, Inc,.

BOX 3659 Ph'. 307/237-9327

BOX 1596 Ph, 701/2
DICKINSON, NORTH DA

DATE 3/21/85 LAR NO,__ 2549-1

WELL NO Cedar Hills $1-22 LOCATION. Sec, ?2—13];N—105W . | }
FIELD {aabace ¥ FORMATION Red River "C" Lo
COUNTY Bowman INTERVAL 9321-9288

STATE. N.D. SAMPLE From__DST #2  (Top Sample)

REMARKS & CONCLUS1ONS:_ Mud, Chemical on top, Yellow brown cloudy filtrate.

Ammonia Present

Nitrate, mg/1 — 200

Chromate, mg/1 —— 85

Cations mg/1 meq/1 Anjons mg/1 meq/l
Sodlum - - (Lalc) | 107,183 4662.46 Sulfate = = - - « - 1,120 23.30
Potassium - - - - = — - Chloride = « = « = « 174,440 4919.2)
Lithlum - - - - - - _ h— Carbonate ~ - - - - - 1,020 33.97
Calchum - = - = - = 7,615 379.99 Bicarbonate - - - - - 0 —
Magnesium - - - - - 0 — Hydroxlde - - - - - 1,122 65.97
Irom = = = = = « = — - Hydrogen sulfide - - - —— _—

Total Catlons - - - - ._50&4_5_ Total Apnions - - - - _ﬂl2._45_
Total diwsolved solids, mg/) - - = - « 292' 500 Specific resistence @ 68°F,:

NaCl equivalent, mg/l - - - - - - - ﬁ?@' EQI'EEI Observed . - .. ___0-048 ohm-meters
Observed pH = = = = = - = = = = —_ 2 Calculated - - . . _ 0.048 o grern
WATER ANALYSIS PATTERN
Scale

Sample above described MEQ per Unit
Na Ci 500 Na C1
Ca HHHCO» 50 Ca HCO,
Mg 80 50 Mg S04
. Fe COa 50 Fe COy

{Na walua in sbove graphs Includes Ma, K, and LD
NOTE: Mg/l=Milligrams per liter Meg/1= Milllgram equivalents per Ktwr

Bodlum ehlorids equivalent=by Dunlsp & Hewthorne calrulstlon lrom componants

I ——




Precision Service, Inc.

BOX 1596 Ph. 701/225-6021
=\ DICKINSON, NORTH DAKOTA

WATER AN S REPORT
OPERATOR Total Petroleun il 1/85 LAB NO. 2549~-7
WELL NO Cedar Hills #1-22 LOCATIO Sec, 22-13IN~105W
FIELD FORMATION __Red River “C®
COUNTY Bowman - INTERVAL 9321-9388
'STATE N.D, SAMPLE FrRoM_DST #2 (Sample Chamber)

REMARKS & CONCLUSIONS:._ Orange brown cloudy water, Light orange brown cloudy filtrate.

Nitrate, mq/]l — negative
Chramate, mg/1 - trace

Cations mg/1 meq/1 Anions mg/1 meq/1
Sodium - - (Lalc) | 18,647 811,15 Sulfete - - - - - - 1,370 2B.50
Potassium - - - « - - _— Chlorids - « - - « 30,380 B56.72
Lithium - - - - - « - - Carbonate - - - - - 0 —
Calium - - -« = - - 1,443 72,01 Bicarbonate - - - - - 366 6.00
Magnesinm - - - - - 98 B.06 Hydroxide - - - - -

. Irom - = = « = - - h— — Hydrogen sulfide - - - i —
Total Cations . - - . __891.22 Total Amions - - - - _ 891.22
Total dissolved solide, mg/1 - - - .". 52,304 *Specific resistance @ 68°F.:
NaCl squivaient, mg/l - « « « . - - 51,378 Observed - - - . _0.149 o nmmeters
Observed pH - - - - - - . . .. ___6.82 Calculated - - . - _0.150  opmmetars

WATER ANALYSIS PATTERN

Scale
Sample above described MEQ per Unit
Na [ C1 50 Na Ct
Ca ] HCOs S Ca HCO,
Mg i E_:' 850, 5 Mg 80,
Q@ ri COs 5 Fe CO,

{Na walus in sbove graphs Includes Na. X, and LD
NOTE: Mg/1 =Milligrams per liter Meq/1= Milligram squivalents per liter
Sodium chloride equivalent=by Dunlep & Hawtherns calculation from P »




Precision Service, Inc.

BOX 1596 Ph.
DICKINSON,

BOX 3659 Ph. 307/237-9327
CASPER, WYOMING

WATER ANALYSIS REPORT

OPERATOR Total PetrolLeum DATE 3/21/85 LAB NO. 2549-6
WELL NO Cedar Hills #1-22 LOCATION Sec, 22-131N-105W

FIELD FORMATION Red River "C"

COUNTY Bowman INTERVAL 93219388

STATE N.D. SAMPLE FrRoM_ DST #2 (Sample #6)

REMARKS & CONCLUSIONS: Orange brown cloudy water, Light orange brown cloudy filtrate.

Nitrate, mq/1 — neqative
Chronate, mg/1 -~ negative

Cations mg/l meq/1 Anions mg/1 meq/l
Sodium - . (falc) 17,694 769,69 Sulfate - - - - - - 1,370 28,50
Potassium - - - - - = _— Chioride - - - - - - _ 28,910 B15.26
Lithlum - - - « - - — — Caurbonate~ .= = - - =« 0 -
Calciom - - - - - - —1.443 72,01 Bicarbonate - - - . - 366 6.00
Magnesiom - - - - - 98 B.06 Hydroxide - - - «

Jrom - - = = = - = - _— Hydrogen sulfide - - - — —
Total Catlona - - - - __ 849,76 Totat Anlonl - . - - ___M
Total dissolved solide, mg/1 - - - - - 49,881 Specific resistence @ 68°F.:

NaCl equivalent, mg/l - - = . « - - 48,955 " Obmerved - - - - 0.159 ohm-meters
Observed pH - - - - . . . . . . 6.79 Calculzted - - - - 0.154 ohm-meters
WATER ANALYSIS PATTERN
Scale

Sample above described MEQ per Unit
Na C1 50  Na C1
Ca HCOx 5 Ca HCO,
Mg FH $0. 5 Mg SO
. Fe CO» 5 Fe CO4

{Na value in sbove graphs Inciude Mo, K, end LI}
NOTE: Mg/1==Milligrams per Lter Meq/1= Milligram squivalents per Wter

8odlum chlonde equlvalent=by Dunlsp & Hawthorne cakulatdon {rom components I




Precision Service, Inc.

BOX 3659 Ph. 307/237-9327 BOX 1596 Ph.
CASPER, WYOMING DICKINSON,

2 1)

L0 DIL & GAS

WATER ANALYSIS REPORT

OPRRATOR __TOtal Petroleum DATE. __ 3/21/85 LAB NoO.__2549-5

WELL NO Cedar Hills #1-22 LOCATION Sec. ?2-13}'N:105W
FIELD FORMATION ggglR;‘;gg C
Bowman INTERVAL =
COUNTY
STATE N.D. ' BAMPLE FROM__DST #2_ (Samwple ¥5)
REMARKS & CONCLUSIONS:_Li wa
Nitrate, mg/]l --—— negative .

Chromate, mg/1 — negative

LCations mg/l meq/1L Anions g/l megq/1
Sodium - -(Salcl_ 17,538 762,92 Sulfate - - « - « - 1,400 29.12
Potassium - - - =~ - i — Chloride - - - - - - _ 28,420 _.801.44
Lithlum - - « - - « b — Carbonate « - - - - 0 -
Calcium - = - - - - 1.443 72,01 Bicarbonate - - - - - 512 8.40
Magnesiom - - - - - 49 .03 Hydroxtde - = - « - _

Iron « «~ ¢ = = - — —— Hydrogen sulfide - - - — —
Total Catione - - - - _ 838.96 l‘l‘cul Anions - - - - ____._.838‘96

Total dissclved solids, mg/t - - - - - __ 49,362 Specific reslotance @ 68°F.:

NeCl equivalent, mg/l - - - - - . . 48,265 Observed - - - - 0,159  ohm-meters

Observed pH - = - = « = = = - 7.39 Calculated . - . . _0,156 chm-metars

WATER ANALYSIS PATTERN

Scale
Sample above described MEQ per Unit
Na C1 50 Na C1
Ca HCOa 5 Ca HCO,
Mg b i S04 5 Mg S04
@ - ; COs 5 Fe CO,

(Na valus In above graphs includes Na, K, and LI)
.NOTE: Mg/t = Milligrams per liter Meqg/l= Milllgram equivalents per liter
Bodium chloride equivelent=by Dunlap & Haewthorne cak lon (rom




BOX 3659 Ph. 307/237-9327
CASPER, WYOMING

WATER ANALYSIS REPORT

OPERATOR Total Petroleum paTe__ 3/21/85 LAR NO._ _2542-4
WELL NO Cedar Hills #1-22 LOCATION Sec, ?2—131N—105W

FIELD rorMATION _ Red River "C"

COUNTY. Bowman INTERVAL _ 9321-9388

STATE N.D. . SAMPLE FROMDUST #2 (Samwle #4)

REMARKS & CONCLUSIONS: Light brown cloudy water, Light brown cloudy filtrate.

Nitrate, mg/l -—— negative
Chramate, mg/1 —— negative

Lations mg/l meg/1 © Anions mg/1 meq/1
Sodlum - - (falc) | 17,524 762,30 Sulfata - - « - - - 1,370 28,50
Potassitzn, - ~ - = = — —_ Chloride - - - - - - 28,420 801.44
Lithhum « - =« = = =« —_ — Carbonate - -~ - - - 0 —
cddm ...... .1 1_443 72 » 01 Bicarbonata - -~ « -« . Sﬂ 8 - 40
Magnesiom - - - - . 49 4.03 Hydroxlde - - - - .

Irom - - = « - - - — b Hydrogen sulfide - - - — —
Total Cations - - - - _ 838,34 Total Anlons - - - - .838.34

Total dissolved wolide, mg/1 - - - ~ . _49 r_____318 . . Specific rexdstance @ 68°F.:

NaCl equivalent, mg/1 « - - - - - . __48,236 Observed - - - - 0162 b ceters

Observed pH - - - ~ - - - - .« . — 7.25 Calowlsted - - - - —0:156  onmometers

WATER ANALYSIS PATTERN

Scale
Sample above described MEQ per Unit
Na o >0 Na C1
Ca l HCO» 5 Ca HCO,
Mg SO. Mg SO.
. Fe CO» Fe CO,

[Ma vahig in above grapha includen Mg, X, pnd L1)
NOTE: Mg/1=Miligrams per liter Meq/1= Milligram equivalents per Urer
Sodium chlorida equivglent=by Dunlap & Hawthome esleulstion {rom componsits

S ———— . |




Precision Service, Inc.

BOX 3659 Ph. 307/237-9327 BOX 1596 Ph.|®
CASPER, WYOMING DICKINSON, R D#m as
g BEAOON 57
- \i__,)"/ '
WATER ANALYSIS REPORT
OPERATOR Total Petroleum pATE__ 3/21/85 LAB No.__ 2549-3
WELL NO Cedar Hills #1-22 LOCATION Sec. 22=131N~105W
FIELD FORMATION Red River "C"
COUNTY Bowman INTERVAL 9321-9388
STATE N.D. saMpLe rroM_DST #2 (Sample #3)

REMARKS & CONCLUSIONS: Light brown cloudy water, Light brown Cl(lldv filtrate.

Nitrate, mg/l -——— negative
Chromate, mg/l — trace

Cations mg/1 meq/1 Anlons A - mgl/l meq/1
Sodlum - - (£alc) _ 18,673 812,26 Salfate - - - - - . 1,500 31.20
Potassium - - - - - —_ — Chloride - - - - - - 30,380 856.72
Lithhum - - . - - - == — Carbonate - - - - - 0 —
Caldum - = « - - - 1,523 76.00 Bicarbonate - - - - - 512 8.40
Magnesium - - - - - 98 8.06 Hydroxide - - - - -

Irom - = = - = - - —_— — Hydrogen sulfide - - - — —
Total Cations . . . . __ 896,32 'Total Anions - - - . __896.32

Total dissolved eolide, mg/1 - . - . . 5__12 686 Specific raalstance @ 68°F.:

NaCl equivalent, mg/l - - - . - . . 951,584 Observed - - - . 0,149  ohm-meters

Observed pH - - - - « - - - . . —7.19 Calculated - - - - _ 0,150  ohm-meters

WATER ANALYSIS PATTERN

Scale
Sample above described MEQ per Unit
Na C1 50 Na C1
Ca : HCOs 5 Ca HCO,
Mg S0. 5 Mg SO,
® - d COs 5 Fe COs

. (Ma value in above graphs includes N», K, und LI}
NOTE: Mg/1—Milligrams per lter Meq/1= Milligram squivalents per lter
Sodinm chloride equivalent=—=by Dunisp & Hawthoroe calculation (rom




Precision Service, Inc.

