
BEFORE EXAMINER CATANACH 

OIL CONSERVATION DIVISION 

EXHIBIT NO. 
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95-7227/3070 

C H Bank of America N O . 4 8 0 0 4 6 9 4 
New Mexico, N.A. 

• P.O. Box 25000 

JK E L ^ M ^ A ' M A M 1 ^ 07/06/95 
REMITTER : , — 

QHE THOUSAND NINE HUNDRED SIXTY AND 25/100 
P A Y $$«»!,960.25 

r 
THE WESTERN COMPANY OF NORTH AMERICA 

TOTHE 
ORDER • 
OF 

CASHIERS CHECK 
VOID AFTER SIX MONTHS 

BY bt L^r \LX-^ . 
Bank of America New Mexico, N.A. - AUTHORIZED SIGNATURE 
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INC , WELL.! CHACO U«I 

PROD REVENUE: 1638,68 
EOUlP PhVENUE; 1252.50 
GR038 REVENUEi 2891.18 

LINE DISCOUNTS APPLY? N 
SALES ...ON : 

JO CON: 
BID CON: 

018T CON: 
TOTAL CON: 

NET REVENUE: 

TAX AMOUNT: 
ROY AMOUNT: 

TOTAL: 

10 40,82 
, 00 
, 00 
, 00 

1040.82 

1850,36 

109.89 
. 00 

36 . 00 
. 00 
. 00 
. 00 

36 , 00 

PURCHASE ORDER 1; 
PROPOSAL NUMBER : 
I-i 0 0 f 0 P R !. NT?,.,; E E X T E N D iii: D 
—»~ ACCRUED DISCOUNTS 
REG; ,00 ,00 
JO: ,00 ,00 

QUALITY INFORMATION = 
RT3 ? ( Y/N) PROF , , ? 
ECU I P , , , ? ( 1--5 ) PRO DUG 7'? 
PERF,,,,? ( 1 - 5 ; SAFE,,,? 
SHOULD UE CON FACT ? 
JO & REPORT PROBLEM ? 
CUSTOMER REACTION ? 

BILLING INSTRUCTIONS ^ 

zz zz :::: :::: :::: :::: 

( 1 -5 
( l •••• 5 
< 1-5 
( Y/N 
( Y/N 
( 1 4 

I 9 6 0 , 2 5 
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District 

I B PERFORMANCE REPORT 

Date ^ field Receipt Number_ 

Customer Name Well Name 

Stimulation: • Fracture • Acid • Sand Control D^isrrPump Cement: O Land • Offshore 

Gas: • N, O CO, • Binary • Tools D Surface • Int./Long 

Customer Rep. Reaction: D Pleased • Neutral • Displeased • Not on Job 

Was there a problem on this job? • Yes CVNb' (If NO checked, do not complete form further) 

• Marine O T.O.B. 

O Squeeze Q Other_ 

A. RTS PERFORMANCE 

01 • Under 1 Hour Late 
02 • 1-4 Hours Late - No. Hours 

Late 
03 • Over 4 Hours Late - No. Hours 

Late 

Cause: 

04 • Borrowed Equip/Labor Late 
05 • Delay on Prior Job 
06 • District Personnel Late on Yard 
07 • Equipment Failure on Location 
08 • Equipment Failure on Way to 

Location 
09 • Equipment Failure on Yard 
10 • Hotshot Trip 
11 • Lost Way to Location 
12 • Outside Service Late 
13 • Poor Communications 
14 O Products Problem 
15 • Road/Location Conditions 
16 • Wait on Customer Rep 
17 • Other 

B. PRODUCT PERFORMANCE 

01 • Additive Incorrect/Not Used 
02 • Bad Water 
03 • Contamination 
04 • Defective Material 
05 • Freezing 
06 • Incorrect Base Material 
07 • Incorrect Mixture 
08 • PH 
09 • Total Sand Does Not Match 

