
ARC© Permian 

h&c s/s/j7? 

600 North Marienfeld 
Midland, TX 79701-4373 
RO. Box 1610 
Midland, TX 79702-1610 
Telephone 915-688-5570 
Facsimile 915-688-5956 d 3' 
Email ecasbee@mail.arco.com 

Elizabeth A. Casbeer 
Regulatory/Compliance Analyst 

Arpil 9, 1999 

New Mexico Oil Conservation Division 
ATTN: David Catanach 
2040 S. Pacheco Street 
Santa Fe, NM 87505 

RE: Application of ARCO Permian 
for Downhole Conî rriinlging on 
Washington State "33" Well Nos. .13 & 14 
Artesia (QGSA) and Artesia (Glor-Yeso) Fields 
Eddy Co., NM 

Mr. Catanach: 

ARCO Permian respectfully requests administrative approval for downhole commingling on 
the Washington State "33" Well Nos. 13 and 14. Attached are the supporting documents 
for this application. 

If you have any questions, please contact me at 915/688-5570. Please send the approved 
permit to: 

Elizabefn A. Casbeer 
Regulatory Compliance Analyst 

Attachments 

xc: Larry Henson - EUN 
Donald Knipe - 61323/MIO 
Central Files - 041/MIO 
R/C Files 

ARCO Permian 
ATTN: E. A. CASBEER, Room 959-54 
P. O. Box 1610 
Midland, TX 79702 

Yours very truly. 



ARCO Permian 
Downhole Commingling 

Washington State "33" Lease 
Section 33, T-17S, R-28E 
Eddy County, New Mexico 

Well No. 13 Well No. 14 
API: 30-015-22524 API: 30-015-30194 
1610' FNL & 250' FEL (N) 2282' FNL & 970' FEL (H) 

Surface Owners for Unit N & H: 

Bogle, Ltd. 
P. O. Box 460 
Dexter, NM 88230-0460 

Offset Operators'. 

Marbob Energy Corporation 
P.O. Box 227 
Artesia, NM 88211-0227 

Lauretta Phillipa 
715 N. Maple Drive 
Beverly Hills, CA 90210 



STATE OF TEXAS 

COUNTY OF MIDLAND 

BEFORE ME, the undersigned authority on this day personally appeared Elizabeth 
A. Casbeer, an Regulatory Compliance Analyst with ARCO Permian, who being by me duly 
sworn, deposes and states that the persons listed on the foregoing attached list have been 
sent a copy on April 9, 1999, of the New Mexico Oil Conservation Division Form C-107 
entitled, "Application For Downhole Commingling" for the Washington State "33" Well Nos. 
13 and 14, located in Section 33, T17S, R28E, Eddy County New Mexico. 

ARCO Permian 

Elizabeth A^Casbeer 

SUBSCRIBED AND SWORN TO before me on April 9, 1999, to certify which 
witness my hand and seal of office. 

LYDIA P. McBRAYER 
NOTARY PUBLIC 
STATE OF TEXAS 
My Comm. Exp. 06-22-99 
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DISTRICT I 

P.O. Box 1980, Hobbs. NM 88241-1980 

DISTRICT II 

811 South First St., Artesia. NM 88210-2835 

DISTRICT III 

1000 Rio Brazos Rd, Aztec, NM 87410-1693 

State of New Mexico .• s- . n a o 
Energy, Minerals and Natural Resources^f^gar immtjyOQ l 

OIL CONSERVATION DIVISION 
2040 S. Pacheco - ••- rp" o i , - ; , ^ ., 

Santa Fe, New Mexico &7505-6429'-^iioUr* t. ; ,- - ?f\J 

APPLICATION FOR DOWNHOLE COMMINGLING 

Form C-107-A 
New 3-12-96 

A P P R O V A L PROCESS: 

Administrative Hearing 

E X I S T I N G WELLBORE 

X YES NO 

ARCO Permian P.O. Box 1610 Midland, TX 79702 
Operator 

Washington State "33" No.13 H-33-175-28E Edddy 

OGRID NO. 0 0 0 " ° PropertvCode2 2 9 5 4 

Unit Ltr. - Sec - T w p - Rge 

API N O . 3 0 - 0 1 5 - 2 2 5 2 4 

Coun ty 

Spacing Unit Lease Types: (check \ ot morel 

Federal , State X , (and/on Fee 

The f o l l o w i n g f ac t s are s u b m i t t e d in 
s u p p o r t of d o w n h o l e c o m m i n g l i n g : 

