


































Last Sheet 500

Report #: 1 Ryan Job # 9420

Date: 6-Dec-15 Kit #

Customer: MWD Operator:

Well Name & No.: RKB:

County, State: API Number:

Rig Contractor & No.: Vertical Section Direction:

Surface Location: Y or Lat:

X or Long

NAD27 or NAD83:

Survey Corrected To:

Sur # Meas. Depth Inc. Azm. Course Len. TVD Ver.Sect. +N / -S +E / -W DLS Cls Dir Cls Azm

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 1.41 253.39 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

Bowman, ND 33-011-00429

Trinidad 35 0.00

46.158874N

103.798397W

NAD83

Minimum Curvature Calculation

Tie in to Gyro Surveys

SURVEY REPORT

Denbury Onshore LLC Michael Orbach

Cedar Hills 21-22 25

True North
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Denbury Onshore, LLC PO Box 80507; Billings, MT 59108
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Cedar Hills Field / Red River Formation
Section 22, T131N, R105W

Bowman County, North Dakota

Denbury Onshore, LLC
Cedar Hills 21-22

1,248' FNL & 1,654' FWL



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'

WELL DATA SUMMARY



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/ H2S MONITORING: H2S personal meters
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Cedar Hills 21-22

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

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

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

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

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



Day
Date 
2015

Depth 
(0500 
Hrs)

24 Hr 
Footage Bit #

WOB 
(Klbs) 

RT
RPM 
(RT)

WOB 
(Klbs) 

MM
RPM 
(MM) PP SPM 1 SPM 2 GPM 24 Hr Activity Summary Formation

0 11/29 1' - - - - - - - - - -

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. -

1 11/30 2,018' 2017 1 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 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.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. Drill 
cement 1900' to 2018' WOB - 10-12, RPM-60, GPM- 385. CBU. Slip & Cut 
Drilline.Service Rig. Drop VES Gyro. TOH. Pierre

2 12/1 4,015' 1997 1 5 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

3 12/2 4,769' 754 2(1RR) 5 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 
(Klbs) 

RT
RPM 
(RT)

WOB 
(Klbs) 

MM
RPM 
(MM) PP SPM 1 SPM 2 GPM 24 Hr Activity Summary Formation

MORNING REPORT SUMMARY

4 12/3 4,769' 0 2(1RR) 5 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

5 12/4 5,609' 840 2(1RR) 5 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

6 12/5 5,609' 0 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

7 12/6 5,674' 65 4 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



Day
Date 
2015

Depth 
(0500 
Hrs)

24 Hr 
Footage Bit #

WOB 
(Klbs) 

RT
RPM 
(RT)

WOB 
(Klbs) 

MM
RPM 
(MM) PP SPM 1 SPM 2 GPM 24 Hr Activity Summary Formation

MORNING REPORT SUMMARY

8 12/7 6,718' 1044 4 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

9 12/8 7,491' 773 4 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 4 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. kill 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 circulate15 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 4 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



Date 
2015

Mud 
Depth 

Mud 
WT 

(ppg)

VIS 
(sec/
qt)

PV 
(cP)

YP (lbs/ 
100 ft2)

Gels (lbs/ 
100 ft2)

600/ 
300

NAP/ H20 
(ratio)

NAP/ H20 
(% by vol)

Cake 
(API/ 

HTHP)

Cor. 
Solids 

(%)

HPHT 
Filtrate POM pH

Excess 
Lime 

(lb/bbl)

Cl- 

(mg/L)
LGS/ 

HGS (%)
CaCl 
(ppm)

Electrical 
Stability

Gain/ 
Loss 
(bbls)

11/29 1,900' 9.9 29 2 1  1/1/1  4/3 - -/98 - - - - 10.5 - 168k -/- - - 0/15.6

11/30 2,809' 10.1 55 12 13  10/18/21  '6/5 - -95.6 - 1.6 - - 9.5 - 180k -/- - - 0/24.3

12/01 4,769' 10.2 62 12 18 13/17/22 42/30 - -/93.8 - 3.2 - - 8.5 - 169k - - - 0/26.6

12/02 4,769' 10.1 61 11 19 11/18/23 41/30 - -/81.5 - 3.9 - - 8.5 - 158k - - - 0/104.2

12/03 5,228' 10.2 62 18 18 13/19/25 54/36 - -/77 - 5.1 - - 8.5 - 170k - - - 0/61.6

12/04 4,612' 10.2 58 16 14  8/11/15 46/30 - -/79 1/- 4.6 7 - 8.5 - 175k 4.4/3.1 - - 0/0

12/05 4,891' 10.45 47 15 8  5/6/7 38/23 72/28 63/25 -/2 11 14 1.8 - 2.33 50k 3/8 242k 367 0/361.3

12/06 5,835' 10.5 47 17 7  4/5/6 35/21 75/25 65/22 -/2 11.2 10 2.2 - 2.84 45k 2.4/8.8 242k 451 0/32.5

12/07 6,912' 9.95 47 13 4  4/5/5 38/23 67/33 59/29 -/2 10.2 13 2.3 - 2.98 46k 2.3/7.9 198k 238 0/150.3

12/08 7,066' 10.35 49 15 8  4/5/5 38/23 67/33 59/29 -/2 10.2 13 2.3 - 2.98 46k 2.3/7.9 198k 238 0/5

DAILY MUD SUMMARY

Change mud from Salt Water Mud to Diesel invert



Bit # Size 
(in.) Type Make Model Depth 

In
Depth 
Out Footage Hours Σ hrs Vert. Dev. Make Model Bend Rev/Gal

1 7 7/8 PDC Varel DT1GJMR 2,018' 4,769' 2,751' 18.1 18.1 Vertical Hunting - .00° 0.24 Hole Sloughing Off

2(1RR) 7 7/8 PDC Varel DT1GJMR 4,769' 5,609' 840' 22.1 40.2 Vertical Hunting - .00° 0.24 Change to Invert

3(1RR) 7 7/8 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

Bit Data

BOTTOM HOLE ASSEMBLY RECORD
Reason For 

Removal

Motor Data



GEOLOGIC MORNING REPORT

www.sunburstconsulting.com P.O. Box 80507, Billings, MT 59108
(406)259-4124; (406)252-4252 fax

geology@sunburstconsulting.com

Operator: Denbury Onshore LLC. Date: November 30, 2015
Well Name: Cedar Hills 21-22 Report #: 2

Field Cedar Hills
Location: 1248' FNL & 1,654' FWL Rig: Trinidad 35

Sec. 22, T131N, R105W GL elevation: -

Cedar Hills / Red River KB elevation: 2,955'

6am Depth: 2,018' Planned TD (MD): 9,500' Curve Landing Target: 9,353'

Estimated TVD: 2,018' Ft. to plan TD: 7,482' Target Zone Entry (MD): 10,100'

Estimated VS: 0' Ft. drilled since entry: -8,082'

Previous depth: 1' Objective: Red River D Ft. in zone: -8,082'

24 hr. footage: 2,017' Present zone: Red River D % in zone: 100%

Weather: Estimated Formation Dip: 90.15°

Current Activity: Picking up BHA to ream vertical

Drilling Parameters: WOB (klbs) RT: RPM (RT): WOB(klbs) MM: RPM (MM): PP (psi): SPM 1: SPM 2: GPM:
18 50 - 93 983 67 67 386

BHA: Bit #: Diameter (in): Make: Model: Serial #: Depth in: Footage: Hours:
1 8 3/4 Varel DT1GJMR 14441919 2,018' 0' -

Motor (make): Motor (model): Motor (bend): Motor (rev/gal):
Hunting - .0° 0.24

Mud Data: Wt (ppg): Vis (sec/qt): Depth of Data: Mud Type:
9.9 29 1,900' Saltwater/ Brine

7min 915 strokes

Gas:
10,177u 1,650' 5,015u 1,689' - - - -

- -

- - Off

Sample Description:

Comments:

Contact: Cole Jack 320-290-9671 5am-5pm
Kyle Eno 231-445-0555 5pm-5am
Geology rig phone: -

Sunburst rigged up on location 11/28/2015

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

Down-Time Gas (units/depth): Flare:

Connection gas (max/min):

Gas Show (units/depth): Gas Show (units/depth): Gas Show (units/depth):

Background gas (max): Background gas (min):

-
Oil stain:

100u 5u 55u
Trip gas:

56u

-
Sample quality: 

Background gas (avg):

15.6

Gas Show (units/depth):

None

Porosity:

15.6
Casing Back Pressure (psi)

- off

Picking up BHA to ream vertical

Gas buster statusHydrostatic Pressure (psi):
1039

Gas Buster

Present Activity 
Summary:

Lag (min/strokes):

-
Cut:

-

Gamma to bit (ft): Survey to bit (ft):
- 60'

Cumulative mud losses (bbls):24-hr mud losses (bbls):



GEOLOGIC MORNING REPORT

www.sunburstconsulting.com P.O. Box 80507, Billings, MT 59108
(406)259-4124; (406)252-4252 fax

geology@sunburstconsulting.com

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

Date: December 1, 2015 
Report #: 3

Field Cedar Hills
Location: 1248' FNL & 1,654' FWL Rig: Trinidad 35

Sec. 22, T131N, R105W GL elevation: -

Cedar Hills / Red River KB elevation: 2,955'

6am Depth: 4,769' Planned TD (MD): 9,500' Curve Landing Target: 9,353'

Estimated TVD: 4,768' Ft. to plan TD: 4,731' Target Zone Entry (MD): 10,100'

Estimated VS: -12' Ft. drilled since entry: -5,331'

Previous depth: 4,007' Objective: Red River D Ft. in zone: -5,331'

24 hr. footage: 762' Present zone: Red River D % in zone: 100%

Weather: Estimated Formation Dip: 90.15°

Current Activity: TOOH to lay down MWD tool

Drilling Parameters: WOB (klbs) RT: RPM (RT): WOB(klbs) MM: RPM (MM): PP (psi): SPM 1: SPM 2: GPM:
5 75 - - 1700 67 70 400

BHA: Bit #: Diameter (in): Make: Model: Serial #: Depth in: Footage: Hours:
1 8 3/4 Varel DT1GJMR 14441919 2,018' 2,751' -

Motor (make): Motor (model): Motor (bend): Motor (rev/gal):
Hunting - .0° 0.24

Mud Data: Wt (ppg): Vis (sec/qt): Depth of Data: Mud Type:
10.2 62 4,769' Saltwater/ Brine

15min 2,094 strokes

Gas:
444u 4,200' 431u 4,100' 329u 4,270u - -

- -

- - On

Sample Description:

Comments:

Contact: Cole Jack 320-290-9671 5am-5pm
Kyle Eno 231-445-0555 5pm-5am
Geology rig phone: -

Sunburst rigged up on location 11/28/2015

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

Down-Time Gas (units/depth): Flare:

Connection gas (max/min):

Gas Show (units/depth): Gas Show (units/depth): Gas Show (units/depth):

Background gas (max): Background gas (min):

good
Oil stain:

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

400u 50u 250u
Trip gas:

-

-
Sample quality: 

Background gas (avg):

26.6

Gas Show (units/depth):

None

Porosity:

66.5
Casing Back Pressure (psi)

- on

TOOH to lay down MWD tool

Gas buster statusHydrostatic Pressure (psi):
2529

Gas Buster

Present Activity 
Summary:

Lag (min/strokes):

-
Cut:

-

Gamma to bit (ft): Survey to bit (ft):
- 60'

Cumulative mud losses (bbls):24-hr mud losses (bbls):



GEOLOGIC MORNING REPORT

www.sunburstconsulting.com P.O. Box 80507, Billings, MT 59108
(406)259-4124; (406)252-4252 fax

geology@sunburstconsulting.com

Operator: Denbury Onshore LLC. Date: December 2, 2015
Well Name: Cedar Hills 21-22 Report #: 4

Field Cedar Hills
Location: 1248' FNL & 1,654' FWL Rig: Trinidad 35

Sec. 22, T131N, R105W GL elevation: -

Cedar Hills / Red River KB elevation: 2,955'

6am Depth: 4,769' Planned TD (MD): 9,500' Curve Landing Target: 9,353'

Estimated TVD: 4,768' Ft. to plan TD: 4,731' Target Zone Entry (MD): 10,100'

Estimated VS: -12' Ft. drilled since entry: -5,331'

Previous depth: 4,007' Objective: Red River D Ft. in zone: -5,331'

24 hr. footage: 762' Present zone: Red River D % in zone: 100%

Weather: Estimated Formation Dip: 90.15°

Current Activity: TOOH to lay down MWD tool

Drilling Parameters: WOB (klbs) RT: RPM (RT): WOB(klbs) MM: RPM (MM): PP (psi): SPM 1: SPM 2: GPM:
5 75 - - 1700 67 70 400

BHA: Bit #: Diameter (in): Make: Model: Serial #: Depth in: Footage: Hours:
1 8 3/4 Varel DT1GJMR 14441919 2,018' 2,751' -

Motor (make): Motor (model): Motor (bend): Motor (rev/gal):
Hunting - .0° 0.24

Mud Data: Wt (ppg): Vis (sec/qt): Depth of Data: Mud Type:
10.2 62 4,769' Saltwater/ Brine

15min 2,094 strokes

Gas:
444u 4,200' 431u 4,100' 329u 4,270u - -

- -

- - On

Sample Description:

Comments:

Contact: Cole Jack 320-290-9671 5am-5pm
Kyle Eno 231-445-0555 5pm-5am
Geology rig phone: -

Sunburst rigged up on location 11/28/2015

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

Down-Time Gas (units/depth): Flare:

Connection gas (max/min):

Gas Show (units/depth): Gas Show (units/depth): Gas Show (units/depth):

Background gas (max): Background gas (min):

good
Oil stain:

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

400u 50u 250u
Trip gas:

-

-
Sample quality: 

Background gas (avg):

26.6

Gas Show (units/depth):

None

Porosity:

66.5
Casing Back Pressure (psi)

- on

TOOH to lay down MWD tool

Gas buster statusHydrostatic Pressure (psi):
2529

Gas Buster

Present Activity 
Summary:

Lag (min/strokes):

-
Cut:

-

Gamma to bit (ft): Survey to bit (ft):
- 60'

Cumulative mud losses (bbls):24-hr mud losses (bbls):



GEOLOGIC MORNING REPORT

www.sunburstconsulting.com P.O. Box 80507, Billings, MT 59108
(406)259-4124; (406)252-4252 fax

geology@sunburstconsulting.com

Operator: Denbury Onshore LLC. Date: December 3, 2015
Well Name: Cedar Hills 21-22 Report #: 5

Field Cedar Hills
Location: 1248' FNL & 1,654' FWL Rig: Trinidad 35

Sec. 22, T131N, R105W GL elevation: -

Cedar Hills / Red River KB elevation: 2,955'

6am Depth: 4,685' Planned TD (MD): 9,500' Curve Landing Target: 9,353'

Estimated TVD: 4,684' Ft. to plan TD: 4,815' Target Zone Entry (MD): 10,100'

Estimated VS: -11' Ft. drilled since entry: -5,415'

Previous depth: 4,769' Objective: Red River D Ft. in zone: -5,415'

24 hr. footage: -84' Present zone: Red River D % in zone: 100%

Weather: Estimated Formation Dip: 90.15°

Current Activity: Washing & Reaming to Bottom

Drilling Parameters: WOB (klbs) RT: RPM (RT): WOB(klbs) MM: RPM (MM): PP (psi): SPM 1: SPM 2: GPM:
5 100 - - 1600 75 75 400

BHA: Bit #: Diameter (in): Make: Model: Serial #: Depth in: Footage: Hours:
1 8 3/4 Varel DT1GJMR 14441919 2,018' 2,667' -

Motor (make): Motor (model): Motor (bend): Motor (rev/gal):
Hunting - .0° 0.24

Mud Data: Wt (ppg): Vis (sec/qt): Depth of Data: Mud Type:
10.2 62 4,341' Saltwater/ Brine

14min 1,969 strokes

Gas:
470u 4,200' 265u 4,425' - - - -

- -

- - On

Sample Description:

Comments:

Contact: Cole Jack 320-290-9671 5am-5pm
Kyle Eno 231-445-0555 5pm-5am
Geology rig phone: -

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

42°/26°F; Sunny, Winds 5-10 MPH 

Down-Time Gas (units/depth): Flare:

Connection gas (max/min):

Gas Show (units/depth): Gas Show (units/depth): Gas Show (units/depth):

Background gas (max): Background gas (min):

good
Oil stain:

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

200u 100u 150u
Trip gas:

470u

-
Sample quality: 

Background gas (avg):

26.6

Gas Show (units/depth):

None

Porosity:

66.5
Casing Back Pressure (psi)

- on

Washing & Reaming to Bottom

Gas buster statusHydrostatic Pressure (psi):
2484

Gas Buster

Present Activity 
Summary:

Lag (min/strokes):

-
Cut:

-

Gamma to bit (ft): Survey to bit (ft):
- 60'

Cumulative mud losses (bbls):24-hr mud losses (bbls):



GEOLOGIC MORNING REPORT

www.sunburstconsulting.com P.O. Box 80507, Billings, MT 59108
(406)259-4124; (406)252-4252 fax

geology@sunburstconsulting.com

Operator: Denbury Onshore LLC. Date: December 4, 2015
Well Name: Cedar Hills 21-22 Report #: 6

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: 5,609' Planned TD (MD): 9,500' Curve Landing Target: 9,353'

Estimated TVD: 5,609' Ft. to plan TD: 3,891' Target Zone Entry (MD): 10,100'

Estimated VS: -11' Ft. drilled since entry: -4,491'

Previous depth: 4,684' Objective: Red River D Ft. in zone: -4,491'

24 hr. footage: 925' Present zone: Red River D % in zone: 100%

Weather: Estimated Formation Dip: 90.15°

Current Activity: Circulating bottoms up to TOOH; Swap over to Invert

Drilling Parameters: WOB (klbs) RT: RPM (RT): WOB(klbs) MM: RPM (MM): PP (psi): SPM 1: SPM 2: GPM:
5 80 - - 1750 75 75 529

BHA: Bit #: Diameter (in): Make: Model: Serial #: Depth in: Footage: Hours:
1 8 3/4 Varel DT1GJMR 14441919 2,018' 3,591' -

Motor (make): Motor (model): Motor (bend): Motor (rev/gal):
Hunting - .0° 0.24

Mud Data: Wt (ppg): Vis (sec/qt): Depth of Data: Mud Type:
10.2 62 5,228' Saltwater/ Brine

