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Appendix B - Glorieta Gas Production Data 

Figure 1B - ARCO Eaton B #1 
Figure 2B - Bruno Carlson A 25 #1 
Figure 3B - Chevron McBuffington #3 
Figure 4B - Chevron McBuffington #7 
Figure 5B - Chevron Ramsay F #3 
Figure 6B - El Paso Langlie #1 
Figure 7B - Hendrix Wimberly #1 
Figure 8B - Lanexco Justis F #2 
Figure 9B - Lanexco Justis F #3 
Figure 10B - Meridian Carlson #1 
Figure 11B - Meridian Carlson A #1 
Figure 12B - Meridian Carlson B #1 
Figure 13B - Texaco Coates C #1 
Figure 14B - Texaco Coates C #13 
Figure 15B - Texas Pacific SW Eaton #1 
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Appendix C - Regional Clearfork Study 

Figure 1C - Map of Key Clearfork Projects 
Figure 2C - Reservoir Comparison, OOIP 
Figure 3C - Reservoir Comparison, Net Pay 
Figure 4C - Reservoir Comparison, Porosity 
Figure 5C - Reservoir Comparison, Permeability 
Figure 6C - Reservoir Comparison, Depth 
Figure 7C - Production Comparison, 40-Acre Primary Recovery Efficiency 
Figure 8C - Production Comparison, Recovery Per 40-Acre Well 
Figure 9C - Production Comparison, 40-Acre and 20-Acre Well Count 
Figure 10C - Production Comparison, Ultimate Recovery Efficiency 
Figure 11C - Dimensionless Project Performance 
Figure 12C - Performance Characterization - Robertson CF Unit 
Figure 13C - Performance Characterization - Russell CF Unit 
Figure 14C - Performance Characterization - Flanagan Unit 
Figure 15C - Performance Characterization - Fullerton CF Unit 
Figure 16C - Performance Characterization - Dollarhide Unit 
Figure 17C - Performance Characterization - N. E. Prentice Unit 
Figure 18C - Performance Characterization - C. A. Goldsmith Lease 
Figure 19C - Correlation Between Primary Recovery and S/P Ratio 
Figure 20C - Correlation Between 40-Acre and 20-Acre Primary Recovery 
Figure 21C - Time Rating South Justis Reserves 
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Appendix E - Drilling and Completion Cost Estimates 

Figure 1E - Drill and Complete New Producer - Prognosis and Cost Estimate 
Figure 2E - Drill and Complete New Injector - Prognosis and Cost Estimate 
Figure 3E - Core New Well - Prognosis and Cost Estimate 
Figure 4E - Work Over Old Producer - Procedure and Cost Estimate 
Figure 5E - Convert Well to Injector - Procedure and Cost Estimate 
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FIGURE I E 
Drilling Prognosis 

on* 

J u s t i s F i e l d Water Flood 
moraauon numoars 

New D r i l l Producer 
District or p*0v inct 

North Area - Central D i s t r i c t 
Location 

T25S, R37E, 

Lea, New Mexico 
OBiectives 

Blinebry and Tubb/Drinkard 

Total vertical oeptn Total measured deptn 

6200 ' 6200' 
Elevation 

Record RKB and GL elevation on 1st Daily Drilling Report 
Estimated lormation tops 

TOS 900' Queen 3090' Blinebry 5069' 
Yates 2375' Glorietta 4886' Tubb 5771' 

Drinkard 5975' 

W»H dmtgn 
Conductor 

17-1/2" hole 13-3/8" conductor pre-set § 50' below GL and cemented 
w/redi- mix. To be furnished by Contractor. 

Surface casing 

Hole S i z e 
11" 8-5/8" 24# K-55 STC 0-1000'. FS, FC, 3 cents on 160' 

spacing. C i r c cmt. 
Protactiva casings ano irners 

None 

Production casing 

7-7/8" 5-1/2" 15.5# K-55 LTC 0-6200' FS, FC, cents on 80' 
spacing thru prod 
i n t e r v a l s . C i r c Cmt. 

Proaucnon iinvr 

None 

Casingnead 

8-5/8" SOW 
11" 3M X 7-

x 11" 3M Csg hd 
1/16" 3M Tbg hd 

7-1/16" 3M X 2-7/8" KTH 

Mud program 

0-1000' 
1000-5000' 
snnn-PTD 

FW Spud mud / Native 
10 ppg brine 
S a l t Gel and Starch 

V i s 35/40 
WL 15 or l e s s 

Logging program 

Open Hole: 
GR-CNL-LTD, DLL, MSFL TD-3000 

A*3B—1133-2 Panp ? 



Coring program 

NA 

Onn siem tests 

NA 

Samples 

NA 

c uiO samp'es 

1 qt circulated mud sample to be obtained before POH for logs 

Mud togging 

NA 

Drill well to TD. Run open hole logs as indicated. Run and cement 
production casing. Perf Blinebry w/approx 50 shots and Tubb/Drinkard 
w/approx 20 shots. Acidize Blinebry down tubing w/5000 gals 15% NEA €>4 
BPM (3000#). Frac well down tbg § 20 BPM w/50,000 gal X-link gel and 
100,000 # sand (including 20,000# resin coated sd). Acidize Tubb/ 
Drinkard w/2000 gal 15% NEA ©4BPM (3000#). Frac w/30,000 gal X-link 
gel 60,000# sand (including 10,000# resin coated sd).Tag w/RA material 
and run before and after surveys. 