BOX 3659 Ph. 307/237-9327
CASPER, WYOMING

WATER ANALYSIS REPORT

A Total mtr01am DATE 3/21/85 LAB NO 2549"2
SJPIELRL Tnog Ceédar Hills $#1-22 LOCATION Sec. ?2"131.“:105"7
FIELD FORMATION Red River "C
COUNTY Bowman INTERVAL -9321-9388
STATE N.D, SAMPLE From_DST #2 (Sample #2)

REMARKS & CONCLUSIONS: Brown cloudy water, Light hrown cloudy filtrate.

Nitrate, mq/1 — 60
Chramate, mg/1 - 15

Cations mg/1 meg/1 Anions mg/1 Joeq/1
Sodium - = (.Ca.lc_) - 42.!!5' 2046.70 Su".t. ______ 1'860 38 .69
Potasgium - - =« -« « — — Chloride - = - - =« = 77 I 420 2183,24
Lithivm - - - - - - — — Carbonats - - - -« . 0 —
Calclum - - - - - = 3,407 .170 .01 Bicarbontate - - - - = 293 4.81
Magneslom - - - . - 122 10.03 Hydroxide - - - - -
om - - - - - - - i — Hydrogen sulfide - - - — —

Totl Cations - - . . __2226.74 Toul Anous - - . . __2226.74
Total dissolved solide, mg/1 - - - - . 130,153 Specific resistance @ 63°F.:

NaCl equivalent, mg/1 - - - - - . - 128, 961 Observed - - .- . 0.073 ohm-meters
Observed pH - - - = - .. = - . —7 .92 Calculated - - . . —U .074 ohm-meters
WATER ANALYSIS PATTERN
Scale

Sample above described MEQ per Unit
Na Ci 200 Na Ci
Ca HCOs 20 Ca HCO,
Mg 804 20 Mg S04
@ - COs 20 Fe co,

(Na wvslye in sbove grephs Inctudes No, K, and LI)
NOTE: Mg/l=Miliigrams per lter Meq/1= Milllgram squivalents per lter
Sadium chloride equivelent=by Dunlap & Hawthorna caleulation from componsats



' \\\&(DO\ Precision Service, Inc.

BOX 3659 Ph. 307/237-9327 BOX 1596 Ph. 794/
CASPER, WYOMING DICKINSOR, NO

WATER ANALYSIS REPORT

R Total Petroleam DATE 3/21/85 LAB NO.__254%-1
o Cedar Hills §1-22 LOCATION Sec. 22-131N-105W NE.d o)
FIELD Widcaly FORMATION Red River "C"

COUNTY Bowman INTERVAL 932)1-9288
STATE N.D. SAMPLE FROM_ DST #2 (Top Sample)

REMARKS & CONCLUSIONS: Mud, Chemical on top, Yellow brown clmdy_filtrate.

Amonia Present

Nitrate, mg/1 — 200
Chravate, mg/1 — 85

Cations mg/t meq/1 Anions mg/1 Joeg/1
Sodlum - - (falc) 107,183 4662.46 Sulfate - - - - - - 1,120 23.30
Potagsium, =« - - = = - — Chlocide - - - - - - 174,440 4919.21
Lithium - « « -« . =« — — Carbonate = « = - - 1,020 33.97
Calclum « « « =« - . 7' 615 379 099 Blwm‘ta _____ 0 —
Magnesivm - - - - - 0 _ Hydrozide - - - - - 1,122 65,97
Irof - - = = = - « - - Hydrogen sulfide - - - — —

Toml Cations . . . .  5042.45 Totul Aoms . . . . _ 5042.45
Total dissolved solide, mg/1 - - - . . 292,500 Specific reaistance @ 88°F.:

NICI Nlliv.lml, m,l * * & & @ s w» EEI' E 2 I OMM - v = = 0 1048 ohm‘
Observed pH - - - « « - - - . . 9.48 Calculated - - - - 0.048 ohm-meters
WATER ANALYSIS PATTERN
Scale

Sample above described MEQ per Unit
Na C1 500 Nsa C1
Ca ki HCOs 50 Ca HCO,
Mg 30a 50 Mg 50,
@ - : COs 50 Fe CO,

(N» wulue in sbove graphs includes Na. K, end Li)
NOTE: Mg/I=Mlligrams per Uter Meq/1= Milllgram squivalents per Liter
Sodium chlatide equivalent=by Dunlap & Hawthorne caleulstion (rom componmnts




REMARKS & CONCLUSIONS:

\=F

CASPER, WYOMING

14

- l

WATER ANAL’?SES REPORT

“UBOX 1596 Fh. 7012*225-6021:53 g
DICKESUH HUR?H:_-DEMA

OPERATOR Total Petroleum DATEL:, 3/ 21785 LAB NoO._2548-1
WELL NO Cedar Hills #1-22 LOCATION Sec. 22=131N-105W

FIELD ' FORMATION Red River "C"

COUNTY Bowman INTERVAL 9321-9288

STATE N.D. SAMPLE pRoM__DST #2 (Top Sample)

Mud, Chemical on top, Yellow brown cloudy filtrate.

Ammenia Present

Nitrate, mg/i —— 200

Chranate, mg/l =—— 85

Caticns mg/l megq/1
Sodium - . (Lfalc) | 167,183 4662.46 Sulfate e e e .
Potassium - - - = - - - Chloride - - - = = =
Lithiuvm -~ « = =+ = = il - Ca..rbonltt """
Caleiutn - - - « = « 7,615 379,99 Bicarbonate - = =+ = =
Magnesiurm - - - - - 0 i Hydroxlde - - - -

Hydrogen salfide - -

. Total Anlons

mg/l fmeq/l
1,120 23.30
174,440 4919.21
1,020 33.97

0 —_—
1,122 65.97
.. . . __5042.45

Irog = = = = = - - -
Total Cations - - 5042.45
Total dissolved aolids, mgfi - « =« - - 292!500
NaCl equivalent, mg/l - « =« + « « = r
Observed pH - - - - & o = « « - .

Specific resistance @ 68°P.:
"Observed - -
Calcutated

WATER ANALYSIS PATTERN

Scale
Sample above described MEQ per Unit
':r et I!:IELIllIL - J:-:IE:- Il
Na T TI; : : : J: : Ci 500
W Heos 5o
Mg e e S0 50
Fe Bt : =HCO>» 50
Hu'f'}:l_.J ll?:['i e J: ij .: t .I ,J:'l yan

{Na walue in sbove graphs includes Na,
NOTE: Mg/l ==Miligrams per liter Meg/i=

- —0:098 ohm-meters
- —0.048 _ ohm-matens

Ci

HCO,

S04

COs

K, wnd L1}
Millgram squivalents pu liver
Sndium ehloride squivglent=by Dunlsp & Hrwtborne ealenladen {rom comtponents

T T T



Precision Service, Inc.

BOX 3659 Fh, 307/237-9327 BOX 1596 Pho 701/225-6021 _.|
CASPETR, WIOMING DICEINSCH, NERIH“ ka&: —_"f‘__..l"
WATER ANALYSIS REPORT
2 OPERATOR. Total Petrolewm DATE 3/21/85 LAEB NO. 2549=2
f WELL NO Cedar Hills #1-22 LOCATION Sec. 22-131‘&”105“7
; FIELD PORMATION __ Red River "C”
; COUNTY Bowman INTERVAL 9321-9388 -
STATE N.D. sAMPLE From_DST %2 (Sample #2)
REMARKS & CONCLUSIONS: BRrown cloudy water, Light brown cloudy filtrate.

Nitrate, mg/1 —= 60
Chranate, mg/l -— 15

Lations g/ meg/1 Anions g/l meq/1
Sodium - - (C21C) | 47,051 2046,70 Suifate - - - - - - 1,860 38.69
Dotassiom - - - = = -— — Chloride - = - - « = 77,420 2183.24
Lithium - - - =« =« . _ oo Carbonate =+ = = = = 0 —
Caleium - » « - « . 3,407 170.01 Bicarbonats - - - - - 293 4,81
Magnegium -~ - - - - ___.._._._122 ___._._10'03 Hydroxide - - +» « =
Irog = = = = « - . — — Hydrogen sulfide - - - — —

Toul Citions - - - . _ 2226.74 Total Aions + - - . __2226.74
Total dissolved solids, mg/l - - - « = 130,133 Specific resistance @ 68°F.:
NaCl squivalent, mg/l = « « « = = = ,_128'96: Otserved IR T 0.073 ohme.metery
Observed pH - - « » = o'+ = = _..?..'_92 Calculared .- e e e ot~ ochm-mates

WATER ANALYSIS PATTERNI

Scale
Sample above described MEQ per Unit

Na T mn ‘Iu 2= Ct 200 Na Cl1
C—a o %' :[ E_;TI T Hcoa 20 Ca HC03

—— |I .|[ !‘ i‘;[ ! I{
Mg ;— ﬂl— I : 4 } : 80, 20 Mg S50,
Fe St ER COa 20 Fe COs

HE e

(Na walys in abowe gruphu includes N, K, omd LI}
NOTE: Mg/i=Miligrame per litee Meq/l= MilHgrum squivalenw per liver
Sodium chlovide squivghnt=by Dunlap & Fawthorae eskulation from ecompanamts

A, | =




Precision Service, Inc.

BOX 359 Ph. 307/237=9327 BOX. 1596 %4701/225.50% :_,
CASPER, WIOMING DICKINSOR, mmr]jAm%'k_; _:Il
=k 2 8As &

WATER ANALYSIS REPORT

OFPERATOR Total PEtIDlE.Hﬂ ' DATE 3/21/85 LABR NO 25459-3

A .
WELL NO Cedar Hills #1-22 LOCATION Sec. 22=-131N=105W
FIELD ' FORMATION ___ Red River "CP
COUNTY BowWman INTERVAL 932]-9388

STATE N.D. SAMPLE FroM_DST #2 (Samie #3)

REMARKS & CONCLUSIONS: Light brown cloudy water, Light brown cloudy filtrate,

Nitrate, mg/l -—— negative
Chramate, mg/1 — trace

Cations mg/t meq/1 Ani mg/1 meq/l
Sodium - - (Lfaled | 18,673 812.26 Sulfsta - - « = - - 1,500 31.20
Polassium + - - - = — — Chloride - - - - - - 230,380 B56,72
Lithtum - « + « - = — - Carbonate - « « - = - 0 —
‘2 Calelvry, - - - - = = 11523 76.00 Dicarbonate -~ - - - = 512 8.40
g Magnesiam - - - - - o8 .06 Hydroxide - - - - -
‘Ir0m v o+ e e = - s - - Hydrogen sulfide - - - — i
Tow! Catons - - - - . 896.32 Total Amions - - - - __896.32
: Total dizsclved solids, mg/l - - - - _ 52,686 Specific resistance @ 68°F.:
: NaCi equivalent, mg/l - - - - - .. 5,384 Observed - - - - . 0149  ohm-meters
' Observed pH = = = = = = = = « = _7.13 Calculated - - - » . 0.130  ohm-meters
WATER ANALYSIS PATTERN
Scale
Sample above described MEQ per Unit
e T, S emSyANE:
: |i i - : "
Na B et €1 50 Na C1
- P e
: Ca o pnri i R HCO2 5 Ca HCO,
e
_ Mg 0= : e SO 5 Mg SO.
S o
: Fe bt COa 5 e COs
'; ST TS :
: {Na value in abeve graphy includes No K, azd LI
NOTE: Mg/l=Milligrams per liter Meq/1= Milllgram equivalemts per liver
Eodinm ehlorde equivglent=by Dunisp & Huewrthorne calcoladen bom commonents
!”————'— —_ __




Precision Service, Inc.