14min 1,969 strokes

Gas:
120u 5,196' 123u 5,379' 133u 5,594u - -

- -

- - On

Sample Description:

Comments:

Contact: Cole Jack 320-290-9671 5am-5pm
Kyle Eno 231-445-0555 5pm-5am
Geology rig phone: -

Gamma to bit (ft): Survey to bit (ft):
- 60'

Cumulative mud losses (bbls):24-hr mud losses (bbls):

Circulating bottoms up to TOOH; Swap over to Invert

Gas buster statusHydrostatic Pressure (psi):
2975

Gas Buster

Present Activity 
Summary:

Lag (min/strokes):

-
Cut:

-

Background gas (avg):

19

Gas Show (units/depth):

None

Porosity:

85
Casing Back Pressure (psi)

- on

good
Oil stain:

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

120u 90u 105u
Trip gas:

-

-
Sample quality: 

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

45°/26°F; Sunny, Winds 15-23 MPH 

Down-Time Gas (units/depth): Flare:

Connection gas (max/min):

Gas Show (units/depth): Gas Show (units/depth): Gas Show (units/depth):

Background gas (max): Background gas (min):



GEOLOGIC MORNING REPORT

www.sunburstconsulting.com P.O. Box 80507, Billings, MT 59108
(406)259-4124; (406)252-4252 fax

geology@sunburstconsulting.com

Operator: Denbury Onshore LLC. Date: December 5, 2015
Well Name: Cedar Hills 21-22 Report #: 7

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: 4,807' Planned TD (MD): 9,500' Curve Landing Target: 9,353'

Estimated TVD: 4,806' Ft. to plan TD: 4,693' Target Zone Entry (MD): 10,100'

Estimated VS: -11' Ft. drilled since entry: -5,293'

Previous depth: 5,609' Objective: Red River D Ft. in zone: -5,293'

24 hr. footage: -802' Present zone: Red River D % in zone: 100%

Weather: Estimated Formation Dip: 90.15°

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 - - 2100 75 75 529

BHA: Bit #: Diameter (in): Make: Model: Serial #: Depth in: Footage: Hours:
1RR#2 8 3/4 Varel DT1GJMR 14441919 2,018' 2,789' -

Motor (make): Motor (model): Motor (bend): Motor (rev/gal):
Hunting - .0° 0.24

Mud Data: Wt (ppg): Vis (sec/qt): Depth of Data: Mud Type:
10.2 58 4,612' Invert

14min 1,969 strokes

Gas:
- -

- -

- - No

Sample Description:

Comments:

Contact: Cole Jack 320-290-9671 5am-5pm
Kyle Eno 231-445-0555 5pm-5am
Geology rig phone: -

Gamma to bit (ft): Survey to bit (ft):
- 60'

Cumulative mud losses (bbls):24-hr mud losses (bbls):

Wash & Ream to Bottom

Gas buster statusHydrostatic Pressure (psi):
2549

Gas Buster

Present Activity 
Summary:

Lag (min/strokes):

-
Cut:

-

Background gas (avg):

19

Gas Show (units/depth):

None

Porosity:

85
Casing Back Pressure (psi)

- on

good
Oil stain:

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

35u 20u 25u
Trip gas:

156u

-
Sample quality: 

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

45°/26°F; Sunny, Winds 15-23 MPH 

Down-Time Gas (units/depth): Flare:

Connection gas (max/min):

Gas Show (units/depth): Gas Show (units/depth): Gas Show (units/depth):

Background gas (max): Background gas (min):



GEOLOGIC MORNING REPORT

www.sunburstconsulting.com P.O. Box 80507, Billings, MT 59108
(406)259-4124; (406)252-4252 fax

geology@sunburstconsulting.com

Operator: Denbury Onshore LLC. Date: December 6, 2015
Well Name: Cedar Hills 21-22 Report #: 8

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: 4,550' Planned TD (MD): 9,500' Curve Landing Target: 9,353'

Estimated TVD: 4,549' Ft. to plan TD: 4,950' Target Zone Entry (MD): 10,100'

Estimated VS: -11' Ft. drilled since entry: -5,550'

Previous depth: 5,674' Objective: Red River D Ft. in zone: -5,550'

24 hr. footage: -1,124' Present zone: Red River D % in zone: 100%

Weather: Estimated Formation Dip: 90.15°

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 - - 2100 75 75 529

BHA: 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):
Hunting - .0° 0.24

Mud Data: Wt (ppg): Vis (sec/qt): Depth of Data: Mud Type:
10.45 47 4,891' Invert

13min 2,000 strokes

Gas:
94u 4,416' - -

- -

- - No

Sample Description:

Comments:

Contact: Cole Jack 320-290-9671 5am-5pm
Kyle Eno 231-445-0555 5pm-5am
Geology rig phone: -

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

48°/26°F; Sunny, Winds 15-23 MPH 

Down-Time Gas (units/depth): Flare:

Connection gas (max/min):

Gas Show (units/depth): Gas Show (units/depth): Gas Show (units/depth):

Background gas (max): Background gas (min):

good
Oil stain:

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

35u 20u 25u
Trip gas:

58u

-
Sample quality: 

Background gas (avg):

361.3

Gas Show (units/depth):

None

Porosity:

593.6
Casing Back Pressure (psi)

- on

Wash & Ream to Bottom

Gas buster statusHydrostatic Pressure (psi):
2472

Gas Buster

Present Activity 
Summary:

Lag (min/strokes):

-
Cut:

-

Gamma to bit (ft): Survey to bit (ft):
- -

Cumulative mud losses (bbls):24-hr mud losses (bbls):



GEOLOGIC MORNING REPORT

www.sunburstconsulting.com P.O. Box 80507, Billings, MT 59108
(406)259-4124; (406)252-4252 fax

geology@sunburstconsulting.com

Operator: Denbury Onshore LLC. Date: December 7, 2015
Well Name: Cedar Hills 21-22 Report #: 9

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: 6,785' Planned TD (MD): 9,500' Curve Landing Target: 9,353'

Estimated TVD: 6,784' Ft. to plan TD: 2,715' Target Zone Entry (MD): 10,100'

Estimated VS: -12' Ft. drilled since entry: -3,315'

Previous depth: 5,674' Objective: Red River D Ft. in zone: -3,315'

24 hr. footage: 1,111' Present zone: Red River D % in zone: 100%

Weather: Estimated Formation Dip: 90.15°

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' 1,111' -

Motor (make): Motor (model): Motor (bend): Motor (rev/gal):
Hunting - .0° 0.24

Mud Data: Wt (ppg): Vis (sec/qt): Depth of Data: Mud Type:
10.5 47 5,835' Invert

20min 2,964 strokes

Gas:
65u 6,170' - -

- -

- - No

Sample Description:

Comments:

Contact: Cole Jack 320-290-9671 5am-5pm
Kyle Eno 231-445-0555 5pm-5am
Geology rig phone: -

Gamma to bit (ft): Survey to bit (ft):
- -

Cumulative mud losses (bbls):24-hr mud losses (bbls):

Wash & Ream to Bottom

Gas buster statusHydrostatic Pressure (psi):
3704

Gas Buster

Present Activity 
Summary:

Lag (min/strokes):

-
Cut:

-

Background gas (avg):

32.5

Gas Show (units/depth):

None

Porosity:

626.1
Casing Back Pressure (psi)

- on

good
Oil stain:

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

55u 50u 52u
Trip gas:

-

-
Sample quality: 

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

50°/35°F; Sunny, Winds 15-23 MPH 

Down-Time Gas (units/depth): Flare:

Connection gas (max/min):

Gas Show (units/depth): Gas Show (units/depth): Gas Show (units/depth):

Background gas (max): Background gas (min):



GEOLOGIC MORNING REPORT

www.sunburstconsulting.com P.O. Box 80507, Billings, MT 59108
(406)259-4124; (406)252-4252 fax

geology@sunburstconsulting.com

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' Curve Landing Target: 9,353'

Estimated TVD: 7,491' Ft. to plan TD: 2,008' Target Zone Entry (MD): 10,100'

Estimated VS: -12' Ft. drilled since entry: -2,608'

Previous depth: 5,674' Objective: Red River D Ft. in zone: -2,608'

24 hr. footage: 1,818' Present zone: Red River D % in zone: 100%

Weather: Estimated Formation Dip: 90.15°

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):
Hunting - .0° 0.24

Mud Data: Wt (ppg): Vis (sec/qt): Depth of Data: Mud Type:
9.95 47 7,491' Invert

20min 2,964 strokes

Gas:
87u 7,098' 122u 7,290' 122u 7,344u - -

- -

- - No

Sample Description:

Comments:

Contact: Cole Jack 320-290-9671 5am-5pm
Kyle Eno 231-445-0555 5pm-5am
Geology rig phone: -

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

53°/32°F; Sunny, Winds 15-23 MPH 

Down-Time Gas (units/depth): Flare:

Connection gas (max/min):

Gas Show (units/depth): Gas Show (units/depth): Gas Show (units/depth):

Background gas (max): Background gas (min):

good
Oil stain:

90u 70u 80u
Trip gas:

150u

-
Sample quality: 

Background gas (avg):

150

Gas Show (units/depth):

None

Porosity:

776
Casing Back Pressure (psi)

- on

Wash & Ream to Bottom

Gas buster statusHydrostatic Pressure (psi):
3876

Gas Buster

Present Activity 
Summary:

Lag (min/strokes):

-
Cut:

-

Gamma to bit (ft): Survey to bit (ft):
- -

Cumulative mud losses (bbls):24-hr mud losses (bbls):



GEOLOGIC MORNING REPORT

www.sunburstconsulting.com P.O. Box 80507, Billings, MT 59108
(406)259-4124; (406)252-4252 fax

geology@sunburstconsulting.com

Operator: Denbury Onshore LLC. Date: December 9, 2015
Well Name: Cedar Hills 21-22 Report #: 11

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: 8,045' Planned TD (MD): 9,500' Curve Landing Target: 9,353'

Estimated TVD: 8,044' Ft. to plan TD: 1,455' Target Zone Entry (MD): 10,100'

Estimated VS: -15' Ft. drilled since entry: -2,055'

Previous depth: 7,492' Objective: Red River D Ft. in zone: -2,055'

24 hr. footage: 553' Present zone: Red River D % in zone: 100%

Weather: Estimated Formation Dip: 90.15°

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):
Hunting - .0° 0.24

Mud Data: Wt (ppg): Vis (sec/qt): Depth of Data: Mud Type:
10.35 49 7,066' Invert

19min 2,523 strokes

Gas:
66u 7,668' 65u 7,855' - - - -

- -

- - No

Sample Description:

Comments:

Contact: Cole Jack 320-290-9671 5am-5pm
Kyle Eno 231-445-0555 5pm-5am
Geology rig phone: -

Gamma to bit (ft): Survey to bit (ft):
- -

Cumulative mud losses (bbls):24-hr mud losses (bbls):

Wash & Ream to Bottom

Gas buster statusHydrostatic Pressure (psi):
4329

Gas Buster

Present Activity 
Summary:

Lag (min/strokes):

-
Cut:

-

Background gas (avg):

5

Gas Show (units/depth):

None

Porosity:

781
Casing Back Pressure (psi)

- on

good
Oil stain:

60u 50u 55u
Trip gas:

-

-
Sample quality: 

61°/35°F; Sunny, Winds 13-23 MPH 

Down-Time Gas (units/depth): Flare:

Connection gas (max/min):

Gas Show (units/depth): Gas Show (units/depth): Gas Show (units/depth):

Background gas (max): Background gas (min):
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        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:  

 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.   

 A dike surrounding the entire location may be required at the discretion of the NDIC field inspector. 
 Denbury must record any plugs encountered when re-entering the well and submit the information on a 

Form 4 (Sundry Notice).   
 Denbury must obtain NDIC Field inspector approval 24hrs prior to any plugging operations.   
 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.  
 
 
 
 
 



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 



Feet

Feet Feet MD Feet TVD

Base of Last Salt (If Applicable)

Sacks Feet

Proposed Logs

Estimated Total Depth (feet) Drilling Mud Type (Vertical Hole - Below Surface Casing)

Feet MD 0 Feet TVD" Lb./Ft. 0Longstring Casing -

Sacks and surface casing must be cemented back to surface.
Proposed Size Weight(s) Longstring Total Depth Cement Volume Cement Top Top Dakota Sand

NOTE: Surface hole must be drilled with fresh water
Surface Casing - " Lb./Ft. Feet

Size Weight Depth Cement Volume

Feet

Objective Horizons Pierre Shale Top

Feet Above S.L.

(Subject to NDIC Approval)

° ' " °
Latitude of Well Head Longitude of Well Head NAD Reference Description of

Approximate Date Work Will Start Confidential StatusType of Work Type of Well

APPLICATION FOR PERMIT TO DRILL - FORM 1

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

TitleSignature Printed Name

Date

Comments

Ground Elevation Acres in Spacing/Drilling Unit

' "

Email Address(es)

Existing

Title

FOR STATE USE ONLY FOR STATE USE ONLY

Pool Permit Type

Field

Date Approved

By

Permit and File Number API Number

33-

Zip Code

PLEASE READ INSTRUCTIONS BEFORE FILLING OUT FORM.

PLEASE SUBMIT THE ORIGINAL AND ONE COPY.

INDUSTRIAL COMMISSION OF NORTH DAKOTA
OIL AND GAS DIVISION
600 EAST BOULEVARD   DEPT 405
BISMARCK, ND  58505-0840
SFN 4615 (03-2006)

Spacing/Drilling Unit Setback Requirement Industrial Commission Order

Address

Range County

Telephone Number

City

At Surface

State Zip Code

Name of Surface Owner or Tenant

Address City State

Well Number

Qtr-Qtr Section Township

F LF L

WELL INFORMATION
Well Name 

L

If Directional, Top of Pay Qtr-Qtr Section Township Range County

Proposed Bottom Hole Location Qtr-Qtr Section Township Range County

N W

F L F L

Operator

N W

N W

L FF

New Location Oil & Gas 11 / 10 / 2015 Yes

DENBURY ONSHORE, LLC (972) 673-2000

5320 Legacy Dr Plano TX 75024

Leo & Debra McDonnell

13 Bull Drive {PO Box 1112} Columbus MT 59019
✔

Notice has been provided to the owner of any
permanently occupied dwelling within 1,320 feet. ✔

This well is not located within five hundred
feet of an occupied dwelling.

CEDAR HILLS 21-22

1248 N 1654 W NENW 22 131 105 Bowman

46 09 31.96 -103 47 55.96 NAD83 SPACING UNIT: Cedar Hills South-RR"B" Unit

2930 55040 660 8814/9276

Red River - B 355

8 5/8 24 2018 860

4016
Base Last Charles Salt (If Applicable)

7382 9500 9500 INVERT

Open Hole: NA Cased Hole: NA

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.

10 / 27 / 2015

ePermit Tommy J. Yates Regulatory Compliance Manager

11409 33 - 011 - 00429 11 / 5 / 2015

CEDAR HILLS Todd L. Holweger

SOUTH RED RIVER B DEVELOPMENT Mineral Resources Permit Manager
REQUIRED ATTACHMENTS: Certified surveyors plat, estimated geological tops, proposed mud/cementing plans, $100 fee.





 

 

 
 
 

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: 

 leakproof to prevent any fluids from escaping the container 
 covered to prevent precipitation from entering the container 
 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. Hicks 
  Assistant Director 



Office: 972-673-2722

ELEVATIONS:   GL 2930'  PAD: 2931' FLOOR HEIGHT : 24.5'

PROPOSED / PERMIT TD: 9500'

KB: 2955

FORMATION TVD SUBSEA Formation 
Highlights

NDIC
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 K-Sc
Inyan Kara  FlowHazard 4458 -1503 SWD K-Ik
Swift 4833 -1878 J-S
Rierdon 5289 -2334 J-R
Piper Lime 5385 -2430 J-Pl
Spearfish 5612 -2657 T-S
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 M-Kl
Madison 7056 -4101 M-Md
Ratcliffe 7282 -4327 M-Chrl
Base of Last Salt 7382 -4427 M-MDLS
Mission Canyon 7438 -4483 Lost Cir M-Mc
Lodgepole 7874 -4919 M-MdLp
Miss Fossil Bank 8233 -5278 WSW M-Fb
Devonian 8387 -5432 D-Dv
Silurian Interlake 8658 -5703 S-IL
Ordovician Gunton 9034 -6079 O-G
 Stoughton 9082 -6127 O-St
 Red River 9152 -6197 O-RR
 Red River "A" 9165 -6210 O-RR-a
Top of Unitized Formation 9179 -6224
 Red River "B" Porosity 9199 -6244 O-RR-b
 Red River "C" Porosity 9271 -6316 O-RR-c
 Red River "D" Porosity 9331 -6376 O-RR-d
 Drilled TD 9500 -6545
This will be a re-entry of Total's Cedar Hills No. 1-22,  API No 3301100429, NDIC No. 11409
Existing Cement Plugs at: 1968-2018, 4120-4200, 6270-6350, 7290-7370, 8327-8407, 9060-9140

SUBJECT WELL: Cedar Hills 21-22

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

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.  

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

KB: (GRD + DF) : 2955'
SURFACE LOC:  NAD 27, lat 46.158874, Long -103.798397, 1248' FNL & 1654' FWL, NENW Sec. 22-T131N-R105W  

COUNTY:  Bowman STATE:  North Dakota

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

Re-entry Geologic Prognosis Originator:  Allen Kimble

Cedar Hills 21-22
Geologist: Allen Kimble
email: allen.kimble@denbury.com

FIELD: Cedar Hills





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). 
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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, T131N‐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. 



Formation KB Depth

        

Pierre                355'  

2018' Existing 8-5/8" Surf Csg

Niobrara                 3027'
Greenhorn              3478'
Mowry                    4016'  

Newcastle              4203'
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'
Opeche 6280'
Minnelusa Flow Hazard 6341'
Amsden 6518'      
Kibbey 6942'
Madison 7056'
Ratcliffe 7282'
Base of Last Salt 7382'
Mission Canyon 7438'
Lodgepole 7874'
Fossil Bank 8233'
Devonian 8387'
Silurian Interlake 8658'
Ordovician Gunton 9034'
 Stoughton 9082'
 Red River 9152'
 Red River "A" 9165'
Top of Unitized Formation 9179'
 Red River "B" Porosity 9199'
 Red River "C" Porosity 9271'
 Red River "D" Porosity 9331'
 Drilled TD 9500'

 Denbury Onshore, LLC     Cedar Hills 21-22

Proposed Wellbore Schematic

OBM

Plug #6
1943' - 2093'

Plug #4
6200' - 6350'

Plug #5
4050' - 4200'

    50 sx G cement

    50 sx G cement

Re-entry, Re-drill, & Re-plug to Abandon of Cedar Hills 1-22 (W11409)

    50 sx G cement

     50 sx G cement

     140 sx G cement + 35% Silica if BHST is > 220°F

      Assuming 8.0"

      Hole Size from

      2018' ‐ 9500'

Revised 11-5-15 TyatesPlug #7
0' - 150'

 9.5 - 10.0 ppg

Plug #1
9052' - 9500'

Plug #3
7220' - 7370'

Plug #2
8257' - 8407'     50 sx G cement

    50 sx G cement



TRINIDAD RIG 35
BOP CONFIGURATION



tommy.yates
Typewritten Text
Choke Line
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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 
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Precision Service, Inc. 