What Was Pumped 
10 • Viscosity 
11 O Volume of Fluid/Additives 

Recorded Does Not Match 
What Was Pumped 

12 • Product Code 

C. JOB PROCEDURE 

01 • Cemented Csg/Tbg 
02 • HP/Rate Requirements 
03 • Improper Slurry Density 
04 • Job Interruption 
05 • No Returns 
06 • Plug Not Bumped 
07 • Screenout 
08 • Other 

Cause: 

09 • Equipment Failure 
10 • Human Error 
11 • Inadequate Job Design 
12 a Insufficient Material 
13 • Product Failure 
14 • Well Conditions 
15 O Other 

13 • Other 

D. EQUIPMENT 

01 • Acid Frac/Pump 
02 • Batch Mixer 
03 • Blender 
04 • Bulk Truck 
05 • Cement Pump 
06 • Chem Add 
07 • Field Bin 
08 £3 Frac Pump 
09 • Goose 
10 • Line Truck 
H O N ] Pump 
12 • N 2 Transport 
13 • Q.C. U b Van 
14 • SPC/CMG 
15 • Sand Conveyor 
16 Q Sandmaster 
17 a Sand Truclc/Air Can 
18 • TMV 
19 a Tractor 
20 • Transport Cement 
21 • Transport Liquid 
22 • Van/Pickup 
23 • Other 

E. EQUIPMENT PERFORMANCE 

Problem Unit(s) 

Instrumentation/Monitoring: 

Fluid End: 

01 • Fluid End Block 
02 • Manifold 
03 • Packing 
04 • Valve 
05 a Other 

Pumping Equipment: 

06 • Engine 
07 • Hydraulics 
08 • Power End 
09 • Supercharge/Mix Pump 
10 • Transmission 
11 • Vaporizer 
12 • Other 

Mixing Equipment: 

13 • Agitator 
14 • Chemical Pump 
15 • Dry Chemical Feed 
16 • Electrical 
17 • Engine 
18 • Hydraulic/Air Hoses 
19 • Hydraulics 
20 • OSHA Air Valves 
21 • Recirculating Cement Mixer 
22 • Sand Ramp 
23 • Sandscrews 
24 • Suction/Supercharge Pump 
25 • Transmission 
26 • Tub Level 
27 • Other 

28 • Cables/Connections 
29 • Closed Loop Controllers 
30 • Densiometer 
31 • Flow Meter 
32 • Martin Decker 
33 • Model "C" 
34 • Modem Data Line 
35 • Printer/Plotter 
36 o Software 
37 • Transducer 
38 • Viscometer 
39 • WestComp 
40 • WestFrac III 
41 • WestFrac IV 
42 • WestView 
43 • Other 

Miscellaneous: 

44 O 
45 • 
46 • 
47 • 
48 • 
49 • 
50 • 
51 • 
52 • 
53 • 
54 • 

Air Blower 
Ball Injector 
Cement Head 
C0 2 Booster 
Failed Line/Fitting 
Hydraulic Power Pack 
Pressure Relief Valve 
Stake Bed 
Suction Manifold Trailer 
Wellhead Protector 
Other 

F. OTHER PROBLEMS 

01 • Accident 
02 • Communications System 
03 O Connectton/Vaive Leak 
04 • No Ball Out 
05 • Personal Injury 
06 • Remote Data Transmission 
07 • Other 

Brief Explanation of Problem(s): If product failure, list the trade name of the fluid used. Forward complete description, samples, and test data as per FIELD 
PROCEDURES MANUAL to WPS Research, Technical Lab Services 

1 ' 

Service Supervisor:/ ^ j / \ District Managerr' 

WCNA-1744 108-94: Whi te C O D V - Enuirjment. Maintenance and Standards - FW Yellow CODV - District File 



JOB REPORT 

PURPOSE: 

To identify the areas within a service procedure which need to be corrected. It will serve as a vehicle 
to quantify the types of problems experienced and allow responses to be directed for correction. 

PROCEDURE: 

A Job Report is to be completed on each job performed by The Western Company. 