Completion 

2-7/8" 6.5# J-55 EUE 8rd tbg, 
MA, PS, SN, TAC, rods and pump 

Cost Drilling Evaluation Completion 

Expected 
1 4 7 , 2 0 0 2 0 1 , 1 0 0 

0)1 L o v V 

1 3 2 , 8 2 0 1 8 0 , 9 9 0 

ro l 
K ] Hign 1 6 1 , 9 2 0 2 2 1 , 2 1 0 

S-gneo iO<stnct Onn«ng 5upertn:eoaenri 

Endorsed 

"•strict Operations Manager 

~>'strict Engmee'ing Manager 

"-strict Exploration Manage of A'ea Geo'og<si 

Approved 
District Manager or E«Dioration P'Ovmce Manager 

1 A A 



FIGURE I E 

ARCO Oil and Gas Company 0 • Original D Supplement Drilling Cost Estimate - Page 
well nam* ( T O 

J u s t i s F i e l d Water Flood i 
Location 

New Producer 
Oi»lnct Area or Group F«iO 

Centra l North J u s t i s 
Obtectne 

Bl inebrv @ 5100 ft Tubbs @ 5771 Drinkard @ 5975 
GEN 

i 9171 D Development 

D Exploratory • 9172 

r n Workover/ g i 7 1 

^ Recompletion : 

D Single 

• Dual 

• Multiple 

Data Processing Information 

Trans. idenL 

2 3 

A.F.E. number 

5 i 7 S 9 •o I 

A F E E 

,— Original/Revision indies 
| * i 1 • Original 
; 1 1 I 2 ' Revision 

\ Update Coae 
, I i »Oeieie 
1 ! 3 • Ado 

6 » Change 

Tangible Costs - S U B 500 and 5S0 

T^bu^jaj goods 

5-1/2 

2 - 7 / 8 

0D (ram 

0D Tom 

OD Irom 

0D Irom 

00 Irom 

OO trom 

OD Irom 

00 liom 

1000' 

6200' 

6000* 

Drilling 

11,300 

Evaluation Completion 

47,000 

21,600 

Elmt. 

12 13 14 

Total gross dollars 

15 16 17 18 19 20 21 22 I 

1 1 3 0 0 

4 7 0 0 0 

2 1 6 0 0 

2 Casinghead. Tubinghead. Christmas Tree 1,000 2,000 5 0 4 3 0 0 0 
3. Tubing Accessories 3,000 5 0 6 3 0 0 0 

Artificial Lift Accessories S 0 7 
Well Protective Structures 

1,000 
5 0 8 

Unclassified 5,400 0 0 0 6 4 0 C 
Additional Basis iSub 550) 

Casingnead. Tubmgnead. Christmas Tree 5 0 4 
Tubing Accessories > 5 0 6 
Artificial Lift Accessories 5 0 7 
Weil Protective Structures 5 0 8 

T O T A L T A N G I B L E S 13,300 79,000 9 2 3 0 0 

Intangible Costs - SUS 600 

8 Contract Engineering Tecwnical 0 1 3 
Boat Operations 0 5 3 

10 Minor Supplies 0 7 8 
i i Electric Power ana Lignt 2 4 1 
12 Diesel Fuel 2 4 2 
••2 Natural Gas 2 4 3 
14 Water 3,000 2,000 2 4 6 5 0 0 C 
15 Properly ana Souipmentyentals 2 4 8 
16 Security Safety, ana Firefighling 2 5 0 
17 Tubular Testing ana inspection 1,500 4,000 5 0 3 5 5 0 C 
18. Trucking Tubulars 2,000 6,000 5 0 9 8 0 0 ( 
19 Casing Accessories 2,000 2,000 5 1 2 4 0 0 ( 
20 Site Preparation ana Maintenance 12,000 2,000 5 1 4 1 4 0 0 ( 
21 Permits. Insurance, and Damages 5,000 5 1 5 5 0 0 ( 
22. P«ig Moving Expense 5 1 7 
23 Shorebases 5 2 1 
24 Camp Housexeeoing 1,000 2,000 5 2 2 3 0 0 ( 
25. Reclamation 2,500 2,000 5 2 5 4 5 0 ( 
26 Air Freight and Transportation 5 2 8 
27 Disposal ano Cleanup 1,000 2,000 5 3 1 

U 7 

3 0 0 ( 



ARCO Oil and Gas Company 0 Drilling Cost Estimate - Page 2 
Win name 

Justis Field 

Water Flood 
Estimated by 

Alan E . Burdick 

Data Processing Information 

Trans, idant. 

A F E E 

A.F.E. number r Onginal/Rei 
1 = Origin. 
2 = Hevisi< 

Original/Revision Indicator 
|inal 
sion 

Update Code 
1 * Delete 
3 = Add ~ 
6 = Change 

Intangible Costs (Continued) - Sub 600 O rilling Evaluation Completion 
Elmt. Total gross dollars 

Intangible Costs (Continued) - Sub 600 O rilling Evaluation Completion 
12 13 14 15 16 17 15 19 20 21 22 23 

28 Contract Footage Drilling 

6?nn ..rat i?.nn « 74,400 
28 Contract Footage Drilling 

6?nn ..rat i?.nn « 74,400 5 3 2 7 4 4 0 0 
29 Contract Drilling Oaywork 

nnlhnrj 1 ray* IS, * TSOO nay 3,500 
3 5 0 0 29 Contract Drilling Oaywork 

nnlhnrj 1 ray* IS, * TSOO nay 3,500 5 3 3 
30 Mobilization. Demobilization. & Rig Mod 5 3 4 
31 Roads ano Airstrips 5 3 6 
32 Completion/Workover DayworK 

8 rtily«<S>< 1300 nay 10,400 
32 Completion/Workover DayworK 

8 rtily«<S>< 1300 nay 10,400 5 4 2 1 0 4 0 0 
33 Drill String & BHA Rental 5 4 3 
34 Well Control Eauipment 700 5 4 7 7 0 0 
35 Sits. Underreamers. &. Hole Openers 

4 . 3/4- MT - . 
1,000 

5 4 8 1 0 0 0 35 Sits. Underreamers. &. Hole Openers 

4 . 3/4- MT - . 
1,000 

36 Drilling Mud and Transportation 6,000 5 5 1 6 0 0 0 
37 Drilling Mud Equipment and Services 1,000 5 5 2 1 0 0 0 
y* Completion Fluids 3,000 5 5 3 3 0 0 0 

Open Hole Surveys 12,000 5 5 7 1 2 0 0 0 
Wireline Work 1.000 5 5 9 1 0 0 0 

ai Formation Monitoring 5 6 0 
42 Cased Hole Surveys ano Pert Fees 6,000 5 6 1 6 0 0 0 
43 Surface Well Test Eauipment 1,000 1.000 6 5 3 2 0 0 0 
44 Coring and Analysis 5 6 8 
45 Drill Stem Test Eauiomert 5 7 2 
-5 Fracturing. Acidizing, ano Gravel Pecx 