• BOX 3659 Ph.}(Yl/237-9327 BOX 1596 
CASPER, VTOMD«J DICKDlSOR, 

WATER ANALYSIS REPORT 

OPERATORL-__'Ib=ta"""I"2P",e;,:tr:;-,=o",l",eun~= _ DATE 3/21/85 LAB NO. 2549-7 
WELL NO__...l:C""ed=ar"-"H",i""I",1s"--,*,,,I~-,,,22=-- _ LOCATION Sec. 22-131N-I05W 
FIELD -=- _ FORMATION Red River "C" 

INTERVAl 9321-9388COUNTY -:Bcwnan~:=::.:..---------
. STATE: ~N'_'."'D'_'.'___ _ SAMPLB FROM ffiT #2 (sanple O1iK1lber)
 

REMARKS 4 CONCLUSIONS: orarge braom cloudy water. Light oran:re braom cloody filtrate. 

Nitrate. lTg/I - na:rative 
Chranate, ng/l - trace 

Totlll diaoolved aolid., mill 
NaCI aquivalODt, mall 
Oboerved pH - - • • • • 

• 
C.tlona 

Soc1Ium _ _ (!=a)cJ _ 

Pota.aium 
Lithium • 
Calcium • 

Masneaiura 

lroD 

Total CadOD' 

mill 

18.647 

1,443 
98 

moq/l 

811.15 

72.01 
8.06 

891.22 

52,304 
51,378 

6.82 

Anlono mill 

Sult.te 1,370 
Chloride - 30,380 
Carbonate 0 
Bicarbonate 366 
Hydrazide 
Hydrolen _de 

Total Aniona - - . . 

'Specific reai.lance @ 68°P.: 
Oboerved 0.149 
Calculated 0.150 

.!!!!!I!.! 
28.50 

856.72 

6.00 

891.22 

ohm--meten 

ohm-....... 

Sample above described 

WATER ANALYSIS PATTERN 

Scale 
MEQ per Unit 

Cl 50 

Ca RCa. 5 

• Fe 

Mg so. 

co. 

5 

5 

RCa. 

co. 

so. 

(N....Iul In ,boY. rrlph. lncludn N., K . .,.d U) 
HOTEl 1I.,I=MiIUIU,"1 per liler "'~/I= lIilUcum ~1.I1.d.nb per Utw 

Bodlillu chlond. equl.,lltnt=b,. Dunlop. H....haf1ll. "kulilion (rom C'e-apo...tI 



Precision Service, Inc. 

BOX 3659 Ph. }fYl/Z'7-9,Z7 
CASPER, VIOMD«J 

WATER ANALYSIS REPORT 
DATE 3/21/85 LAB NO. 2549-6OPERATOR'-----_'Itl~ta~l~Pe~tr~o~l~eun~'=-----

WELL No_~e~ed:::!"a"'r_1H~i~lo:ls~#~l!o._-~2'""2'__ _ LOCATION Sec. 22-131N-105W 
FIELD ----, _ FORMATION Red River "e" 

INTERVAl 9321-9388COUNTY__---,Bo..ma~~~n~---------
STATK-__~N"•.D~. _ SAMPLE FROM OOT #2 (SC!lJ?le #6) 

REMARKS'" CONCLUSIONS, Orange bra.m cloody water, Light orange bra.m cloody filtrate. 

Nitrate, mil negative
 
Olranate, ng/1 ,negative
 

• 

c.tion. 
Sodium • 

PotaNium 
Lithium ... 
CoJdum -
Ma~liurD 

bOD -­

_ I.Ca.lc) _ 
mill 

17.694 

1.443 
98 

meqll 

769.69 

72.01 
8.06 

Ani",,"---
SulI.,. 
Chlorid. _ 

C.,.bonato 

Bicarbonate 
HydroaIde 

Hydro.en .ulflde 

mill 

1.370 
28,910 

o 
366 

..!!!!9L! 
28.50 

815.26 

6.00 

Total Cation. 849.76 Total AniOM 849.76 

Total di...,lved ootida, m,ll 
NaCI equival..... IIIlI/I • 
Ot-<Yed pH ••• _ • • 

49,881 
48,955 

6.79 

SpeclRc real.tanca @ 88'11'.: 
Oboe..ed 
Calcula'ed -. - _ 

_~0-,;.1~5~9~_ ohm-melon 

----'0"-'.""1.=.54~_ ohm-....... 

WATER ANALYSIS PATTERN 

Seale 
Sample above deeeribed MEQ per Unit 

• 

Na 

c. 

Mg 

Fe 

CI 

HCO. 

so. 

CO. 

50 

5 

5 

5 

Na 

Ca 

Mg 

Fe 

CI 

HCO, 

SO• 

CO. 

(N....1". 11'1 .boTe Rnph, I,-..:Iudft N., K., .... 1.1) 
NOTE~ MI/l=Mll1Iltaml Pft lIttf MMIII: Mll1Ilr,,,, equl...I."tl per u_ 

Sadl"m chlonde eqlll"....nt;:;bp D"nlJlp I: H."",hOt.' CIIkulJltio.. h_ coaspo_.u 



Precision Service, Inc. 

BOX .'659 Pb. }(Y7/2'7-9,27 
CASPER, VYOMOO 

WATER ANALYSIS REPORT 

OPERATORc-_~'Ib:::t-~a=1,,--:pse!-;tr~o~loS6lIlI~,--==- _ DATE 3/21/85 LAB NO. 2549-5 
WELL No__~Ced~ar~~HC:!:iC:!:l:!::ls~....!It:!lo::-~2=2 _ LOCATION Sec. 22-131N-10SW 

FORMATION Red River ·C·FIELD,-----;:o=:==---------­
COUNTY__---.;Jla"roan:;::;:;= _ INTERVAl. 9321-9388
 
STATEK --'N.:.:.,.=D'-'.'----- _ SAMPLE FROM DST 12 (Simple IS)
 

REMARKS a CONCLUSIONS: Light brown c1wdy water. Light brown c100dy filtrate. 

Nitrate. mall - negative
 
Chr<mate, rrg/1 - nBJative
 

Cation. meq/I Ani....mI" mI" ..!!!!!i!! 
Sodium I.Ca,lc,l • 17.538 762.92 Sul/.,. 1,400 29.12 

28,420 801.44Potawum Chlorld. . 
LithiulD • -. Carbonate 0 
Calcium •• 1.443 72.01 Bicarbonate 512 8.40 

49 4.03 Hydrodde• ~:Ii~ID_ . . . __ Hydrogen aulftd. 

Totll1 Codon. 838.96 Total Ani.... . . - . 838.96 

Totll1 e1i_lveel oolicla, ..../1 '" 49,362 Specific r.ltanel @ 68·P.:
 
NaCI equivalent, ..../1 48,265 Oboeneel 0.159 o......mot....
 
Obaaveel pH _. - • - - 7.39 Calculat.d 0.156 ohm-.......
 

WATER ANALYSIS PATTERN 

Scale
 
Sample above delcribecl MEQ per Unit
 

Cl 50 Na 

Ca HCO. 5 Ca HCO. 

• 
Mg 

Fe 

so. 

co. 

5 

5 

Mg 

Fe 

so• 

co. 

(N.....1" I" 0,"," .nphl Indud.. N •• E. u. U) 
.NOTE: 11,'1 =MnU,rarnl per UIK II~/I = MUUITI'" equl.,.ton'l per Uw 

BOdlum chlotid... eq"I....nl=b,. Dun'.p ot n.wt-her•• ukul.,lott. fr_ c-.o-u 



Precision Service, Inc. 

BOX 3659 Ph. J(:fl/237-9327 
CASPER, WYatOO 

WATER ANALYSIS REPORT 

OPERATOR~_--:Tota~~l~p:..;e.-;tr~o""l-,;,€\ml~=- _ DATE 3/21/85 LAB NO. 2549-4 
WELL NO__~Cedar~~_2.H~io=l!"ls~II[.,!1c:-=22~ _ LOCATION Sec. 22-131N-I0SW 
PIELD === - _ FORMATION Red River "C" 
COUNTY ~Bao.man==~ _ INTBRVM 9321 9388
 
STATE --'NC"_...,D"-!,'-• _ SAMPLE FROM OOT 112 (Scrnple #4)
 

REMARKS 4 CONCLUSIONS: Light brewn clrody water, Light br<1Nl'l clwdy filtrate. 

To'-l C.t1ona 838.34 Totol Anlona 838,34 

Total dJuolved lOUd., mall 49,318 8peclnc r__lanee @ MOF.: 

NoCI oquiYol...~ ..../1 • 48,236 Oboe",ed _,,"O.:c.l~6;;;2;-_ ohm-meten 
Oboervod pH ••• - _ • • _ 7.25 Caltulated ---'0"-',""1.::.56"----_ ohm---. 

WATER ANALYSIS PATTERN 

Scale
 
Sample above described MEQ per Unit
 

50 CI 

Ca HCO. 5 Ca HCO. 

Mg SO. 5 Mg S0 4 

Na CI Na 

• Fe CO. 5 Fe CO. 

Nitrate, "!Ill negative
 
Chranate, ng/l negative
 

C.rion. m(/1 meq/l 

SocI1um (.Ca.lc.l 17.524 762.30 
Pata,ulIIn 
Lithium -
CaJdam - .. 1,443 72.01 
MalJDeaiam 49 4.03 

• IroD •• 

m(/1~ .!!!5!! 
1,370 28.50Sulloto 

Cbloride • • 28,420 801.44 
Carbonate o 

512 8.40 
Hydrozlde 

Hydroll'" oulfide 

Bicarbonate 

(Ne ,..1ue in .00.. I'Tlph, Iftcilld... He, It, ...d U) 
NOTE: M./I::::MUII"aml pIIt Utei' .. ~I:::: )liJU,rl. ~ul...l.nt. per IItw 

8~ll1m chlonde lfQul...lrnt:::-:b,. DIl"I,p ... N.wthot1l1 1'11t,:I1ulo" hore CorapoD"U 



Precision Service, Inc. 

BOX )659 PII.}fYl/2}7-9}27
 
CASPER, It'TOHDtG
 

WATER ANALYSIS REPORT 

OPERATORL-_'Ibta1~~'-7.Pe~tr~o-"l~E!JlI\~!.:= _ DATE 3/21/85 LAB NO._...::2~54~9,---~3 
WELL NOI__cedar==,--"H:=i=1~ls~I,,-,1,,--...:2:.::2,-- _ LOCATION Sec. 22-131N-10SW 
FIELD --::=_--,--_.....,._~ _ FORMATION Red River "C" 
COUNTY__----;Bcwnan:;=;;==- _ INTERVAl. 9321-9388 
STATEII:- ~N~.~D:.=.C_.._	 _ SAMPLE FROM I6T #2 (Scrtt>le 13) 

REMARKS 0\ CONCLUSIONS: Light brown c1wdy water, Light brown c1wdy filtrate. 

Nitrate, mqj1 - negative 

C.tIona m,/1 meg'l	 mill~	 ..!!!5!! 
- • <j:a.lc) _ ·812.26	 1,500 31.20SocUum 18.673 Sulf... 

30,380 856.72Potalmum -	 Chlorid. . 
-	 0Litblum - - - - Carbonate 

CaJdam - 1,523 ·76.00 Bicarbonale - 512 8.40 
98 8.06•	 Ma.,;neaiam Hydroxide 

·lroD .. - Hydrol'en .ulflde . 
896.32	 896.32Total c.tlon.	 Total Anlona .. . . . 

Total diN01.ed lOUd" ml'/l	 52,686 Specific .....tane. @ 68·P.: 
N.CI oquivalmt, _II 51,584 Ob..."ed 0.149 ohm-met... 
ObNn.d pH - - . - . - 7.19 CoIcll1alod - . - - 0.150 ohm-....... 

WATER ANALYSIS PATTERN 

Scale
 
Sample above de8cribed MEQ per Unit
 

CI 50 Na 

HCO. 5 Ca HCO.Ca 

Mg	 so. S. Mg

•
so• 

Fe co. 5 Fe co. 

(N. nlue In _bow. I',.ph, Incl\1dn M.. 1:. uull U) 
NOTE:	 M./I:::;MnU,runl per UI" 11"'1/1:::: MilUlrulIl ~111...1.nll per U~ 

Ro.,lll-' cl'lhmd' equl....It1'lt;:by Dunlell a HawthGrll. c.lkulallo" from c-.,oneau 



Precision Service, Inc. 

BOX 3659 Ph. }Ul/237-9327 
CASPER, VIOMD«J 

WATER ANALYSIS REPORT 
DATE 3/21/95 LAB NO. 2549-2OPERATOR'--_-;'Ibta~~I__!Pe~tr~o~I";;eun~=_----

WELL NO__-,C",...""J:::ar~H:.:i~l",ls=--...:.",I,---=2,,-2 _ LOCATION__--;5ec~"ic.:,·;:.'2~2:_:-_=1-=31f.:N-::;;::1"'0-=5W"-----
FIELD, _ "_.. R1'ver "c"

~ FORMATION _---c=.1~;<.-'~~;;-~--------
INTERVALoI__--,9;:::3"'2==1:..,-,;9=.3.=.8"'9=--._""':-- _COUNTY ~!ll¥nan~=~--------

STAT..B~ _'N.:..:.:.::D::.'____ SAMPLE FROM-=OO=T_1I::.:2::......-'(=.S=CI1J?=I=e~.-"2~) _ 

REMARKS II CONCLUSIONS' Brown ClaIdy water, Light bram cloody filtrate. 

Nitrate, nq/l - 60
 
Chranate, rrg/l - 15
 

C.tlan. ml/I .!!!!!ILl ~ mIll .!!!!l!.! 
SocI1um _ _ Cca)c) _ 47.051 2046.70 Sull... 1,860 39.69 

Pola.";'um 
Lithium . 

Chlorid. • 
Carbonat. 

77,420 
o 

2193.24 

Calcium - 3,407 170.01 Bicarbonate 293 4.91 

eMlsntmum 122 10.03 Hydrazide 
JrOD •• Jlydrolen .uunde 

Total Codon. 2226.74 Toto. Aniou . . . . 2226.74 

Total dillOlved IOUdo, m(/I 
NoCI equivaieDt, me/I 
Oboeved pH . . . . . . ' . 

- . . 130,153 
129,961 

7.92 

Specific r-.iltance @ csa 8p.: 
Ob...."ed 
CoIculatod 

0.073 
0.074 

olzm..meten 

ohm--. 

WATER ANALYSIS PATTERN 

Scale 
Sample above d.ocribe4 MEQ per Unit 

Na CI 200 Na CI 

Ca RCO. 20 Ca aco. 

Mg so. 20 Mg SOA 

e Fe CO. 20 Fe CO. 

eN....111.1.. abo.. STaph. It'ldlldn N•. It••"d U) 
NOTE: M./I=MnnlrlUfll ~ Ut", Meqfl= Millll'.1ft eq...iwal.lltt1 pel' U.. 

SodlUIli elalorld• .cIul....I.nl:=b., D\lnl.p " H.wthor". cakulatlo" Ir_ cOlllPO __ 



Precision Service, Inc•. 

BOX 3659 Ph. '}CY1/2'7-9'27 
CASPER, VYOMOO DICIUlfSOIf, 

WATER ANALYSIS REPORT 

OPERATO"L--_~To"""ta",l"--:Pe~tr~o,,,l,,:eum~=----_ DATE 3/21/85 LAB NO. 2549-1 
WBLL NO'_---:e~ed~:"::a~r__H~~"'·1""1s~#!!'1~-~2""2----- LOCATION Sec. 22-131N-105W 
FIELD -.J1.,.,...,.l.i.l:.V.o~J.:~Ji.' ,.\.1' _ FORMATION Red River "en ~ i 'cd~\) 
COUNTY__--!BaoIIIan~~~·---_----- U;TII:RVAL 9321-9288 
STATII:BL--__~N~••-'D<.!.'----- _ SAMPLB FROM OOT #2 (Tcp 5anp1e) 

REMARKS 4 CONCLUSIONS, M..td, Chemical on top, Yella.l brcwn c1aJdy filtrate. 

J\llInonia Present 
Nitrate, ng/l - 200
 
Chranate, nq/l - 85
 

Cation. mIll meq/l	 mIll~ .!!!!!l!! 
Sodium • <.Ca.lc) • 107.183 4662.46 SqI,.to 1,120 23.30 

174,440 4919.21PotaPium Chlorld. . 
1,020 33.97Litblum • Carbonate
 

7,615 379.99 0
Calcium •	 Bit&Tbonate 
o	 1,122 65.97eMapelium Hydro.dde 

troa .... Hydrolen .a1IIde . . 

5042.45	 5042.45Totlll C.doa.	 Total AnioDo . . . . 
292,500Total diuotved -olid., mel!	 Specific 1'••umce @ 68- •• :
291,824	 0.048N.CI "'IuiYoIen!, _'I • Oboerved ohm-mot_ 

O"-"ed pH ••••• 9.48 CoIc:uIated 0.048 obm-....... 

WATER ANALYSIS PATTERN 

Scale
 
Sample above described MEQ per Unit
 

Ct 

HCO. 

Na	 CI 500 Na
 

HCO. Ca
Ca 50 

Mg SO. 50 Mg S04 

e Fe CO. 50 Fe CO. 

(HI ..lUI III .boy" "'Iph. lncludn Ma. 1:. and Ul 
NOTE: _./I=MIIUl'r....... per Ute. MeqJl= Mi)U.~.m equl...I.,,", pu U.... 

Sodhi" £hlorid. ~ulv.lt'nl=b,. Dunlap" Hawtboro. uk"lll!olll 'toni conlPO_te 



---------------------

)<. 

Precision Service, Inc. 