Upper 
Z o n e 

In te rmed ia te 
Zone 

L o w e r 
Zone 

1 . Pool N a m e and 
Pool Code 

A r t e s i a 
(Queen, G r o g , , S . A . ) 

A r t e s i a 
( G l o r i e t a , Yeso) 

2 . T o p and B o t t o m of 
Pay Sec t i on (Per fora t ions) 2 3 2 6 1 - 1 9 1 0 1 3 7 0 0 ' - 4 0 2 0 1 1 

3. T y p e of p r o d u c t i o n 
(Oil or Gas) O i l O i l 

4 . M e t h o d of P roduc t i on 
( F l o w i n g or A r t i f i c i a l L i f t ) 

A r t i f i ca l 
L i f t 

A r t i f i ca l 
L i f t 

5. B o t t o m h o l e Pressure 

Oil Zones - A r t i f i c i a l L i f t : 
Es t ima ted Cu r ren t 

Gas & Oil - F l o w i n g : 
Measu red Cur ren t 

Al l Gas Zones : 
Es t imated Or Measu red Or ig ina l 

a (Current) 

70 
a. a. 

75 
5. B o t t o m h o l e Pressure 

Oil Zones - A r t i f i c i a l L i f t : 
Es t ima ted Cu r ren t 

Gas & Oil - F l o w i n g : 
Measu red Cur ren t 

Al l Gas Zones : 
Es t imated Or Measu red Or ig ina l 

k (Original) 
b. b. 

6 . Oi l G rav i t y ( ° A P I ) or 
Gas BTU C o n t e n t 40 -42° API 42° API 

7. P roduc ing or Shut - In? 
Produc i nq A w a i t i n g P e r f s 

Produc t i on Marg ina l? (yes or no) 

* If Shu t - I n , g ive da te and o i l / gas / 
w a t e r rates of last p r o d u c t i o n 

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

* If P r o d u c i n g , g ive da te ando i l / gas / 
w a t e r rates ot recen t tes t 
( w i t h i n 6 0 days) 

yes 
Expected i n 
3-6 months Produc t i on Marg ina l? (yes or no) 

* If Shu t - I n , g ive da te and o i l / gas / 
w a t e r rates of last p r o d u c t i o n 

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

* If P r o d u c i n g , g ive da te ando i l / gas / 
w a t e r rates ot recen t tes t 
( w i t h i n 6 0 days) 

Date: 

Rates: N / A 

Date: 

Rates: 

Date: 

Rates: N / A 

Produc t i on Marg ina l? (yes or no) 

* If Shu t - I n , g ive da te and o i l / gas / 
w a t e r rates of last p r o d u c t i o n 

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

* If P r o d u c i n g , g ive da te ando i l / gas / 
w a t e r rates ot recen t tes t 
( w i t h i n 6 0 days) 

Date: 2 / 2 3 / 9 9 
R a l e s : 13 BOPD 

Date: 

Rates: 

Date: 

Rates: N / A 

8 . F ixed Percentage A l l o c a t i o n 
Formula - % for each zone 

Oil: Gas: 

27 % 2 7 % 
Oil: Gas: 

% % 
Oil: „ Gas: -, -

7 3 % 7 3 % 

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? 
If not, have all working, overriding, and royalty interests been notified by certified mail? 
Have all offset operators been given written notice of the proposed downhole commingling? 

X Yes No 
Yes — N o 

~X~Yes — N o 

11. Will cross-flow occur? Yes XX_ No If yes, are fluids compatible, will the formations not be damaged, will any cross-
flowed production be recovered, and 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 with, 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. X Yes No 

15. NMOCD Reference Cases for Rule 303(D) 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 explanation.) 
* 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 tha>VJhe information above is/true ajsd complete to the best of my knowledge and belief. 

