
ARCO Permian 
PO Box 1089 
Eunice NM 88231 
Telephone 505 394 1600 

Southeast New Mexico Asset Area 

L 
July 29,1998 

David Catinak V f ^ 
State of New Mexico " 
Oil Conservation Commission 
2040 S. Pacheco 
Santa Fe, NM 87505 

Dear Mr. Catinak: 

ARCO Permian submits application for Administrative Approval of Rule 303 © ofthe Commission Rules and Regulations to 
permit the downhole conuningling ofthe oil and gas produced from the Monument Tubb and the Northwest Skaggs Drinkard 
pools from the Dual completion ofthe J.H. Williams #2 located in S/2SE/4 ofSection 34, T19S, R34E, Lea County, NM. 

Gas sales from the Monument Tubb and Skaggs Drinkard pools will be metered together with a split based on a percentage of 
production by well testing methods. Based on 216 MCFPD avg produced from the Monument Tubb and 125 MCFPD avg 
produced from the NW Skaggs Drinkard a total of 63% will be allocated to the Monument Tubb gas production and a total of 
37% will be allocated to the NW Skaggs Drinkard gas production. The total combined daily casinghead gas production of 355 
MCF does not exceed the top allowable of2220 MCFPD. 

Oil sales from the Monument Tubb pool will be based on 29 BOPD avg production. Oil sales from the NW Skaggs Drinkard 
pool will be based on 91 BOPD avg production. A total of 24% will be allocated to the Monument Tubb oil production and a 
total of 76% will be allocated to the NW Skaggs Drinkard oil production. The total combined daily oil production of 128 BOPD 
does not exceed the top allowable of222 BOPD. 

Water analyses of both zones are very similar and no contamination is foreseeable. Analyses are attached for your review. 

Attached for your consideration is detailed gravity data, a wellbore schematic, well location and acreage dedication plats for both 
the Monument Tubb and NW Skaggs Drinkard pools. The chart below estimates produced values ofthe liquid hydrocarbons for 
each pool. 

We believe that the downhole commingled production will not be devalued by commingling the two zones. Due to the amount of 
liquids and a declining bottom hole pressure it will be more efficient and productive to pump both zones mamtaining no fluid 
level. This would increase production by an estimated 20%. Oil from both zones have high paraffin depositions and the current 
configuration does not allow treating these problems. Should you require additional information in order to approve this request, 
please do not hesitate to contact the undersigned at (505)394-1659. 

Northwest Skaggs Drinkard 
Monument Tubb 
Combined Price per bbl 

91 BO 
29 BO 

120 BO 

39.1 Gray 
36.3 
38.4 

$12.48 
$12.42 
$12.46 

Respectfully, 

Larry D. Henson 
Area Operations Supervisor 

LH\k< 

xc: Dave Newell -MIO 23 
Chris Williams - NMOCD Hobbs 

Enclosures 

A unit of Atlantic Richfield Company 



EXHIBIT **BW - CASE NO. 11353, ORDER NO. R-10470-A 

DISTRICT I 
P.O. Box 1980. Hobos. NM 8B240 

DISTRICT II 

811 South First St.. Artesia. NM BB210 

msTRicrm 
1000 fao Brazos Rd. A I M * . NM 87410 

State of New Mexico 
Energy, Minerals and Natural Resources Department 

OIL CONSERVATION DIVISION 
2040 S. Pacheco 

Santa Fe, New Mexico 87505-6429 

APPLICATION FOR DOWNHOLE COMMINGLING 

Form C-l 07-A 
New 3-12-96 

APPROVAL PROCESS: 
_ Administrative Hearing 

EXISTING WELLBORE 
YES NO 

ARCO Permian P.O. BOX 1089 Eunice, NM 88231 
uperaiot Aooress 

J . H . 
•_su«e 

W i l l i a m s 2 
WeUlxo. 