A c i d i z e .—Sand Frac 62,000 
-5 Fracturing. Acidizing, ano Gravel Pecx 

A c i d i z e .—Sand Frac 62,000 5 7 7 6 2 0 0 0 
4 : Oivers 5 7 8 
48 Fishing Tool Rental 5 8 0 
49 Directional Drilling Tool Rental 5 8 1 
60 Telecommunications 4 Navigational Aias 5 8 2 
£' Material Losses 5 8 8 
-2 Capitalized Overhead 6 0 4 
i.2 Cement Running Fees tor Casing 4 TuOing 

• n n sa<-K« 

8 -5 /8 nn C i rc „ r « 4.UUU 
nn =ark<s 

5 - 1 / 2 n n C i r c „ r k . 1 2 0 0 0 
54 Cementing - Saueezes anc Plugs 6 9 9 
55 Unclassified 2,000 3,000 0 0 0 5 0 0 0 

TOTAL INTANGIBLES 133,900 122,100 2 5 6 0 0 0 

TAL COST (TANGIBLES & INTANGIBLES) 147,200 201,100 3 4 8 3 0 0 

EVALUATED COST 

COMPLETED WELL COST 348,300 



FIGURE 2E 

Drilling Prognosis 
Wall nam* Date 

J u s t i s F i e l d Water Flood 
Authorization numotrs 

New D r i l l Injector 
District or province 

North Area - Central District 
Location 

T25S, R37E, 

Lea, New Mexico 
Oojectives 

Blinebry and Tubb/Drinkard 

Total vertical aeotn Total measured oeptn 

6200' 6200' 
Elevation 

Record RKB and GL e levat ion on 1st Dai ly D r i l l i n g Report 
Esnrriaitd formation tops 

TOS 900' Queen 
Yates 2375' G l o r i e t t a 

3090' Bl inebry 5069' 
4886' Tubb 5771' 

Drinkard 5975' 

Welt design 
Conductor 

17-1/2" hole 13-3/8" conductor pre - se t § 50' below GL and cemented 
w / r e d i - mix. To be furnished by Contractor . 

Surface casing 

Hole S ize 
11" 8-5/8" 24# K-55 STC 0-1000'. FS , FC, 3 cents on 160' 

spacinq. C i r c cmt. 
Protective casings ana liners 

None 

Production casing 

7-7/8" 5-1/2" 15.5# K-55 LTC 0-6200' FS , FC, cents on 80' 
spacing thru prod 
i n t e r v a l s . C i r c Cmt. 

P'OOucdon nnef 

None 

Casmgneaa 

8-5/8" SOW x 11" 3M Csg hd 
11" 3M x 7-1/16" 3M Tbg hd 

7-1/16" 3M X 2-7/8" KTH 

Mud program 

0-1000' FW Spud mud / Native 
1000-5000' 10 ppg br ine 
Rnnn-PTn Salt- snti S t a r c h 

Vis 35/40 
WL 15 or l e s s 

Logging program 

Open Hole: 
GR-.CNL-LTD, DLL, MSFL TD-3000' 

AR3B—H33-2 Page 



Coring program 

NA 

Orm S I C * 1 tests 

NA 

Evaluation 

NA 

1 qt circulated mud sample to be obtained before POH for logs 

NA 

D r i l l well to TD. Run open hole logs as indicated. Run and cement 
production casing. Perf Blinebry w/approx 50 shots and Tubb/Drinkard 
w/approx 20 shots. Acidize Blinebry w/10,000 gal 15% NEA @5BPM (3000#) 
Acidize Tubb/Drinkard interval w/5000 gal NEA @5BPM (3 000#) 

2-3/8" 4.7# J-55 IPC EUE 8rd tbg, 
NP LOC-SET packer (or equivalent), on/off tool 

Cost Drilling Evaluation Completion 

Expectea 
1 4 7 , 2 0 0 1 5 1 , 8 0 0 

o . Low 1 3 2 , 4 8 0 1 3 6 , 6 2 0 

1 1 ' High 1 6 1 , 9 2 0 1 6 6 , 9 8 0 

•j-.'jneo <D;$;r:ct 0"'<<ng S^cermtenaenii 

Endorsed 
CiStnct CDfranons Manager 

3 < strict Engineering Manager 

"-srricT £*p'or'ation Manaae' or Area Geoioais: 

Approved 
; strict Manager or E»D'ora!"on Province Manager 



FIGURE 2E 

ARCO OH and Gas Company 0 0 Original • supplement Drilling Cost Estimate - Page 1 
W*H nam« TO 

Justis Field Water Flood 
Location 

New Injector • - Blinebrv & Tubbs/Drinkard 
district . Am or G'Ouo •ia 

Central ! North i Justis 
Obitctiw i 

31inebrv ® 5100 «• Tubbs (? 5771 Drinkard ® 5975 tt 

L_l Oeveiooment 
GEN 

9171 

HZ Exoioratory 9172 

;—i Workover / 
—' Recomoie t ion 

9171 

L i Single 

C Dual 

l_i Muit ioie 

Data Processing Information 

Trans, idenl A.F.E. numotr 

A F E E 

— Original/Revision incicaior 
~ ~ i » Original 

• 2 » Revision 
uooaie Code 

' = Delete 
— 3 = Aaa 

6 » Change 

Tang ib le Costs - SUB 500 and 550 

Tubuiar goods 

ft 5 / P . • CD from 

•ri l l ing 

5 1/2 
00 from 

CO !rom . 

00 'rom . 

00 from . 

? 3 / 8 ' COJIrom . 

30 trom . 

00 Irom . 

inno' 
6200 ' 

!0 . 

:o . 

:o 

'.3 

•» 4Qnn' 
to 

to 

U.3QQ 

Evaluation CompMlKxi 
Elmt. Total gross dollars 

II'! '6 '7 '8 i« 20 2' 22 \ 71 

47.nrm 

14,100 

1 1 3 0 o ! 

4 7 0 0 0 

1 4 1 0 0 

2. Casingneao. Tubmgneao, Cnnstmaa Tree \, non ?. onn S 0 41 3 0 0 0 
Tubing Accessories p l a s t i c c o a r - i n g & 12,200 5 0 61 1 2 0 0 0 
Artificial Lift Accessories 5 0 71 
Well Protective Structures 5 0 81 
Unciassitieo 7.37. 1,000 5 ,500 0 0 01 6 5 0 0 
Adartionai Basis iSuo 550) 

Casingneao. Tubingneaa. C.tnstmas Tree 5 0 41 
Tubing Accessories 5 0 61 
Artificial Lift Accessories 5 0 7 
'•veil Protective Structures 5 0 8 

T O T A L TANGIBLES 13,300 3 0 . 8 0 0 9 4 1 0 0 

Intangible Costs - SUB 600 

s Contract Engineering Tecmcai i 0 1 3 I 
a Boat Ooerations 1 0 5 3 I 

10. Minor Suoones i 0 7 8 I 

•1 Electric Power aro Lisnt ! 2 4 1 ! 