SIGNATURE / < ^ M ^ o ^ i L . / /_ L ^ t ^ / Z M ^ TITLE Reg/Comp A n a l y s t DATE 4 - 9 - 9 9 

TYPE OR PRINT NAME El i z a b e t h A. Casbeer TELEPHONE NO. ( 9 1 5 ) 6 8 8 - 5 5 7 0 



WELLBORE SCHEMATIC 
Washington State "33" No. 13 

(Empire Abo Unit F-321) 

Surface Casing 8 5/8" 24# 
Circ Cmt to Surf 370 sx 

Shoe ® 739' 

1610' FNL & 250» F E L (H) 
Sec. 33, T-17S, R-28E, Eddy County, NM 
Spudded: 06/01/78 
Completed: 07/02/78 
API: 30-015-22524 
T&A'd: 02/07/91 
Recompleted to San Andres: 09/14/98 

Perfs @ 2,326'-2,910' (San Andres) 
Frac'd w/144,000# Brady Sand + 
36,000# Resin Coated Sand 

TOC @ 5,988' 

Production Casing 5-1/2" 15.5# 
Cement 1,230' sx, Shoe @ 6158' 

Cement Circulated 

»H Perfs @ 6,060'-66' 

| Open Hole 6158'-6210' (Cement Sqz'd 
w/Retainer at 6050' w. 62' Cmt on Top) 

TD @ 6,210' D L K 03-15-99 



jbmit to Appropriate 
Jistrirt Office 

State of New Mexico 
Energy, Minerals and Natural Resources Department Fenn C-105 

Revised U » 
Fee Lease - 5 copes 

HXKKMO, Hobbs,NM8824o OIL CONSERVATION DIVISION 
OpjTRicrn 2040 Pacheco St. 
p.o. Dower DD, Artesia, NM 88210 Santa Fe, NM 87505 
DISTRICT rn 
lCTO Rio Brazos Rd.. Aztec. NM 87410 

WELL AH NO. 
30-015.22524 

Fee Lease - 5 copes 

HXKKMO, Hobbs,NM8824o OIL CONSERVATION DIVISION 
OpjTRicrn 2040 Pacheco St. 
p.o. Dower DD, Artesia, NM 88210 Santa Fe, NM 87505 
DISTRICT rn 
lCTO Rio Brazos Rd.. Aztec. NM 87410 

5. Indicate Type Of Lease 
STATE (B FEED 

Fee Lease - 5 copes 

HXKKMO, Hobbs,NM8824o OIL CONSERVATION DIVISION 
OpjTRicrn 2040 Pacheco St. 
p.o. Dower DD, Artesia, NM 88210 Santa Fe, NM 87505 
DISTRICT rn 
lCTO Rio Brazos Rd.. Aztec. NM 87410 

6. State Oil & Gas Lease No. 

WELL COMPLETION OR RECOMPLETION REPORT AND LOG 
la. Type of WeU: m •—, i—t 

«1 "mt III nicimil 1 rarvl 1 rmm 
7. Lease Name or Unit Agreement Name 

Washington 33 State 
b. Typo of Completion; 

NBW r-i WORK rn r-i nmorxn DIFF I—I 
WBLL1—1 OYBRLJ DEEPEN1—1 BACK™ WNvpLJ nmnm 

7. Lease Name or Unit Agreement Name 

Washington 33 State 

2. Name of Operator 
ARCO Permian 

8. Wdl No. 
13 

3. Address of Operator 

P.O. Box 1089 Eunice. NN 88231 
9. Pool name or Wildcat 

Artesia Queen Grba San Andres 
4. Well Location 

Unit Latter H : 1610 Feet From Tho_ 250 . Feet From Tbe .Lino 

Section 33 Township 17S NMPM Jgjjy County 
10. Date Spudded 11. Date T.D. Reached 12. Date CompUReady to Prod.) 

09/14/98 
13. Elevatkns(DF & RKB, RT, GR, etc.) 