P - Sec.34-T19S-R37E 
Unit Ur. • sec - 1 wp - Hoe 

Lea 
County * 

OGRID NO. 000990 Property Code 020949 API NO. 30 -023 -34163 
Spacing Unit laase Types: (check » ormofj 

Federal , State W , <«nd/ori Fee 

The following tacts are submitted in 
support of downhole commingling: 

Upper 
Zone 

Intermediate 
Zu<>es 

Lower 
Zone 

1. Pool Name and 
Pool Code 

Monument Tubb NW Skaggs D r i n k a r d 

2. Top and Bottom of 
Pay Section (Perforations) 6 4 1 8 - 6 6 1 7 ' 6 8 1 2 - 6 9 0 4 ' 

3. Type of production 
(Oil or Gas) 

O i l O i l 

4. Method of Production 
(Flowing or Artificial Lift) F l o w i n g A r t i f i c i a l L i f t 

5. Bottomhole Pressure 

Oil Zones • Artificial Lift: 
Estimated Current 

Gas & Oil - Flowing: 
Measured Current 

All Gas Zones: 
Estimated Or Measured Original 

(Current) 

1500 

a. a. 

1600 
5. Bottomhole Pressure 

Oil Zones • Artificial Lift: 
Estimated Current 

Gas & Oil - Flowing: 
Measured Current 

All Gas Zones: 
Estimated Or Measured Original 

k (Original) b. b. 

6. Oil Gravity (°APll or 
Gas BTU Content 

3 6 . 3 3 9 . 1 

7. Producing or Shut-In? 
P r o d u c i n g P r o d u c i n g 

Production Marginal? lyes or no) 

* If Shut-In, give date and oil/gas/ 
water rates of last production 

Note: For new zones with no production 
history, applicant shall be requires to attach 
production estimates and supporting data 

* If Producing, give date andoil/gas/ 
water rates of recent test 
(within 60 days) 

Yes Yes Production Marginal? lyes or no) 

* If Shut-In, give date and oil/gas/ 
water rates of last production 

Note: For new zones with no production 
history, applicant shall be requires to attach 
production estimates and supporting data 

* If Producing, give date andoil/gas/ 
water rates of recent test 
(within 60 days) 

Date: 

Hates: 

Date: 

Rates: 

Date: 

Rates: 

Production Marginal? lyes or no) 

* If Shut-In, give date and oil/gas/ 
water rates of last production 

Note: For new zones with no production 
history, applicant shall be requires to attach 
production estimates and supporting data 

* If Producing, give date andoil/gas/ 
water rates of recent test 
(within 60 days) 

Date: 0 6 / 0 9 / 9 8 
Rates: 3 2 B 0 , 2BW, 239MCF 

Date: 

Rates: 

D a l e ; 0 6 / 0 9 / 9 8 
Rates: 96BO, 10BW, 116M( 

8. Fixed Percentage Allocation 
Formula -% for each zone 

Oil: r\ i Gas: r o 

24 % 63 % 
Oil: Gas: 

% % 
Oil: 76 Gas: 3 7 

9. If allocation formula is based upon something other than current or past production, or is based upon some other method, 
submit attachments with supporting data and/or explaining method and providing rate projections or other required data. 

10. Are all working, overriding, and royalty interests identical in all commingled zones? X Yes No 
If not, have all working, overriding, and royalty interests been notified by certified mail? Yes No 
Have all offset operators been given written notice of the proposed downhole commingling? Yes No 

11. Will cross-flow occur? Yes X No If yes, are fluids compatible, will the formations not be damaged, will any cross-
flowed production be recovered, aria will the allocation formula be reliable. Yes No (If No, attach explanation) 

12. Are all produced fluids from all commingled zones compatible with each other? 

13. Will the value of production be decreased by commingling? Yes X No 

X Yes No 

(If Yes, attach explanation) 

14. If this well is on, or communitized wi th, state or federal lands, either the Commissioner of Public Lands or the 
United States Bureau of Land Management has been notified in writing of this application. Yes X No 

15. NMOCD Reference Cases for Rule 303(C) Exceptions: ORDER NO(S). 

16. ATTACHMENTS: 
* C-102 for each zone to be commingled showing its spacing unit and acreage dedication 
* Production curve for each zone for at least one year. (If not available, attach explaination 
* For zones with no production history, estimated production rates and supporting data 
* Data to support allocation method or formula. 
* Notification list of all offset operators. 
* Notification list of working, overriding, and royalty interests for uncommon interest cases 

Any additional statements, data, or documents required to support commingling. 