- BOX 3659 Ph. 307/237-9327 BOX 1596 Ph.' 201/225-69?_1, )
CASPER, WYCMING DICKINSON, NDREI} ngmr = “-'
EE w g
NELE e

WATER ANALYSIS REPORT

: OPERATOR Total Petrolensn DATE 3/21/85 LAR NO._ 254%-4
WELL NO Cedar Hills #1-22 LOCATION Sec. 22-131N~105W
: FIELD FORMATION Red River "C"
e COUNTY Bowman INTERVAL 9321-9388
STATE N.D. SAMPLE FROMDST 22 (Samle #4)

REMARKS & CONCLUSIONS: Light brown cloudy water, Light hrown cloudy filtrate,

Nitrate, mg/l —-—— negative

Chramate, mg/l — negative : N,

Cations mg/1l meq/1 ) Anions : mg/i g/t
Sodium - - ‘Caicd . _17,524 762,30 Sulfate - - - - - - 1,370 28.50
Potassin = - - + + a7 - Chloride - » - - - o 23,420 801.44
Lithivm - - - = = = - - Carbonate - - - - - 0 —
Caldam - - = « « . 1,443 72,01 Bicarbonats - - - - = . 512 8.40
Magnedinm - - - - - 49 .03 Hydroxide - - - - -
irem - - = = ~ . . — -~ Hydrogen sulfide - - - i —_

Total Catons - - - - __m.'_:?i. .Tofal Anions - - . __8_3_,@.;_3_.4__
Towl dissolved solde, mgfl} - - - =~ - __‘?_,—9_{_?& Specific resistance @ 68°F.:

NaCl equivalent, mg/l - - - - « « « ______._..._48r236 Observed - - = . _.___._..__.._0'162 ohm-meters
Observed pH - « « =+ = « =« = - = _'?_.'..%.5_ Calculated - - - - 0156 ohm-maters
WATER ANALYSIS PATTERN
Scale

Sample above described MEQ per Unit
Na B . B M ct 30 N c1
Ca = P“ﬁ J_,'[I FEEEE HCOs 5 Ca HCO,
Mg fre Hs0. 5 M 504
Fe Boorrts gEesas S Ccos 5 P CO,
{Na walue in above graphe includes Nu E, wnd LD
HOTE: Mg/i=Miligrams per liter Meq/1= Milllgram squivalents par Liver
Sodinm chiodde equivalent=%y Dunlep & Hw=tharne esleviation [ T .. T

e . T T T e e N oW meia

e, T ey T e, —, S — e —




Precision Service, Inc.

ROX 3659 Ph. 307/237-9327 BOX 1596 Ph. 6?01/225-607_13
CASPER, WYOMING DICKINSON, NORTH DARDTAL 213 &

WATER ANALYSIS REPORT

; OPERATOR Total Petroleum paTE___ 3/21/85 LAB No.__2249-5
: WELL NO Cedar Hills $1-22 LOCATION___ SeC. 22-131N-105W

h 4 [[Fal.]

: FIELD FORMATION _ Red River °C

COUNTY Bowena INTERVAL 9321-0388

- STATE. N.D. saMpLE From_ DST #2 (Samole #5)

REMARKS & CONCLUSIONS: Light brown cloudy water, Light brown cloudy filtrate,

Nitrate, mg/l ——— negative
Chromate, mg/l — negative

Lations g-- 141 meg/i Anions - 4 meq/1
Sodium . {Lalgy | 17.538 762,92 Sulfate - e = e = 1,400 29.12
Potassium - - + =« = - == Chloride - « - « - - 28,420 801.44
Lithigmn « « = » = = — — Carbonate . - = o= = ¢ e
Caleitsmy - - = = = = 1:443 ?2 .Ol Bica_rbonate ..... 512 8.40
Ham'jm . = s om o= 49 4 . 03 H}rd:ﬂﬂde P
Iren  + = = = » = . - - Hydrogen sulfide - - - - -

Total Catone - - - - 538.96 Total Anions - - - . . 838.96_
Tatal dissolved solide, mg/1 + - « - - _ 49,362 Specific resistance @ 88°P.:
NaCl equivalent, mg/l -« « « « « =« = — 48" :,2_65 Observed - . - _Ql.l...g__...s ohm-oreters
Observed pH = = = = o = = « = =« o 7a39 Calculated - - - - 0,156 chm-meters

WATER ANALYSIS PATTERN

Scale
Sample above described - MEQ per Unit
e — ;
Na = * LI i bt b|I ; : 'I _I_ __.H— Cl 50 Cl
Ca == SESEiTaIE ST HCOs 5 HCO,
Mg R SEisastaees, Emate SO« 5 SO.
Fe Fbirbrrbe b CO= 5 COs

(Mu vulue in sbawe graphy includes Na. K, aond Li)
NOTE: Mg/i=Milligrams per liter Meq/l= Miligrem squivalents per Heer
dodium ehloride squivalent=by Dunisp & Hawaboree enlcplaven from components

e

Fie; i




j | Precision Service, Inc.

: e .
BOX 3659 Ph. 307/237-9327 BOX 1596 Ph, 7017225-6021: ' 2\
CASPER, WICMIMG DICKINSCN, NORI'H:DA.PD‘EA; “ —‘J
: | \‘ .._;. B ::_;;;
'i \ . o __'_,'.
WATER ANALYSIS REPORT N
. OPERATOR Total Petroleun DATE 3/21/85 LAB NO. 25466
: WELL KO Cedar Hills #1-22 LOCATION Sec. ?2‘13]_1\1—105‘4
" FIELD_ FORMATION Red River "C®
COUNTY Bowmarn INTERVAL 9321-9388
STATE N.D. SAMPLE FROM__DST #2 (Sample #6)

REMARKS & CONCLUSIONS:__Qrandge hrown cloudy water, Light crange brown cloudy filtrate.

Nitrate, mc/l =—— negative
Chramate, mg/1 -— negative

Cations mg/1 meq/1 Anions ; mg/1 meq/1
Sodium - = (-Ca.lc-) - 17,694 769.69 Sullfate e e e e e 11370 28 .50
PotassitIm = = + = = - - Chlotide - - - =~ - - 28,910 B15,26
Lithium - - - + =+ = - - Carbonate + » = = = 0 —
cudlum - - -+ - = — 1,443 -—72.01 Bicarbonate - - - - = 366 6.00
Magnesiom .+ . - - - 98 8,06 Hydroxide - » - - = .

Irom = = = = & « = - - Hydrogen mulfide - - - il —
Tetal Catops - - - - §44.76 Total Aniong - - . « 849.76

Tolal dissolved solids, mg/l - - - - - 49,881 Specific resistanca @ 68°F.:

NaCi equivalent, mg/l - - - » - - - - 48,855 Observed - - - - 0.159 ohm-meters

Observed pH « =« ¢ ¢ = = « o o = 6.79 Caiculnted - s o s 0 0154 ohm-meters

WATER ANALYSIS PATTERN

Scale
Sample above described MEQ per Unit
Na il : L J |l I L I Cl 50 CI
Ca Bimic ket R HCOs 5 HCO,
e ine
Mg prh S INE, Seva 4t 50 3 504
Fe B e CO- 5 CO,

{Na vulue in above grapha includes Ne K, mmé LD
NOTE: Mg/i=MiEgrams per Liter Mg/l Milllgram equivalents per titer
Sndium rhlamde squivalsnt=by Dunisp & Hawthorme ealculuian from cotpanenty

T T, T ey T TR ST, L T

et e T T C—_—




Precision Service, Inc.

=

/ﬁ.. inenn B

BOX %659 Ph. 307/237-9327 BOX 1596 Ph.! *701/22,5—-60213 o
CASPER, WYOMING DICKINSON, mgrﬁmm_g 5

. D TH SR 3

o Fahed

WATER ANALYSIS REPORT

OPERATOR Total Petroleum DATE___ 3/21/85 LAR NoO.___ 2549-7
WELL NOC Cedar Hills #1-22 LOCATION Sec, ?2-131N-105W

FIELD FORMATION __Red River "CH

COUNTY Bowman : INTERVAL 9321~-9338

"STATE N.D. SAMPLE FroM _DET #2 (Sample Chamber)

REMARKS & concwgmus. _Orange brown cloudy water, Light orange brown cloady filtrate.

Nitrate, mg/l -~— negative
Chramate, mg/l — trace

Cations mg/1 meq/1 Anions mg/l meq/1
Sedium - - (Falc) . 18,647 811.15 Qulfata - - - . - - 1,370 28,50
Potassiurn  » « = = = —— -_ Chloride - - - - - - 30,380 856.72
Lithium - - « « « =« = - Carbonate  « - - - - - 0 i
Calcium - - - - 11443 724;0]. Ricarbonate « = = « = 366 6.00
Magnesiom - - - - - 28 8.06 Hydrozide - - = + =
Iron « + » - - . - = Hydrogen sulfide - - - — —

Tota] Cations . - - . _ 891.22 Total Anions - - - - 891,22
Tota] diesglved solids, mg/l - -~ - - - _5_25304 "Specific redatance @ 68°F.:
NaCl equivalent, mg/l » « « - « - =~ 51,378 Chserved . - - - _______0'149 ohm-meters
Observed pH - = = = = = = - - - _ 6.82 Calculated - » - - — 02190 _ chm-meters

WATER ANALYSIS PATTERN

Scale
Sample above described MEQ per Unit

Naf = = = S = Cl 50 Na ¢
Ca I_ : IL‘:L {I - Il: : “!;.I' T : : Hcoa 5 ca HCOS

o |
Mg B Easent i : ,r $0a 5 Mg 80,

E LLL LL l ?{ ; :
Fe i SWeSERE i co, 5 Fe cos

N i H L1l a— ¥ |_

{Na value in sbowa graphy includes Na. K, e2d Ti)
NQTE: Mg/t =Miligrams per liter Meq/l= Miilgrem equivalent per liver
§odinm chlards squivalent=ty Dunlap & Hawthome ealeularion from compoassts

S I P AP LN AT T 7%
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Precision Service, Inc.

BOX 3659 Fh. 307/237-9327 BOX 1596 FPh. 701/225-6C21
; CASPER, YYUMING DICKINSON, NORTH DAKDTA
5 . S . - -
O
COMPANY Total Petroleum WO #2545
LOCATION Cedar Hills 1-22 . . COUNTY  Bowman STATE NLD,
REMA RKS Sec. 22=131N-105W _ R i
DST 21 Red River "A" 0152-0206
Con
e
Chlcoride Nitrate Chrcmate Bs & W 0il
mg,/1 g/l mg/1 % by voll % by vol,
Start 40% 60%
2 mimite reverse out ' 10% 90%
4 mimite reverse aat B% 92%
6 mimite reverse out 20% 0%
2 mimnute reverse out 85% 15%
_' 10 mimite reverse cut 184,240 100 800+ 100% 0
12 mimte reverse cut 184,240 107 500+ 100% 4]
| Samle Chamber 92,120 30 953 T s5s
CONCLUSICONS 0TI, SAMPLE

Specific Cravity @ 60°%F ——— 0,9087
APT Grayty @ 600F ——e——o=w 94,2

— fr e meae memmm e e e

T e . e,
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Precision Service, Ine. ©5° = "=,

BOX 1596 = Ph.701/225-6021
DICKINSOR, ' NORTH:DAROTA
\-VU ." .1:—:3 vl

BOX 3659 Ph. 307/237-9327
CASPER, WIOMING

WATER ANALYSIS REPORT

OPERATOR Total Petroleum DATE 3/18/85 LAR NO.___E&_S_-_L
WELL NO Cedar Hills 1-22 LOCATION Sec. 22"'13:!.}_1;105“’
FIELD FORMATION . Red River 7A
COUNTY Bowman INTERVAL 9122-9206
STATE. N.D. SAMPLE FROM_DST #1 (Top Samle)
REMARKS & CONCLUSIONS: 0il sample, sane oil cut mud, 10% est.
(Tnsufficient water for analysis)
Cations mg/1 meq/1 Anions mg/1 meg/l

Sodlum (Caic) Sulfate TR
Potapmiua - =+ - = = Chloride = = =+ = =~ =
Lithium - ~ - =« = - Carbonate - - - = =
Calclum = =~ » = = = Bicarbonate - - - =~ =
Magnesium - - - - - Hydroxide - - « - -
Irem - - = - - - - Hydrogen sulfide - - -

Total Cations - - + = e .Total Aniony . e = .
Towl dissoived solids, mg/l - - - = - ———— . Specific resistance @ 68°F.:
NaCl equivalent mg/l - - - - - - = LR, Observed - . e = ohm-meters
Observed plH - e e e e m E e e e —————— ——  obm-metere

Sample above described

Calculated - e .