3674' GL 
14. Elev. Casinghead 

15. Total Depth 16. Plug Back T.D. 

53Z7_ 
17. If Multiple CompL How 

Many Zones? 
18. Intervals | Rotary Tools 

Drilled By | 
I Cable Tools 
I 
I 

19. Producing Intervals), of this completion - Top, Bottom, Name 

2326-2910' San Andres 
20. Was Directional Survey Made 

NO 
21. Type Electric aad Other Logs Run 

Ct PiNilri , 

22. Was Well Cored 

HQ 
2L_ 

CASINO SIZE 
CASING RECORD (Report all strings set in well) 

WBIMTTU/PT DEPTH SET B9LBSKH CEMENTING RECORD AMOUNT PULLED 
B-5/fi 2L circ swf 

15*5_ drc swrf 

74 LINER RECORD M TUBING RECORD 
SIZE TOP BOTTOM SCREEN SrZR 1 DEPTH SET PACKERSET 

2-7/8 1 2441 

26. Perforatioa record (interval, size, and number) 
2326-2910' 

27. ACID. SHI 7T.Fl IACTURE. CEMENT. SOEEZE. ETC. 26. Perforatioa record (interval, size, and number) 
2326-2910' 

DEPTH INTERVAL AMOUNT AND KIND MATERIAL USED 
26. Perforatioa record (interval, size, and number) 
2326-2910' 

26. Perforatioa record (interval, size, and number) 
2326-2910' 

26. Perforatioa record (interval, size, and number) 
2326-2910' 

28. PRODUCTION 
Date First Production 

09/17/98 
Production Method (Flowing, gas Sift, 

pumping 
> Size and type pnasp) WeD SUtus CProd. or Sbat-m) 

producing 
Date of Test 

09/22/98 
Hours Tested 
24 

Choke Size Prod'nFor 
Test Period 

• Oil-Bbl. 

Iz 
, Gas-MCF 
I 64 

Water-Bbl. 
I 320 

Gas-Oil Ratio 

9143 
Flow Tubing Press. 
70 

Casing Pressure 
70 

Calculated 24- Oil-Bbl. Gas - MCF Water - Bbl. 
Hour Rate | | |̂  

Oil Gravity - API -(Corr.) 

29. Disposition of Gas (Sold, used for lad, Tented, etc.) 

sold 
Test Witnessed By 

30. List Attachments 

C.P.N.L. 
31. I hereby certify flat the lnfonnRtion shown on both sides of flag form fa fame and template ta tfc» «c mj taw wkdgg and bfttVf 

Signature ydiLm. M Whs,,,*/ Printed 
Name Kellle D. Hurrlsh TM« Admin. Asst. p,to 09/23/98 



N F - " X I C O O I L CONSERVATION COMMISSIO 

WELL. .-^CATION AMD ACREAGE DEDICATION „ AT 

AU diatancaa muat ba (rom fta autar boundariaa ol Tha S*c'ion 

Form C-102 

C l i e r t l v B l - l - f ^ j 

j i jASBl^TQ^ "Sd"'- ST AT & _ I3._. 

H 
:, wr. sri t p 

33 17 South 28 East 

1610 
t»?el !ron* •-«• North 

Iddy 

! y^5o 

250 East 

j 3674.3 
1 1 Outline the acreage dedicated to thr subject v*ell bv colored pent i 1 or haihure marks on lhe jilal bei >w 

2. If more than one lease is dedicated lo the well , outline each and identify the ownership thereof llioth as to working 

intereat and royaltv). 

3. If more than one lease of different ownership is dedicated lo lhe well, have the interests of all owntrs been . onsoli-

dated bv communitization. unitization, force-pooling, etc ' 

I I Yes r ^ ] No If answer is "ves!" tvpe nf consolidation _ .. 

If answer is "no!' list the owners and Iract descriptions whi'h have artuali. Iwen . ..<•.• :-iated I -t- n-v.-rsr ^i.lr .,( 

this form if necessary.)— —-—— 

No allowable w i l l be assigned to the well until all in!er»sts have been conMoinloti-i! 1 Ir. . •i-iT.uni: i / a i ; , in i t i /a i :o i i . 

forced-pooling, or otherwise)or until a non-standard unit. eLminutinjt *uch interrst- . has b.-.-r, ,io|>r .\ed bv thc Commis­

sion. 

T 

o 
<5 

f-
SI 

2 50 

Y T T T / / / / 

C t » Tl F l C A T l O N 

*Qt*»ri Se'C"* is Tr\j0 Qnoj COmplf«f fO tr*e 

be$* of ~y *^o->'eag* an*j belie! 