I hereby certify^that^he information above is true and complete to the best of my knowledge and belief. 

SIGNATURE 

TITLE Admin. Ass t . 
DATE 07/10/98 

TYPE OR PRINT NAME K e l l i e D. M u r r i s h TELEPHONE NO. ( 505 ) 394-1649 



District I 

PO Box 1980, Hobbs, NM 88241-1980 

District II 

811 S. 1st Street, Artesia, NM 88210-2834 

District III 

1000 Rio Brazos Rd., Aztec, NM 87410 

District IV 

2040 South Pacheco, Santa Fe, NM 87505 

State of New Mexico 
Energy, Minerals & Natural Resources Department 

OIL CONSERVATION DIVISION 
2040 South Pacheco 
Santa Fe, N M 87505 

Form C-102 
Revised October 18,1994 

Instructions on back 
Submit to Appropriate District Office 

State Lease - 4 Copies 
Fee Lease - 3 Copies 

• AMENDED REPORT 

WELL LOCATION AND ACREAGE DEDICATION PLAT 
1 API Number 

30-oas- ^L\\L,^> 

2 Pool Code 

047090 

3 Pool Name 

MONUMENT TUBB 
4 Property Code 

020949 

5 Property Name 

J.H. WILLIAMS 

6 Well Number 

X 
•> OGRID No. 

000990 

* Operator Name 

ARCO Permian 

9 Elevation 

3569' GR 
Surface Location 

UL or lot no. 

P 
Section 

34 
Township 

19S 
Range 

37E 
Lot. Idn Feet from the 

470 
North/South Line 

s 
Feet from the 

990 
East/West line 

E 
County 

LEA 
1 1 Bottom Hole Location If Different From Surface 

UL or lot no. Section Township Range Lot. Idn Feet from the North/South Line Feet from the East/West line County 

1 2 Dedicated Acres 

80 

1 3 Joint or Infill "Consolidation Code 1 S Order No. 

SURFACE COMMINGLE ORDER PC-959 

NO ALLOWABLE WILL BE ASSIGNED TO THIS COMPLETION UNTIL ALL INTERESTS HAVE BEEN CONSOLIDATED 
OR A NON-STANDARD UNIT HAS BEEN APPROVED BY THE DIVISION 

1 7 OPERATOR CERTIFICATION 
/ hereby certify that the information contained herein is 
true and complete to the best of my knowledge and belief. 

Signature 

KELLIE D. MURRISH 
Printed Name 

ADMINISTRATIVE ASSISTANT 
Title 

07/02/98 
Date 

4Z Wo 

_ iw 

1 8 SURVEYOR CERTIFICATION 
/ hereby certify that the well location shown on Otis plat 
was plotted from field notes of actual surveys made by 
me or under my supervision, and that Ae same is true 
and correct to the best cf my belief. 

Date of Survey 

Signature and Seal of Professional Surveyer: 

Certificate Number 



District I 

PO Box 1980, Hobbs, NM 88241-1980 

District I I 

811S. 1st Street, Artesia, NM 88210-2834 

District III 

1000 Rio Brazos Rd., Aztec, NM 87410 

District IV 

2040 South Pacheco, Santa Fe, NM 87505 

State of New Mexico 
Energy, Minerals & Natural Resources Department 

OIL CONSERVATION DIVISION 
2040 South Pacheco 
Santa Fe, N M 87505 

Form C-102 
Revised October 18,1994 

Instructions on back 
Submit to Appropriate District Office 

State Lease - 4 Copies 
Fee Lease - 3 Copies 

• AMENDED REPORT 

WELL LOCATION AND ACREAGE DEDICATION PLAT 
1 API Number 

30-09,5-5>4\(p5 

2 Pool Code 

96768 

3 Pool Name 

NORTHWEST SKAGGS DRIN KARD 
4 Property Code 

020949 

5 Property Name 

J.H. WILLIAMS 

6 Well Number 

X 
' OGRID No. 