JOB REPORT INSTRUCTION SHEET 

1 PRINT DISTRICT NAME. 

2 LIST DATE OF JOB. 

3 LIST FIELD RECEIPT NUMBER. 

4 PRINT CUSTOMER'S NAME. 

5 PRINT WELL NAME. 

6 CHECK BOX SHOWING TYPE OF JOB FOR THIS JOB REPORT (I.E. TYPE OF STIMULATION, 
GAS, CEMENT). 

7 CHECK BOX CORRESPONDING TO CUSTOMER'S REACTION TO JOB. 

8 CHECK EITHER YES OR NO BOX; IF NO BOX IS CHECKED, DO NOT COMPLETE FORM FURTHER. 
(FOLLOW INSTRUCTIONS AT THE END OF THIS PAGE FOR DISTRIBUTION.) 

9 CHECK CORRESPONDING BOX IF YES_ TO ANY OF THESE PROBLEMS. 

10 PRINT A BRIEF EXPLANATION OF ANY PROBLEM(S). IF PRODUCT FAILURE, FOLLOW 
INSTRUCTIONS AS OUTLINED IN THIS AREA. 

11 HAVE SERVICE SUPERVISOR SIGN. 

12 HAVE DISTRICT MANAGER SIGN. 

FOLLOWING COMPLETION OF THIS FORM, SEND: 

WHITE COPY TO EQUIPMENT, MAINTENANCE AND STANDARDS IN FORT WORTH 

KEEP YELLOW COPY FOR YOUR DISTRICT FILES 



DISTRICT 

ACCOUNT 

CHEMIC*'- MATERIALS !SSUED/RE T ' , r*NED 
, DISPATCH SHEET NO. A£<Ly*2f~~ WELL NAME 

CUSTOMER w / / f ^ (dP't i /A ^ a / * DATE OF JOB 

FIELD RECEIPT NO. l f y ~ / / ?f?9,J. FIELD RECEIPT DATE 

PRODUCT DESCRIPTION WIN UOM 
QUANTITY 

ORDERED 
LOADED/ 
BLENDED 

QUANTITY 
RETURNED 

NET 
USAGE 

VERIFIED 
TO FIELD 
RECEIPT 

4 /ex*' 'o 

ISSUED BY. DATE RECEIVED BY. 

APPROVAL 
WCNA-1460 (11/891 



VOLUME CALCULATION 
(SHOW ALL JOB CALCULATIONS BELOW) 

A Supervisor must either prepare or verify this form 



CHEMICAL MATERIALS ISSUED/RETURNED 
DISTRICT 

ACCOUNT 

CUSTOMER 

DISPATCH SHEET NO. 
1 » IP? 

. WELL NAME' 

.DATE OF JOB. 

FIELD RECEIPT NO. rO, t, I 2.2 FIELD RECEIPT DATE ' / -> 

PRODUCT DESCRIPTION WIN UOM 
QUANTITY 

QUANTITY 
RETURNED 

NET 
USAGE 

VERIFIED 
TO FIELD 
RECEIPT 

PRODUCT DESCRIPTION WIN UOM 
ORDERED 

LOADED/ 
8LEN0ED 

QUANTITY 
RETURNED 

NET 
USAGE 

VERIFIED 
TO FIELD 
RECEIPT 

hi. ST) (ft! 

ISSUED BY. .DATE. RECEIVED BY. DATE 

APPROVAL 
WCNA.1460 (11/89) OPERATIONS SUPERVISOR 



VOLUME CALCULATIONS 
(SHOW ALL JOB CALCULATIONS BELOW) 

A Supervisor must either prepare or verify this form 

PREPAREr/BY VERIFIED BY 

TITLE TITLE 



STIMULATION DISPATCH SHEET 

District / - r -
Owt. 
No. 1 1 1 1 I 

Job 1 ^ f l ' * 
No. i J U . 

Same A s 
Job No. 1 1 1 1 1 i 

Field 
Receipt 1. 

• 
2. 