\ 3 

! hereby cert i fy that the we/' / o c e a n 

iSown on th ' t plot »c> pio**e<3 from r-tjia 

n n t e u J ' O^*uo- ' S t r v t r S r->acj'e b y -5' 

• j i a e t J ' - p t ' v s o r a n d * * a f ».'*»«? 

• " « * > J ' V * J i f f ' 

December 1.% 1977 



Washington State "33" No. 13 

Allocation Formula 

Daily Production Test 

Well Name Producing Formation (3 mo. Avg. Nov, Dec. 98', Jan. 99') % of Total 

Washington State "33" No. 24 Artesia (Glorieta, Yeso) 29 BO/61 MCF/84 BW 72.5 % 

Washington State "33" No. 25 Artesia (Queen, Grayburg, SA) 11 BO/57 MCF/41 BW 27.5 % 

The above production test represents stable production from a San Andres producer 
(Washington State "33" No. 25) and a Yeso producer (Washington State "33" No. 24). We 
believe these rates of production represent an acceptable means to allocate production. See 
attached production plots. 



field repqrts : Well Report http://delphi.permian.arco.com/perl/field_reports.pl 

ARCO Permian J%L — Tue Apr 6,1999 
1.56:48 PM 

Well Test Data for SE NEW MEXICO: ARTESIA: QUEEN GRAYBURG SAN 
ANDRES 

WASHINGTON 33 STATE #13 - 300152252400 - PO - AC 

Down; 
* 

Date Oil Water Gas Cut FlPd %C02 GasGr GDur 
02/23/1999 13 70 79 0 0 0.000 0 0 
02/04/1999 15 86 95 0 0 0.000 0 0 
01/19/1999 18 77 95 0 0 0.000 0 0 
01/04/1999 9 66 95 0 0 0.000 0 0 
12 15 1998 11 69 64 0 0 0.000 0 0 
11/28/1998 12 70 82 0 0 0.000 0 0 
10 13 1998 37 145 69 0 0 0.000 0 0 
09/30/1998 38 230 72 0 0 0.000 0 0 
09/22/1998 7 320 64 0 0 0.000 0 0 
Average: 18 126 79 0 0 0.000 0 0 

execution time = 8 seconds 

For questions or comments regarding this program, contactpaaemaster&.permian. arco. com 

1 of 1 4/6/1999 1:44 PM 



field_reports : Well Report http://delphi.permian.arco.com/perl/field_reports.pl 

"... _ 1 - •*' ^ & g f £ 
Mon Mar 15,1999 
3:08:12 PM 

Well Test Data for SE NEW MEXICO: ARTESIA: YESO 
WASHINGTON 33 STATE #24 - 300153033400 - PO - AC 

Date Oil Water Gas Cut 
01/19/1999 26 78 67 
01/0671999 18 82 50 
12/09/1998 18 53 73 
11/13/1998 29 96 50 
11/01/1998 54 109 67 
09/26/1998 80 27 91 
09/25/1998 80 15 53 
09/15/1998 146 218 53 
Average: 56 85 63 

Pd %C02 GasGr GDur 
0 0 0.000 0 0 
0 0 0.000 0 0 
0 0 0.000 0 0 
0 0 0.000 0 0 
0 0 0.000 0 0 
0 0 0.000 0 0 
0 0 0.000 0 0 
0 0 0.000 0 0 

0 0.000 0 0 

For questions or comments regarding this program, contact pagemastert&permian. arco. com 

1 of 1 3/15/1999 2:55 PM 



field_repbrts: Well Report http://delphi.permian.arco.com/perl/field_reports.pl 

Mon Mar 15,1999 
3:06:54 PM 

Well Test Data for SE NEW MEXICO: ARTESIA: QUEEN GRAYBURG SAN 
ANDRES — " ™ " — — 

WASHINGTON 33 STATE #25 - 300150169000 - PO - AC 

Date Oil Water Gas Cut Fl Pd %C02 GasGr GDur 
02/20/1999 13 43 50 77 0 0.000 0 0 
01/20/1999 6 25 50 0 0 0.000 0 0 
01/06/1999 11 46 50 0 0 0.000 0 0 
12/28/1998 10 40 41 0 0 0.000 0 0 
12/10/1998 12 39 73 0 0 0.000 0 0 
11/23/1998 16 56 70 0 0 0.000 0 0 
10/20/1998 31 100 91 0 0 0.000 0 0 
09/27/1998 160 0 76 0 0 0.000 0 0 
09/17/1998 169 3 76 0 0 0.000 0 0 
Average: 48 39 64 9 0 0.000 0 0 

execution time = 9 seconds 

For questions or comments regarding this program, contact paqemaster&Dennian arco. com 