•
 "'Or?::;""'(;'::'7~
 

BOX 3659 !'b. }07!237- " ~o~, BOX 1596 !'b. 701/225-6021 
CASPER, VYOMOOr'\;v 

:., ". DICIIKSOJII, fIOlll'B DUMA 
~ . 
~ f: C" 

~·ID··' '\00 1•. . .. - , ',oJ",
0 

WATER AN~hX SIS! REP RT 
v/". . " 

~ f ( , '-' 

D c; ';;. 1 85 LAB NO"_--,2"-,5,,,,4~9---,7,--OPERATOR'--__To~ta'f"l"'_::p~e"'tr7"'0""leun~"'·=----
WELL NO,__--'C"'ed=a"'rc..H"-J.="1:,1s~·.l!.c=1=-=22~ _ LOCATION Sec. 22-131N-10SW
 
FIELD -=	 _ FORMATION Red River "Cn
 

COUNTY ~Bcwnan;"';;:="--------- . INTERV~I 9321-9388
 
STATE N~'_'_'.D"'.'__ _ SAMPLE PROM OOT 112 (5a'np1e Olamber)
 

REMARKS I: CONCLUSIONS: Orarne brcwn c1mdy water. Light orarne brcwn c1mdy filtrate. 

Nitrate, 100'/1 - negative 
O1ranate, ngll - trace 

C.tiona	 moq/l Ani",,"mi" mill ..!!!!!IL! 
<,Ca.lc) 1,370 28.50Sodlum 18.647 811,15 Sull.te 

30,380 856.72 

•
Potauium Chlorid. ­

Lltblum ­ Carbonate
 
Calcium • Bicarbonate
1,443 72.01 366° 6.00 
MaIM_lim 98 8.06 Hydrozlde 
Iron Hydro.... oa1fld. 

891,22	 891.22Total C._.	 Totel Aniono 

Total diaaolved .olidl. mill	 52,304 'Specific r••tance @ 6SoP.:
51,378N.C I oquivaleol, ..../1	 Obeened _0~.1~4;;9~_ 0_""'_

6.82O-"ed pH	 Calculated ---,0"".""1,,,,50,,--_ obm-.......
 

WATER ANALYSIS PATTERN 

Scale
 
Sample above described MEQ per Unit
 

CI 50 

HCO. 5 HCO.Ca 

Mg	 SO. 5 SO. 

• co.Fe co. 5 

Na 

Mg 

(N. nlu. In .bowe Irqth. Includn N•• X. and lJ) 

NOTK:	 1Il,l:::::lIilUlrams per liter lIeqJl= lIillll'ram IqUIYaMD. per litw 
SodlulD chlo"d. equl"....nt=by Dllnlep " H.wtbDree call1:lI''tloft hom CCIIIIPG....t8 



Precision Service,. Inc. 

BOX 3659 Pho }(r7/Z'7-9,Z7
 
CASPER. li!OMD«J
 

WATER ANALYSIS REPORT 

OPERATO,.,--_'lb.o=ta,:""1~p":e:-:tr7'0",,1::;;:eum,,,,,,= _ DATE 3/21/85 LAB NO. 2549-6 
WELL No_----'C"'ed"""'ar"'-.-'H~i"'1""ls"'___'!!""1"_-_'=2=.2 _ LOCATION Sec. 22-131N-105W 
FIELD' ----:=- _ FORMATION Red River "CO 

INTERVAl 9321-9388COUNTY__----:Ba.ma~:===n-'----------
STATX"- -'-N'-'."'O'-'. _ SAMPLE FROM rsT t2 (SCIllp1e t6)
 

REMARKS'" CONCLUSIONS: orange bram cloody water, Light orange bram cloody filtrate. 

Nitrate, mg/1 negative
 
Chronate, mg/1 negative
 

Catton. mill meg/l .!!!!2!!!. mI" ..!!!!!Il! 
Sodium c.ca.lc) 17.694 769.69 Sull.to 1,370 28.50 
Potuaium Chlorid. - 28.910 815.26 
LIthium • Corbonato', '. ­ 0 
C&Idam - ] .443 72.01 Bicarbonate 366 6.00 
M.......am 98 8.06 Hydroldde . 

• lrva -- Hydrapn IIUIfIde 
..... , .... 

To..! C.tIano 849.76 Tot.! AnIono 849.76 

Total dlNOlved. .aUde. ftll/l 

N.CI equivalent, _" • 
ObowYed pH _.... 

49.881 
48,955 

6.79 

Speclftc ...to.... @ HOF.: 
O.....ed 

Calcula'ed 

0.159 
0.154 

0 ......_ 

ohm-_ 

WATER ANALYSIS PATTERN 

Scale 
Sample above described MEQ per Unit 

Na CI 50 Na 

C. HCO, 5 Ca HCO, 

• 
Mg 

Fe 

SO. 

co, 

5 

5 

Mg 

Fe co. 

(N K. UMI U)hM In .bow IT_ph. ''''uCI. N.. 
NOTE: ..../I:::: UlIITUII. per UI... 1I.cV'1= ...il.....1ft eqUlllfalMlIW .... U_ 

~dlum chlonda equh,alent=h Dunlap a: Hh'rthofae aaeuladcm ffOlll ~ta 



--
f
 

Precision Service, Inc. 

BOX 3659 Ph.}O?/237-9327 
CASPER, VIOMD«J 

WATER ANALYSIS REPORT 
2549-5Total Petroleum	 DATE 3/21/85 LAB NO.OPERATOR 

Sec. 22-131N-I0SWCedar Hills U-22 LOCATIONWELL NO 
Red River "C'FIELD	 FORMATION 
9321-9388Bcwnan	 INTERVAlCOUNTY 

OOT #2 (S""Ple IS)
STATE N.D. SAMPLE FROM 

REMARKS.t CONCLUSIONS: Light brCMl cloody water. Light bram c1g.Jdy filtrate-

Nitrate. I!KlIl - negative
 
Chrcmate, mg/l - negative
 

C.tIon. 
SodIum _ (s;a)c) 

PotaMium 
Lithium .. 
Calcium .. 
M oIlJ11l 

DI,Il 

17.538 

1.443 
49 

!!!!!l!! 
762.92 

72.01 
4.03 

~ 
Sulf••• 
Chlorid. • 

Carbona.. 

Bicarbonate 
Hydrodde •. 

81,/1 

1.400 
28.420 

o 
512 

.!!!!!l!! 
29.12 

801.44 

8.40 

• I . Hydro.... ouIIIde 

Total C.done 838.96 Tot.1 Anlono 838.96 

Total dJN01...edI eoUd., .1111	 49,362 8peciftc r_"". @ ea·p.:
48,265 ~0....]~5~9~_ 0 _N.CI oqwvol_t, me/l	 Oboenod 

_OlLo.J,1...5~6 _
O-...d pH ••••••• 7,39 Calculated 

WATER ANALYSIS PATTERN 

Scale 
Sample abDve described MEQ per Unit 

CI 50 Na 

Ca HCO' 5 Ca HCO. 

Mg so. 5 Mg 

• Fe co. 5 Fe co. 

(N....hI. In ."" ~n,h. I_duel.. N•• 1[, 1ft. lJ) 

.NOTE! ••/l==-lInUIll"_ Pt" Ut.....«iIt:= ..1tUp-a.... eqld:"eI,n'. perl' U*, 
BodltuD ehlorid.. equl".","=b,. Dunlap a H.-thonr.e uleu..tlan 'rOlD ~u 



Precision Service,. Inc. 

Box.'659 Pho 307/237-9327 BOX 1596 
CASPER, WYlJ400 J)ICUIlSOR. 

WATER ANALYSIS REPORT 

OPERATOR 'lbtal Petroleum DATE 3/21/85 LAB NO. 2549-4 
WBLL NO Cedar Hills tIl-22 LOCATION Sec. 22-131N-I0SW 
FIELD === _ FORMATION Red River "C"
 
COUNTy ..:Batanan INTERVAl 9321-9388
 
STATE N.D. SAMPLB FROMIl5T *2 (Sanp1e 14)
 

REMARKS a CONCLUSIONS' Light brarm clwdy water, Light brarm clwdy filtrate. 

Nitrate. rrqll negative
 
Chranate, ng/l negative
 

Co_. mIll megll ~ mill .!!!5!! 
Sodlum . l.ea)S> _ 17.524 762.30 Sulfite 1,370 28.50 

Potuoillm Chlorid. - 28,420 801.44 

Litblum . Carbonate 0 

CoIdum - 1,443 72.01 Bicarbonate 512 8.40 

e Mqaaium 

Iroa - ­

49 4.03 Hyclrodcle 

Hydro,.. lUIfldo 

Totoi Co_ 838.34 T_l Aniono . . . . 838.34 

Total dllOOIYod lOUd', mill 
NoCI oqWyal.... mill . 
Oboerv.d pH . . . . . . 

49,318 
48,236 

7.25 

. spocln. noI.tone. @ 6110 1'.: 

Oboenod 
Cokulatod 

0.162 
0.156 

0 ___ --­
WATER ANALYSIS PATTERN 

Scale 
Sample above described MEQ per Unit 

Ns Cl 50 Cl 

Ca HCO' 5 Ca HCO. 

Mg SO. 5 Mg so.. 

e Fe co. 5 co. 

(N...hi. In Iboft ....1IIlh. ".dud.. M.. K U) 
NOTE: 1I,/1=lIoo,runl per Uter MeqJl== 111111 eqlll...l ••t, JMI' lI_ 

Stodhna ehlorid. equf••lent-=by Du"'I" ... H.-Iu",.. all!uladoft 'ram c~u 



Precision Service, Inc. 

BOX 3659 Pho m/2"57-9"527
 
CASPER, lI!OM D«1
 

WATER ANALYSIS REPORT 
2549-3OPERATOR'--_-=Total~=_:Pe':7it:t:7'0"'I""eurn:;::.::'=-----DATE 3/21/85 LAB NO. 

WELL NO,_----'cedar==--'H:.::J."'·1""1s=-1I"'1"--...:2:::2----' _ LOCATION Sec. 22-131N-I0SW 
FIELD ----;==c::- _ FORMATION Red River "C" 
COUNTY' ~Bow:nan:::;::=;,:....--------_ INTERVAl 9321-9388 
STAT..E~_____=N'-'.:_=D=_:.'___ _ SAMPLE FROM OOT #2 (Scrrple 13) 

REMARKS'" CONCLUSIONS: Light brown clwdy water, Light brown clwdy filtrate. 

Nitrate, m:r/l negative 
Chranate, mg/l - troc:e 

Cation. 

SodIum 
P-..ium 
Lithium . 
Coldum -.M......am 
Iroa •• 

(.ca)c) _ 
mill 
18,673 

1,523 
98 

mog/l 

·812.26 

76.00 
8.06 

AnIOll8 

Sulfate 
Chlorid. . 
Corbonate 
Bicarbonate 
Hydrozlde 
Hydropn lulflde 

mill 
1,500 

30,380 
0 

512 

.!!!!l!! 
31.20 

856.72 

8.40 

Totel Cldon. 896.32 T_I AnIoaa . . - . 896.32 

52,686Total ell_Inc! ooUd., mill Speclftc ......"". @ eSOF.: 0__
 
NaCI eqwveleat, IDS/I 51,584 ObeerYed 0.149
 
O-.ed pH . . - . . 7.19 Celc:u1oted 0.150 .........-.
 

WATER ANALYSIS PATTERN 

Scale 
Sample above deac:rlbed MEQ per Unit 

No CI 50 Na 

Ca 

Mg 

RCa. 

so. 

5 

5 

Co 

Mg 

RCa. 

so• 

• Fe co. 5 Fe co. 

. (N...lUI! In .bow IT_phs Inclad.. Ha, K, ad U) 
NOTE: ."I=MnUlrunl per Uter 11811/1 = .illl,UDI ~\ll.....,," per lit. ­

RI'U'''nD chlo..;"" "qulvalent=bp DunllD a Hawth.,rDe uk\l'-dOll froG' ~..u. 



Precision Service, Inc. 

BOX 3659 Ph. }07/2~7-9~27 
CASPER, V!QIOO 

WATER ANALYSIS REPORT 
DATE 3/21/85 LAB "0--"2,,,,54,,,9~--=2_OPERATOR__--''Ibta~~l.JPe~tr~o~ll§:eun~=_---­

WELL ,,0__--'C"'e=i"'a"'r_H'-'-1"'·1~1s:::::..._!!i=1_-2:::2~ _ LOCATION__..;sec~'i~.='2~2=---=1""31::N-~1:.::0:::5W~---­

FIELD, -= _ FORMATION _----=Red~~R~1~·v~er~-n~c::..n-----_-_ 

INTERVA,I.oI~__' ~93~2;:1:..,-,;;9,::.3.::.8:;,8=........,.....r_<"r_--_COUNTy· -::Bcwnan~=~-~-----­
STAT..B~ -'-N,"'."'D". _ SAMPLE FROM---::rs=T_i!!.:2~...l(:.::s::::atJ?=1::e::......::•.::2.!..) _ 

REMARKS a CONCLUSIONS: Brown cloudy water, Light brom cloudy filtrate. 

Nitrate, mq/1 
Chranate, lTg/I 

60 
15 

e

Catlona 

SodIum 
_ l.Ca)c) 

Potuaium 
Uthlum -
CoIc1_ -
Ma 

-­

am 

II'OD -­

_ 
mIll 

47,051 

3,407 
122 

meg/l 

2046.70 

170.01 
10.03 

~ 
Sulfat. 
Chlorid. -
Carbonaw 
Bicarbonate 
Hydrodcle 
Hydrosen ItI1f1cIe 

mIll 

1,860 
77,420 

0 
293 

.!!!5!! 
38.69 

2183.24 

4.81 

Tollll Cation. 2226.74 T_I AnIoDa - - . . 2226,74 

Total dfuolved ooUd•• mllll 
NaCI oquival...t, mall 
O-..ed pH . ­ . . . . ' . 

130,153 
128,961 

7.92 

SpeciAc rwt.tance @ 6&Op.: 

Oboe"ed 
Calculated 

0.073 
0,074 oluD-met....--­

WATER ANALYSIS PATTERN 

Sample above dellc:ribed 
Scale 

MEQ per Unit 

200 CI 

Ca 

Na CI Na 

RCO. 20 Ca RCO. 

Mg SO. 20 Mg SO. 

e. Fe CO. 20 Fe CO. 

eN. _lue In _bow .,..".. (nclad.. N., Ie, ....I U) 
NOTB: ••/I=MiJli....uu per Uter 8.v1= MilUlJf'UIl ~111"-'enn per U_ 

ladlum chlorIde equl••I.nl=bp Dl,lnlllp " HlIWthol'lWl alclilatioft fr_ c~u 



---------------------

Precision Service, Inc•. 

BOX 3659 Ph. 3fY7/237-9327 
CASPER, V!OMOO 

WATER ANALYSIS REPORT 

OPBRATO"~--.,Total~~~Pe,;,-tro~~l~EUll~==- _ DATE 3/21/85 LAB NO 2549-1 " 
WBLL NO_~C~ed~a!!o.r,,"H,-!:i!o.i1~1s~#!t,,!1:::-~2:!:.2 _ LOCATION Sec. 22-131N-10SW I\¥-tJW 
FIBLD ----,_\I\I-'--'I..ll...l..c""a,.t _ FORMATION Red River ·Cn 

COUNTY__---,Bcwnan::":::"'= _ INTERVAL 9321-9288 
STATB&- N~·2D~.'____'_ _ SAMPLB FROM OOT #2 (Tg? 5anp1e) 

RBMARKS a CONCLUSIONS, fotJd, Oternica1 on tcp, Yellcw bre:wn c1a.lCJy filtrate. 

Jlrm1cI1ia Present 
Nitrate, ng/1 - 200
 
Otranate, ng/1 85
 

C.ttone mIll mogll .!!!!2!!! mIll .!!!!l!! 
Sodium 

Potuoium 

• C.ca)cJ _ 107.183 4662.46 Sull.", 
CbIorId. . . 

1,120 
174,440 

23.30 
4919.21 

Lithium • C...bonote 1,020 33.97 
CoIc:1am • 7,615 379.99 Blc:ubonete 0 

e ":ilpeaium 
I_ .­

o Hyc!rozlde 

Hydro.en oaIflde 

1,122 65.97 

TolII c.tIoao 5042.45 TMe1 AnIone - . . . 5042.45 

TolII eIl_l.ed lOUd.. m./1 
N.C I equivo1...1, MIll 
O-..ed pH - - •••• 

292,500 
291,824 

9.48 

S_IRc reeletene. @ eao•• : 

Obeened 
Celculeted 

0.048 
0.048 

._--­---. 
WATER ANALYSIS PATTERN 

Scale 
Sample above deec:n'bed MEQ per Unit 

Na CI 500 Na 

Ca HCO. 50 Ca 

Mg SO. 50 Mg 

e Fe co. 50 Fe 

HCO. 

SO. 

co. 

(H, wi'll In ablw......ph. I"clod. Ha, K, Iftd 1.1) 
NOTH: MlJfJ=MUUluml pet" titer .eqll=: MilUrrlm «(ul,..lenh per Utw 

9.,dlwn chloride equlv.lent=b~ Dunllp a Hawt:bo,., ulculatlon hom _til 



--

• . . 
Precision Service, Inc. 

BOX 3659 Ph.}07/2'7-9'27 
CASPER, VYOMOO 

A. "', 
~. ' ..../ 

WATER ANALYSIS REPORT 

OPERATOR~__Tota~~1!o.-.!Pe~tr~o:-1,=,elII\~,:=- _ DATE 3/18/85 LAB NO. 2545-5 
WELL NO__~C~Erl~a~r....!H!!i~1e!:ls2-,.,l!o:-~2~2,------ LOCATION Sec. 22-131N-10SW 
FIELD -=- _ FORMATION Red River "A" 

INTERVAl. 9152-9206COUNTY ....!aa.rnan~~~---------
STATEE- N!."-'.!.D~.'__ ----: _ SAMPLE FROM OOT III (Semple Otanber)
 

REMARKS'" CONCLUSIONS: Bram clrody water, oil on top, Light brown c1rndv filtrate, 

Nitrate, mil 30
 
Olranate, ng/l - 35
 

C.tIon. mell meg/l Anlono mell .!!!5!! 
(,Ca.lc) _ 55,116 2397.56 2,570 53.46Sodium Sulf.t. 