WATER ANALYSIS PATTERN

Scale
MEQ per Unit

| — ol A - - o L1 i Ll i
b o A N I AT B A | IR | I A AR |
! | 1 LIl 1
L L [ M H
T T + n :
H T L l
T T 1 1 1 - -
s H+ " - = ‘ T
e - t ==, - 1
Na B : T =+ Ct C
1 H | — J 1 L
L L | i L | L
H 1ot - 1
H L T T
+ :I Jn'i |'1
Ll | i Lol L
Ca 5t ariiemesazsn . HCO:= HCO,
| e : T amms T T
L i i | n
L1 Ll 1 M 1 1 Lol HENI L1
| | i | " L 'II: +
e T+ - — et 1
Pt T T e 0
Mg A I Y i n t | T T + SO‘* S F
| A O R O | bl I e | . 1l L
la | e ARSEAREI i) nb i 111 | i 4 1
N B i L I e i e H
| L 1 I el Ml Py |
g e A A el A o o LA L 1
[l HE EW i - - il i La
e L e e e
T SO e P COa COs
|- 12 1 1 14 Ll il — el | L 1
Ll I EEEEE R |w il R H | L
j I D L L | L . L1l
|l ol L - Ll H
I Hl 1 - |
IR NN il I el ol e N Ll Ll - 1
bt L] LY Ll !:1I IJI JI':Il + : ]l
e -t e yma O T P
. (Na value in wbeee graphs includes Nu, K, 1nd L)
NOTE: Mg/i==Mligrams per liter Meq/1= MiTllgram squivalents par Lter
Sodium chlaride sguivalent=by Dunlap & Hewtharue ealenladen [tom copsponsats
'——'_ == ' - e —— -

———— e S T ST
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- NaCl eguivalent mg/i =~ - - =« =+ - -

Precision Service, Inc.

BOK 3639 Pn. 307/237-9327 30K 1596 . 7002356021
CASPER, WIOMING DICKINSON;- NORTH DAROTA

S e

WATER ANALYSIS REPORT

oPERATOR __ Total Petroleum pATE___ 3/18/85 LAB NO__ 2545=2
WELL NO Cedar Hills 1-22 LOCATION Sec, 22-121N-1085W

FIELD FORMATION __ Red River At

COUNTY Bowman INTERVAL 9152-9206

STATE N.D. SAMPLE PROM DST #1 (Sample #2)

REMARKS & CONCLUSIONS: 011 sample, scmne nil cut HTLId, (5% est.)

(Insufficient water for analysis)

Cations mg/1 meq/1 Anicns ' mg/l fmeq/1
Sodium . lgale) Sulfate - - - - - -
Potagsium - = = « = Chloride - - - - - =
Lithium - - - = = = Carbonate - - - - -
Calcium « = = =« =~ - Bicarbonate - - - - -
Magnesium - - - - - Hydroxide - - - - -
Irom = = + = = - = : Hydrogen sulfide - - - -
Totw] Catone - - - - o Total Anions - - - -
Taotal dissolved solids, mg/l - « =« » =« Specific resistance @ $8°F.:

QObperved - e et ... Obhm-mreters

Observed pH » - » =« = = = « = = Calcalated = « « o . chm-metwsfs

al

WATER ANALYSIS PATTERN

Scale
Sample above described MEQ per Unit
Ca d : = HOoe ca Heos
Mg .. . £ S04 Mg 504
e D cos
H—t:—-i HH {} *I s

{Na value in sbove graphs includes Na, K, md LI
NOTE: Mg/l =Miligrams per liter Meg/1= Milllgram squivalents per liver
Sodium chhnde equivekent=by Dunlsp & Hrwthorne esbulation from compacents
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Precision Service, Inc. s
BOX 3659 Ph. 307/237=9327 BOX 1596 pn;§7oazzzs-soz1
CASPER, WIOCMING DICKIHSOH{ HGRI'B"DAFDI'A
WATER ANALYSIS REPORT
OPERATOR Total Petroleum DATE 3/18/85 LABR NO.__2545-2
WELL NO Cedar Hills 1-22 LOCATION Sec., 22-131N-105W
FIELD FORMATION __ Red River A"
COUNTY Bowman INTERVAL 9152-9206
STATE N.D. _ SAMPLE FROM_DST #1 (Samle #3)

REMARKS & CONCLUSTONS:_ Black muddy water, oil & oil cut mud on top, Brown cloudy

filtrate,
Nitrate, mg/l —= 40
Chrcnate, mg/l1 — 90
Cations mg/1 meq/] Anions : mg/1 meq/l
Sodium - - ‘<aled . 95,232 41.68.73 Sulfate - - - . .- 1,540 32.03
Potaggium - « - - = - o Chloride « - - - < = 160,720 4532.30
Lithium - - - = = « - - Carbonate - - - =~ = 0 —_
Calcium = « » - = = 8,016 400 .00 Bicarbonate - - - - - 268 4.40
Magnesium - - - - - trace b 'Hydrozide - - - - -
Irom = = = = « « = - — Hydrogen sulfide - - - - -
Total Cations - - . . 296873 Total Anions - - - - 4568.73
: : 266,377 o |
Total dissclved solide, mg/l  ~ - =« « = ___zm' Specific rewistance @ 68°F.:
NaCi equivalent, mg/l -+ - - - =+ - = ittt OQbserved - . - . _.____.._...__..0'051 cohm-roeters
Observed pH - = « « o o = o« « » 6.25 Calcalated - « - . . 0+045  prmeters

WATER ANALYSIS PATTERN

Scale
Sample above described MEQ per Unit
Na Bty c1 500 c1
i s
Ca E_;:I'1 |..l|| ..I il ;’}E - .Ii; ‘ = Hcoa 50 HC03
Mg i: _: b = .; ' H S04 S0 504
e =
Fe & Ii ii:L'_}-l‘L S aasassaaasmetiezaaasE COs 50 CO»

{Na vsloe in above grephy includes Ma, X, snd Li)
NOTE: Mg/1=Miligrams per liter Meg/1= Millgram equivalents per Liter
Sodium echioride squiveloti=ty Dunlsp & Hewthoroa calenlaten [(tom components
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Precision Service, Ince

.

BOX 3659 Ph. 307/237-9327 BOX 15967, PH. 2256021
CASPER, WIOMING DICKINSOK.

/:NORTH “DAKDTA

WATER ANALYSIS REPORT

OPERATOR ~otal Petroleum DATE 3/18/85 LAB No._ 2545-4
WELL NO Cedar Hillg 1=22 LOCATION Sec., 22-131N-105W

FIELD FORMATION Red River "a"

COUNTY Bowman INTERVAL 9152-9206

SAMPLE FROM_ DoT #1 (Sample #4) Bottom Spl.

STATE N.D,

REMARKS & CONCLUSIONS: Dark brown muddy water, trace of oil, Brown cloudy filtrate.

Nitrate, mg/l =— 100
Chramate, mg/l — 400

Caticns mg/1 meq/1 Anions ' mg/l meq/1
S-Odium - = (.Ca_lc_} - 101;952 d434 .90 SulIate - e - e = lpOSO 21 084
Potagsium - = - - = Com— — Chloride - - - - 172,480 483,94
Lithiam =« - » = = - — - Carbonate « - « - - Q —
Caleiom - = = - =~ = 8,818 440,02 Bicarbonate - - - < - 561 9,20
Magnesinm - - - - - 244 20,06 Hydroxide - - - = =«
frot = = « = = = = — — Hydrogen sulfide - - - — -

Total Catioms - - - - _ 4894.98 Total Anions - - - - _3894.98

: i 285,105 ; ; -

Tota! dissolved solids, mg/l - -+ - = = ’ Specific resistance @ 68°F.:
NaCl equivalent mg/l - = « - = = - 283,974 Observed - - - - 0.049  ohm-meters
Observed pH =+ - = = = = » 2 « = ____...._6'54 Calculated - . e - ___.__.___0-048 chm-meters

WATER ANALYSIS PATTERN

Scale
Sample above described MEQ per Unit
(= Tl = T i | A il A z
L N rll| ! 1 rall el W L b i A
I I 1 pu i 1 Pl 1 i | - -
|- P I 1 I - H
= 1L Ll Ll .1 1 ! Ll Im M il
- Ll [l 1 il 1 il H 111 I|_
[ T | I 1 1 LT i 2 ol R
| B o = A s
Na S e c1 500  Na C1
e T T e e
— Pl L Tl | Pl A 1L 1 L]
o ] B vy bl 2 B s A T =
P el AR il ||
TP P e :
Ca i s et HCO3 - 30 Ca & HCO,
e Eak S e e e e i
1 | 1 Y IR Pl I el 1
M H L I | 4
L i L 1 - 111 Py 1
. "_"LI ' H i III- i:l Il o
i n vl IrE ] i
Mg Bretes R S0, 50 Mg SO.4
- T t I ilij II - :|'
hilrit I Ind 1 LT P 1 . al | -
I | | A i N H il NI
v A | 1 1 I | el EE I | 1
rl L el | N N I 1) |
e e B L I L mma ¥l
Fe BT e e €O 50 Fe £ COs
I e : P ! T
1 b LIl ] 1 L
Lt 1T o] H Ll |
T 1T o T Il 1 1
L1l il L | -l | . I | i
hill il il A | ) e |k Ll 1
FEN L g I I A Y S W ] i i
ud a9 il B H rams Wi | HI o 1] iy il
{Na wante in above graphs inclpdes Mo E, and L1}
per liter Meq/i= Mifgram equivalents per Liter
- —— _— J— A agunlrras selealasinn fram componanty

TE
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Precision Service, Inc.

T g
i

ft ESEYN L Sy

3659 Fh. 307/237=9327 20X 1596 S Py ~707/225-6821

CASPER, WIOMING

e ioag [
PIYISICN

DICKINSOR, 'NORTH DAKOTA.

WATER ANALYSIS REPORT

OPERATOR Total Petroleum DATE___3/18/85 LAB NoO.__2345=3
WELL NO Cedar Hills 1=-22 LOCATION Sec, 22=131N=105W

FIELD FORMATION Red River "A"

COUNTY Bowman INTERVAL 9152-9206

STATE N.D. SAMPLE FROM__DST 21 (Sample Chamber)

REMARKS & CONCLUSIONS:

orown cloudy water, ©il on too, Licht brown clougy filtrate,

Nitrate, mg/l == 30

Chramate, ma/1 — 35

Cations mg/1 meq/1 Anions mg/1 meq/l
Sodlem - - (Cale) | 55,116 2397.56 Sulfate = - - - = 2,570 53.46
Pomm. e 4 s m = — - Chloride - = - - ~- = 92;120 2597.78
Lithigm =« -  « - - - - Carbonate = - - = - 9 —
C_ddum e e 4 = = o= 4,810 240.02 Bicarbonate - = ~ - -~ 390 6040
Magnessum - - - - - 244 20.06 Hydroxide =+ = =~ - -
from  « « = = + = = - - Hydrogen sullide - - - —_ -

Tota) Cations - . __2657.64 Total Anions - - __2657.64
Total dissclved solids, mg/l - « = = 155,230 Specific resistance @ 68°F.:

NaCl equivalent, mg/l = - = - - « - J Observed - - - - .0.067 ohm-meters
Observed pH - = « ~ « « =« R 1o Calculated - - - - _0.066 chm-maters
WATER ANALYSIS PATTERN
Scale

Sample ebove described MEQ per Unit
sasEam ilrurll-:lli II :i i.1':; :
Na (ot €1 2000 Nat C1
Ca Ei e B L HCOs 20 HCO;
SE
Mg EHEte SO e SO 20 S04
i s e
relmiamaamea et o, 20 F cos

{Ng vains in sbove graphs imcludes Na, K. and LY}
NOTE: Mg/t =Mlligrams per liter Maqg/i= Milllgram equivalents per liter