1 of 1 3/15/1999 2:54 PM 



03/01/1999 16:12 505-6773643 

5 e n t by: BAKER PETROLITE 19155637942 

ARCO PERMIAN ARTESIA 

02/24/99 5:34PM Job 573 

PAGE 02 
Page 3/4 

Water Analysis Report by Baker Petrolite 

ARCO 
WASHINGTON 33 
WELL # 24 
WELLHEAD 

Account Manaoei 

STEVE THOMAS 

Summary Analysis of Samp la 108815 _ & 75'F 

Sampling Date 2/18/99 
Analysis Date 2/24/99 
Analyst JOANNA RAGAN 

Anions 
Chloride 
Bicarbonate 
Carbonate 

mg/l 
121426 

444 
0.00 

meq/i 
342S 
7.26 
0.00 

Cations 
{tedium 
Magnesium 
Calcium 

mg/l 
77942 

425 
1698 

meq/i 
339C 
35.( 
84./ 

TDS (mfl/l or o'O"1) 
Density (g/cm» or tonne/m') 
Anton/Cation Ratio 

206471 
1.136 

1.00 

Sulfate 
Phosphate 
Borate 
Silicate 

4174 
N/A 
N/A 
N/A 

66.9 
N/A 
N/A 
N/A 

Strontium 
Barium 
Iron 
Potassium 

36.0 
0.40 
2.00 
324 

oe: 
0.0' 
0.07 
8.2< 

Carbon Dioxide 
Oxygen 

Aluminum 
Chromium 

N/A 
N/A 

Nf/ 
M 

Carbon Dioxide 
Oxygen 

Copper N/A N.'/ 
pH at time of sampling Lead N/A N// 
pM at time of analysis 7.33 Manganese N/A W 

pH used fn Calculations 7.33 Nickel N/A Nl/ 

Conditions Values Calculated at the Given Conditions - Amounts of Scale In lb/1000bi W 

Tamp. 
Gauge 
Press. 

Calcite 
CaCO, 

Gypsum 

CaS04 2H20 

Anhydrite 
CaS04 

Calestlte 
SrS04 

Barite 

BaSOd 

CO 2 

Press. 
°F psi Index Amount Index Amount Index Amount Index Amount Index Amount ps* 
80 

100 
120 
140 

0 
0. 
0. 
0. 

1.01 30.7 
0.95 34.2 
0.91 37.8 
087 41 8 

•0.18 
-0.27 
-0.34 
-0.41 

-0.15 
-0.17 
-0.17 
-0.14 

-0.22 
-0.26 
-0.28 
-0.29 

0.94 0.19 
0.73 0.17 
0.54 0,15 
0.38 0.12 

0.1; 
0.2i 
0,4: 
0.6C 

Note 1: Whan assessing the seventy or (he scale problem, both the saturation Index (SI) and amount of scale must be considered. 

Nou? 2- Precipitation of each scale Is considered separately. Tola, scale will be less lhan the sum or (he amounts of the five scales. 

Hole 3: The reported CQ 2 pressure is actually the calculated CO, fugaclly. II IB usually nearly the same aB the CO z partial pressure 

' ^ " " A M V ois;:u;n;v N AM./ iiMMAiiuN <;,<• j/miiy AMI. n.iu\(. JM iKt tjA:>; or mi;, * m , 

RECEIVED TIME MfiR. 1. 4:12PM PRINT TIME MflR. 1. 4:15PM 



03/91/1999 16:12 505-6773643 

Sent by: BAKER PETROLITE 19155637942 

ARCO PERMIAN ARTESIA PAGE 03 

02/24/99 5:34PM Job 573 Page A/ 
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Scale Predictions from Baker Petrolite 
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Water Analysis Report by Baker Petrolite 

ARCO 
WASHINGTON 33 

WELL « 25 

W E L L H E A D 

Account Managet 
S T E V E THOMAS 

Summary 
Sampling Date 
Analysis Date 
Analyst 

TDS (mg/l or g/m») 
Density (g/cm 1 or tonne/m1) 
Anton/Cation Ratio 

Carbon Dioxide 
Oxygen 

2/18/99 
2/24/99 

JOANNA RAGAN 

1B1974 
1.120 

1.00 

Analysis of Sample 108814 @ 75"F 
Anions mg/l meq/7 Cations mg/l mecr. 