•2 O/ieset fuei i 2 4 2 : 

•3 Natural Gas 2 4 3 i 

•A v/ater 3 , 0 0 0 ! 2 , 0 0 0 2 4 6 i 5 0 0 0 
•5 P'ooerrv ano £s-iorrerr B »"rais I 2 4 8 I 

•5 Secuntv. Sateiv. arc P;re»-cming 1 2 5 0 I 

"7 "ubuiar Testing ano insoecuon 1 . 5 0 0 ! ^ , 0 0 0 5 0 3 I 5 5 0 0 
•8 Trucmna Tubuiars 2 , 0 0 0 i 6 , 0 0 0 5 0 9 l 8 0 0 n 
• o Casing Accessories 2 , 0 0 0 2 , 0 0 0 5 1 2 ! i 0 0 0 
20. Site PreDaration arc Maintenance 1 2 . 0 0 0 j 2 , 0 0 0 5 1 4 i I 4 0 0 0 
2 1 . Permits, insurance, ana Oamaaes 5 , 0 0 0 5 1 5 I 0 0 0 
22. P'O Movina cxoense 5 1 7 : 

23. Shoreoases 5 2 1 I 

24. Camo Housexeeoma 1 , 0 0 0 1 2 , 0 0 0 5 2 2 ! 3 0 0 0 
25. Reclamation 2 . 5 0 0 ] 2 , 0 0 0 5 2 5 ! u 5 0 0 
25. Air Freigm ano Transoonation 1 5 2 8 I 

2< Oisoosai ana Cleanuo 1 . 0 0 0 1 2 . 0 0 0 5 3 1 ! 3 0 0 0 

i 151 



ARCO Oil and Gas Company ir Drilling Cost Estimate - Page 2 
w«n name 

Just-fs F i e l d 

Water Flood 
Estimateo by 

Alan E . Burdick 

Data Processing Information 

Trans, ident. A.F.E. number 

A F E E 

— Original/Revision Indicator 
1 = Original 
2 = Revision 

Update Code 
i = Delete 
3 = Add ~ 
6 = Change 

Intangible Costs (Continued) - Sub 600 Drilling Evaluation Completion 
Elmt. Total gross dollars 

Intangible Costs (Continued) - Sub 600 Drilling Evaluation Completion 
•2 -3 14 15 16 17 16 19 20 21 22 23 

28 Contract Footage Drilling 

6 2 0 0 i, ra< 1 2 . Of) 74,400 
28 Contract Footage Drilling 

6 2 0 0 i, ra< 1 2 . Of) 74,400 5 3 2 7 4 0 0 0 
29 Contract Drilling DayworK 

rVillinrj 1 « u < (fS < 3 5 Q 0 nay 3,500 
29 Contract Drilling DayworK 

rVillinrj 1 « u < (fS < 3 5 Q 0 nay 3,500 5 3 3 3 5 0 0 
30 Mobilization. Demobilization & Rig Mod. 5 3 4 
31 Roads and Airstrips 5 3 6 
32 Comoietion/Workover DayworK 

6 aays@S 1 3 0 0 aay 7,800 
32 Comoietion/Workover DayworK 

6 aays@S 1 3 0 0 aay 7,800 5 4 2 7 8 0 0 
33 Drill String & 8HA Rental 5 4 3 
34 Well Control Eauioment 700 5 4 7 7 0 0 
35 Bits. Underreamers. 4 Hoie Openers 

4_ l /4_ •• H I - • 
1,000 5 4 8 1 0 0 0 35 Bits. Underreamers. 4 Hoie Openers 

4_ l /4_ •• H I - • 
1,000 

36 Drilling Mud ano Transportation 6,nnn 5 5 1 6 0 0 0 | 
37 Drilling Mud Equipment ano Services 1,000 5 5 2 1 0 0 0 
38 Completion Fluids 3,000 5 5 3 3 0 0 0 
•>9 Open Hole Surveys 12,000 5 5 7 1 2 0 0 0 

Wireline Work 1,000 5 5 9 1 0 0 0 
Formation Monitoring 5 6 0 

42 Cased Hole Surveys anc Pert Fees 6,000 5 6 1 6 0 0 0 
43 Surface Well Test Eauipment 1,000 1,000 6 5 3 2 0 0 0 
-14 Coring ana Analysis 5 6 8 
45 Drill Stem Test Eauipment 5 7 2 
46 Fracturing. Acidizing, ana Gravel PacK 

A r i d R l i n p h r y f , T / D 13,500 
46 Fracturing. Acidizing, ana Gravel PacK 

A r i d R l i n p h r y f , T / D 13,500 5 7 7 1 3 5 0 0 
4 7 Divers 5 7 8 
48 Fishing Tool Rental 5 8 0 
49 Directional Drilling Tool Per-tai 5 8 1 
50 Telecommunications & Navigaticai Aids 5 8 2 
5" Material Losses 5 8 8 
52 Capitalized 0«emeaa 6 0 4 
53 Cement Running Fees fo- Casirg & Tuoing 

o n sark* 

8 5/8 nn Ci rc «cm 4,000 4 0 0 0 
n n sarrK* 

5 1 / 2 n n C i r c 12.000 1 2 0 0 0 
54 Cementing - Saueezes anc Plugs 6 9 9 
55 Urciassifiea 2,000 3,000 0 0 0 5 0 0 0 

TOTAL INTANGIBLES 133,900 71.000 2 0 4 9 0 0 

-OTAL COST (TANGIBLES & INTANGIBLES) 147,200 151.800 2 9 9 0 0 0 

EVALUATED COST 

COMPLETED WELL COST 299,000 
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Driiiing Prognosis 

FIGURE 3E 

Justis Field Water Flood 
Authorisation numoert 

New D r i l l w/core from 5000' to PTD 
District or province 

North Area - Central D i s t r i c t 

T25S, R37E, 

Lea. New Mexico 

Blinebry and Tubb/Drinkard 

Totai vertical depin Total measured deptn 

6 2 0 0 ' 6 2 0 0 ' 
Eievition 

Record RKB and GL elevation on 1st Daily D r i l l i n g Report 
Estimated formation tops 

TOS 
Yates 

900' 
2375' 

Queen 
Glorietta 

3090' 
4886' 

Blinebry 
Tubb 
Drinkard 

5069' 
5771' 
5975' 

Well design 
Conductor 

17-1/2" hole 13-3/8" conductor pre-set § 50' below GL and cemented 
w/redi- mix. To be furnished by Contractor. 