Sadium chloride aguivelent=by

Durlap & Hawthorrs cakcaladen [rom componants

T
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4 scurity « 3‘9 * Suie 1350 « 1818 Gierarm » Denver, Goiogeo 80202 » Phone 303) 572-8307
{ M
: " Cortractor f“TO?‘! £ Top Choke _._..,_;.i” Flows Noo 1 4 e ,
R No h=57 Bottom Choke /%" Snutin ot CH) R g
Spat - Size Hole 778" Ficw No, 2 173 R ‘E:
Sec. 22 : Size Rat Mole___ == Shutin No 2 =80 T I
Twp. 13 [". Size & Wt. D, P, 4:" ¥d 16,602 Sigw No. 3 173 ALt N
Ang. 105k Size Wt Pipe il _ Shut-n No, 327 Ming 132
Fialg Wildcet 1.D.of D C.__2x% 4=" H-82 £ .
County QwAaN Length of D. C. /22 1% Eoticm 228.60F 2
State for”ﬁcn Dakota Total Depth 9388 ft, ale Temsz CO ' _—
Elevation 2242 ft. Ty Interval Tested _9321-9388 ft, Wad Waight 10.4¢ S v
Formation Red River o Tvpe of Test Bottom FOT 2 Gl'a'\’ii'\g" —— E -
Convéentionas Viscosite 38 =3
ju R ]
| 6:23 p.n, .=t
Toot opensd @ £9_Fafle g
N
Inside Recorder =

PAD tace tuster K-3
N024?3r3 Can. _,]_PO o O3H[

Prass Correcied

Inizia’ Hydrostatic A | B1AR )
Final Hysrostatc < [513%
‘nitiai Figw = £3¢
Firal ir tiai Figw c 1045
Imitia. Skut-in o 4lLE -
Secoad Imital Sow £ 1093 z
Second Firs Fizw 7 2818 a2
Second Shotan 3 L0098 £
Third Imtigl Fiow M1 3540
Third Firal Figw ; 40T oo
Thrd Shut-in 8 -- =
. | =
|
: -
Lynes Dist. __Dickinson, KO
Ous Tester __Darren Buchholz
Witressed By [CF. Scott o
3
I 1 ) J
Did well Flow — Gas "0 ___ ot _NO _water _NO ran 3 callons amaonia and 5 galions 1§
RECOVERY IN PIPE: inhibitor. ~
|
| e
9925 ft. Total Recovery = 121.31 Bbls d
310 ft, Ammonia & inhibitor-cut mud = 4,40 Bbls
8713 ft., Water = 116.91 Bhls
Blow Description:
1st Flow: - Tool opened with a surface blow, increasing to an 18" blow at
the end of the flow. S

2rd Flow: Tool opened with a %" blow, increasing to a 21" blow in 20
minutes, then decreasing steadily to an 1/8" blow in 170 minutes,
and a surface blow at the end of the flow.

Comments: The test results indicate a mechanically successful test. The
flow and shut=in curves suggest excellent permeability within
the zone tested.-lLost approximately 2 bbls of mud in annulus
wnile testing.

b sardog RULY

Form 1

LY 220




Fage 1

T9TAL PETROLEUM LNC. o
ST 2 s
CEDAR MWILLS #1-22

9¥21 - 93BBFT.

Logation: BEC, 22 T13inN RI0SW Recorder Mumber: 1738
Test Type: BOTTOM HOLE CONVENTIONAL Recorder Depthiy  F297 1.
Formation: RED RIVER *C“

TIME~PRESESURE LISTING

b e ek o A B H R N e e el 4 b

CHART TIME DELTA P PRESBURE (T+dt)/dt  PRESSBURE
LABEL COMMENTS MIN, poi psi ABBCIEEA GSHUARETD
psit2/10%4
A INLTIAL HYDROSTATIC n.00 9130, 0
E START OF i1st FLOW 0.00 715.0
1st FLOW PERIOD 1.00 Bg. 0 8o0.0

2.00 193.0 B4B. 0
3. 00 188.0 03,0

C END GF 1st FLOW 4,00 265, 0 @80 .0

let SHUTIN PERIGD 0.0¢ 0.0 280.0 0.0000

1,00 2180.0 3160.0 55,0000

3.00 2723.0 3703.0 23333

4,00 2803.0 37830 2,0000

S.00 28%8.0 3838.0 1.,8000

&.00 Z289%.0 3875,10 1.6667

7,00 2228.0  3208,0 1.9714

g.,00 B93I0.0 3930.0 1.5000

.00 2970.0 3250.0 1.4444

12,00 30i0.0 39%20.0 11,3333

14,00 3028.0 4008,0 1.2857

16,00 JF043.0 4023.0 1.2300

20.00 3063.0 AGA3,0 1.2000

22,00 3046B.5 4048.0 1,1818

24,00 3075,0 A0SS.0 1.1667

2g8.00 3085,0 4065.0 1,142%

30,00 3J090.0 4070.0 1.1333

. 33,00 30%B.0  4078.0 1.1143

40,00 2103.0 4083.0 1,1000

43,00 3108.0 4088.0 1.0689

42,00 3110.0 40%0.0 i,0816

5,00 3I115.0 4093.0 1.0727

L END OF 1st BHUTIN 60,00 3118.0 4098.0 1.0667
E 5TART OF 2nd FLOW 0.00 ¥83,0
2nd FLOW PERIOD 10.00 410.,0 13%93.90

26 .00 815,0 17928.0
20.00 1130.0 2133.70
40,00 1425.0 2408.10




ROTalL PETROLELM ING, R Page 2
wHATE: 2 L

CEDAR HILLS #1-Z2

321 = 238BTt.

Recorder Number: 1738
Recorder Dapthy 9297 t.

Luozation: SEC, 22 T131N R10TGW
Test Type: BOTTOM HOLE CONVENTIOHNAL
Formation: RED RIVER "C*

TIME-PRESSURE LISTING

e S it b o e

CHART TIME DELTA P  PRESSURE (T+dt)/dt. PREBBURE
LABEL  COMMENTS MIN, psi pei  ABBCISSA SHUARED
pst*2/10%6
50,00 1485.,0 2638.10
60,00 18%0.0 2833.0
70,00 R012.0 2995.,0
g0.,00 21%0.0 3133.0
0,00 2R70.0 3I2E3.4
100,00 23%72.0 335G3.0
110.00 24%57.0 J440 .0
120,00 2932,0 3015.0
130,00 R595.0 3578.0
140,00 26%0.0  3633.0
150 .00 26953.0 3678.10
160,00 273T.0 3I718.0
178,00 29P72.0  3785%.0
a 2nd FLOW 179.00 2808,0 378%.0
SHUTIN PERIOD 0.00 0,0 37835.0 0.0000
1,00 0,0 3I875.0 184.0000
2.00 125.0 3210.0 &£2.0000
4,00 13%.0  3920,0 46,7500
SR AY 1238, 0 3923.0 27,6000
5,00 143,06 3@28.40 31,5000
7,00 148, 0 3233, 0 27.1429
8.00 180.0 3935.0 23,8780
2.00 155.0 32940.C 21,3333
12.00 163,00 39408,0 16,2500
14,00 165.0 39506 14,0714
14,00 1706.0 3L, 0 12,437%
20.00 178,10  3963.¢C 10,1500
22,00 180,00 3965.10 . 3182
24,00 183, 0 39482.C 8.&859D
28,00 188.0 39273.0 7.53%
30, 00 190, 0 3975.60 7.1000
25,00 175.0 3E980.0 5,2286
40,00 200.0 3989.¢C 5,5750
45,00 203.0 3988.C 5.0667
49,00 208.0 3993.0 4,7347
99,00 213.0 3298.10 4,3273
&0.00 213.0 4000.0 4.0500
70,00 220.0 400%.40 32,6143

R A Te e T . s = S a ~Fal Py e R e e R Sy




FENTAL PETROLEUM ING. E Page
TR, 2 -

CEDAR HWILLS #1-22

9321 - PIBBIYL.

-

l.ocation: SEC, 22 T131IN R105Y Recorder Number: 1738
Test Type: EOTTOM HOLE CONVENTLIONAL Recorder Depth: 2299 Ft.
Formation: RED RIVER "C*

TIME-PRESSURE LISTING

b o o W ———

CHART TIME DELTA P PRESSURE (T+dt)/dt PREGBURE
LABEL COMMENTS MIN, psi psi ALSCISHA SQUARED
psita/10%6
g0.00 2:28.0 4013.0 32875
B9 .00 230.0 4019.0 3.00862

100,00 238.0 4023.0 2,8300%

110,08 240,0 4025.0 2. 6bL3L

120,00 245.,0 A030.0 2,5250%

129.090 245,0 4030.0 2.4186%

140,00 20,0  403%.0 2,307 %

150,08 233.0 4038.0 2.2200x%

160.00 2a%.,0 4040.0 2,1438x

169,08 258.0 4043,0 2.,.0828%

G END DF &nd SHUTIN 180,00 260.0  4045,0 2. 0167%
M OSTART OF 3rd FLOW 0,00 3793.0
Zrd FLOW PERICD 160,00 47 .0 3pA0.0
20,08 B2.,0 3875.0
30,08 110.0 3203 .0
40.00 132.0  3925.¢
S0.00 150,60 3942.0
650,00 167.0  39&60.0
70.00 igu.n 32273, 0
go.00 1%90.0 3982.0
20,00 202.0 3993, 10
100.080 210.0 4003.D
110,03 217.0 4010 .0
120,00 222.0 4015.0
130,00 220.0 4023.0
140,090 232,0  4029,0
150,00 237.0 4030.,0
160,00 242.0 403%.0
170,00 247.0  A4040.,0
I END OF 3rd FLOW 179.0) 230.0 4043.0
J END OF 3rd SHUTIN -1.00 -5, 0
QA FINAL HYDROETATIC 0.00 95113.0

%  VALLUES USED FOR EXTRAPOLATIONS

Znd SHUT-IN
HORNER EXTRAPOLATION A4092,60 PGI
HORNER SLOPIE 137.61 psi/eycle

———mn T B
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LOGARITHHIZ DELTA PRESEURE <P.S. 1Y

OPEHATGR: TOTAL PETRULEUM TNC.
LOCATION SEC. 22 TI3iN R105W
RECORDER 1739

DEPTHr 9239 ft.

WELL NAME CEDAR HILLS #1-22

FIRST SHUT-IN

Er,._..,.....,-_ e — e : T r

. o+ 4

tCLT

e T L - 1 1 + IR

SN VR PP .
0
LOGARITHMIC DELTA TTME

— L

TN

E R T,

T T YT TrTTTT T




OPERATOR: TOTAL PETROLEUM INC.
WELL NAME: CEDAR HILLS #1-22
LOCATION: SEC. 22 T13iN RIOSY
FIRST SHUT-IN

RECORDER:

DST #: 2

DEPTH: G295 ft.

(T+dD /dT (MIND

(e

.
Topd

b

-
L ¢

(P. 5.

o

PRESSUR



P.S. LY

HE

THHIC DELTA FRESSLA

LOGART

FE P I G U T

QFERATORs TOTAL PETROLEUM INC. HELL NAME: CEDAR HIL'S #1-22
LOCATION: SEC. 22 TLIIN R105W DST &2
o RECORDER, 1731 DEPTH G209 Ft. SECOND SHUT-TN
8" | - B | 1 T = T R R e A e D T B T T T T T 717 T ‘I
- 1
I |
£ + + 4+ v A *
« F L
- + * L -
3 + "
+
+ + *
+ o
< B R ] e .
i |
. i
.D-_________ o L L 1 T I S [ 1 L t 1 L1 ! .- — 1. [ T IV IS S SN S -
1 10 10 16400

LOCARTTHMIC DELTA TIME MIND



OPERATOR: TOTAL PETROLEUM INC.

WELL NAME: CECAR HILLS #1-22

LOCATION: SEC. 22 T131N RI100SW DST #:2

SECONI} SHUT-IN

RECORDER: 1738 DEPTH: 9299 ft.

EXTRAPOLATED PRESSURE: 4082.997 P.S. 1. SLGPE:  157.610 P.S. 1. /CYCLE
- g ] e e e e e e e e — T . s — . T . M

s
s Lt T
. » t,:,:/ﬂ
N

- . . /’//
r ,///////
1gén N 560 1 L 1 1064_J_ 1 l__%%umud_”__,J.ﬂ”,. lde_JHML._! % 1 1 I..—

TIME  (TdD) /dT MIND

450

2ot

L
iTen
PIEERIRE (P TN

3= i

1
I
]




l.oucatiun!
Tegt Type:
Formation: RED RIVER "C*

TSITAL PETROLEUM ING.