000990 

8 Operator Name 

ARCO Permian 

9 Elevation 

3569' GR 
Surface Location 

UL or lot no. Section Township Range Lot. Idn Feet from the North/South Line Feet from the East/West line County 

P 34 19S 37E 470 S 990 E LEA 

Bottom Hole Location If Different From Surface 

UL or lot no. Section Township Range Lot. Idn Feet from the North/South Line Feet from the East/West line County 

1 2 Dedicated Acres 

40 

1 3 Joint or Infill "Consolidation Code 1 5 Order No. 

SURFACE COMMINGLE ORDER PC-959 

NO ALLOWABLE WILL BE ASSIGNED TO THIS COMPLETION UNTIL ALL INTERESTS HAVE BEEN CONSOLIDATED 
OR A NON-STANDARD UNIT HAS BEEN APPROVED BY THE DIVISION 

1 7 OPERATOR CERTIFICATION 
/ hereby certify that Ae information contained herein is 
true and complete to Ae best of my knowledge and belief. 

Signature 

KELLIE D. MURRISH 
Printed Name 

ADMINISTRATIVE ASSISTANT 
Title 

07/02/98 
Date 

1 8 SURVEYOR CERTIFICATION 
/ hereby certify well location shown on this plat 
was plotted from field notes of actual surveys made by 
me or under my supervision, and Aot Ae same is true 
and correct to Ae best cf my belief. 

Date of Survey 

Signature and Seal of Professional Surveyor: 

*2 

Certificate Number 



January 15, 1998 

State of New Mexico 
Oil Conservation Cornrnission 
2040 East Pacheco 
Santa Fe, New Mexico 87505 

Attention: Mr. Ben Stone 

Re. J. H. William; #1 Well (660' FSL, 1980' FEL) 
J. H. Williams #2 Well (470' FSL, 990' FEL) 
Township 19 South, Range 24 East 
Section 34: S/2 SE/4 31 
Lea County, New Mexico 

Dear Sirs. 

ARCO Permian submitted an application to permit surface cominingling of the oil 
produced from the referenced wells. (Copy of letter dated 12/9/97 enclosed). Our 
Division Order Title Opinion shows ccmmon ownership (royalty and working interest) 
below the base of the San Andres formation. 

Very truly yours, 

Lee M. Scarborough 

Land Director, SE New Mexico 

LMS/sb 

xc: Chris Williams 
State of New Mexico 
Oil Conservation Commission 
P. O. Box 1980 
Hobbs, New Mexico 88240 

ARCO Permian 
P. O. Box 1089 
Eunice, New Mexico 88231 

0 



ARCO Permian 
PO Box 1089 
Eunice NM 88231 
Telephone 505 394 1600 

Southeast New Mexico Asset Area 

July 14,1998 

Amerada Hess Corp. Chevron USA Inc. Nelson Limited Partnership 
P.O. Box 2040 P.O. Box 1150 P.O. Box 2432 
Tulsa, OK 74102-2040 Midland, TX 79702-1150 Hobbs, NM 88241-2432 

Powder Horn Investments, Inc. Barton Veteto Mark Veteto 
P.O. Box 5208 607 Abo P.O. Box 2070 
Hobbs, NM 88241-5208 Hobbs, NM 88240 Hobbs, NM 88241 

Charlie R & Jalee Smith Living Trust Saracen Investments MSC Investments, Inc. 
P.O. Box 159 P.O. Box 2070 P.O. Box 6011 
Hobbs, NM 88241-0159 Hobbs, NM 88241-2070 Hobbs, NM 88241-6011 

Lewis B. Burleson Trust The Craig Family Trust E.R. Taylor 
P.O. Box 2479 c/o Weldon Craig, Trustee P.O. Box 1461 
Midland, TX 79702-2479 P.O. Box 5526 Hobbs, NM 88240 