3. 4 . 1' 8. 

Order 
Taken By Date 

Operator 
P.O. No. 

Order 
Placed By Phon, ^ f f ^ / / 

Credit 
Number 

Company Lease 
Name ft No. 

Job Instructions 

4lZ-
HuM Type: 

CHI-Water Emut. 

Oa-Acid Emut. 

A d d O - 10% 

Acid 10.1 - 20% 

Acid 20.1% ft up 

Gelled Add 

Other Acid 

08 

09 

10 

11 

12 

13 

14 

Geeed ON 

Other OH 

X-Linked Water 

Gefted Water 

Other Water 

Poem 

Scale Treat. 

I S 

16 

18 

day Stab. 

Flow Control 

17 _ Super Frac 
Misc. 

Gaa: 

l [ ~ j C O t 3r~]OTH 

2UN, 4[Jr 

Proooent: 

Sand 

Other 

jPSJL 
0 - 3000 

3001 - 6000 

5001 - 6000 

6001 - 8000 

8001 • 10000 

10001 - 16000 

16001 ft up 

Vol (Gait: 

0- 1600 

1601 - 6000 

5001 - 20000 

20001 - 60000 

60001 - 100000 

100001 ft up 

WeU: 

New 

Rework 

New Zone 

Other 

Data ft 7 
Time Wanted c c f 

Total 

Depth /Jfocj 
Type & Amount Material Needed 

Casing 
Size ft Wgt. 

Oper. 
Max Press 

2 

Tubing _ / 
Size ft Wgt. ^ / / & 

Hole 
Size 3 

Flush 4 

u y 
Top / / 
Connection 

5 

Directions to Well: 
r-rVr% ^ <~*> * V a s * * * / r - s ^ ? y . - g V T V y ^ Z ^ w ^ 

Miscellanaous Information: 

NAME Yard Time Unit 1 Unit 2 Service Engineer Empl. No. Unit Act. Hrs. 

3* t / y 1 1 1 1 1 1 1 1 1 l i i : 

, , , 
i i i i i i i i : 

. i i l l l 
Left Last Job 

Date 

/Yard 

Time 

, 1 , i , 1 • 1 

i i i i i i 
Arrived Jc 

Date 

>b 

Tims 

. i i l l l 
Total Off-road 
MHaaga 

1 1 

. ! . i . i • i 

. 1 Y 1 . 1 
BORROWED EQUIPMENT Start Serv ice 

. 1 Y 1 . 1 
Loaning 
District 

Rendezvous 
Equip. 
Type 

Date Time 

, 1 1 I I I 

Loaning 
District Place Time 

Equip. 
Type , ! , ! , 1 1 1 

. 1 1 i i i 

Stop Serv 

Date 

ice 

Time 

. i . i i i . i , i . 1 • 1 

. 1 1 l I . 

Arrived Next J 

Data 

sb/Yerd 

Time 

. i . i i i 

1 1 
. 1 . 1 . i : i 

. 1 1 i i i End J I I I I I 

. I i 1 1 1 * • » 1 I 1 I I I 
FORM WCNA - 1189 (12-90 15M> 

HniismM r n p v 



CHACO #2R, 07/05/95, L311893 
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PPrTREATHENT SAFETY "EPORT 

11. 20. 29. 

12. 21. 30. 

13. 22. 31. 

14. 23. 32. 

15. 24. 33. 

16. 25. 34. 

17. 26. 35. 

18. 27. 36. 
TOPIC DISCUSSED (ITEMS SPECIFIC TO THIS JOB, IE. WEATHER, MSDS) 

1. EVERYONE PRESENT 

CHECK EACH BOX (NORMAL ITEMS FOR EACH SAFETY MEETING) 

7. FIRE FIGHTING EQUIPMENT ASSIGNED 

2. OUTLINE JOB 8. PERSONAL PROTECTIVE EQUIPMENT 

3. JOB ASSIGNMENTS 9. CAUTION BYSTANDERS 

4. PRESSURE LIMITS 10. ESCAPE ROUTES 

5. INSTRUCTIONS ON PRESSURE TEST 11. CHECK FOR CUSTOMER COMMENTS 

6. DISCUSS HAZARDS 12. SMOKING AREA ESTABLISHED 

EXPLANATrC* OF INCIDENT 
THIS AREA FOR EMPLOYEE WRITE41PS, BAD IRON, SYSTEMCHANGSS, ETC; FOR JOB PROBLEM. REFER TO JOS REPORT. 