5TH 2
9321 - 9HGBFT,

SEC, 22 T131N R10TW
07TTOM HOLE CONVENTLIONAL

SAMPLE DATA
X e W e e e

SAMPLE CHAMBER:
e X e 6 K e e e X K

Capacity of sample chamber

Volume of sample ..o ooy
Pressure in sampler.. ...
Where sampler was drained...

Page

22

CEDAR HILLS #1-2

Necorder Number: 1738
Recorder Depthi 9299

230790 co
2300 e
70 psig

on Llocation

HGampler contained:
Water 2300 cc

RESLISTIVITY DATA!
PP PP TIPS EEEST L E

.T‘OD' LI ] Illllll: I164 UUU PP” NRDL
Middle. .. .o.v vt 2% 080 PFM NACI.

E{Q‘rteﬁi L} 1 L 2 1 L} 1 L3 II EU DDD PPM NﬁCL
Sampler oo 2% 000 PPM NACL
Mud pit, v 120 000 FPM NAGCL

Make—up Warter
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LYNES INC. ..

733 L00gs 8233 1.

CMR—31Z DIG:TAL MEMCRY RECCROER ND. cAaP AT

OFERATOR Total Petroleum lnc, WELL NAME  cecer Hills #i-22 TiGKET No.  207ES D5T. M0, 2

- - —r . —
Foi13i38 T 8757 Taiiesize T T OEES.652 T 831451337 foe.
S =, 26 F2.58 4par
B8 . Znd Znd Shutin 4045, A0 LRI gz
S@ Sstart 3rd Flow 37 5 3P0, 497, 3a
o a3 977,53 4387, 58
<P ] 377,54 GIEE, B0
GES, LBR IREE, BB 4EEP. S
427, 3 ae FF3E.50 4238, 80
OOs i30T 219,582 91:33:38 7 25 B2i4Si5a T 2ED. A8 gIisPiae T oSEL,
4y27, 54 BES. U@ FI52. 59 4@ 38
40E7. 50 227,50 2932, 52 4030
dEar, 5o A3E, 540 FIE2. 54 Euic
ETch 237,55 238509 493
427,50 549,05 3987, 58 &
@A 542,50 2957, 58 43
2 7.50 2937, 89 | a3
BozIFian T 5 B1i4ii39 T T BEiSIIGE T 224,537 ! 94:85:38 T 22
o 33E5, e4 44
7 IEEI, B
a3 3992, 55
i 3995, 85 G
5] 1q 39%T, 80 ¢ ENK)
o] 53 IFETLEH E3xich
4536, BE LEn FEE7.50 4835,
GESE7LE8 T 213,185 2lid9i3g T LE12 D3:a0139 7 224,812 @a:1l3:309 T 223,753
45333, 54 .56 Rt 4937, T8
432, 58 . 5,08 IFF7LIE dRE7.TH
>, =@ 7.EH Gdud, B8 CO37 . TA
alv .38 G : 4837, 57
L= 3938, 53 GG, BY GE4h, BE
a3 1297, 58 4292, 5D ERsic |
ac ISF7,. T8 402, 5 GE4E, 27
gasdsaa T 37 DLISTIG iEd L, ES7 0 BIEORIE30 T 224,772 541Eii38 T 283,880
i E2,. 50 4HE2, 5 G, fd
5] L aa 4EET. B 4Rem, 93
43735, a6 48H5, a4 25T ]
4339, 9% S 4040, S50
i [ i 4E85, 4B28, 54
@5 Sa 513,69 487,59 grd 3pg Fiow  -494E. 5
4 Chi 917,50 487,59 SEFRS. 20
dot33IIe T 2 SH OBEIaSIEa T 224,937 | BIVIFI3H T ZE4.885 g4r@SiZo T 283,437
& bt 3922.59 418,89 TEE5. a5
£ oA IRE5. 09 43497, : 5167, 58
& =L ZRET. a9 4319, i Sigg.ea
= b= 327,53 4818, SazP. 58
40E7. 58 29349, 949 TEEI,EA
SHdd, 29 3334,68 Tiic.5a
Gada, BB 3733.48 Fingt Hydro. - 3112.53
gle@iiald 7 218.942 Qa3 L313a T ERTLEER SRR I=RVE BTG R B4137838 T 219,623
4343, 03 3537,50 4018, 58 . 4550, 03
449, 00 3327.88 4ni2.53 | 5652, 57
243, B8 2742, 50 21T, | £a%49, a2
4343, 88 FA42.50 a42.7,50 | Za@r, 5
. QA4 TG 542,53 4.7, TOIFLTA
ARed. 30 2545.03 4@z, 5315, 93
4maz, 50 347,50 Sai7. % 4u77. 59
Bledsi3a T OZ132,837 Baigii3d T OERS.123 433333159 T 224,47 543tz T ZI7.8
4dae, 53 3952, GaL7. 457
4942, 55 3952, 52 4nza, _ 453!
dHe2, 33 3952.%28 4929, . 451
443, 53 IDIE. 60 EEECR ! 43
dga2, 5o PSP, 58 sd22 ]
44> ER FREL, GE 4329
a3z, T ZIAE.BA 4aze
DIVITEE0 T ele.25a | gaiz9i3a T ozz5.e6eR2 9zidli390 T 224,
28 3TE2. 50 4925
4945, 02 3365, B0 4022
4ias, oa 65,008 4325
4545, 89 3367, 50 : 49
2245, 90 362,58 diET
4245, 80 L 4823
947,349 2974, 04 4623, 69
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U UDAR MWILLE w1-022
iRl ~ 9I8BTL.

PREGSURE RECORDER NUMBER o+ 1738
DEPTH 1  929%7.00f71, LOCATION .+ INBIDLE
TYPE + DMR CAPACITY 1 10000,00psi

ok At R B s PP b ol b it B B AR A HR PR T ey A brim S A B MR e P ph e e bl A M T TL e e s e i HE R PR T b A L A eir e b

TEST
1st

2nd

Grd

PRESHURE

psil
AYInditial Hyaro ¢ 21200
Brlist Flow Start: 713.0
Cyist Flow Lnd ! YE0.0
DYEND 1et SBhotin: 40928.0
E}a2nd Flow S9tart: PE3 L0
Fy2nd Fiow End 1+ 3785.0
CHEND #nd Shutin: 404510
HI3rd Flow Start: 37931
IyZ%rd Flow End + 4043.1D
W3Final Hydro. s 31130

TIMES(MIN

Fl.OoWw 4
SHUTIN: &0
FLOW 179
SHUTIN: 180
FLOW + 179




TCOANICAL SERVICES, Security Lite Bid

s Soite 1350 & 1818 Glonarm & Danver, Co.orado 35352 « Prone !

61

Contracior ""lOble Tor Choke %" Flow Ne. 1 \
Rig No. H=5 Bottom Choke 3/ 4 Snot-in No 1?
Spot —- Size Hoie ; /8" Flow Ne, 2 B
Sec. 22 Size Rat Hole == Shutir No 2 o &
o, 131% Size & Wi D P L JE 162028 | Flew Ne. 3 B
Rng. Y Size Wt. Pise "= Smut-in No. 3 T -2
Fisid Wildecat |0 oetD ¢ 2k 4x" H-4D Y
Iy = ) Tt —d
County GWmah Length of O, C, 790 T1T. Settam PUe. ’/"5 =
State Horih Dakota Totai Desth 9205 1. Heiz Temp 213 F T =5
Elevation 2942 ft. interva! Tested 5i52-5206 ft. Mug We.gnt 19.37 Bug
Formation__Red River "A" Tyee of Test__ BOLLOM 1OT€E Gravity -- 0
Conventional Viscosity 35 S 2
% =
Tool cpensd @___ 10152 p.m.
Qutsice Recorder
- o . L N PRD take Kuster K-3
_ No2D079] csp 8850 & _9162°
! Press Correcteg
: : tritigl Mydrosietic A 1335
P P Firai Hydrostatic K. SR8
P TTAice! Elow s @ 127
Final 1nital Flow  C 164 F3
Initzl Shut-n o 3843 4 -
Szcond initia! Flow & 238 =) §2
Sezena Faonal Flow  F 3507 = A
| | Sezors Shutin G 3496 P
' Trird imitiar Flow H 450 =
= L = n = =
- | Thirg =inal Flow i 521 S
i | Thirg Shuzr J - "3 o
N
=
\ =
Lyres Dist, . bicxinson, O e
Our Tester-Radger Buycxhard -
Witnessed 3By. L.F. Scott i E
|2 (]
Test was reverse circulated to a tank. |,
Did We!l Flow — Sas 15 _ oi_No  warer Mo Ran 5 gal, ammonia and 5 gal. inhibitor L
RECOVERY IN PIPE. 7
1260 ft. Total Recovery = 10,50 Bbls -
410 fi. Highly gas-cut oil = 5,82 DBhls
850 ft. Salt water = 4,68 Bbls
Biow Description:
1st Flow: Tool opened with a %" underwater blow increasing to 2" in one
minute and remaining throughout the flow,
2nd Flow:  Tool opened with a %" underwater blow increasing to 3 psi in 10 g %
minutes and remaining throughout the flow. (gas to surface 55 T >
minutes into the final shutein,) g €
: ot
o)
3rd Flow:  Tool opened with gas to surface immediately, increasing to 1 psi %.
(12,5 MCF/2)Y in 30 minu*es, decreasina to a 7" blow in 170 minutes|”
and remaining throughout the flow, ©
Comments: The test results indicate a mechanically successful test. Tne flow and
shut-in curves suggest low permeability within the zone tested. The

Lv-230 initial and final shJt-in curves were incremented and plotted, but no

accurate extranolations could be performed due to insufficient curve de-




DPERATGR TOTAL FETROLEUM ¥ELL KAMZ. CEDAR MHIELS #1-22
LOCATION: 22-131K-103W DST i i
o RECORDERs 1763 DEATH G121 FE. FIRST SHUT-INM
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OPERATOR: TOTAL PoTROLELM

WELL NAME: CEDAR RHILLS #1-22

LOCATION: 22-131N-100W DsT #:1

FIRST SHUT-IN

RECORDER: 17883 DEPTH: 9121 f=.

N

TIME  G+dT) /dT (MIND
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DPERATORs TOTAL PETROLEUM

¥l NAME CEDAR HILLS ¥1-22

LOCATION: 22-131H-105¥% DST #al -
o RECORDER 1768 DEPTHe 0121 Fro SECOND SHUT-IN
E—]ﬂ—’ - Y . T 1 T 7 T T T T T | 5 AR | T T T | a— l
| +++4w+ww (1) i
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OPERATOR: TOTAL PETROLEUM
WELL NAME: CEDAR HILLS #1-22
LOCATION: 22-131N-100W
SECOND SHUT-IN

RECORBER:

DEPTH: 9121 ft.

e et

Figisial

(G- A

=Ll

PRESSLRE

LiE

(T+dD /dT (MIND
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SN LOAR MILLS #1-22 AL

é P1E2 -~ 7206F1.

E Location: 22-131N~103U Recaorder Number: 1768

: Test Type: EBOTTOM MOLE CONVENTIONAL Recorder Depth: 9121 71,

Formation: RED RIVER A

TIME-PRESGSURE LIBTING

S A P Tt HR b P P e 1

CHART TIME DELTA P PRESSURE (T+dt)/dt PRESSURE
LABEL  COMMENTS MIN, psi pai  ARGSCIGSA SRUARED
PEir2/10%6
A INITIAL HYDRDSTATIC  0.00 49215, 0
E START OF ist FLOW 0,00 85,0
lst FLOW PERIOD 1,00 0.0 115.0
2,00 53,0 138.0
C END OF ist FLOW 4,100 7%.0 158,10
1st SHMUTIN PERIOD 0.00 0.0 158.0 0.0000
2,00  187.0  26%.0 %.0000
4,00 267.0  42%,0 2.0000
&.00 H5&7.0  725.0 1. 6667
g,00 1322.0  1480,0 1.,5000
10,00 R2122.0 2280.0 1.,4000
14,00 2787.0 2945,0 1,2857
20,00 Zlign.0 I334.0 1.2000
2%.00  3345,0 3503.0 1.1600
30,00 B4H0.0  360B8.0 1,1333
5,00 3S2H,0 360830 1.1143
40.00 2580.0 37RO 1,1000
AT, 00 B622.0  3780.0 1,00889
0,00 36E7.10 2015, 0 1.0800
54.00 3680,0 382890 1,0741
D END OF 1st SHUTIN 59,00 3I705.0 3BEI, 0 1.0678
E @TART QF 2nd FLOW 0.00 218.,0
2nd F1.OW PERIOD 10,00 20,0 198.0
20,00 5.0 213,0
30,00 7.0 2250
40,00 27.0 245.,0
50,00 25,0 D4Z .0
60,00 45,0 263,90
70,00 an, 0 Ba3.0
80,00 45,0 263.0
oD . 4D 50,0 2&8, 0
100,00 86,0  298.0
110, 00 B%.0  303.0

120.00 0.0 308.0




'._-_TTF-WL PETROLEUM T Fages o
CEDAR MILLS #1-22
152 —~ F206F1.