Surface casing 

Hole Size 
11" 8-5/8" 24# K-55 STC 0-1000' FS, FC, 3 cents on 160' 

spacing. t r i m 
Protective casmgj ana it ners 

None 

Producnon casing 

7-7 /8" 5 -1 /2" 15.5# K-55 LTC 0-6200' F S , F C , c e n t s on 80' 
s p a c i n g t h r u prod 

Production tmer 

None 

Ca&tngneaO 

8 - 5 / 8 " SOW 
1 1 " 3M X 7 -

X 11" 3M Csg hd 7-1 /16" 
1/16" 3M Tbg hd 

3M X 2 -7 /8" KTH 

Mud Drogram „ _ , _ _ , 

0-1000' 
1000-5000' 
5000-PTD 

FW Spud mud / Nat ive 
10 ppg b r i n e 
S a l t Ge l and S t a r c h , 

V i s 35/40 
WL 10 or l e s s 
B land c o r i n g f l u i d 

wcgging program 

Open Hole : 
GR-CNL-LTD, D L L , MSFL TD-3 000' 

4P.3B—1133-2 
1 S I 
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Coring program 

Core from 5000' to 6200', run f u l l core analysis & waterflood 
susceptablilty test . 

Onn siem iesis 

NA 

Samples 

NA 

Piuia samples 

1 q t c i r c u l a t e d mud sample to be obtained before POH f o r logs 

MuO 'oqginc, 

NA 

Evaluation 

Complete as per ins t ruc t ions f o r i n j e c t o r or producer. 

Completion 

Cost Dri l l ing Evaluat ion Complet ion 

Expected 
2 4 5 , 3 0 0 

«B . Low 

?! 
2 2 0 , 7 7 0 

fa i 
a 1 High 

i 
2 6 9 , 8 3 0 

Signed i D i S l n a O n l l i n g Super intendent I 

Endorsed 

District Operations Manager Ca:e 

" str.c! Engineering Manaaer -ate 

~ s;ncl Exploration Manager or Area Gecogis' late 

Approved 

^str ict Manager or £xoioration Province Manaaer la te 

ISA 



ARCO Oil and Gas Company Q • original • supplement Drilling Cost Estimate - Page 
Well nam* TD 

Justis Field Waterflood 6200' 

New Drill w/Coring From 5000' to PTD 
Oniric' 

Central 
Am or Group 

North Justus 
Obi«cnv« 

Blinebry 5100 '« Tubb 8 5771' Drinkard @ 5975 

D Development 

Q Exploratory 

r~\ Workover/ 
Recompletion 

Data Processing Information 

Trans, ident 

' 2 3 

A F E E 

A.F.E. number — Original/Revision inoicai 
" 1 » Original 

2 • Revision 
Update Code 

i • Delete 
3 • Add 
6 » Change 

Tangible Costs - SUB 500 and SSO 
1. Tubular goods 

8 - 5 / 8 - 00from 
00 from 

' 00 Irom 

' 00 Irorn 

" 00 Iron 

" 0B from 

" 00 trom 

" 00 from 

Drilling 

1000' 
11.300 

Evaluation Completion 
Elmt 

12 13 1« 

Total gross dollars 

IS 16 17 1$ 19 20 21 22 

2. Casingneao. Tubingnead. Christmas Tree 1.000 5 0 4 
Tubing Accessories 5 0 6 
Artificial Lift Accessories 5 0 7 
Well Protective Structures 5 0 8 
Unclassified 7.3% 1 .000 0 0 0 
Additional Basis iSub SSO) 

Casinghead. Tubingnead, Christmas Tree 5 0 4 
Tubing Accessories 5 0 6 
Artificial Lift Accessories 5 0 7 
Well Protective Structures 5 0 8 

T O T A L T A N G I B L E S 13.300 

Intangible Costs - SUB 600 

8 Contract Engineering technical 0 1 3 
Boat Operations 4r 0 5 3 

10 Minor Supplies 0 7 8 
11 Electric Power ano Lignt 2 4 1 
12 Diesel Fuel 2 4 2 
13 Natural Gas 2 4 3 
14 water 3 ,000 2 4 6 
15 Properly ano Equipment Rentals 2 4 8 
16 Security. Salety. ano Firetighting 2 5 0 
17 Tubular Testing ano Inspection 1.500 5 0 3 
18 Trucking Tubulars 2.000 ^ 0 9 
19. Casing Accessories 2.000 5 1 2 
20. Site Preparation ano Maintenance 12.000 5 1 4 
21 Permits. Insurance, ano Damages 5 .000 5 1 5 
22. Rig Moving Expense 5 1 7 
23. Shoreoases 5 2 1 
24. Camp Housekeeping 1.000 5 2 2 
25. Reclamation 2-500 5 2 5 
26. Air Freight and Transportation 5 2 8 
27 Disposal and Cleanup 1-000 
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ARCO Oil and Gas Company <> Drilling Cost Estimate - Page 2 

Just is Field 

Waterflood 
Estimated Oy 

Alan E. Burdick 

Data Processing In format ion 

Trans, idenl. 