THERE MUST BE ONE REPORT FOR EACH DAY AT A LOCATION. LE MISCSXANEOUS PUMP, 
SQUEEZE JOB, ETC. ALTHOUGH THERE MAY ONLY BE ONE FIELD RECEIPT NUMBER 

• COPY TO DISTRICT WELL RLE 
DISTRIBUTION 

» COPY TO SAFETY & REGULATORY COMPLIANCE tF AN UNSAFE ACT IS NOTED 
MEETING PRINTED NAMEOFCOMPAfW REPRESENTATIVE 



JOB PERFORMANCE REPORT 

District Date 

Customer Name \ .V" Well Name ( / V ' 

Field Receipt Number, 

\ / 
Stimulation: O Fracture-— • Acid ^ Sand Control • Misc. Pump Cement: • Land a Offshore • Marine O T.O.B. 

Gas: 

Customer Rep. Reaction: ^fteased 

• CO, • Binary • Tools , . . CTSurface • Int./Long.. , ,a Squeeze Q Other_ 

• Neutral • Displeased O Not on Jolw ;> - ... •• 

Was there a problem on this job? O Yes (If NO checked, do not complete form further) 

A. RTS PERFORMANCE 

01 • Under I Hour Late 
02 • 1-4 Hours Late - No. Hours 

Late 
03 • Over 4 Hours Late - No. Hours 

Late 

Cause: 

04 • Borrowed Equip/Labor Late 
05 • Delay on Prior Job 
06 • District Personnel Late on Yard 
07 • Equipment Failure on Location 
08 • Equipment Failure on Way to 

Location 
09 • Equipment Failure on Yard 
10 • Hotshot Trip 
11 • Lost Way to Location 
12 • Outside Service Late 
13 • Poor Communications 
14 • Products Problem 
15 • Road/Location Conditions 
16 • Wait on Customer Rep 
17 • Other 

B. PRODUCT PERFORMANCE 

01 • Additive Incorrect/Not Used 
02 • Bad Water 
03 • Contamination 
04 • Defective Material 
05 • Freezing 
06 • Incorrect Base Material 
07 • Incorrect Mixture 
08 • PH 
09 • Total Sand Does Not Match 

What Was Pumped 
10 • Viscosity 
11 • Volume of Fluid/Additives 

Recorded Does Not Match 
What Was Pumped 

12 • Product Code 

C. JOB PROCEDURE 

01 • Cemented Csg/Tbg 
02 • HP/Rate Requirements 
03 • Improper Slurry Density 
04 • Job Interruption 
05 • No Returns 
06 • Plug Not Bumped 
07 • Screenout 
08 Q Other 

Fluid End: 

Cause: 

09 • Equipment Failure 
10 • Human Error 
11 • Inadequate Job Design 
12 • Insufficient Material 
13 a Product Failure 
14 • Well Conditions 
15 • Other 

E. EQUIPMENT PERFORMANCE Instrumentation/Monitorine: 

Problem Unit(s) 28 • Cables/Connections 
29 • Closed Loop Controllers 
30 ofiensiometer 
31'CTFlow Meter 
32'tl Martin Decker 
33 0 Model "C" 
34 O Modem Data Line 
35 O Printer/Plotter 
36 • Software 
37 • Transducer 
38 O Viscometer 
39 D WestComp 
40 O. WestFrac III . 