92,120 2597,78Pota..hua Chlorid. . 
0Litbhlm . Carbonate 

4,810 240.02 390 6,40Calcium . Bicarbonate_agnaium 244 20.06 Hydrozld.
 
roD _ ... Hydrogen aulflde ,
 

2657.64 2657.64Tolll1 Codon. Total Aniona - - - ­
155,250Total cliaolved ..lidl, mill! Specinc r••tance @ 6S-P.:
153,684N.CI equivalODt, mell Ob..rted 0,067 ohm-meten6,50Oboerted pH , , , , . . Calculated , . , . 0.066 oItm-.......
 

WATER ANALYSIS PATTERN 

Scale
 
Sample above described MEQ per Unit
 

Na Ct 200 Na 

Ca HCO. 20 Ca HCO. 

•
Mg 

Fe 

SO. 

co. 

20 

20 

Mg 

Fe 

SO.. 

co. 

(N......... I.. _bowl IT_ph. I..elud" N•• k. 1ft' U) 
NOTK~ M.JI-::::::MnUIT&m1 per Uler lIeqJl= MilUlnl'l'l ltqul....I_.. pet' U,* 

Sodium chlo...d• .,qu....lent=bJ' Dun"p .t Hawth..... Akv"lJoa. h_ c-..._" 



• 

BOX 3659 Ph. }07/Z'7-9,Z7 
CASPER, V!OMIJ«) 

WATER ANALYSIS REPORT 

OPERATOR~_~Tota~~l~Pe~tr~o~l~eum~;.;;-. _ DATE 3/18/85 LAB NO. 2545-4 
WELL NO__ced~~ar~H!!.~:!=·1::1s~=-1-::;,2:.!2=-- _ LOCATION Sec. 22-131N-l0SW 
FIELD _ FORMATION Red River "A"~:--_~ 

COUNTy Ba«nan~~~ _ INTERVAl 9152-9206
 
STAT"E ~N~,•.':'D.!.-. ~ _ SAMPLE FROM roT U (Sanple #4) Botton Spl.
 

REMARKS .t CONCLUSIONS: Dark bram muddy water, trace of oil,' Bram clwdy filtrate. 

Nitrate, 00/1 - 100
 
Qlronate, mg/l 400
 

C.tiono mill moqtl Aniona mIll .!!!5!!
 
SodIulD _ 15=a)c) _ 101,952 4434.90 1,050 21.84
Sull.,o 

172,480 4863.94PotaPium	 Chlorid. . 
0LitbJulD •• -	 Cerbone..

8,818 440.0~	 561 9.20~c1am	 • BicarbolUlte 
244 20.06Magnellum	 Hydrozlde 

lroa	 Hydrolon ouIIIdo 

4894.98	 4894.98Total C.tIoa.	 Tot., AnJono - - - ­
285,105Total diaolved .aWe, m./l Specific: r....lanc. @ 68·P'.:
 
283,974
NaCl equi"alenl, ma/1	 Ob.....od 0.049 ohJD.met.... 

6.54Oboenod pH - - - - • •	 Calc:uIo'od 0.048 ohm--. 

WATER ANALYSIS PATTERN 

Scale
 
Sample above deacribed MEQ per Unit
 

Na CI 500 Na 

Ca HCO. 50 Ca 

• Mg 

Fe 

SO. 

CO. 

50 

50 

Mg 

Fe 

C, 

HCO. 

SO• 

CO. 

(H. _lUI I" .t.-. cnphl h"lt~ud.. Na, JC. .,ul U) 
NOTE:	 IIC/I=MIIII.raml Pft Utltt" 'feq/I= IIIIU"IIII. equl lltlltl per U• 

.t ,•••1" -.,. n ' .." ,. _ , ,••,,... h ~~_,. 



Precision Service, Inco 

BOX 3659 Ph. ~/2J7-9J27 
CASPER, VIOMD«J 

WATER ANALYSIS REPORT 

OPEJlATOJl,--_Tota~,:,""I,-:;Pe~tr~o",l",eumC"";~ _ DATE 3/18/85 LAB NO. 2545-3 
WELL No'_----'Gedar"""'''''''.cH'''~'''·1""1s~=.1-;:.,2,,,2,--- _ LOCATION Sec. 22-131N-I05W 
FIELD' _ FORMATION Red River "A" 
COUNTY__---'Bcwnan':":""""-'-­ _ INTERVAl. 9152-9206 
STAT..E~__---"N'"'•."'D.... ....,... ~__ SAMPLE FROM I:6T n (Sanple #3) 

REMARKS 4 CONCLUSIONS: Black muddy water. oil & oil cut mud on too, Bre:wn c1a.tdy 
filtrate. 

Nitrate, ng/l - 40
 
Chranate, ng/l - 90
 

Cation. 

SodIum 
Pola.mum 
Lithium -
Caldum 

e:aanemum 
IroD - ­

mIll 

_I.Ca.lc) ~ 95,833 

8,016 
trace 

Total eldon. 

meg/l 

4168.73 

400.00 

4568.73 

~ mI" 

Sullo.e 1,540 

. Chloride - ~ - 160,720 

Carbon.lle 0 

Bicarbonate 268 

Hydroldde 
Hydrogen aulfide 

To.el Anlone - ­ - -

~ 
32.03 

4532.30 

4.40 

4568.73 

Tote1 c6000lved eolide, mIll 
NeCI equi.e1ea" Dl(1I 
Obeerved pH . - - . . 

266,377 
265,011 

6.25 

Specific rNi.tance @ GSOp.: 

Obeened 
Ca1c:u1e.ed 

0.051 
0.049 

ohm-meten 
CJhm,.-. 

WATER ANALYSIS PATTERN 

Seale 
Sample above described MEQ per Unit 

Na 

Ca HCO. 50 Ca 

•
Mg 

Fe 

so. 

co. 

50 

50 

Mg 

Fe 

HCO. 

co, 

(N. _la. In .bow IT.ph. I"dud. Nar It, alld U) 
NOTE:	 MI/I=MnUlf&ml pet' Uter M'1Il~ MilUan", eqlll...aI.n~ pu Ut. 

lIodlu.. chlonda equl.......a.t=by Dunbp .. Hawthor•• _klllaOo" Ir_ ~~ 



Precision Service, Inc. 

BOX 3659 Ph.}07/Z37-93Z7
 
CASPER, VYOMOO
 

WATER ANALYSIS REPORT 

OPERATOR,--_=Tota"":,,",l,,,-:Petr~~o,,,l,,:eun,,,":::,:::--- _ DATE 3/18/85 LAB NO. 2545-2 
WELL No,_---'cedar"""' _ LOCATION Sec. 22-131N-10SW.......JH'""1'"'·1"'1sOL-1~-"'2"_'2'____ 

FORMATION Red River "A"FIELD ---=_~----------
COUNTY__-'Bcwnan':":"""'-'-- _ INTERVAl 9152-9206 
STAT·E ----!:N!.!.~D~.____:_-------- SAMPLE FROM I:6T U (Semple 112) 

REMARKS a CONCLUSIONS' oil semple, sane oil cut mud, (5% est.) 

(Insufficient water far analysis) 

Cation. 

SodIum 
Pota..ium 
Lithium .... 

Calcium - -

.:I1~m_ 

I.Ca.lc) _ 
~ 

Sallat. 

Chlorida - • 
Carbonate 
Bicarbonate 
Hydrozlde 
lIydrogen auU\de 

Total Catlona Total Aniona 

Total oII_lve<! ootid., mill 
. NaCI oquivaleat. ..../1 -

Oboened pH •• - - -

Specific reoI.to.... @ 68°F.: 
Oboened 
Calculate<! • - - _ 

_____ o_.-on _____ 0_....... 

Sample above described 

WATER ANALYSIS PATTERN 

Scale 
MEQ per Unit 

Ca 

Cl 

HCO. 

Na 

Ca HCO, 

Mg so. Mg so.. 

• Fe co. Fe co. 

(N. "Iu. '" .bft. IT.ph. Indudn N.. K••d U) 
NOTIt~ 11,/1 =)1I1I1,1'UM per Ht... Meq/I= IInU.rlm equl.alent. "1' u_ 

IlDdlulII chlol'id. equ.....ana.=b7 Dunllp a: H.wtIIGf1M uku'-tl_ tRIm .......\11 



BOX 

WATER ANALYSIS REPORT 

OPERATOll Total Petroleum DATE 3/18/85 LAB NO 2545-1
 
WELL NO Cedar Hills 1-22 LOCATION Sec. 22-131N-IOSW
 
FIBLD~ ====- FORMATION Red River "A"
 
COUNTY Bcwnan INTERVA.IL.~~..::9~1;;S",2-_9>;2~O:.:6:"'=....,.=-=::-r _
 
STATE N.D. SAMPLE FROM IST U (Tq> Semple)
 

REMARKS a CONCLUSIONS·:-~O",i;1~5am=pl:'1""e,",.....5~ane=~o=il~cu=t~mud=cL'_l=O~%~es=t::.!.,--	 _ 

(Insufficient water far analysis) 

Carionl ~ 
SodIum ., (~a}cJ _ Sull.t. 

Potauium Chlorid. • 

LithiulII • Carbonot. 

Calcium B!carbon.t. 
Hydroxide~aaneu.um 

Iroa .-	 Hydropn .ull1de 

Total diooolved lOUd., mill 
N.CI equival...~ l1li11 
O-..ed pH •••••• 

Specific r••tance @ G8°P.: 

Oboeroed 
Calculated 

_____ ohm-meten 
_____ obm-_ 

WATER ANALYSIS PATTERN 

Scale 
SImple Ibove delcribed MEQ per Unit 

Na CI NI CI 

CI RCa. Ca RCO. 

Mg	 so. . Mg so• 

• Fe CO. Fe	 CO. 

(N. _1 0,"," ....pII. IM'U" Na, 1[, .... 1..1) 
NOTB~	 .../I= ..IIU U1U per U'er Meqfl= MllU....Mft equl..lI1onti per U_ 

8DdJuftt chle..ut• ...,Ul,...l=b,. Dwn'" .t Ih-.:hClrao akul.uo" Ir... ~" 



----------------------

•
 

Precision Service, Inc. 

BOX 3659 Ph. m/237-9327 BOX 1596 Ph. 701/225-6021 
CASPER, vrotIDlO . DICltIKSOlI, IIOR'l'II DUMA 

WATER ANALYSIS REPORT 

OPERATO,.'--_-:'Ibta~~l_:Pe~tr~o~l~eun~;;_----DATE 3/18/85 LAB NO. 2545-5 
WELL NO, H::1ls _ LOCATION Sec.C"-ed:::::B:::Tc.....:.: i .:.=--'l=---.=2::2 22-131N-I0SW 
FIELD· -=- FORMATION Red River "Aft~--_ 

INTERVAl 9152-9206COUNTY ~Bcwnan:"::="----------_
 
STAT..B'--- -"N'-'."'D'-!.----, '-- _ SAMPLE FROM ffiT #l (Sanple O1crnber)
 

REMARKS a CONCLUSIONS' Braom clcudy water. oil on top. Light braom clcudy filtrate. 

Nitrate. mil 30
 
Olranate, mg/l 35
 

• 

Ce_ 

SodJUI'D 

Potauium 
Lithium . 
c..rdam . 
Me_olDm 
troD ~. 

<.Ca)c) 
mIll 
55.116 

4,810 
244 

megll 
2397.56 

240.02 
20.06 

~ 
Sulle.e 
Chloride . 
CerbonAte 
Bicarbonate 
Hydrozlde 
Hydrolen eallIde 

mIll 
2,570 

92,120 
0 

390 

..!!!!!lL! 
53.46 

2597.78 

6.40 

Tolll1 Cellone 2657.64 Total Aniou . . . - 2657.64 

Total diuolved IIOUdI, mg/l 

NeCI eqwve1..... "",I 
Oboerved pH - . . . . 

155,250 
153,684 

6.50 

Specific I'fIIi.tance @ 680 P.: 
Obeerved 
Ca1culeted 

0.067 
0.066 

om.met.....--....... 

WATER ANALYSIS PATTERN 

Sample above described 
Scale 

MEQ per Unit 

CI 200 Na 

Ca 

Mg 

HCO' 

SO. 

20 

20 

Ca 

Mg 

• Fe co. 20 Fe 

HCO. 

co. 

(H• ...lue In .boft ..nph. includn HI, K, and La) 
NOTE: 11.'1 ==Mlltll'rlllnl per )iler 1I1qJ1:::; MilD....,m equl...alnttl per Utw 

80dlwa c:hIorldl ttqul....lent;:by Dunlap a Hlhfthonlll _killado.. Iram .........tI 



-.' 

Precision Service, Inc. 

BOX ~59 Ph. }(:f7/23?-932? BOX 1596 Ph. 701/225-6021 
CASPER, vn»lOO DICDJI,SO", IIOR'I'R DUMA 

WATER ANALYSIS REPORT 

OPERATOR,--_~To~ta"-I,,,--:Pe':T.tr~o~l~eum~=- _ DATE 3/18/85 LAB NO. 2545-4 
WELL NO__::::.C::::.ed""ar=_..:;H""i""l=ls=-'I'--.=2:::2c-- _ LOCATION Sec. 22-131N-I0SW 
FIELD' ===- _ FORMATION Red River "A" 

INTERVAl 9152-9206COUNTY ~Bcwnan~="-------------
STAT'BE'--__---'N=.D~.'____ _ SAMPLE FROM reT U (SalFle 14) Bott01l Spl.
 

REMARKS'" CONCLUSIONS: Dark braom mu@y water, trace of o~l, Braom clwdy filtrate.' 

Nitrate, nq/l - 100
 
Chr01late, ng/l - 400
 

C.tton. mIll .!!!!!I!! ~ mIll .!!.!5L! 
Sodlum C.Ca)c) 101,952 4434.90 Sull.te 1,050 21.84 

Potuaium ChIorIcI. . 172,480 4863.94 

Lithium -Cclum . 
......am 

8,818 
244 

440.02 
20.06 

Carbonate 
Bicarbonate 
Hydroldde -

0 
561 9.20 

Il'01II Hydro.en 1Ia1fld. 

Total C.IIon. 4894.98 Tot.1 An1ofto 4894.98 

285,105Total diuol"ed IOUd_. me/l Spe<:iftc r••tance @ 68-P.: 
283,974 -'J 4,..9__ 0__OL..llO....N.CI equiYe1..~ mg/l Oboened
 

0-...4 pH - - _ ••• 6.54 Ce1culeled ---,,-0.!.l.0L:;4t.28__ ohm-_
,'. 

WATER ANALYSIS PATTERN 

Scale
 
Sample a"ove deecrlbed MEQ per Unit
 

Na cr 500 Na 

Ca HCO. 50 Ca HCO. 

Cr 

•
Mg SO. 50 Mg SO• 

Fe CO. 50 Pe CO. 

(NI n'u. In .bO'ft I'Tlph. Includes N., It, alld LI) 
NOTE: 111/1 =MIIII..ram. p", Utei'" Meq/I = MilD,raTn equlvalenttl per Utw 

C"~.'" "" r"''''~I'''' ....,,,1•••1.... '--"' ... n""I." ... l:l' ..... '", ... r...' ...1....1•• ' .... r...........~,. 



Precision Service, Inc. 

BOX 3659 Ph. '}(Y7/237-9327 BOX 1596 Ph. 701/225-6021 
CAsPER, VYOMOO	 DICJaJISOR, ROR'rH DUMA 

WATER ANALYSIS REPORT
 

OPERATOR,--_Tota"-'<':""l,---"-:Pe,:,-tr~o",l~eum",,,=,-=- _ DATE 3/18/85 LAB NO, 2545-3 
WELL NO,~_cedar""",,,,,,,~-,,H.,.,i,.,1,,,1s,,--,1,---...2=2 _ LOCATION Sec. 22-131N-10SW 
FIELD ----=: _ FORMATION Red River "A" 
COUNTY Bcwnan"""'=....... _ INTERVAl 9152-9206 
STATK"'-­ N"..".D"'.'---....:...... _ SAMPLE FROM I:6T n (Semple #3) 

REMARKS '" CONCLUSIONS:_....B...1""ack"""'--'Rn!!!"'tddv&U'---"w"'a"'ters=.L.--,o",J.""'l"-!&......."o",i...1,"""",cu",t",--!mu!!!,,.,d,,---,0ll,,,,--,t,,,a:>><L'~Br"""own"",.!..-'c",l",oo"""dvL-_ 
filtrate, 

Nitrate, !!gIl 40 

Cation. 

SodIum 
Potauium 
Lithium . 
Calcium . 

<,Ca.lc) 
mIll 

95,833 

8,016 

meg/l 
4168.73 

400,00 

Anion. 

Sulfa•• 
Chlorid. - ­
Carbonate 
Bicarbonate 

mIll 
1,540 

160,720 
0 

268 

.!!!!!l!! 
32,03 

4532.30 

4.40 

eMagn.elium 
IroD - ­

trace Hydrazide 
Hydro.... eu1IId. -

Tote! Catlone 4568.73 Total Anione - . - . 4568,73 

266,377Tote! dJ_lved eolid., mill	 SpeciAc r.utance @ 68°F.:265,011NaCI equive1al, mall Obeerved 0,051 obm-meten 
Obeerved pH - - . . . 6.25 Caku1e.ed 0.049 .........­

WATER ANALYSIS PATTERN 

Scale
 
Sample above deaeribed MEQ per Unit
 

CI 500 Na 

Ca HCO. 50 Ca HCO. 

Mg SO. 50 Mg 

e Fe co. 50 Fe co. 

(N. _lUI hi lbo.e ~.ph. Includn Na,. K....d LI) 
NOTB:	 _./I=MllUltaml per Uter Meq/l= MilUcnm tqul...len~ per Utw 

SodhlQl chloridl eq"I••leat=b" Dunlap a H.wthOI'1llI CIIklllatioft (rom c......tIi 

____________________5..-	 _
 



Precision Service, Inc. 

BOX 3659 Ph. }(Y1/2'7-9,27 BOX 1596 Ph. 701/225-6021 
CASPER, VYOMD«J DICJtDlS()R, 1IOR'l'B DAJlD'l'A 

WATER ANALYSIS REPORT 

DATE 3/18/85 LAB NO. 2545-2OPERATOR'------,Tota~'!""l~Pe~tr~o"'l~eun~:;;_-----
WELL NO_-----'C"'ed"""'ar""--.!.!H,.i"'1l......s ....1,;:-"'2"'2 _ LOCATION Sec. 22-131N-10SW 
PIELD --:::- _ PORMATION Red River "A" 
COUNTY__----!Bcwnan~!!!!!i!!.!.---------- INTERVAl 9152-9206 
STAT"E N=.O"'-!..._-'-....,... _ SAMPLE PROM OOT U (Sanple #2) 

REMARKS a CONCLUSIONS' Oil sanple, sane oil cut mud, (5% est.) 