TP AT e e

RURILY 4L L

lLogation: 22-131N--1038W Fecorder Number: 1768
Tegt Type: LOTTOM HOLE CORNVENTIONAL Recorder Depth: 2131 t.

Formationt: RZID RIVER &

TIME-PRESSURE LISTING

o e e e S P T e ]

CHART TIME DRELTA P PRESSURE (T4+dv)y/dt  PRESSURE
LABEL COMMENTS MIN. psi peai ARBCISE A SOUARED
psit2/10%6
133.00 100.0 14,0
140,00 112.0 2300
150,00 12%.0 34%,0
140,00 130,10 J440,0
170,00 135,00 353.90

; FEND OF 2nd FLOW 178.00 142 .1 360, 0
2nd SHUTIN PERIDD 0.0C 0.0 5600 0.0000
2.,0¢ 23.0 2830 e2.0000
4.00 73,0 433,10 45,5000

6,00 130.0 470, 0 31,3333
9.0¢ 198, 0 HEB.0 22.7%00
10.0¢C 293, 0 &£43,0 19,2000
12, 0d 320, 0 780,10 16,1667
14.010 w10 e7a.0 14.0000
16,0C 663.0 1078.0 12,3730
18,00 B43.0 1203.0 11,1111
20,00 1043.0 1403.0 10,1000

24,00 1440,0 1800.,0 §.9R33
26.00 16700 2036.0 8.06000
BOL00 0 1843,0 2203.0 70867
35.00 20430 2403.0 6.,2000
40,00 2188.0 2548.0 5.5500
45,006 2298,0 2658.0 5.0444
50.00 Z2390.0  27I30.0 34,6400
55,00 2465.0 2825.0 4,3091
60,00 2830.0 2890.0 4, 0333
64,00 2378.0 2938.0 3.8438
70,00 2640.0 3000,0 3,6000
75,08 26BH.0  3045.10 3., 4267
go.00 2725.0 3085.0 3.2750
8BS, 00 2765.0 3125,0 F.1412
20,00 2800.0 31&0,0 2.0222
@T.00 283300 3193.0 2.7158
100.00 2860.0  2220,0 2.8400
164,00 268T.0 32450 2,7300
i1d.00 2%915.0 3273.0 2, 65475
115,00 2940.0 3300.0 258268

120,00 2963.0  JF3HI.0 2.91867




: TOTAL PETROLEUM . P ana
£ 5re: 1 i

CEDAR HILLS #1-22

‘ 9152 - PR0LTT.
Lozation: 22-131N-105U Recorder MNumber: 1748
Test Type: BOTTOM HOLE CONVENTIOMNAL Recorder Depth: 121 .
Formation: RED RIVER A
] TIME-PRESSURE LISTING
] CHART TIMC DELTA P PREGSSURE (T+dt)>/dt PRESSURE
: LAREL COMMENTS MIN, P&l psi ARGCISEA SAUARMID
: pPsite/10%6
: 125,00 2983.0 3343.0 DL ASA0
: 1%0.00 3003.0 3363.0 24000
d 135,00 3023.0 33B3I.0 2.,2481
3 140,00 3040.0 3400.,0 GLE000
; 144 .00 30%®5.0 341%5.0 2,263%9
; 150,00 3075.0 343%5,0 27,2123
: 155,00 I088.0 3448.0 21747
: 160,00 3105.0  344%.0 a,1375
s 165,00 3i20.0 3480.0 2,1030
170,00 3133.0 3493.0 2.070%
175,00 314%,0 3I505.0 2,0400
G END OF 2nd SHUTIN 180,00 3160.0 3IH20.0 2,0111
H START OF 3rd FLOW .00 488,10
srd FLOW PERIOD 11.00 98,0 3%0,0
20,0¢ 100.0 288, 0
20,00 an,n 408 .0
40,09 68,10 420, 0
51,00 53,0 435 .0
&0, 00 5,0 44T, 1)
70,010 38,0 A50, 0
80,00 2%.0 455, 0
21.00 29,0 450, 0
100,090 20,0 468, 0
110,00 10.0 473, 0
120,00 n.n 488 .0
121,00 5.0 A9%, 0
140 .00 10.0 498, 0
150,00 12.0 500 .0
1460.090 2.0 510.0
171,00 27,0 %150
1 END OF Ird FLOW 180,09 AT 0 523, 0
J END OF Zrd SHUTIN ~1.00 -1,
@ FINAL HYDRQSTATIC 4.00 4915, 0

% UALUES USED FOR EXTRAPOLATIONS




}QTAL PETROLLLIM - Page !
o P

CEPDAR MILLS #1-22 .

P53 — 92046FT

E

Location: HIC, 22 TI3IN RI0GW Recorder Numberti 1768
Taest Type: BITTOM HOLE CONUENTTONAL Recorder D=pth: %121

Formation: RZID RIVER "aY

SAMPILE DATA
TP ST BT

SoMPLE CHAMEER:

30 30 2 I D KN e

Capacity of sample chamber 2500 cc
Unlume of sample. . v, 2100 CC
Presgure in sampler........, 120 peilg
Where sampler was drained... on location

Sampler contained:

331 a00 cc 41 ® &0 Degrees [
Watar 16060 ccC

GAG 1S cu—Ff1

GOR 48

RESTSTTIVITY DATA:
e 3 5 XK 2 e e e e BB e e i

TOm oo e A1 APL B 62 F
Middle. .., oo ot

RBottom, vt 30 000 PPM NACL
Sampler . ..., Ct 55 000 PRPM NACL
Mud pit.. o0 200 000 PPM NACL

Make-up Water. .




Erd lst Shutin
Stert 2na Flow

Initial Hydra.
ten T

Stary lst Flow
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LYNES INC.

LIGE 10507

_ CAP

OME-=312 DIGITAL ¥ENVORY RECORDER NG

OFERATOR  Total Fetroleum WELL NAY Codar Rills 41-22 TICKET N9, 20782 DsT. NG G
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Lot g til FETRICL U QTR
PaTd

{9paR HILLS B1-22
PlEe - 9206FT . -
PRESBURE RECORDER NUMEER 17560
DPEPTH F121 Q0 FT, LOCATION ¢+ INSIDE
TYPE | DMR CAPALITY + 10000.00psi PRESBURE
Pl
&YInitial Hudro ¢ 49200
Bylst Flow Start: RETI
Cyist Flow End : 158,08
DIEND tat Shutin: 38B63.0
Esfnd Flow Start: Z18.0
F32nd Flow End : A60.0
GYEND 2nd Shutin: 3520.0
HY3rd Flow Htart: 488,10
133rd Flow End @ S523.0
GrFinal Hydro. o 4?13.0
TEST TIMES(MING
st FLOW 4
SHUTIN, HY
2nd FLOW 178
SHUTIM: 140
“““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““ Zrd FLOW oL e
PRESSURE RECURDER NUMRER 24748
DEPTH +  2200.,00+t. LOCATION ¢+ OUTSIDE
TYPE r K3 CAPACITY ©100,00ps1 PRESSURE
=R

AYInitial HWedro @ Z010.0
H)lset Flow Start: &B0.0
Grist Flow End ¢ 141 .0
DYEND ist Shutin:y 3873.0
Eyend Floew Start) 2390
Ey2nd Flow End + 346,10
GYFEND 2nd Sputin: 3530 .1
HYZrd Flow 8tart: 4670
Ty3rd Flow End o+ 309 . L
BFinal Hydro. : A233.0




FORM 4

1. Notice of Intention to Driil or Redrill
2. Notice of Intention to Change Plans
3. Notice of Intention to Pull Casing

4, Motice of Intention to Abandon Well
5, Report of Water Shut-Off

6, Report of Shooting or Acidizing

SUNDRY NOTICES AND REPOR @O TWEIUHS B

Well File

No.m

2 R.D. om&ens,é

7. Reporte
8. Report of Redrilling or Repair
9. Supplementary History )
10. Weil Potentiat Test

11. Driiling Prognosis

12,

NAME OF LZASE CIDAR EILLS

WELLNO.,  1-22 is located L230° %, from (N) B line and L850 f. from the {(E) (W 1i
of Section 22 Townsﬁip Z31% Range E in Eowmarn
County, Wildcat Fieta _ Red River Pool. Tha etevation of tha CL
is 2278,8 feet above sea leval,
Name and Address of Contractor, or Campany which will do work is:
Neole Drilling Corporaticn, 1416 Lincoln Center Buildirng, Denver, Ccoclorads B8CZe%

341785 ¢ouddéd well at 9:00 p.om. 2728783
372783 Ran &8 jrs. B-3/8'" Z4F, J-53. Set ceg. at 20138' K.3. Geod returns
Sumped slug ar 3:3C a.m.
Cemenrt: Lead off with 650 sx HALCC Lighoweight w/2% CaCl + kZ sk flocele
(1.84 frl/ew, 12.6 PPG) i
Tailed in w/200 sx CL “"G" w/2% Call + 3=%/sk flocele (1.13 fc-/zk, 12.8 PP}
Company otal FPetrolseum, Inc. Do not write in this space
F2 EBaoax 300 ’V’AR i 21985
Address Cenvear., LJ 1 _Approved 19
’ I --f
~ By / /%/ By A LALE s A
. Deniel J/ Perri e
Title Secidar Zerwmelens Trodipssr Title

(DETAILS OF WORK}
(State names of, and expected depth of objective sand; show sizes, weight, and lengshs of proposed casing,
indicate mud weights, cementing points, and gl other details of work)

{tnstructions Over)




NORTH DAKOTA INDUSTRIAL COMMISSION

OlL AND GAS DlVlSlOl\]

WESLEY D, NORTON CHARLES KOCH
Chief Enforcement Officer Engineering Dept.
F.E. WILBORN _ DOREN DANNEWITZ
Deputy Enforcement Officer Field Supervisor
CLARENCE G. CARLSON KEN KALLESTAD
Geologist ’ Reclamation Sup.

March 11, 1985

Izurna Miller FE: Confidential Well Status

Total Petroleun, Inc. Cedar Hills 1-22

P.0, Box 500 NE NW Sec.22-131%-105W, Sowman o
Denver, (2 80201 Permit No. 11409

Dear Mr, ¥iller:

Your reguest for confidential status of all informaticon furnished to the
Enforcement Officer, or his representatives, is hereby granted. Such
information shall remain confidential for six months commencing on the
date such informaticn, except production data, is required by statute
and rule to be filed.

Confidential status notwithstanding, the Enforcement Officer and his
representatives shall have acgess to all well records wherever located.
Your company personrel, or any person porforming work for yoor company,
shall permit the Enforcement Officer and his representatives to come
upon any lease, property, well, or drilling rig operated cr controlled
by them, complying with all safety rules, and tc inspect the records and
cperation of such wells, and to have access at all times to any and a2l
records of wells.

The Comnission's £ield perscnnel weriodiczally inspect producing and
drilling wells. Any information regarding such wells shall e rade
available to them at any time upon recuest. The information sc obtained
by the field nersonnel shall be maintained in strict confidence, and
shall be gvailable cnly to the Commission, and its staff.

Sincerely vours,

C/ X ; a e
. E. Wilborm T
Denuty Enforcement Officer

900 EAST BOULEVARD, BISMARCK, NORTH DAKOTA 58505 701.224.2569
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TOTAL

Totai Petroleum, Inc.

ONE DENYER PLAZE - SUITE 3100 TELEPHONE 303 2981.2000
999 18TH STREET
CENVER. COLORADD

March 7+, 1983

Moyzk Talko-a Sters Indusztrial Commission
2i1 an<d Gas Division
900 FEast Eculevard
Bigmarck, Neorth Dakota 38303
Re: Cedar Hilis 1-27%
Red Rivey FPeol
Bowman Countv, Nortn Dakcta
NE BYW Sec. 22, T13IN, RICZWw
Permit o, 11409
Gentlemen:

In cennection with the drilling of the above-refsrenced wildecat well,
Toral Pe-roleur Inc. requests that any and all information concerning this

well be neld tight.