Hobbs, NM 88241-5526 

Two-State Tank Rental Co. Mike & Georgia McDermett Southwest Supply Ltd. 
P.O. Box 2305 P.O. Box 2040 P.O. Box 2248 
Hobbs, NM 88240-2305 Hobbs, NM 88240-2040 Hobbs, NM 88241-2248 

Michael L. Pierce NM Tex Oil & Gas Inc. Watson Truck & Supply, Inc. 
7707 Plain Field Drive P.O. Box 2070 P.O. Box 10 
Hobbs, NM 88240 Hobbs, NM 88241-2070 Hobbs, NM 88241-0010 

Barry A. Peters CA. Slater 
P.O. Box 5208 P.O. Box 2305 
Hobbs, NM 88241-5209 Hobbs, NM 88240-2305 

RE: Application for ARCO Permian 
For Exception to State Rule 303 © on 
J.H. Williams U2 
Lea County, New Mexico 

Gentlemen: 

ARCO Permian has applied with the New Mexico Oil Conservation Commission requesting an Exception to State Rule 303 © to 
downhole commingle the J.H. Williams #2 lease located in Lea County, NM The attachments are for your records. 

If you have any questions in regards to this notice please contact me at (505)394-1649. 

Yours truly, 

Kellie D. Murrish 
Administrative Assistant 

Attachments 

Xc: File 

A unit of Atlantic Richfield Company 



WELLBORE SCHEMATIC 

.0 

• • 
9-5/8" 36# Surface Casing 

Cmt to /Surf, w/ 660 sx * 
Shoe @ 1241' 

7" 23# Casing 
Cmt to /Surf, w/ 650 sx 

Shoe @ 4030' 

1^5 

4-1/2" 15.5# Production Casing 
Cement 665 sx, Shoe @ 7000' 

J. H. Williams No. 2 
470' FSL i& 990' FEL 
Sec. 34, T-19S, R-37E, Lea County, NM 
API: 30-025-34163 
Spudded: 10/26/97 
Completed: 12/30/97 

KB: 3579' GL: 3569' 

Tubb Perforations 
6418'-21', 6479'-82', 6508'-31', 
6595'-99', 6607-10', 6614'-17' (2 spf) 

2-3/8" tbg w/Pkr @ 6652' 

Drinkard Perforations 
6812'-22, 6825'-29*, 6845'-62', 
6868'-82', 6895'-6904' (2 spf) 

TD @ 7000' PBTD @ 6980' 

DLJC 02-03-98 
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J U L — 2 — "3 8 T H U 1 3 : 2 1 L a b o r a t o r y S e- t- <v> i o <e s. P . 0 2 

AROO Permian 
Attention: Mr. Rolland Taylor 
P. 0. Box 10G9 
Eunice, New Mexico 88231 

Jul 2, 1998 

Laboratory Services, Inc. 
1331 TasKer Drive 

Hobbs, New Mexico 88240 
Telephone: (505) 397-3713 

SULFUR IN CRUDE OIL 

API 
Sulfur Gravity @ 60' F 

J, H, Williams m 0.4395 wt. % 37.8 

.J. R Williams #2 

Tubb 0.3073 wt. % 36.3 

J. H. Williams #2 
Drinkard 0.3475 wt. % 39.1 

Specific 
Gravity @ 60* F 

0.8358 

0.8433 

0.8294 

Thank You, 
Rolland Perry 



Water Analysis Report by Baker Petrolite 

ARCO PERMIAN 
J. H. WILLIAMS 
WELL 82 
SOUTH SEPARATOR - UPPER ZONE 

Account Manager 
RON MATTHEWS 

Summary Analysis of Sample 106548 £ 
Sampling Date 7/10798 Anions man Cations meav7 

Analysis Date 7/16/98 Chloride 168745 4760 Sodium 104922 4564 
Analyst SHEILA DEARMAN Bicarbonate 24.0 0.39 Magnesium 2321 191 