293; Chloride 106506 3004 S o d i u m 87398 

mecr. 

293; 

Bicarbonate 714 11.7 Magnes ium 565 46.! 

Carbona te 0.00 0.00 C a l c i u m 2187 10! 

Sulfate 4076 84.S Stront ium 4 5 0 1 o: 

Phosphate N/A N/A Bar ium 0.10 o.oc 
Borate N/A N/A Iron 8.00 0.21 

Silicate N/A N/A Potass ium 475 12.' 

Aluminum N/A Nl/ 

Chromium N/A fi!/ 

Copper N/A Nl/ 

pH at time or sampling Lead N/A Nl/ 

pH at l ime of analysts 7.02 Manganese N/A Nl/ 
pH u s e d in Calculat ions 7.02 Nickel N/A N/7 

Conditions 

Temp. 

80 
100 
120 
140 

Gauge 

Press. 

pal 

Values Calculated et the Given Conditions 
Gypsum Calcite 

CaCQ3 

Index Amount 
0.98 
1.01 
1.03 
1.05 

63 6 
70.8 
78.3 
86.2 

CaSQ4 2HtO 

Index Amount 
-0.09 
-0.16 
-0.23 
-0.29 

Anhydrite 

CaSQ4 

Index Amount 

-0.07 
-0.08 
-0.07 
-0,03 

Amounts of Scale in lb/1O00bbl 
Celestlte 

SrSQ4 

Index Amount 
-0.10 

-0.13 

-0.15 

-0.16 

Barite 
BaSQ4 

Index Amount 

Nm* i When assessing thm severity of the scale problem, holn the saturation index (Si) and amount of scale must be considered ~ 
NOI„ -i Precipitation of each scale ia considered separately. Total scale will be less lhan the sum of tne amounts of the live scales 
NOI« y The roportea CO, pressure is actually the calculated CO, fuBacity. it is usually nearly the same aa the CO* partial pressure 

0.36 

0.16 

-0.02 

-0.18 

0.03 

0.02 
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Scale Predictions from Battier Petrolite 
Analysle 0<SsmPle 10M14 0 W f lor A * C O . »eb/24/»» 

Calelia-CaCO, Barlta-BaSO. 

2.00 

1.60 

100 Q i 

O.SO 

0.00 

-o ac 
-1.00 

-i.so 
-a.oo 

00 100 HO 120 130 

Tampnrafciro m Degrees l :»hnwihetl 

SO 

70 

SO 

a. 50 

40 1 
•a 30 5 

20 | 
10 — 
0 

140 BO 100 110 1?0 I AO 

T W » m t m in Ovflraos Pehranha* 

Gypsum - CaSO, 2H,0 Anhydrite - CaSQ4 

2.00 

ISO i 

1.00 

0 . M 

O M , 

-0.SO 

-1.00 

-I.SO 

-2 00 ( I 

BO 
• 

100 
o 

120 90 100 110 120 ISO 

Tamperalure in Degree* Fahimheii 

no 
70 I 
so I 

a 
SO CO 

ef 30 

20 I 
; 10 — 

140 

2.00 

I.SO 

1.00 

O.SO > 

0.00 , 

•O.SO 

-1.00 

•iso 
'Z.oo CJ 

BO 
o 
100 

• 
120 DO 100 110 120 1.10 

Tamperaiuru in Degree* f ahrenheil 

00 

"I 
so 2 
so I 
40 S 

? 
: 10 

; i o 

O O 
140 

ifiori.)..) '.v.\nriANVv. DI^;:I AIMI.H AMI LIM'TAIIUN or iIAMI.HY ,\«t IUJNI.) m .'in: BAr.* o* in;;; ;;n;;.i:.i 

RECEIVED TIME MfiR. 1 . 4:12PM PRINT TIME MfiR. 1 . 4-15PM 