(Insufficient water for analysis) 

• 

eldon. 

SodJum 

Potauium 
Lithium -
CoIclam . 
Ma.....llm 

II'OD -­

C.Ca.lc) _ 
mIll meg/l ~ 

Sulfate 
Chloride -
Cerbonete 
Bicarbonate 
Hydrozlde 
Hydrolon oaIIlcle 

mIll .!!!5!! 

T_I Cellon. Toto! AnlOftO - . - -
Totol e1iuolood oolid., mIll 

. NaCI oquival...t, IIIll/I 
O-.rod pH - . . . . 

Specific r_nc. @ ll8op.: 

Oboenod 
CoIculmd 

0 __ --­
Sample above de.cribed 

WATER ANALYSIS PATTERN 

Scale 
MEQ per Unit 

Ca 

Mg 

CI 

HCO. 

so. 

Na 

Ca 

Mg 

HCO. 

• Fe co. Fe co. 

(N...Iu. In abon IT_ph. I..clud.. N.. K..... La) 

HOTE: 111/1 =IfIlHITIlln. per Htf'f lIeqfl = lIilU.flbll ~ul.alent. per Uw 
Sodlulil t;h~rid. equl••lnlt=b,. Dunlap 4 H.~hot'lMl akulario" from ~~ 



_____

Precision Service, Inc. 

BOX 3659 Ph. m/237-9327 BOX 1596 Ph. 701/225-6021 
CASPER, VYOMD«J DICJtDlSON, 1lOR'1'B DUD'l'A 

WATER ANALYSIS REPORT 

OPBRATOR Total Petroleun DATK 3(18/85 LAB NO 2545-1 
WBLL NO Cedar Hills 1-22 LOCATION sec. 22-131N-I0SW 
FIBLD ----;===- FORMATION Red River "A" 

COUNTY Bcwnan INTBRVALI__.::.;91"'5;2;,--...9"'2.;;.0.;;.6;;;;:=-=::::"'1""::"1:-- _ 
STATB N.D. SAMPLB FROM OOT II (Tq> Sanple) 

RKMARKS .t CONCLU81ONS:.-·_--,O",J.",·l"--,s",amp"",,,,l,,e=.J'L.-"s,,,ane=,--,,o,,,i,,,l,-,=cu=t,-nnxl==.-=l,,-O-,,",,es=-,=t.!.. _ 

(Insufficient water for analysis) 

Cation. ~ 

• 

Sodium 

Potauiwn 
Lithium • 
Cald_ 
Mo.-um 
!roD .­

CCa.l c) Salf.te 

ChlDrid. ­
Carbonate 

Bicarbonate 
Hydroldde 
Hydro_ aaIlId. I t 

Total Cation. Total Anlona 

Total c1iuolved lOUd•• mill 
NaCI oquiYll1...t, ....'1 
ObMrved pH -.... 

Specific r••tance @ MOP.: 

Oboerved 
CoIculated 

_____ 0 _ 

_____ oIuD-__ 

Sample above deacribed 

WATER ANALYSIS PATTERN 

Scale 
MEQ per Unit 

Ca 

Mg 

• Fe 

CI Na 

HCO. Ca HCO. 

so. Mg 

co. Fe coo 

eN....1... III ..........phll Incluet. N., 1[. aft4 LI.) 
NOTE: _.f1=MlluITUM pet' U,.. _eqfl= .n......... equl...a1efttt; per UM 

Sodium chlonde equl....lent=b,. Dunt.p .. H.wthora. CIIkulaUoft frlllllll til 

1 --------­



•• " 

Precision Service, Inc• 

• BOX 36.59 Ph. 307/2}7-9}27 BOX 1.596 Ph. 701/22,5-6021 
CASPER, V1'OMD«l DICXDlSON, NOIl'1'Il DAmTA 

COMPANY,-;;-_-;Tota~""l""+.Pe'ftr;:;;-"o""leun~~ ---;::-iDATE 3/18/85 110 11 2545 
lOCATION Cedar Hills 1-22 COUNTY Bcwnan STATE N.D. 
REHA RKS,__---::Sec:=l::.....-"2~2-;;.,1=3~1~N-;;.,1...0~5W~__'!.&-~,""NCJoI"''''-'----------;:-:--n-r:;::-fp----­

- W.Q!Ii(\l!)F 
DST l!l Red River "An 9152-9206 

Chloride Nitrate Chranate as & W Oil 

•
 
nq/1 nq/1 nq/l % by vol % by voL 

Start 40% 60% 

2 minute reverse Olt 10% 90% 

4 minute reverse Olt 8% 92% 

6 minute reverse Olt 20% 80% 

8 minute reverse Olt 85% 15% 

10 minute reverse Olt 184,240 100 500+ 100% 0 

12 minute reverse Olt 184,240 100 500+ 100% 0 

SCilple Olanber 92,120 30 95% :t 5% 

CONCLUS lONS:..-_--'O~IL~SAMPLE"""''''''''''''_ __.,._-_::_........,..,......_=__===--........,~~~-------­
SpeCific Gravity @ 60CF ----- 0,9087 
APT GP3V; t¥ @ 600p 24.2 

•
 



". 

Precision Service, Inc. 

• BOX 36.59 Ph. }07/Z'7-9,27 BOX 1596 Ph. 701/225-6021 

- . '-J 
~ "1. D. OIL f., GASL'" j
<'? ,;/'IIOION 0 >.. ,. ~.,"" ,.> 

..';", - f.2J" 
"'-...:[12: !\(}'o 

COKPANY~_--:eTota=:-~l~Pe~tr~o~leun~~ --:;",DA:TE- 8 85 \/0 #.=-==2;:.;;5:::,4=,5-:-= _ 
l.DCATION Cedar Hills 1-22 ...... COUNTY Bcwnan STATE N.D. 
REHARKS__~sec~.-,2~2:::-~13~1!£N-!::1~0~5W~---.:()~E=IJ:..::LJ::....- ~ _ 

!>STU Red River "A" 9152-9206 

Chloride Nitrate Chranate Bs' W Oil 

•
 
Irq/I Irq/I Irq/I %by vol %by vol. 

Start 40% 60% 

2 minute reverse mt 10% 90% 

4 minute reverse mt 8% 92% 

6 minute reverse mt 20% 80% 

8 minute reverse mt 85% 15% 

10 minute reverse mt 184,240 100 500+ 100% 0 

12 minute reverse mt 184,240 100 500+ 100% 0 

SaJl)le 01amber 92,120 30 95% :!: 5% 

. 

-

CONCLUSIONS,__..:O""IL~~S1\MPLE=~'-- "7":"_"'-'="""" _ 
Specific Gravity @ 600p O,90B7 
;PI <;ragi tv @ 60Clp 24 .2 

•
 



•• " 

Precision Service, Inc• 

• BOX 36.59 Ph. 307/2}7-9}27 BOX 1.596 Ph. 701/22,5-6021 
CASPER, V1'OMD«l DICXDlSON, NOIl'1'Il DAmTA 

COMPANY,-;;-_-;Tota~""l""+.Pe'ftr;:;;-"o""leun~~ ---;::-iDATE 3/18/85 110 11 2545 
lOCATION Cedar Hills 1-22 COUNTY Bcwnan STATE N.D. 
REHA RKS,__---::Sec:=l::.....-"2~2-;;.,1=3~1~N-;;.,1...0~5W~__'!.&-~,""NCJoI"''''-'----------;:-:--n-r:;::-fp----­

- W.Q!Ii(\l!)F 
DST l!l Red River "An 9152-9206 

Chloride Nitrate Chranate as & W Oil 

•
 
nq/1 nq/1 nq/l % by vol % by voL 

Start 40% 60% 

2 minute reverse Olt 10% 90% 

4 minute reverse Olt 8% 92% 

6 minute reverse Olt 20% 80% 

8 minute reverse Olt 85% 15% 

10 minute reverse Olt 184,240 100 500+ 100% 0 

12 minute reverse Olt 184,240 100 500+ 100% 0 

SCilple Olanber 92,120 30 95% :t 5% 

CONCLUS lONS:..-_--'O~IL~SAMPLE"""''''''''''''_ __.,._-_::_........,..,......_=__===--........,~~~-------­
SpeCific Gravity @ 60CF ----- 0,9087 
APT GP3V; t¥ @ 600p 24.2 

•
 



----------------------

•
 

Precision Service, Inc. 

BOX 3659 Ph. m/237-9327 BOX 1596 Ph. 701/225-6021 
CASPER, vrotIDlO . DICltIKSOlI, IIOR'l'II DUMA 

WATER ANALYSIS REPORT 

OPERATO,.'--_-:'Ibta~~l_:Pe~tr~o~l~eun~;;_----DATE 3/18/85 LAB NO. 2545-5 
WELL NO, H::1ls _ LOCATION Sec.C"-ed:::::B:::Tc.....:.: i .:.=--'l=---.=2::2 22-131N-I0SW 
FIELD· -=- FORMATION Red River "Aft~--_ 

INTERVAl 9152-9206COUNTY ~Bcwnan:"::="----------_
 
STAT..B'--- -"N'-'."'D'-!.----, '-- _ SAMPLE FROM ffiT #l (Sanple O1crnber)
 

REMARKS a CONCLUSIONS' Braom clcudy water. oil on top. Light braom clcudy filtrate. 

Nitrate. mil 30
 
Olranate, mg/l 35
 

• 

Ce_ 

SodJUI'D 

Potauium 
Lithium . 
c..rdam . 
Me_olDm 
troD ~. 

<.Ca)c) 
mIll 
55.116 

4,810 
244 

megll 
2397.56 

240.02 
20.06 

~ 
Sulle.e 
Chloride . 
CerbonAte 
Bicarbonate 
Hydrozlde 
Hydrolen eallIde 

mIll 
2,570 

92,120 
0 

390 

..!!!!!lL! 
53.46 

2597.78 

6.40 

Tolll1 Cellone 2657.64 Total Aniou . . . - 2657.64 

Total diuolved IIOUdI, mg/l 

NeCI eqwve1..... "",I 
Oboerved pH - . . . . 

155,250 
153,684 

6.50 

Specific I'fIIi.tance @ 680 P.: 
Obeerved 
Ca1culeted 

0.067 
0.066 

om.met.....--....... 

WATER ANALYSIS PATTERN 

Sample above described 
Scale 

MEQ per Unit 

CI 200 Na 

Ca 

Mg 

HCO' 

SO. 

20 

20 

Ca 

Mg 

• Fe co. 20 Fe 

HCO. 

co. 

(H• ...lue In .boft ..nph. includn HI, K, and La) 
NOTE: 11.'1 ==Mlltll'rlllnl per )iler 1I1qJ1:::; MilD....,m equl...alnttl per Utw 

80dlwa c:hIorldl ttqul....lent;:by Dunlap a Hlhfthonlll _killado.. Iram .........tI 



-.' 

Precision Service, Inc. 

BOX ~59 Ph. }(:f7/23?-932? BOX 1596 Ph. 701/225-6021 
CASPER, vn»lOO DICDJI,SO", IIOR'I'R DUMA 

WATER ANALYSIS REPORT 

OPERATOR,--_~To~ta"-I,,,--:Pe':T.tr~o~l~eum~=- _ DATE 3/18/85 LAB NO. 2545-4 
WELL NO__::::.C::::.ed""ar=_..:;H""i""l=ls=-'I'--.=2:::2c-- _ LOCATION Sec. 22-131N-I0SW 
FIELD' ===- _ FORMATION Red River "A" 

INTERVAl 9152-9206COUNTY ~Bcwnan~="-------------
STAT'BE'--__---'N=.D~.'____ _ SAMPLE FROM reT U (SalFle 14) Bott01l Spl.
 

REMARKS'" CONCLUSIONS: Dark braom mu@y water, trace of o~l, Braom clwdy filtrate.' 

Nitrate, nq/l - 100
 
Chr01late, ng/l - 400
 

C.tton. mIll .!!!!!I!! ~ mIll .!!.!5L! 
Sodlum C.Ca)c) 101,952 4434.90 Sull.te 1,050 21.84 

Potuaium ChIorIcI. . 172,480 4863.94 

Lithium -Cclum . 
......am 

8,818 
244 

440.02 
20.06 

Carbonate 
Bicarbonate 
Hydroldde -

0 
561 9.20 

Il'01II Hydro.en 1Ia1fld. 

Total C.IIon. 4894.98 Tot.1 An1ofto 4894.98 

285,105Total diuol"ed IOUd_. me/l Spe<:iftc r••tance @ 68-P.: 
283,974 -'J 4,..9__ 0__OL..llO....N.CI equiYe1..~ mg/l Oboened
 

0-...4 pH - - _ ••• 6.54 Ce1culeled ---,,-0.!.l.0L:;4t.28__ ohm-_
,'. 

WATER ANALYSIS PATTERN 

Scale
 
Sample a"ove deecrlbed MEQ per Unit
 

Na cr 500 Na 

Ca HCO. 50 Ca HCO. 

Cr 

•
Mg SO. 50 Mg SO• 

Fe CO. 50 Pe CO. 

(NI n'u. In .bO'ft I'Tlph. Includes N., It, alld LI) 
NOTE: 111/1 =MIIII..ram. p", Utei'" Meq/I = MilD,raTn equlvalenttl per Utw 

C"~.'" "" r"''''~I'''' ....,,,1•••1.... '--"' ... n""I." ... l:l' ..... '", ... r...' ...1....1•• ' .... r...........~,. 



Precision Service, Inc. 

BOX 3659 Ph. '}(Y7/237-9327 BOX 1596 Ph. 701/225-6021 
CAsPER, VYOMOO	 DICJaJISOR, ROR'rH DUMA 

WATER ANALYSIS REPORT
 

OPERATOR,--_Tota"-'<':""l,---"-:Pe,:,-tr~o",l~eum",,,=,-=- _ DATE 3/18/85 LAB NO, 2545-3 
WELL NO,~_cedar""",,,,,,,~-,,H.,.,i,.,1,,,1s,,--,1,---...2=2 _ LOCATION Sec. 22-131N-10SW 
FIELD ----=: _ FORMATION Red River "A" 
COUNTY Bcwnan"""'=....... _ INTERVAl 9152-9206 
STATK"'-­ N"..".D"'.'---....:...... _ SAMPLE FROM I:6T n (Semple #3) 

REMARKS '" CONCLUSIONS:_....B...1""ack"""'--'Rn!!!"'tddv&U'---"w"'a"'ters=.L.--,o",J.""'l"-!&......."o",i...1,"""",cu",t",--!mu!!!,,.,d,,---,0ll,,,,--,t,,,a:>><L'~Br"""own"",.!..-'c",l",oo"""dvL-_ 
filtrate, 

Nitrate, !!gIl 40 

Cation. 

SodIum 
Potauium 
Lithium . 
Calcium . 

<,Ca.lc) 
mIll 

95,833 

8,016 

meg/l 
4168.73 

400,00 

Anion. 

Sulfa•• 
Chlorid. - ­
Carbonate 
Bicarbonate 

mIll 
1,540 

160,720 
0 

268 

.!!!!!l!! 
32,03 

4532.30 

4.40 

eMagn.elium 
IroD - ­

trace Hydrazide 
Hydro.... eu1IId. -

Tote! Catlone 4568.73 Total Anione - . - . 4568,73 

266,377Tote! dJ_lved eolid., mill	 SpeciAc r.utance @ 68°F.:265,011NaCI equive1al, mall Obeerved 0,051 obm-meten 
Obeerved pH - - . . . 6.25 Caku1e.ed 0.049 .........­

WATER ANALYSIS PATTERN 

Scale
 
Sample above deaeribed MEQ per Unit
 

CI 500 Na 

Ca HCO. 50 Ca HCO. 

Mg SO. 50 Mg 

e Fe co. 50 Fe co. 

(N. _lUI hi lbo.e ~.ph. Includn Na,. K....d LI) 
NOTB:	 _./I=MllUltaml per Uter Meq/l= MilUcnm tqul...len~ per Utw 

SodhlQl chloridl eq"I••leat=b" Dunlap a H.wthOI'1llI CIIklllatioft (rom c......tIi 

____________________5..-	 _
 



Precision Service, Inc. 

BOX 3659 Ph. }(Y1/2'7-9,27 BOX 1596 Ph. 701/225-6021 
CASPER, VYOMD«J DICJtDlS()R, 1IOR'l'B DAJlD'l'A 

WATER ANALYSIS REPORT 

DATE 3/18/85 LAB NO. 2545-2OPERATOR'------,Tota~'!""l~Pe~tr~o"'l~eun~:;;_-----
WELL NO_-----'C"'ed"""'ar""--.!.!H,.i"'1l......s ....1,;:-"'2"'2 _ LOCATION Sec. 22-131N-10SW 
PIELD --:::- _ PORMATION Red River "A" 
COUNTY__----!Bcwnan~!!!!!i!!.!.---------- INTERVAl 9152-9206 
STAT"E N=.O"'-!..._-'-....,... _ SAMPLE PROM OOT U (Sanple #2) 

REMARKS a CONCLUSIONS' Oil sanple, sane oil cut mud, (5% est.) 

(Insufficient water for analysis) 

• 

eldon. 

SodJum 

Potauium 
Lithium -
CoIclam . 
Ma.....llm 

II'OD -­

C.Ca.lc) _ 
mIll meg/l ~ 

Sulfate 
Chloride -
Cerbonete 
Bicarbonate 
Hydrozlde 
Hydrolon oaIIlcle 

mIll .!!!5!! 

T_I Cellon. Toto! AnlOftO - . - -
Totol e1iuolood oolid., mIll 

. NaCI oquival...t, IIIll/I 
O-.rod pH - . . . . 

Specific r_nc. @ ll8op.: 

Oboenod 
CoIculmd 

0 __ --­
Sample above de.cribed 

WATER ANALYSIS PATTERN 

Scale 
MEQ per Unit 

Ca 

Mg 

CI 

HCO. 

so. 

Na 

Ca 

Mg 

HCO. 

• Fe co. Fe co. 

(N...Iu. In abon IT_ph. I..clud.. N.. K..... La) 

HOTE: 111/1 =IfIlHITIlln. per Htf'f lIeqfl = lIilU.flbll ~ul.alent. per Uw 
Sodlulil t;h~rid. equl••lnlt=b,. Dunlap 4 H.~hot'lMl akulario" from ~~ 



_____

Precision Service, Inc. 