Carbonate 0.00 0.00 Calcium 1041 81.9 
TDS (mg/l or g/m") 282877 Sulfate 4322 90.0 Strontium 20.0 0.48 
Density (g/cm 1 ortonne/m*) 1.190 Phosphate N/A N/A Barium 0J0 000 
Anton/Cation Ratio 1.00 Borate N/A N/A Iron 471 164 

Silicate N/A N/A Potassium 1011 259 
Carbon Dioxide 220 PPM Aluminum N/A N/A 
Oxygen Hydrogen Sulfide 20 PPM Chromium N/A N/A 

Copper N/A N/A 
pH at time of sampling 5.40 Lead N/A N/A 
pH at time of analysis Manganese N/A N/A 
pH used in Calculations 540 Nickel N/A N/A 

Cond itions Values Calculated at the Qiven Conditions - Amounts of Scale in Ib/IOOObbl 

Temp. Gauge 
Press. 

Calcite 
CaCO, 

Qypsum 

CaSCy2W,0 
Anhydrite 

CaS04 

CcfesfttB 
SrSO, 

Barite 
BaS04 

COa 

Press. 
•F Index Amount Index Amount Index Amount index Amount Index Amount psi 
80 o. -2.17 -0.36 -0.29 -0.58 0 54 0.07 0.73 

100 0. -2.10 -0.46 -0.33 -0.62 0.32 0.05 0.85 
120 0. -2.03 -0-55 -0.34 -0.64 0.13 0.03 0.97 
140 0. -1.95 -0.64 •0.33 -0.66 -0.04 1.06 

Note 1: VttKsr assessing Ifte severity of the seals problem, bo* Uie saturation indax (St) and amount cf «ca» must be considered 
r«ote Z: Precipitation of each scale ia considered separately. Total scats w£! bs lass than lr» sum cflrteamcwnsc* tha fre scales 
Note 3 The reported COj pressure is actuary itie calculated COj fugadty. It is usi®8y needy the same aa the CO, partial pressure. 

PROOUCT WARRANTY. DISCLAIMS!) ANO IMITATION Of I lAfflUTY ARE FOUND ON THE BACK OF THIS SHOT 
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Scale Predictions from Baker Petrolite 
Anary»l» of Umptt 106SM T8T far ARCO PCftMIAN , JuiM«M 