Sheuld vouw have any cuestions cencerning this macter, please do not
hesitate to contact this oilice.

Verv Lrulv vours., .

r
-
=




TOTAL - :ﬁz //W

Total Petroleum, Inc.

ONE DENVER PLACE - SUITE 3100 TE_EPHONEZ 303 251.2050 MAILING ADDRESS
292 18TH STREE™ P, < BOX 500
DENWER COLORADO DENVER. COLORADO BOZ01

February 15, 1985

North Cakota Industrial Commission
011 & Gas Division
900 East Blvd.

Bismarck, ND 58505

Attn: Mr, Jack Wilborn
Deputy Enforcement Officer

Re: Application to Drill
Cedar Hills #1-22
NZ NW Sec. 22, T131IN, R1OSHW
Bowman County, ND

Dear S5ir:

The captioned application to drill was mailed to your coffice
on February 11, 1985, It dincluded a copy of the surveyor's
telecopied plat., Enclosed for your file, please find four direct
and more legible copies of that same plat, Your assistance in
gaining approval for this well is sincerely appreciated,

Sr. Petro?eﬁm Engineer

DJP:c11

Enci.




Fabruary 15, 1985

Daniel J., Petrd

Toctal Petrolar, Inc.
P.0O. Box 500, Ste. 3100
Denvar, CO 8020

Daar Mr, Detri:
Check No. 736422 in the amount of $100.00 was received.

Exlosed is Pexrmit 1o. 11409 to drill e Cedar fHills #1-22 well, lccated
in the Bowmen County, North Dakota.

It is requested that notification be given, immediately upon the
soudding of the well. This information shall be relayed to the Oli ard
Gas Division, in Bismarck, via telephone. The following informmaticn
should be included: well name, legal location, Permit Murber, drilling
contractor, company representative, and date and time of spudding.
Office hours ars 3:00 a.m. to 12:00 noon, and 1:00 p.m. 2 5:00 p.m.
Central Time. Cur telsphone mumber is Area Code 701, 224-289569.

Trank you for your cooperation.

Sincersly yours,

e S

F. E, #ilborn -
Deputy Enforcement Officer -7




- &

-~ ot e a7
: FORM 4 o =¥ ell File No.
‘o North Dakot a State Industrial CDIIImlSaIﬂTI
' Oil and Gas Division
SUNDRY NOTICES AND REPORTS ON WﬁE‘_I_.._LS__'
1. Notice of Iatention to Drill or Redriil A 7. Report of Casing™——=_—~-
2. Notice of Intention te Change Plans 8. Repart of Redrilling or Repair
3. Notice of Intention to Pull Casing 9. Supplementary History
4. Notice of Intention to Abandon Well 10, Well Potential Test
5. Report of Water Shut-Off 11, Drilling Prognosis
6. Report of Shooting or Acidizing 12.
NAME OF LEASE Cedar Ilills Date February 1% ,19_ 83
WELL NO, 122 is located 135D ft. from (N) {&X1ine and 14550 ft. from the (X (W) lin
of Section 0% Township 131N Rangs LS in 3owmarn
County, ildezr Fied Rzd Eiver Pool. The elevation of the Uncraded ground
is 2925,3 feet above sea level,

MName ang Address of Coniractor, or Company which will do work is:

Mot ver determined.

(DETAILS OF WORK)

{State names of, and expected depin of objective sand; show sizes, weight, and iengths of proposed casing,
indicate mud weights, cementing points, and all other details of work)

t. Plzn zo 4rxill 12%" hele vo 2,300,
2. Run 8-3/8" surface casing & cement tc surface.
3, Pressure resr casing, BOP & drill 7-7/8" nole to 10,0323 ov sufiiciernt to zes:
Red River formaticn., Rur DST's as necessary.
4, Run DLL/GR, BHG Scnic and FDC/CKL log.
5. If productive, 3%, 17#, 205 & 23% casing will 2e rua and cemenced with sufficienc
cerent ¢ cover tne =op cof the Dakeora formaticrn.
avtachmernt 71 - location & elsvaricen plar
Company Toral Petrolsum., —ac. Do not write in this space
Address Suize 3100, B'\ 500 nves, CO Approved
‘ BrO22 !
i, By Lo44
7 hatl N
. Cariel J. /Pe:
Title . A, Title

TS o oiroe
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;..in -the State
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- location anf
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g FORM 1
North Dakota State Indusirial Commission
Oil and Gas Division
C T B00EAST BOULEIVARD - BISMARCK, NCRTH DAKOTA - 58505

APPLICATION FOR PERMIT TO DRILL

(File original and 3 copies with the Gil & Gas Division, 900 Zast Boulsvard, Bismarck, North Dakota 58505]

Type of werk: Orill new wefl his , Reenter old well , Oritl directional well

Type of well: Ol . gas , disposal , injection , others

NAME OF OPERATOR: ___Toral Perraleun, Inc.

ADDRESS:_ Suite 31C0, P.Q. Box 300, Derver, 00 82201

NAME AND ADDRESS OF SURFACE OWNER OR TENNANT: Robert, Wiliard & Demnis 3wanke, 2hzme, D
WELL NAME AND NO.: Coday Hilis £1-22

LOCATION OF WELL: Qtr.-Qtr,, 3 NW Sec., __ 22 Twp., 231X SCoW

Rge.,

COUNTY;__ Dowman

Surface location is 125C  feet from N) &Y section line and _1630 oet and from e'é} {W) section line.

If directional, top of pay is A feet from (N) (S) section lineand __ Y2 feet and from (E} (W) section line.

\L)

Distance from proposed Iocation to nearest spacing {drilting} unit line 0 i

-

Distance from proposed focation to nearest permitted or completed well in the same pooltis 1C, 741 g4,

Acres in spacing (drilling) unit 140 Description of spacing unit is MW Section Z:

I\'J

ELEVATION: _ 292803 (GROUND) (GRADED) ESTIMATED TOTAL DEPTH: 10,050
PROJECTED HORIZON (Pool Name): __ e

|1

fver APPROXIMATE DATE WORK WILL START: arch. 202

Y
5

L

,..l

m
[ )

joy

1~
1~

if 32¢

e
m
m

cz2s ars found To be azpropriace

C REMARKS: S&pecing unit will

! heretyy swear or affirm that the infgrmation herein provided is trae, complete and correct as determines frem ali available receor

s ' PRr I
A ; " A = : -
///,;,,W///%ZZ,;V Sv. Petroleun Ergineer Tebruary 11, 198
= -

/5r'§r1ature Tizle Dats

STATE OF _ (A CAC OX ()
: ) S5
COUNTY OF L0 g A

=
-

On this ."'\ E;f"r&'p\ day of _.i\)-/\:_)\ )\Q\Jkﬂ.\f—-\ , 19_(55 before me personally adpeared ; e s P\
\A\ . ﬂ)_;_(r"” N to me."»??:o-.«-n s the person described in and who executed the foregoing instrume
anc?é{:kno-.vledged that (s)ha axecuted the sams as his/her fres act and dead. " '
2 C/\_JIL/K—/ ST
Mazary PL.b ic
My Commission expires \ "_rjj{\' "?“5%7\

FOR STATE USE OMNLY

AP} NO. C.7"~._/ ﬂ//- 675%32@

PERMIT NQ. & WELL FILE NO, _Z/’é/fa Notary
“ APPROVAL DATE FEB 1 D 7985 Se

g8y %

(SEE INSTRUCTIONS ON REVERSE SIDE)
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location angd AR Lrue and correct
v as shown, | -
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- . o”

TOTAL

Total Petroleum, inc.

ONE DENVER PLAZE - SUITE 3100 TESLEFHONE 303 2901-2080 WAILING ADDRESS

943 18TH STREET P. Q. BOX 300
CENMYER CCOLORADC
DEMVER. COLORADOBOZOI

February 11, 1985

North Dakota Industrial Commission
011 & Gas Division

ap0 East Blvd.

Bismarck, ND 58505

Attn: Mr. Jack Wilborn
Deputy Enforcement Officer

Re: Application to Dril]
Cedar Hills #1-22
NE NW Sec, 22, T131N, R105W
Bowman County, ND

Dear Sir:

Please find enclosed, four copies of Form 1 Application to
Drili, Form 4 Sundry Notice and location plat for the captioned
well, This is a wildcat well located directly north of Skul]
Creek Field which is spaced on 320's. VYour assistance in gaining
approval for this well is sincerely appreciated.

Sincerely,

DanieY J. Petri
Sr. Petroleum Engineer

DIP:cl1
Encl.




CHECK SHEET e

DATE » Feopruary 15, 1985 PILE O: 114006
COMPANY : Total Petroleum, Inc.

WETL “EME: Cedar Hille £1-22

NE Nw Sec.22-131N-105W, Rowman Co.

LOCATTON:
Fermit Fee X
Apvlication o Drill X
Organization Report X
$100,000 Bond b
530,000 =cnd
513,500 sons

X

Certified Plat

wotice of Imtention to Drill

Sondxy ctice £

Corplecion Report

Flugging Report

actherization to Trensport OL

28T Sepcrts

Geologiczl Renorts

Core Analysis Reports

Iogs

PTRMIT NO. 11409 ISSUED: February 15, 1

nspection Date: Inspector:

Terrain: Tillasle, Prairis, Zadlands Tyoe (Circle One)

T Producer: Return check sheet promptly when reclamation i1s first noticed.

T2 Flugged and Abandeoned: Is drill site accertable for bond release? Yes Mo
If rno, please explain below.




CHECK SHEET

%  onres February 15, 1985 FIIE MO: 11409
% COMPANY: Total Petroleum, Inc.
WELL NAME: Cedar Hills #1-22

LOCATION: NE NW Sec.22-131N-105W, Bowman Co.

Permit Fee X [}/

Application to Drill X J/f’ d )
Organization Report X L,U M
100,000 Bond X é j: b

$50,000 Bcnd f

$15,000 Bond

Certified Plat X

Notice of Intention to Drill A

Sundry Notice x X

Completion Rewort |

Plugging Rewort )K

Authorization to Trensport 01l

DST Reports A bwc)c,&za_ggg

Core Analysis Reports L&E\A ~ “(A/Lk_,g)'g/_@"‘ a0 d L C{;‘/ ,,,/"'fﬂ‘“_‘_..m

Logs Coew Do wel q-_;ggs'}:._qﬁ”’ “joobﬂ -
PERMIT ¥O. 11409 ISSUED: February 15, 1

Inspection Date: Insrector:

Terrain: Tillable, Prairie, Badlands Type (Circie One)

I£ DProducer: =Ieturn check sheet pramotly when reclamation is first noticed.

If Plugged and Abandoned: Is drill site accertable for bond release? Yes NO
IZ no, please explain belaow.




DATE : Fabruary 15, 1985 FILE NO: 11409

\/ COMPANY ; \L\L Total Petroleum, Inc.

WELL NAME: @ Cedar Hills $1-22

NE NW Sec.22-131N-105W, Bowman Co.

LOCATTICN:

Permit Fee X

Application to Drill X £ /{ A
{0g, L N

Organization Report X L,L&c I+ ff/ p )

$100,000 3ond X ‘ P L+ ,}gzx

$50,000 Bcnd J,a)f }7{ ’ /ﬂb

$15,000 Bond

Certified Plat X

Notice cf Intention to Drill £

Sundry hotice X }(

Completion Report

Plugging Report X

mthorization o Trensport 0il

DST Reports d- & o

Geological Reports n (e o —E e

Core Analvysis Reports au_, &M—-‘-

Logs cawﬁou; Weér

PERMIT NO, 11409 | ISSUED: February 15, 1

Inspection Date: §-(4-~%7 Inspector: 2 |~edic

Terrain: Tillable,(Prairie,}Badlands Type (Circle One)

If Producer: Return check sheet promptly when reclamation is first noticed.

If(Plugged and Abandoned:} Is drill site acceptable for bond release? Yes )( No
L
7

- 1f no, please explain below.

’.‘““-]\‘i_‘ f‘-ll I B A~

4 - I‘-f'Ps? K for pond 12lewS 2, fair ames N ¢loves
Covn il i) o v

. i/? (rz‘/

w
A
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