A F E E 

A.F.E. number 

- Original/Revision Indicator 
' = Original 
2 = Revision 

Update Code 
1 ' Oelete 
3 = Add ~ 

Intangible Costs (Continued) - Sub 600 Drilling Evaluation Completion 
Elmt. Total gross dollars 

Intangible Costs (Continued) - Sub 600 Drilling Evaluation Completion 
12 13 i l 15 ' 6 17 18 19 20 21 22 23 

28 Contract Footage Orilhno 

5000 ,,*,« 12.00 i, 60,000 
28 Contract Footage Orilhno 

5000 ,,*,« 12.00 i, 60,000 5 3 2 
29 Contract Drilling DayworK 

nr.lhnrj 16 nays fS) ? 3 5 00 nay 56.000 
29 Contract Drilling DayworK 

nr.lhnrj 16 nays fS) ? 3 5 00 nay 56.000 5 3 3 
30 Mobilization. Demobilization. & Rig Mod 5 3 4 
31 Roads and Airstrips 5 3 6 
32 Completion/WorKover DayworK 

aays @ S aav 

32 Completion/WorKover DayworK 

aays @ S aav 5 4 2 
33. Drill String & BHA Rental 5 4 3 
34 Well Control Eauipment 5 4 7 
35 Bits. Underreamers. & Hole Openers 5 4 8 35 Bits. Underreamers. & Hole Openers 

36 Drilling Mud and Transportation 14.000 5 5 1 
37 Drilling Mud Eauipment and Services 1.000 5 5 2 
38 Completion Fluids 5 5 3 

Open Hole Surveys 12.000 5 5 7 
Wireline Work 5 5 9 

-.; Formation Monitoring 5 6 0 
42 Cased Hole Surveys ana Perf Fees 5 6 1 
43 Surface Well Test Eauipment 1.000 6 5 3 
44 Coring and Analysis 52.000 5 6 8 
45 Drill Stem Test Esjipment 5 7 2 
46 —Fracturing. Acia^mg. ano Gravel Pack 46 —Fracturing. Acia^mg. ano Gravel Pack 

5 7 7| | 
47 Divers 5 7 8 
48 "ishing Tool Rental 5 8 0 
49 Directional Drilling Tool Rental 5 8 1 
50 Telecommunications 4 Navigational Aias 5 8 2 
5' Material Losses i 

1 
5 8 8 

52 Capitalized Overhead 1 
1 6 0 4 

53 Cement Running Fees tor Casing & Tubing 
1 | 

nn circ *,r** 4.000 
n n s a m e 

' OD . sacks 

n n 

' OD . sacks 

n n 

54 Cementing - Saueezes ana Plugs 6 9 9 
55 Unclassified 2.000 0 0 0 

TOTAL INTANGIBLES 232.000 

>TAL COST (TANGIBLES & INTANGIBLES) 245 ,300 

EVALUATED COST 

COMPLETED WELL COST 

Dry Hole Cost 245,300 
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FIGURE 4E 

Producing Well Workover Procedure 
Both Blinebry And Tubbs/Drinkard Zones 

1. Hot -Oil down casing w/35 bbls o i l +/~ 2 4 hrs prior to 
MIPU and pump well to retrieve o i l . 

2. MI and RUPU. Check for pressure and bleed off as 
necessary. 

3. ND wellhead, NU BOP 

4. POH with rods, pump and tubing. Visually inspect tubing 
and LD or prepare to pressure test any that looks bad. 
(replace any bad tubing) 

5. RIH w/bit and scraper on production string to +/" 6050 
f t . 

NOTE: I f a BP has been set above the Tubbs/Drinkard, 
POH and LD scraper. TIH w/ bit (or mill) and drjlll out 
BP. 

6. POH w/bit & scraper. RIH w/ Packer to +/~ 5 0 f t above 
top of perfs and set packer. Load backside w/ 9.0 ppg 
brine and pressure up to 500 psi, hold for 30 minutes. 

7. I f casing holds pressure, proceed to step 8; I f casing 
w i l l not hold pressure, release packer, POH and run 
VERTILOG. Repair casing as needed, ie, squeeze 
cement and attempt to c i r c to surface or cut, pull and 
replace bad casing. 

8. Release packer and POH. 

9. R.U. Perforators and perf Tubbs/Drinkard and Blinebry 
intervals w/ +/" 1 0 shots each (total +/~ 20 shots as 
per O/A specifications). 

Monitor surface conditions while perforating. 
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10. P.U. RBP and treating packer on 2-7/8" production 
string and TIH to +/~ 6050' (below bottom 
Tubbs/Drinkard perfs) Set RPB. P.U. to +/- 5750' 
(between Tubbs/Drinkard and Blinebry perfs) and set 
packer. Acidize Tubbs/Drinkard interval w/ 20,000 gals 
of 70 quality foamed mix of 15% NEA and xylene. Divert 
w/ three 1000 # rock s a l t blocks. 

11. SI for 1 hr. Swab test. 

12. Release packer, TIH and retrieve RBP, P.U. and set RBP @ 
+/- 5750' and pressure test. P.U. to +/- 5000' 
(above top of Blinebry perfs), and set packer. 

13. Acidize Blinebry interval w/ 5000 gals 15% NEA. 
(+/- 5100'- 5400') 

147. Frac Blinebry perfs w/ +/~ 24,000 gal 70 quality foam 
w/ 50,000 # sand (including +/" 15,000 # resin coated 
sand) 

Frac down 2-7/8" tbg § 20 BPM. Tag sand with radio 
active material and run before after surveys. 

15. S.I. for 1 hr. R.U. and flowback. 

16. Release packer, TIH and retrieve RBP. TOH. 

17. RIH w/ production string per production department 
recommendations. N.-D. BOPE. N.U. production equipment, 
run pump and rods, as per prod dept recommendations. 

18. RD & MOPU TOTPS 
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FIGURE 4E 
WORKOVER COST ESTIMATE 

a l l : Work Over Producing Well 
Blinebry and Tubbs/Drinkard 

Project: Justis Field 
waterflood 

TANGIBLES 

Casing 
Tubing 4400 
Liner 
Well Head Equip. 
Surface Eguip. 
Subsurface Eguip. 
Misc. Tangibles 

TOTAL TANGIBLES 4400 

INTANGIBLES 

Hot o i l well 100 
Loc. Prep. & Dirt Work 500 

Unit Time 15 davs § $13 00/day 19,500 
Trucking 
Cmtg & sgueezing 7,500 
.Logging & Surveys TS-GR, Vertilog 6,000 
Testing 1,000 
Perforating 1,300 
Treating 42,000 
B i t s 700 
Mud & Dravage 
FW & BW 1,200 

RENTALS 

Well Control Eguipment 600 
Tbg DP & DC 2,200 
Drlg & C i r c Eguip 1,800 
Fishing Tools 
Pkr, BP, etc. 1,300 
Special Tools • 1,200 

OVERHEAD & SUPERVISION 7.3% 6,350 

Misc Intangibles 
Contingencies 

TOTAL INTANGIBLES | $ 93,250 

TOTAL COST | $ 97,650 

Upper Limit - 127,400 

Lower Limit - 68,000 
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FIGURE 5E 

Injector Well Workover Procedure 
Both Blinebry And Tubbs/Drinkard Zones 

1. Hot -Oil down casing w/35 bbls o i l +/~ 24 hrs prior to 
MIPU and pump well to retrieve o i l . 

2. MI and RUPU. Check for pressure and bleed off as 
necessary. 

3. ND wellhead, NU BOP 

4. POH and LD rods, pump and tubing. 

5. RIH w/bit and scraper on 2-7/8" WS to +/- 6050 f t . 

NOTE: I f a BP has been set above the Tubbs/Drinkard, 
POH and LD scraper. TIH w/bit (or mill) and drlg out 
BP. 