BOX 3659 Ph. m/237-9327 BOX 1596 Ph. 701/225-6021 
CASPER, VYOMD«J DICJtDlSON, 1lOR'1'B DUD'l'A 

WATER ANALYSIS REPORT 

OPBRATOR Total Petroleun DATK 3(18/85 LAB NO 2545-1 
WBLL NO Cedar Hills 1-22 LOCATION sec. 22-131N-I0SW 
FIBLD ----;===- FORMATION Red River "A" 

COUNTY Bcwnan INTBRVALI__.::.;91"'5;2;,--...9"'2.;;.0.;;.6;;;;:=-=::::"'1""::"1:-- _ 
STATB N.D. SAMPLB FROM OOT II (Tq> Sanple) 

RKMARKS .t CONCLU81ONS:.-·_--,O",J.",·l"--,s",amp"",,,,l,,e=.J'L.-"s,,,ane=,--,,o,,,i,,,l,-,=cu=t,-nnxl==.-=l,,-O-,,",,es=-,=t.!.. _ 

(Insufficient water for analysis) 

Cation. ~ 

• 

Sodium 

Potauiwn 
Lithium • 
Cald_ 
Mo.-um 
!roD .­

CCa.l c) Salf.te 

ChlDrid. ­
Carbonate 

Bicarbonate 
Hydroldde 
Hydro_ aaIlId. I t 

Total Cation. Total Anlona 

Total c1iuolved lOUd•• mill 
NaCI oquiYll1...t, ....'1 
ObMrved pH -.... 

Specific r••tance @ MOP.: 

Oboerved 
CoIculated 

_____ 0 _ 

_____ oIuD-__ 

Sample above deacribed 

WATER ANALYSIS PATTERN 

Scale 
MEQ per Unit 

Ca 

Mg 

• Fe 

CI Na 

HCO. Ca HCO. 

so. Mg 

co. Fe coo 

eN....1... III ..........phll Incluet. N., 1[. aft4 LI.) 
NOTE: _.f1=MlluITUM pet' U,.. _eqfl= .n......... equl...a1efttt; per UM 

Sodium chlonde equl....lent=b,. Dunt.p .. H.wthora. CIIkulaUoft frlllllll til 

1 --------­



. . 

Precision Service, Inc. 

• BOX 3659 Ph.}(Yl/237-9327 BOX 1596 
CASPER, VTOMD«J DICKDlSOR, 

WATER ANALYSIS REPORT 

OPERATORL-__'Ib=ta"""I"2P",e;,:tr:;-,=o",l",eun~= _ DATE 3/21/85 LAB NO. 2549-7 
WELL NO__...l:C""ed=ar"-"H",i""I",1s"--,*,,,I~-,,,22=-- _ LOCATION Sec. 22-131N-I05W 
FIELD -=- _ FORMATION Red River "C" 

INTERVAl 9321-9388COUNTY -:Bcwnan~:=::.:..---------
. STATE: ~N'_'."'D'_'.'___ _ SAMPLB FROM ffiT #2 (sanple O1iK1lber)
 

REMARKS 4 CONCLUSIONS: orarge braom cloudy water. Light oran:re braom cloody filtrate. 

Nitrate. lTg/I - na:rative 
Chranate, ng/l - trace 

Totlll diaoolved aolid., mill 
NaCI aquivalODt, mall 
Oboerved pH - - • • • • 

• 
C.tlona 

Soc1Ium _ _ (!=a)cJ _ 

Pota.aium 
Lithium • 
Calcium • 

Masneaiura 

lroD 

Total CadOD' 

mill 

18.647 

1,443 
98 

moq/l 

811.15 

72.01 
8.06 

891.22 

52,304 
51,378 

6.82 

Anlono mill 

Sult.te 1,370 
Chloride - 30,380 
Carbonate 0 
Bicarbonate 366 
Hydrazide 
Hydrolen _de 

Total Aniona - - . . 

'Specific reai.lance @ 68°P.: 
Oboerved 0.149 
Calculated 0.150 

.!!!!!I!.! 
28.50 

856.72 

6.00 

891.22 

ohm--meten 

ohm-....... 

Sample above described 

WATER ANALYSIS PATTERN 

Scale 
MEQ per Unit 

Cl 50 

Ca RCa. 5 

• Fe 

Mg so. 

co. 

5 

5 

RCa. 

co. 

so. 

(N....Iul In ,boY. rrlph. lncludn N., K . .,.d U) 
HOTEl 1I.,I=MiIUIU,"1 per liler "'~/I= lIilUcum ~1.I1.d.nb per Utw 

Bodlillu chlond. equl.,lltnt=b,. Dunlop. H....haf1ll. "kulilion (rom C'e-apo...tI 



Precision Service, Inc. 

BOX 3659 Ph. }fYl/Z'7-9,Z7 
CASPER, VIOMD«J 

WATER ANALYSIS REPORT 
DATE 3/21/85 LAB NO. 2549-6OPERATOR'-----_'Itl~ta~l~Pe~tr~o~l~eun~'=-----

WELL No_~e~ed:::!"a"'r_1H~i~lo:ls~#~l!o._-~2'""2'__ _ LOCATION Sec. 22-131N-105W 
FIELD ----, _ FORMATION Red River "e" 

INTERVAl 9321-9388COUNTY__---,Bo..ma~~~n~---------
STATK-__~N"•.D~. _ SAMPLE FROM OOT #2 (SC!lJ?le #6) 

REMARKS'" CONCLUSIONS, Orange bra.m cloody water, Light orange bra.m cloody filtrate. 

Nitrate, mil negative
 
Olranate, ng/1 ,negative
 

• 

c.tion. 
Sodium • 

PotaNium 
Lithium ... 
CoJdum -
Ma~liurD 

bOD -­

_ I.Ca.lc) _ 
mill 

17.694 

1.443 
98 

meqll 

769.69 

72.01 
8.06 

Ani",,"---
SulI.,. 
Chlorid. _ 

C.,.bonato 

Bicarbonate 
HydroaIde 

Hydro.en .ulflde 

mill 

1.370 
28,910 

o 
366 

..!!!!9L! 
28.50 

815.26 

6.00 

Total Cation. 849.76 Total AniOM 849.76 

Total di...,lved ootida, m,ll 
NaCI equival..... IIIlI/I • 
Ot-<Yed pH ••• _ • • 

49,881 
48,955 

6.79 

SpeclRc real.tanca @ 88'11'.: 
Oboe..ed 
Calcula'ed -. - _ 

_~0-,;.1~5~9~_ ohm-melon 

----'0"-'.""1.=.54~_ ohm-....... 

WATER ANALYSIS PATTERN 

Seale 
Sample above deeeribed MEQ per Unit 

• 

Na 

c. 

Mg 

Fe 

CI 

HCO. 

so. 

CO. 

50 

5 

5 

5 

Na 

Ca 

Mg 

Fe 

CI 

HCO, 

SO• 

CO. 

(N....1". 11'1 .boTe Rnph, I,-..:Iudft N., K., .... 1.1) 
NOTE~ MI/l=Mll1Iltaml Pft lIttf MMIII: Mll1Ilr,,,, equl...I."tl per u_ 

Sadl"m chlonde eqlll"....nt;:;bp D"nlJlp I: H."",hOt.' CIIkulJltio.. h_ coaspo_.u 



Precision Service, Inc. 

BOX .'659 Pb. }(Y7/2'7-9,27 
CASPER, VYOMOO 

WATER ANALYSIS REPORT 

OPERATORc-_~'Ib:::t-~a=1,,--:pse!-;tr~o~loS6lIlI~,--==- _ DATE 3/21/85 LAB NO. 2549-5 
WELL No__~Ced~ar~~HC:!:iC:!:l:!::ls~....!It:!lo::-~2=2 _ LOCATION Sec. 22-131N-10SW 

FORMATION Red River ·C·FIELD,-----;:o=:==---------­
COUNTY__---.;Jla"roan:;::;:;= _ INTERVAl. 9321-9388
 
STATEK --'N.:.:.,.=D'-'.'----- _ SAMPLE FROM DST 12 (Simple IS)
 

REMARKS a CONCLUSIONS: Light brown c1wdy water. Light brown c100dy filtrate. 

Nitrate. mall - negative
 
Chr<mate, rrg/1 - nBJative
 

Cation. meq/I Ani....mI" mI" ..!!!!!i!! 
Sodium I.Ca,lc,l • 17.538 762.92 Sul/.,. 1,400 29.12 

28,420 801.44Potawum Chlorld. . 
LithiulD • -. Carbonate 0 
Calcium •• 1.443 72.01 Bicarbonate 512 8.40 

49 4.03 Hydrodde• ~:Ii~ID_ . . . __ Hydrogen aulftd. 

Totll1 Codon. 838.96 Total Ani.... . . - . 838.96 

Totll1 e1i_lveel oolicla, ..../1 '" 49,362 Specific r.ltanel @ 68·P.:
 
NaCI equivalent, ..../1 48,265 Oboeneel 0.159 o......mot....
 
Obaaveel pH _. - • - - 7.39 Calculat.d 0.156 ohm-.......
 

WATER ANALYSIS PATTERN 

Scale
 
Sample above delcribecl MEQ per Unit
 

Cl 50 Na 

Ca HCO. 5 Ca HCO. 

• 
Mg 

Fe 

so. 

co. 

5 

5 

Mg 

Fe 

so• 

co. 

(N.....1" I" 0,"," .nphl Indud.. N •• E. u. U) 
.NOTE: 11,'1 =MnU,rarnl per UIK II~/I = MUUITI'" equl.,.ton'l per Uw 

BOdlum chlotid... eq"I....nl=b,. Dun'.p ot n.wt-her•• ukul.,lott. fr_ c-.o-u 



Precision Service, Inc. 

BOX 3659 Ph. J(:fl/237-9327 
CASPER, WYatOO 

WATER ANALYSIS REPORT 

OPERATOR~_--:Tota~~l~p:..;e.-;tr~o""l-,;,€\ml~=- _ DATE 3/21/85 LAB NO. 2549-4 
WELL NO__~Cedar~~_2.H~io=l!"ls~II[.,!1c:-=22~ _ LOCATION Sec. 22-131N-I0SW 
PIELD === - _ FORMATION Red River "C" 
COUNTY ~Bao.man==~ _ INTBRVM 9321 9388
 
STATE --'NC"_...,D"-!,'-• _ SAMPLE FROM OOT 112 (Scrnple #4)
 

REMARKS 4 CONCLUSIONS: Light brewn clrody water, Light br<1Nl'l clwdy filtrate. 

To'-l C.t1ona 838.34 Totol Anlona 838,34 

Total dJuolved lOUd., mall 49,318 8peclnc r__lanee @ MOF.: 

NoCI oquiYol...~ ..../1 • 48,236 Oboe",ed _,,"O.:c.l~6;;;2;-_ ohm-meten 
Oboervod pH ••• - _ • • _ 7.25 Caltulated ---'0"-',""1.::.56"----_ ohm---. 

WATER ANALYSIS PATTERN 

Scale
 
Sample above described MEQ per Unit
 

50 CI 

Ca HCO. 5 Ca HCO. 

Mg SO. 5 Mg S0 4 

Na CI Na 

• Fe CO. 5 Fe CO. 

Nitrate, "!Ill negative
 
Chranate, ng/l negative
 

C.rion. m(/1 meq/l 

SocI1um (.Ca.lc.l 17.524 762.30 
Pata,ulIIn 
Lithium -
CaJdam - .. 1,443 72.01 
MalJDeaiam 49 4.03 

• IroD •• 

m(/1~ .!!!5!! 
1,370 28.50Sulloto 

Cbloride • • 28,420 801.44 
Carbonate o 

512 8.40 
Hydrozlde 

Hydroll'" oulfide 

Bicarbonate 

(Ne ,..1ue in .00.. I'Tlph, Iftcilld... He, It, ...d U) 
NOTE: M./I::::MUII"aml pIIt Utei' .. ~I:::: )liJU,rl. ~ul...l.nt. per IItw 

8~ll1m chlonde lfQul...lrnt:::-:b,. DIl"I,p ... N.wthot1l1 1'11t,:I1ulo" hore CorapoD"U 



Precision Service, Inc. 

BOX )659 PII.}fYl/2}7-9}27
 
CASPER, It'TOHDtG
 

WATER ANALYSIS REPORT 

OPERATORL-_'Ibta1~~'-7.Pe~tr~o-"l~E!JlI\~!.:= _ DATE 3/21/85 LAB NO._...::2~54~9,---~3 
WELL NOI__cedar==,--"H:=i=1~ls~I,,-,1,,--...:2:.::2,-- _ LOCATION Sec. 22-131N-10SW 
FIELD --::=_--,--_.....,._~ _ FORMATION Red River "C" 
COUNTY__----;Bcwnan:;=;;==- _ INTERVAl. 9321-9388 
STATEII:- ~N~.~D:.=.C_.._	 _ SAMPLE FROM I6T #2 (Scrtt>le 13) 

REMARKS 0\ CONCLUSIONS: Light brown c1wdy water, Light brown c1wdy filtrate. 

Nitrate, mqj1 - negative 

C.tIona m,/1 meg'l	 mill~	 ..!!!5!! 
- • <j:a.lc) _ ·812.26	 1,500 31.20SocUum 18.673 Sulf... 

30,380 856.72Potalmum -	 Chlorid. . 
-	 0Litblum - - - - Carbonate 

CaJdam - 1,523 ·76.00 Bicarbonale - 512 8.40 
98 8.06•	 Ma.,;neaiam Hydroxide 

·lroD .. - Hydrol'en .ulflde . 
896.32	 896.32Total c.tlon.	 Total Anlona .. . . . 

Total diN01.ed lOUd" ml'/l	 52,686 Specific .....tane. @ 68·P.: 
N.CI oquivalmt, _II 51,584 Ob..."ed 0.149 ohm-met... 
ObNn.d pH - - . - . - 7.19 CoIcll1alod - . - - 0.150 ohm-....... 

WATER ANALYSIS PATTERN 

Scale
 
Sample above de8cribed MEQ per Unit
 

CI 50 Na 

HCO. 5 Ca HCO.Ca 

Mg	 so. S. Mg

•
so• 

Fe co. 5 Fe co. 

(N. nlue In _bow. I',.ph, Incl\1dn M.. 1:. uull U) 
NOTE:	 M./I:::;MnU,runl per UI" 11"'1/1:::: MilUlrulIl ~111...1.nll per U~ 

Ro.,lll-' cl'lhmd' equl....It1'lt;:by Dunlell a HawthGrll. c.lkulallo" from c-.,oneau 



Precision Service, Inc. 

BOX 3659 Ph. }Ul/237-9327 
CASPER, VIOMD«J 

WATER ANALYSIS REPORT 
DATE 3/21/95 LAB NO. 2549-2OPERATOR'--_-;'Ibta~~I__!Pe~tr~o~I";;eun~=_----

WELL NO__-,C",...""J:::ar~H:.:i~l",ls=--...:.",I,---=2,,-2 _ LOCATION__--;5ec~"ic.:,·;:.'2~2:_:-_=1-=31f.:N-::;;::1"'0-=5W"-----
FIELD, _ "_.. R1'ver "c"

~ FORMATION _---c=.1~;<.-'~~;;-~--------
INTERVALoI__--,9;:::3"'2==1:..,-,;9=.3.=.8"'9=--._""':-- _COUNTY ~!ll¥nan~=~--------

STAT..B~ _'N.:..:.:.::D::.'____ SAMPLE FROM-=OO=T_1I::.:2::......-'(=.S=CI1J?=I=e~.-"2~) _ 

REMARKS II CONCLUSIONS' Brown ClaIdy water, Light bram cloody filtrate. 

Nitrate, nq/l - 60
 
Chranate, rrg/l - 15
 

C.tlan. ml/I .!!!!!ILl ~ mIll .!!!!l!.! 
SocI1um _ _ Cca)c) _ 47.051 2046.70 Sull... 1,860 39.69 

Pola.";'um 
Lithium . 

Chlorid. • 
Carbonat. 

77,420 
o 

2193.24 

Calcium - 3,407 170.01 Bicarbonate 293 4.91 

eMlsntmum 122 10.03 Hydrazide 
JrOD •• Jlydrolen .uunde 

Total Codon. 2226.74 Toto. Aniou . . . . 2226.74 

Total dillOlved IOUdo, m(/I 
NoCI equivaieDt, me/I 
Oboeved pH . . . . . . ' . 

- . . 130,153 
129,961 

7.92 

Specific r-.iltance @ csa 8p.: 
Ob...."ed 
CoIculatod 

0.073 
0.074 

olzm..meten 

ohm--. 

WATER ANALYSIS PATTERN 

Scale 
Sample above d.ocribe4 MEQ per Unit 

Na CI 200 Na CI 

Ca RCO. 20 Ca aco. 

Mg so. 20 Mg SOA 

e Fe CO. 20 Fe CO. 

eN....111.1.. abo.. STaph. It'ldlldn N•. It••"d U) 
NOTE: M./I=MnnlrlUfll ~ Ut", Meqfl= Millll'.1ft eq...iwal.lltt1 pel' U.. 

SodlUIli elalorld• .cIul....I.nl:=b., D\lnl.p " H.wthor". cakulatlo" Ir_ cOlllPO __ 



Precision Service, Inc•. 

BOX 3659 Ph. '}CY1/2'7-9'27 
CASPER, VYOMOO DICIUlfSOIf, 

WATER ANALYSIS REPORT 

OPERATO"L--_~To"""ta",l"--:Pe~tr~o,,,l,,:eum~=----_ DATE 3/21/85 LAB NO. 2549-1 
WBLL NO'_---:e~ed~:"::a~r__H~~"'·1""1s~#!!'1~-~2""2----- LOCATION Sec. 22-131N-105W 
FIELD -.J1.,.,...,.l.i.l:.V.o~J.:~Ji.' ,.\.1' _ FORMATION Red River "en ~ i 'cd~\) 
COUNTY__--!BaoIIIan~~~·---_----- U;TII:RVAL 9321-9288 
STATII:BL--__~N~••-'D<.!.'----- _ SAMPLB FROM OOT #2 (Tcp 5anp1e) 

REMARKS 4 CONCLUSIONS, M..td, Chemical on top, Yella.l brcwn c1aJdy filtrate. 

J\llInonia Present 
Nitrate, ng/l - 200
 
Chranate, nq/l - 85
 

Cation. mIll meq/l	 mIll~ .!!!!!l!! 
Sodium • <.Ca.lc) • 107.183 4662.46 SqI,.to 1,120 23.30 

174,440 4919.21PotaPium Chlorld. . 
1,020 33.97Litblum • Carbonate
 

7,615 379.99 0
Calcium •	 Bit&Tbonate 
o	 1,122 65.97eMapelium Hydro.dde 

troa .... Hydrolen .a1IIde . . 