Calcto-CaCO, J Barfe-BaSO, 

SO 100 

Temperature *i Degrees Fanrennea 

0 

a 

C 

a 

0 

ISO 

f 
1 3 

80 100 

Temperature m Degree* FehrenheS 

Anhydrite - CaSC« 

50 100 

TcniH*>J4ut 9 in Degree* rohrenriee 

Carbon Dioxide Partial Pressure 

1.JO 

040 

V J U I 

OJO 

0.M 

SO 100 

T«nftMMiii» ki rMgnww PotmnhMt 

150 

CelMtite-SrS04 

30 40 60 BO 100 120 

Temperam in Oegeg Fi*u<t>*eH 

149 
- o 0 0 -

SO 100 

TempeiB&re h Degree* Fahrenheit 
150 

PRODUCT WW-ANTY. DISCLAIMS! AK0 UMTOTWN Of UAttlTYARE RWWQN TIC BACK OF THIS SHEET 



AB>arttj#taancariy 

Water Analysis Report by Baker Petrolite 

ARCO PERMIAN 
J. H. WILLIAMS Account Manager 
wet i t n RON MATTHEWS 

NORTH SEPARATOR - LOWER 20NE 

Summary Analysis of Sample 106549 gj fe 7$'F 

Sampling Date 7/10/98 Anions mgfl meq/I Cations mg/l fneq/f 

Analysis oate 7/10/98 Chlor ide 144888 4078 Sodium 61940 2094 

Analyst SHEILA DEARMAN Bicarbonate 256 4,20 Magnesium 8*68 738 

OmiKiiutLe 0.00 0.00 Calcium 12504 628 

TDS (mg/l o r g/m*) 230729 Sulfate 967 20.1 Strontium 30.0 0.68 

Density (g/cm* or tonne/m*) 1.161 PlmspliaU: N/A N/A Bar ium 0.70 0.01 

Anton/Cat ion Ratio 1.00 Borate N/A WA Iron 581 2 1 2 

Siliuate N/A N/A Potassium 000 20.5 

Carbon Dioxide 1050 PPM Aluminum N/A N/A 

Oxygen Hydrogen Sulfide 40 PPM Chromium N/A N/A Oxygen 
Copper N/A N/A 

pl 1 at time of sampling 5.60 Lead N/A N/A 

pH at time of analysis Manganese N/A N/A 

p t l used In Calculations 5.60 Nickel N/A N/A 

Cond Wans Values Calculated at the Qiven Conditions • Amounts of Scale in IbfiQOQbbl 

Tomp. 
Gawge 
Press. 

Calcite 
CaCO, 

Qypsum 

CaS04-2H30 
Anhydrite 

CaS04 

Celesm 
SrSQ4 

Barm? 

BaS04 

COj 

Hess. 
•F osi Index Amount Index Amount Index Amount Index Amount Index Amount Kl 80 0. -0.18 -0.06 -Q.C2 -1.04 0,42 022 3.V8 
100 0. -COS -0.12 -0.02 -1.06 0-23 0.15 4.57 

120 0. 0.01 0.51 -0.17 0.G1 5.55 -1.07 0.06 0.05 5.34 

140 0. 0.11 8.10 -022 0.05 45.4 -1.07 -0.08 6.05 

Ne>L« 1: VVtefl sssessirg to gevertty of tte 
Mott 2 Predptadon of eacri soste is ooraidsrad separately. Tots) seal* wa be lee* San toe sum olte amounts o* ito itoacBtas. 
Mole 3: The reported CO; pressure is actually fr* eafcutete*! COj fugacey. li is usua0y marly rM same as tne COjpertfelpreasura. 

PWH1UCT WARRANTY. DtSCLWMB AMO l.MTfiTIOM OF UABUTY Af£ F0UKQ ON THE BACK 0* THS 9<EFT 



Scale Predictions from Baker Petrolite 
A»»ly*la o» Simple 1MS4B £ 75"F tof ARCO PBttMiAM . JuWMt 

Calcite • CaCO) 

SO 100 

Temperetuns in Degrees Pahfenhell 

Barrte - BaS04 

SO 100 

Temperature to Degrees PBhranhae 

Gypsum - CaS0 4 2WjO Anhydr i te-CaS0 4 

so 100 

Temperature In Degrooa ^arvcnrioi! 

Carbon Dioxide Partial Pressure 

7.00 

6-00 

%M 

AMI 

*M 

UO 

1jBfl 

0.90 

iD 40 60 BO IOC 1» 

Temperature *i Degrees Fertrerticit 

HO 

SO 100 

Temperature n Decreea Pavanhen 

Oalesfite.SrSO* 

50 100 
Temperature a Degrees Puluerewft 



A btir Hjgrai ttmttm 

Analysis: 21576 

Water Analysis Report from Baker Petroilte 

Summary of Mixing Waters 
Sample Number 016548 

ARCO PERMIAN 
106549 
ARCO PHRMIAN 

H. WILLIAMS 
WELLfZ 

NORTH SEPARATOR • 

Company 

Lease 

Sample Location 

H. WILLIAMS 
WELI #2 

SOl/TH SEPARATOR- UPPER ZONE LOWER ZONE 

Anions (mg/L) 
Chloride 
Bicarbonate 
Carbonate 
Sulfate 
Phosphate 
Borate 
Silicate 
Cations (mg/L) 
Sodium 
jftagnesiuHV 
CaJcfam 
Strontium 
Barium 
Iron 
Potassium 
Aluminum 
Chromium 
Copper 
Lead 
Manganese 
Ninkft l 