6." POH w/bit & scraper. RIH w/packer to +/~ 5 0 f t above 
top of perfs and set packer. Load backside w/ 9.0 ppg 
brine and pressure up to 500 psi, hold for 30 minutes. 

7. I f casing holds pressure, proceed to step 8. I f casing 
w i l l not hold pressure, release packer, POH and run 
VERTILOG. Repair casing as needed, ie, squeeze 
cement and attempt to c i r c to surface or cut, pull and 
replace bad casing. 

8. Release packer and POH. 

9. R.U. Perforators and perf Tubbs/Drinkard and Blinebry 
intervals w/ +/- 10 shots each (total +/- 20 shots as 
per 0/A specifications). 

Monitor surface conditions while perforating. 
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10. P.U. RBP and treating packer on 2-7/8" WS and TIH to 
+/- 6050' (below bottom Tubbs/Drinkard perfs) Set RPB. 
P.U. to +/- 5750' (between Tubbs/Drinkard and Blinefry 
erfs) and set packer. Acidize Tubbs/Drinkard interval 
w/ 10,000 gals of 15% NEA and xylene mix. Divert w/3 
1000 # rock salt blocks. 

11. SI for 1 hr. Swab test. 

12. Release packer, TIH and retrieve RBP, P.U. and set RBP @ 
+/~ 5750' and pressure test psi. P.U. to +/~ 5000' 
(above top of Blinebry perfs), and set packer. 

13. Acidize Blinebry interval w/ +/- 15,000 gals 15% -
xylene mix. Divert w/4 1000 # rock salt blocks. 

14. S.I. for 1 hr. R.U. and flowback. 

15. Release packer, TIH and retrieve RBP. TOH. 

16. RIH w/ 2-3/8" plastic coated tbg, NP LOC-Set packer 
(or equivalent) and on/off tool. Set packer @ +/-
4900 ft. N.D. BOPE. N.U. injection equipment, wellhead, 
etc. as per prod dept recommendations. 

17. RD & MOPU TOTPS 
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WORKOVER COST ESTIMATE 

Well: Convert to Injector 
Blinebry and Tubbs/Drinkard 

Project: Justis Field 
water flood 

TANGIBLES 

Casina 
Tubing 2-3/8" plas t i c coated tbg 22.000 
Liner 
Well Head Equip. 
Surface Equip. 
Subsurface Equip. NP packer w/on-off tool 4 ,800 
Misc. Tangibles 500 

TOTAL TANGIBLES $ 27,300 

INTANGIBLES 

Hot o i l well 100 
Loc. Prep. & Dirt Work 500 

Unit Time- 12 davs § $1300/dav 15,600 
Trucking 400 
Cmtq & sgueezing 7,500 
Logging & Surveys TS-GR, Vertilog 6,000 
Testing 1,000 
Perforating 1,300 
Treating 32,000 
Bits 700 
Mud & Drayage 
FW & BW 1,100 

RENTALS 

Well Control Equipment 600 
Tbg DP & DC 2 ,200 
Drlg & Circ Eguip 1,800 
Fishing Tools 
Pkr, BP, etc. 1, 300 
Special Tools 1,200 

OVERHEAD & SUPERVISION 5,350 

Misc Intangibles 
Contingencies 

TOTAL INTANGIBLES $ 78,650 

TOTAL COST $ 105,950 

opper Limit - 136,500 

Lower Limit - 75,350 
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FIGURE 1F 

SOUTH JUSTIS WATERFLOOD ESTIMATE SUMMARIES ($M) 

80-ACRE 
LINE DRIVE 

40-ACRE 
FIVE SPOT 

1. Field Office and Laydown Area 250 250 

2. Electrical Power Distribution System 1,100 1,590 

3. Injection Water Supply 350 350 

4. Injection Plant 2,400 2,620 

5. Injection Water Distribution System 3,350 4,610 

6. Injection Well Hook-up 100 170 

7. Central Battery 2,400 2,530 

8. Satellite Batteries 2,400 3,260 

9. Production Gathering System 1,900 2,580 

10. Automation 2,342 2,780 

11. . Cleanup 480 480 

TOTAL 17,072 21,220 
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FIGURE 2F 

SOUTH JUSTIS WATERFLOOD 

OPTION SUMMARIES (M$) 

40-ACRE FIVE SPOT 

2000 

85 

65 
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FIGURE 3F 

'T-.-re: Pumping 

Prepared Sy: g.G. Anofson 

0«e: 0e-J1'?9 
i" ;T ,p»: Cr:!l it Ismeiutt 
— IGO.VS: tQ0.0C03C":W 

COPAS 
FACILITY COST ESTIMATE 

_ n * !t<m 
Sjb "otftl 

$ t 

V-'ELLMEAD ANO SUeSUPPACE ECU!P 
f u m o i $1,500 I 
flo«9 i Size. in. •?rQO€ C*v. i $;Pt i 

I 

1 IT; ! 0.375 D '. -3 j $057 ! $1,819 
;2i j 0 750 D 145 j $0.76 I $2,755 

.•31 | oooo c 1 : 1 $0.00 1 $0 
• OOOO 0 f >^-uw 1 $0 

-«»ecus S/Box 
i w.oc : $0 

» 0 « V R O C 5 « t 1 $250 I 
verve s.'KTH/«tc. $1,000 

TfvefJno 1 $7S0 
Miscellaneous . $0 ! ! $3,074 

s:.'VP!NG UNITS 
Description > £30.000 
T'uct'lna 1 $2,000 t 
Misecit&ntous $0 ! $21 . : : : 