5042.45	 5042.45Totlll C.doa.	 Total AnioDo . . . . 
292,500Total diuotved -olid., mel!	 Specific 1'••umce @ 68- •• :
291,824	 0.048N.CI "'IuiYoIen!, _'I • Oboerved ohm-mot_ 

O"-"ed pH ••••• 9.48 CoIc:uIated 0.048 obm-....... 

WATER ANALYSIS PATTERN 

Scale
 
Sample above described MEQ per Unit
 

Ct 

HCO. 

Na	 CI 500 Na
 

HCO. Ca
Ca 50 

Mg SO. 50 Mg S04 

e Fe CO. 50 Fe CO. 

(HI ..lUI III .boy" "'Iph. lncludn Ma. 1:. and Ul 
NOTE: _./I=MIIUl'r....... per Ute. MeqJl= Mi)U.~.m equl...I.,,", pu U.... 

Sodhi" £hlorid. ~ulv.lt'nl=b,. Dunlap" Hawtboro. uk"lll!olll 'toni conlPO_te 



---------------------

)<. 

Precision Service, Inc. 

•
 "'Or?::;""'(;'::'7~
 

BOX 3659 !'b. }07!237- " ~o~, BOX 1596 !'b. 701/225-6021 
CASPER, VYOMOOr'\;v 

:., ". DICIIKSOJII, fIOlll'B DUMA 
~ . 
~ f: C" 

~·ID··' '\00 1•. . .. - , ',oJ",
0 

WATER AN~hX SIS! REP RT 
v/". . " 

~ f ( , '-' 

D c; ';;. 1 85 LAB NO"_--,2"-,5,,,,4~9---,7,--OPERATOR'--__To~ta'f"l"'_::p~e"'tr7"'0""leun~"'·=----
WELL NO,__--'C"'ed=a"'rc..H"-J.="1:,1s~·.l!.c=1=-=22~ _ LOCATION Sec. 22-131N-10SW
 
FIELD -=	 _ FORMATION Red River "Cn
 

COUNTY ~Bcwnan;"';;:="--------- . INTERV~I 9321-9388
 
STATE N~'_'_'.D"'.'__ _ SAMPLE PROM OOT 112 (5a'np1e Olamber)
 

REMARKS I: CONCLUSIONS: Orarne brcwn c1mdy water. Light orarne brcwn c1mdy filtrate. 

Nitrate, 100'/1 - negative 
O1ranate, ngll - trace 

C.tiona	 moq/l Ani",,"mi" mill ..!!!!!IL! 
<,Ca.lc) 1,370 28.50Sodlum 18.647 811,15 Sull.te 

30,380 856.72 

•
Potauium Chlorid. ­

Lltblum ­ Carbonate
 
Calcium • Bicarbonate
1,443 72.01 366° 6.00 
MaIM_lim 98 8.06 Hydrozlde 
Iron Hydro.... oa1fld. 

891,22	 891.22Total C._.	 Totel Aniono 

Total diaaolved .olidl. mill	 52,304 'Specific r••tance @ 6SoP.:
51,378N.C I oquivaleol, ..../1	 Obeened _0~.1~4;;9~_ 0_""'_

6.82O-"ed pH	 Calculated ---,0"".""1,,,,50,,--_ obm-.......
 

WATER ANALYSIS PATTERN 

Scale
 
Sample above described MEQ per Unit
 

CI 50 

HCO. 5 HCO.Ca 

Mg	 SO. 5 SO. 

• co.Fe co. 5 

Na 

Mg 

(N. nlu. In .bowe Irqth. Includn N•• X. and lJ) 

NOTK:	 1Il,l:::::lIilUlrams per liter lIeqJl= lIillll'ram IqUIYaMD. per litw 
SodlulD chlo"d. equl"....nt=by Dllnlep " H.wtbDree call1:lI''tloft hom CCIIIIPG....t8 



Precision Service,. Inc. 

BOX 3659 Pho }(r7/Z'7-9,Z7
 
CASPER. li!OMD«J
 

WATER ANALYSIS REPORT 

OPERATO,.,--_'lb.o=ta,:""1~p":e:-:tr7'0",,1::;;:eum,,,,,,= _ DATE 3/21/85 LAB NO. 2549-6 
WELL No_----'C"'ed"""'ar"'-.-'H~i"'1""ls"'___'!!""1"_-_'=2=.2 _ LOCATION Sec. 22-131N-105W 
FIELD' ----:=- _ FORMATION Red River "CO 

INTERVAl 9321-9388COUNTY__----:Ba.ma~:===n-'----------
STATX"- -'-N'-'."'O'-'. _ SAMPLE FROM rsT t2 (SCIllp1e t6)
 

REMARKS'" CONCLUSIONS: orange bram cloody water, Light orange bram cloody filtrate. 

Nitrate, mg/1 negative
 
Chronate, mg/1 negative
 

Catton. mill meg/l .!!!!2!!!. mI" ..!!!!!Il! 
Sodium c.ca.lc) 17.694 769.69 Sull.to 1,370 28.50 
Potuaium Chlorid. - 28.910 815.26 
LIthium • Corbonato', '. ­ 0 
C&Idam - ] .443 72.01 Bicarbonate 366 6.00 
M.......am 98 8.06 Hydroldde . 

• lrva -- Hydrapn IIUIfIde 
..... , .... 

To..! C.tIano 849.76 Tot.! AnIono 849.76 

Total dlNOlved. .aUde. ftll/l 

N.CI equivalent, _" • 
ObowYed pH _.... 

49.881 
48,955 

6.79 

Speclftc ...to.... @ HOF.: 
O.....ed 

Calcula'ed 

0.159 
0.154 

0 ......_ 

ohm-_ 

WATER ANALYSIS PATTERN 

Scale 
Sample above described MEQ per Unit 

Na CI 50 Na 

C. HCO, 5 Ca HCO, 

• 
Mg 

Fe 

SO. 

co, 

5 

5 

Mg 

Fe co. 

(N K. UMI U)hM In .bow IT_ph. ''''uCI. N.. 
NOTE: ..../I:::: UlIITUII. per UI... 1I.cV'1= ...il.....1ft eqUlllfalMlIW .... U_ 

~dlum chlonda equh,alent=h Dunlap a: Hh'rthofae aaeuladcm ffOlll ~ta 



--
f
 

Precision Service, Inc. 

BOX 3659 Ph.}O?/237-9327 
CASPER, VIOMD«J 

WATER ANALYSIS REPORT 
2549-5Total Petroleum	 DATE 3/21/85 LAB NO.OPERATOR 

Sec. 22-131N-I0SWCedar Hills U-22 LOCATIONWELL NO 
Red River "C'FIELD	 FORMATION 
9321-9388Bcwnan	 INTERVAlCOUNTY 

OOT #2 (S""Ple IS)
STATE N.D. SAMPLE FROM 

REMARKS.t CONCLUSIONS: Light brCMl cloody water. Light bram c1g.Jdy filtrate-

Nitrate. I!KlIl - negative
 
Chrcmate, mg/l - negative
 

C.tIon. 
SodIum _ (s;a)c) 

PotaMium 
Lithium .. 
Calcium .. 
M oIlJ11l 

DI,Il 

17.538 

1.443 
49 

!!!!!l!! 
762.92 

72.01 
4.03 

~ 
Sulf••• 
Chlorid. • 

Carbona.. 

Bicarbonate 
Hydrodde •. 

81,/1 

1.400 
28.420 

o 
512 

.!!!!!l!! 
29.12 

801.44 

8.40 

• I . Hydro.... ouIIIde 

Total C.done 838.96 Tot.1 Anlono 838.96 

Total dJN01...edI eoUd., .1111	 49,362 8peciftc r_"". @ ea·p.:
48,265 ~0....]~5~9~_ 0 _N.CI oqwvol_t, me/l	 Oboenod 

_OlLo.J,1...5~6 _
O-...d pH ••••••• 7,39 Calculated 

WATER ANALYSIS PATTERN 

Scale 
Sample abDve described MEQ per Unit 

CI 50 Na 

Ca HCO' 5 Ca HCO. 

Mg so. 5 Mg 

• Fe co. 5 Fe co. 

(N....hI. In ."" ~n,h. I_duel.. N•• 1[, 1ft. lJ) 

.NOTE! ••/l==-lInUIll"_ Pt" Ut.....«iIt:= ..1tUp-a.... eqld:"eI,n'. perl' U*, 
BodltuD ehlorid.. equl".","=b,. Dunlap a H.-thonr.e uleu..tlan 'rOlD ~u 



Precision Service,. Inc. 

Box.'659 Pho 307/237-9327 BOX 1596 
CASPER, WYlJ400 J)ICUIlSOR. 

WATER ANALYSIS REPORT 

OPERATOR 'lbtal Petroleum DATE 3/21/85 LAB NO. 2549-4 
WBLL NO Cedar Hills tIl-22 LOCATION Sec. 22-131N-I0SW 
FIELD === _ FORMATION Red River "C"
 
COUNTy ..:Batanan INTERVAl 9321-9388
 
STATE N.D. SAMPLB FROMIl5T *2 (Sanp1e 14)
 

REMARKS a CONCLUSIONS' Light brarm clwdy water, Light brarm clwdy filtrate. 

Nitrate. rrqll negative
 
Chranate, ng/l negative
 

Co_. mIll megll ~ mill .!!!5!! 
Sodlum . l.ea)S> _ 17.524 762.30 Sulfite 1,370 28.50 

Potuoillm Chlorid. - 28,420 801.44 

Litblum . Carbonate 0 

CoIdum - 1,443 72.01 Bicarbonate 512 8.40 

e Mqaaium 

Iroa - ­

49 4.03 Hyclrodcle 

Hydro,.. lUIfldo 

Totoi Co_ 838.34 T_l Aniono . . . . 838.34 

Total dllOOIYod lOUd', mill 
NoCI oqWyal.... mill . 
Oboerv.d pH . . . . . . 

49,318 
48,236 

7.25 

. spocln. noI.tone. @ 6110 1'.: 

Oboenod 
Cokulatod 

0.162 
0.156 

0 ___ --­
WATER ANALYSIS PATTERN 

Scale 
Sample above described MEQ per Unit 

Ns Cl 50 Cl 

Ca HCO' 5 Ca HCO. 

Mg SO. 5 Mg so.. 

e Fe co. 5 co. 

(N...hi. In Iboft ....1IIlh. ".dud.. M.. K U) 
NOTE: 1I,/1=lIoo,runl per Uter MeqJl== 111111 eqlll...l ••t, JMI' lI_ 

Stodhna ehlorid. equf••lent-=by Du"'I" ... H.-Iu",.. all!uladoft 'ram c~u 



Precision Service, Inc. 

BOX 3659 Pho m/2"57-9"527
 
CASPER, lI!OM D«1
 

WATER ANALYSIS REPORT 
2549-3OPERATOR'--_-=Total~=_:Pe':7it:t:7'0"'I""eurn:;::.::'=-----DATE 3/21/85 LAB NO. 

WELL NO,_----'cedar==--'H:.::J."'·1""1s=-1I"'1"--...:2:::2----' _ LOCATION Sec. 22-131N-I0SW 
FIELD ----;==c::- _ FORMATION Red River "C" 
COUNTY' ~Bow:nan:::;::=;,:....--------_ INTERVAl 9321-9388 
STAT..E~_____=N'-'.:_=D=_:.'___ _ SAMPLE FROM OOT #2 (Scrrple 13) 

REMARKS'" CONCLUSIONS: Light brown clwdy water, Light brown clwdy filtrate. 

Nitrate, m:r/l negative 
Chranate, mg/l - troc:e 

Cation. 

SodIum 
P-..ium 
Lithium . 
Coldum -.M......am 
Iroa •• 

(.ca)c) _ 
mill 
18,673 

1,523 
98 

mog/l 

·812.26 

76.00 
8.06 

AnIOll8 

Sulfate 
Chlorid. . 
Corbonate 
Bicarbonate 
Hydrozlde 
Hydropn lulflde 

mill 
1,500 

30,380 
0 

512 

.!!!!l!! 
31.20 

856.72 

8.40 

Totel Cldon. 896.32 T_I AnIoaa . . - . 896.32 

52,686Total ell_Inc! ooUd., mill Speclftc ......"". @ eSOF.: 0__
 
NaCI eqwveleat, IDS/I 51,584 ObeerYed 0.149
 
O-.ed pH . . - . . 7.19 Celc:u1oted 0.150 .........-.
 

WATER ANALYSIS PATTERN 

Scale 
Sample above deac:rlbed MEQ per Unit 

No CI 50 Na 

Ca 

Mg 

RCa. 

so. 

5 

5 

Co 

Mg 

RCa. 

so• 

• Fe co. 5 Fe co. 

. (N...lUI! In .bow IT_phs Inclad.. Ha, K, ad U) 
NOTE: ."I=MnUlrunl per Uter 11811/1 = .illl,UDI ~\ll.....,," per lit. ­

RI'U'''nD chlo..;"" "qulvalent=bp DunllD a Hawth.,rDe uk\l'-dOll froG' ~..u. 



Precision Service, Inc. 

BOX 3659 Ph. }07/2~7-9~27 
CASPER, V!QIOO 

WATER ANALYSIS REPORT 
DATE 3/21/85 LAB "0--"2,,,,54,,,9~--=2_OPERATOR__--''Ibta~~l.JPe~tr~o~ll§:eun~=_---­

WELL ,,0__--'C"'e=i"'a"'r_H'-'-1"'·1~1s:::::..._!!i=1_-2:::2~ _ LOCATION__..;sec~'i~.='2~2=---=1""31::N-~1:.::0:::5W~---­

FIELD, -= _ FORMATION _----=Red~~R~1~·v~er~-n~c::..n-----_-_ 

INTERVA,I.oI~__' ~93~2;:1:..,-,;;9,::.3.::.8:;,8=........,.....r_<"r_--_COUNTy· -::Bcwnan~=~-~-----­
STAT..B~ -'-N,"'."'D". _ SAMPLE FROM---::rs=T_i!!.:2~...l(:.::s::::atJ?=1::e::......::•.::2.!..) _ 

REMARKS a CONCLUSIONS: Brown cloudy water, Light brom cloudy filtrate. 

Nitrate, mq/1 
Chranate, lTg/I 

60 
15 

e

Catlona 

SodIum 
_ l.Ca)c) 

Potuaium 
Uthlum -
CoIc1_ -
Ma 

-­

am 

II'OD -­

_ 
mIll 

47,051 

3,407 
122 

meg/l 

2046.70 

170.01 
10.03 

~ 
Sulfat. 
Chlorid. -
Carbonaw 
Bicarbonate 
Hydrodcle 
Hydrosen ItI1f1cIe 

mIll 

1,860 
77,420 

0 
293 

.!!!5!! 
38.69 

2183.24 

4.81 

Tollll Cation. 2226.74 T_I AnIoDa - - . . 2226,74 

Total dfuolved ooUd•• mllll 
NaCI oquival...t, mall 
O-..ed pH . ­ . . . . ' . 

130,153 
128,961 

7.92 

SpeciAc rwt.tance @ 6&Op.: 

Oboe"ed 
Calculated 

0.073 
0,074 oluD-met....--­

WATER ANALYSIS PATTERN 

Sample above dellc:ribed 
Scale 

MEQ per Unit 

200 CI 

Ca 

Na CI Na 

RCO. 20 Ca RCO. 

Mg SO. 20 Mg SO. 

e. Fe CO. 20 Fe CO. 

eN. _lue In _bow .,..".. (nclad.. N., Ie, ....I U) 
NOTB: ••/I=MiJli....uu per Uter 8.v1= MilUlJf'UIl ~111"-'enn per U_ 

ladlum chlorIde equl••I.nl=bp Dl,lnlllp " HlIWthol'lWl alclilatioft fr_ c~u 



---------------------

Precision Service, Inc•. 

BOX 3659 Ph. 3fY7/237-9327 
CASPER, V!OMOO 

WATER ANALYSIS REPORT 

OPBRATO"~--.,Total~~~Pe,;,-tro~~l~EUll~==- _ DATE 3/21/85 LAB NO 2549-1 " 
WBLL NO_~C~ed~a!!o.r,,"H,-!:i!o.i1~1s~#!t,,!1:::-~2:!:.2 _ LOCATION Sec. 22-131N-10SW I\¥-tJW 
FIBLD ----,_\I\I-'--'I..ll...l..c""a,.t _ FORMATION Red River ·Cn 

COUNTY__---,Bcwnan::":::"'= _ INTERVAL 9321-9288 
STATB&- N~·2D~.'____'_ _ SAMPLB FROM OOT #2 (Tg? 5anp1e) 

RBMARKS a CONCLUSIONS, fotJd, Oternica1 on tcp, Yellcw bre:wn c1a.lCJy filtrate. 

Jlrm1cI1ia Present 
Nitrate, ng/1 - 200
 
Otranate, ng/1 85
 

C.ttone mIll mogll .!!!!2!!! mIll .!!!!l!! 
Sodium 

Potuoium 

• C.ca)cJ _ 107.183 4662.46 Sull.", 
CbIorId. . . 

1,120 
174,440 

23.30 
4919.21 

Lithium • C...bonote 1,020 33.97 
CoIc:1am • 7,615 379.99 Blc:ubonete 0 

e ":ilpeaium 
I_ .­

o Hyc!rozlde 

Hydro.en oaIflde 

1,122 65.97 

TolII c.tIoao 5042.45 TMe1 AnIone - . . . 5042.45 

TolII eIl_l.ed lOUd.. m./1 
N.C I equivo1...1, MIll 
O-..ed pH - - •••• 

292,500 
291,824 

9.48 

S_IRc reeletene. @ eao•• : 

Obeened 
Celculeted 

0.048 
0.048 

._--­---. 
WATER ANALYSIS PATTERN 

Scale 
Sample above deec:n'bed MEQ per Unit 

Na CI 500 Na 

Ca HCO. 50 Ca 

Mg SO. 50 Mg 

e Fe co. 50 Fe 

HCO. 

SO. 

co. 

(H, wi'll In ablw......ph. I"clod. Ha, K, Iftd 1.1) 
NOTH: MlJfJ=MUUluml pet" titer .eqll=: MilUrrlm «(ul,..lenh per Utw 

9.,dlwn chloride equlv.lent=b~ Dunllp a Hawt:bo,., ulculatlon hom _til 
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