168,745 
24:0 
dido 
4.322 
0.00 
0.00 
0.00 

104.922 
2,321 
1.S41 
:2fc0 
020 
471 

1.011 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

1441588 
256 
0.00 
967 
0.00 
0.00 
0.00 

61,945 
8;968 

1*584 
3fc0 

. oib 
800 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

Anton/Cat ion Rat io 
TDS (mg/L) 
Dens i ty (g/em) 

Sampl ing Date 
Account Manager 
Analyst 
Analysis Date 

pH at time of sampling 
p! I at time of anaiyala 
pH used in Calculations 

1.00 
282,877 

1.10 

7/10/08 
RON MATTHEWS 
6HE1LA DEAR MAN 

7/16/98 

5 4 0 

8.40 

100 

230,729 
1.18 

7/10/88 
RON MATTHEWS 
SHEILA DEARMAN 

7/16/98 

5.60 

5.60 

PRODUCT WArSANTY DISCLAIMS* AND UttfTATON Of UAHUTY Afff FOUND ON T"£ BACK 0* TW$ $W 



Analysis: 21676 

Water Analysis Report from Baker Petrolite 
Mixes at SOT and 0 psi 

Predictions of Carbon Dioxide Pressure, Saturation Index and Amount of Scale in lb/1000bbl 
Mix Waters CO) cataita Cypsum 

CaS0 4 2HjO 
Anhydrite 

CaS0 4 

Gelesttte 
srso« 

Bartte 
BaS0 4 

106648 106649 psi Index Amount Index Amount Index Aroourri Index Amount Index Amount 
100% 0% 0.73 -2.17 -0.36 •0.29 -0.58 0.54 o,oT 
90% 10% 1.11 -1.51 -0.09 -002 -0.59 0.60 0.09 
80% 20% 1.47 -1.15 0.04 132 0.11 245 -0.61 0.64 0.12 
70% 30% 1.81 -0S1 0.12 340 0.18 388 -0.63 0.66 0.14 
60% 40% 214 -0.74 0.16 424 0.21 434 •0.66 0.67 0.16 
50% 50% 2.44 •om 0.17 428 0.23 420 -0.69 0.67 0.18 
40% 60% 2.74 -0.49 0.17 361 022 370 -0.73 0.66 0.20 
30% 70% 3.02 -0.39 0.15 300 020 294 -0.78 0.63 0.21 
20% 80% 3.26 -0.31 0.11 195 0-15 202 -0.84 0.59 0.22 
10% 90% 3.54 -0.24 0.05 73 0.09 98 -0.93 0.52 023 
0% 100% 3.78 -0.18 -fl.05 -0.02 •1.04 0.42 022 

Note 1: Vtften assessing the severity ef the scale probtem, boffi the saturation index 
Note 2:3redpiaUon o? each scale ts considered separately. Total scale wBI be less 
Note 3: CO, Pressure Is absolute pressure. Total Pressure s gauge prsssure. 

(Si) and amount of scale must be considered, 
than the sum of *»e amouris c< the five scales. 

PRODUCT VWWANTr. DtSOAfNCT AND UMfTAIlON 0T llAOUTY APC rOUJffi ON THE SACK OF TW6 OffiET 



KWathiTmoiTtit* 

Analysis: 21576 

Mixture Predictions from Baker-Petrolite 
106548 with 106S49 M 80° F and 0 pal 

CalwiUr • CaCO) BdiiW - tUSOt 

.050 

! I 
-1.00 

-1.59 

-ISO 

f ' 0 0 

|J40 

oeo 
0.70 
060 

050 I 
0 40 S 
a,M t j 

nm * 
D - D • • • • o.oo 

0% 20% 40% 60% 80% 100% 

10654a 

Gypsum • CeSOjUHjO 

450 

20% 40% 60% 80% 100% 

10C540 

AnhytWte - CaSO« 

C% 20% 40% 60% 

106648 

0% Wf* 4U% 00% 0U% WU% 

106546 

r1Kffll>CTWA»WNTY.0ISCLAf»©i ANC JMHAJlQN Of UAHUTY ARE FOUND QN THE BACK Of 7HS 9€CT 