?=ESSUP.E V E S S E L S 
wi". 'Srst 

SiOorctS' • 0 to ! $0 i 

s c . $0 
-eater 0 $0 ; $0 

* ! $0 

so •• $0 
""ruckma $0 

50 $0 

ENSiNES-P'JMPS.&POWER SC'JiP 
j Transfer Pumps ; $0 
! SU Prime Mover $2,000 

! Ui«c«ii«n«ou9 $0 52 GOO 

SPECIALITY EOUIPMENT PACKAGES 
• »ACT Unit $0 

C*hvOfo».ton £0 I 
102 Rimovai Eouis. $0 
Filter 'Jnits $0 

i «««C'on Plant 1 $0 — 

'•Jjct^oneoos $0 1; 
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FIGURE 3F * 

Qtur icJtmi t 

AFE T ,ec: Cf:': j CamoUtt 
-OGC A1- iCO C-OOOOVa 

Prepared By: 

:-E.\ERAL. -rso 
5;J5 fOC 

COPAS 
FACILITY COST ESTIMATE 

EE:S 

E c i i 

"•^NOATiCN 

;ina,\3fo,v«.i 
Mifctiioncotn 

rEAT EXCHANGERS 

ELEMENT SUMMARY: 

CONTINGENCY COST. 10.0% 

GROSS EXPECTED APE COST: 

NET AC SO SHARE: 

I-=033 APE :--=c= UMIT: 

'•iETAOGC L-=E=. JMIT: 

Sgfc Tctai 
E ' « T tn t L.r.i item 

•MSTPL'MENTS AND CONTROLS 
«•««'•«<» £*u.p $31 

$5l 

ELECTRICAL 

-1 E l c - n c c n 
; Miscellaneous 

i 

S-.-'aes Cimaaes • EC .00 ; 1 EO 
: Ptrmrt/Archtoieaicai/Suvtv i EO.CC i 1 EO 

.0 
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Appendix G - Participation Parameters 

Table 1G - Tract Participation Parameters 
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Appendix H - Tract Production Plots 

Figure 1H - Tract 1 - Chevron Stuart 
Rgure 2H - Tract 2 - Union Texas Stuart 
Rgure 3H - Tract 3 - Union Texas O. Stuart 
Rgure 4H - Tract 4 - ARCO J. A. Stuart 
Figure 5H - Tract 5 - ARCO Jal 
Figure 6H - Tract 6 - ARCO Langlie B (JH) 
Rgure 7H - Tract 7 - Union Texas Justis 
Rgure 8H - Tract 8 - ARCO Justice Federal 
Figure 9H - Tract 9A - ARCO N.W. Eaton (JH) Nos. 15, 16, and 17 
Figure 10H - Tract 9B - ARCO N.W. Eaton (JH) Nos. 15, 16, and 17 (T/D) 
Figure 11H - Tract 10A - ARCO N.W. Eaton (JH) No. 14 (Bly) 
Rgure 12H - Tract 10B - ARCO N.W. Eaton (JH) No. 14 (T/D) 
Figure 13H - Tract 11 - ARCO S.W. Eaton (JH) Nos. 9 and 11 
Figure 14H - Tract 12A - ARCO S.W. Eaton (JH) No. 8 (Bly) 
Rgure 15H - Tract 12B - ARCO S.W. Eaton (JH) No. 8 (T/D) 
Rgure 16H - Tract 13 - ARCO S.W. Eaton (JH) No. 10 
Figure 17H - Tract 14 - ARCO S.E. Eaton (JH) No. 13 
Figure 18H - Tract 15 - ARCO S.E. Eaton (JH) No. 12 
Figure 19H - Tract 16 - ARCO Stuart A WN 
Figure 20H - Tract 17 - Amerada Hess W. F. Stuart 
Rgure 21H - Tract 18 - Union Texas Langlie D 
Figure 22H - Tract 19 - ARCO Langlie B Federal 
Figure 23H - Tract 20 - ARCO Langlie A Federal 
Rgure 24H - Tract 21 - ARCO Langlie Federal 
Rgure 25H - Tract 22 - Union Texas Langlie B 
Figure 26H - Tract 23 - Union Texas Blocker 
Rgure 27H - Tract 24 - Chevron McBuffington 
Figure 28H - Tract 25 - Pacific Enterprises Carlson B-13 
Figure 29H - Tract 26 - ARCO Wimberly WN 
Rgure 30H - Tract 27 - Pacific Enterprises Carlson A-23 
Rgure 31H - Tract 28 - Texaco Las Cruces C 
Figure 32H - Tract 29 - ARCO Wimberly (JH) No. 2 
Rgure 33H - Tract 30 - ARCO Wimberly (JH) No. 3 
Figure 34H - Tract 31 - ARCO Carlson A Federal 
Figure 35H - Tract 32 - American Exploration El Paso Federal 
Figure 36H - Tract 33 - Union Texas Carlson B 
Rgure 37H - Tract 34 - Amerada Hess Ida Wimberiey 
Figure 38H - Tract 35 - Texaco Coates C 
Figure 39H - Tract 36 - Texaco Coates D 
Figure 40H - Tract 37 - Texaco C. E. Penny Federal NCT-4 
Rgure 41H - Tract 38A - Union Texas Buffington B Nos. 3 and 4 
Rgure 42H - Tract 38B - Texaco Buffington B No. 2 (T/D) 
Figure 43H - Tract 39 - ARCO Carlson (JH) 
Figure 44H - Tract 40 - Bruno Carlson B-26 
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Appendix H - Tract Production Plots 
(continued) 

Figure 45H - Tract 41 - ARCO Carlson Federal 
Rgure 46H - Tract 42 - Union Texas Carlson A 
Rgure 47H - Tract 43 - ARCO State Y 
Rgure 48H - Tract 44 - Bruno Carlson B-25 
Rgure 49H - Tract 45 - Texaco Hobbs A 
Rgure 50H - Tract 46 - Amoco State A J 
Figure 51H - Tract 47 - ARCO Federal 35 
Figure 52H - Tract 48 - Union Texas Gregory A Federal 
Rgure 53H - Tract 49 - Chevron Ramsay NCT-F 
Figure 54H - Tract 50 - Chevron Ramsay NCT-B 
Rgure 55H - Tract 51 - Rna Ginsberg Federal Nos. 8, 9, 10, and 11 
Figure 56H - Tract 52 - Texaco Riggs B Nos. 6 and 8 
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