D WestFra'c/V' 
'42 • WestView 
43 D Other 

01 • Fluid End Block 
02 • Manifold 
03 D Packing 
04 • Valve 
05 • Other 

13 • Other 

D. EQUIPMENT 

01 • Acid Frac/Pump 
02 • Batch Mixer 
03 • Blender 
04 • Bulk Truck 
05 • Cement Pump 
06 a Chem Add 
07 • Field Bin 
08 • Frac Pump 
09 • Goose 
10 • Line Truck 
H O N } Pump 
12 • N 2 Transport 
13 • Q.C. Ub Van 
14 • SPC/CMQ 
15 • Sand Conveyor 
16 • Sandmaster 
17 • Sand Truck/Air Can 
18 • TMV 
19 • Tractor 
20 • Transport Cement 
21 • Transport Liquid 
22 • Van/Pickup 
23 • Other 

Pumping Equipment: 

06 0 Engine 
'_X)7 D Hydraulics 
' 08 • Power End ^ 

09 • Supercharge/Mix Pumu£ 
10 • Transmission ^ \J 
11 • Vaporizer 
12 O Other t 

•! . Miscellaneous: 

.11 

\ Mixing Equipment: 7 
f$ • Agitator 
14 • Chemical Pump 
15 • Dry Chemical Feed 
16 • Electrical 
17 • Engine 
18 • Hydraulic/Air Hoses 
19 • Hydraulics 
20 • OSHA Air Valves 
21 • Recirculating Cement Mixer 
22 • Sand Ramp 
23 • Sandscrews 
24 • Suction/Supercharge Pump 
25 • Transmission 
26 • Tub Level 
27 O Other 

44 • Air Blower 
45 • Ball Injector 
46 • Cement Head 
47 • CO, Booster 
48 • Failed Line/Fitting 
49 • Hydraulic Power Pack 
50 • Pressure Relief Valve 
51 • Stake Bed 
52 • Suction Manifold Trailer 
53 • Wellhead Protector 
54 • Other 

F. OTHER PROBLEMS 

01 • Accident 
02 • Communications System 
03 • Connection/Valve Leak 
04 • No Ball Out 
05 • Personal Injury 
06 • Remote Data Transmission 
07 • Other 

Brief Explanation of Problem(s): If product failure, list the trade name of the fluid used. Forward complete description, samples, and test data as per FIELD 
PROCEDURES MANUAL to WPS Research, Technical Lab Services 

Service Supervisor:v District Manager: 

WCNA-1244 108-94) White Copy - Equipment, Maintenance and Standards - FW Yellow Copy - District File 



JOB REPORT 

PURPOSE: 

To identify the areas within a service procedure which need to be corrected. It will serve as a vehicle 
to quantify the types of problems experienced and allow responses to be directed for correction. 

PROCEDURE: 

A Job Report is to be completed on each job performed by The Western Company. 

JOB REPORT INSTRUCTION SHEET 

1 PRINT DISTRICT NAME. 

2 LIST DATE OF JOB. 

3 LIST FIELD RECEIPT NUMBER. 

4 PRINT CUSTOMER'S NAME. 

5 PRINT WELL NAME. 

6 CHECK BOX SHOWING TYPE OF JOB FOR THIS JOB REPORT (I.E. TYPE OF STIMULATION, 
GAS, CEMENT). 

7 CHECK BOX CORRESPONDING TO CUSTOMER'S REACTION TO JOB. 

8 CHECK EITHER YES OR NO BOX; IF NO BOX IS CHECKED, DO NOT COMPLETE FORM FURTHER. 
(FOLLOW INSTRUCTIONS AT THE END OF THIS PAGE FOR DISTRIBUTION.) 

9 CHECK CORRESPONDING BOX IF YES TO ANY OF THESE PROBLEMS. 

10 PRINT A BRIEF EXPLANATION OF ANY PROBLEM(S). IF PRODUCT FAILURE, FOLLOW 
INSTRUCTIONS AS OUTLINED IN THIS AREA. 

11 HAVE SERVICE SUPERVISOR SIGN. 

12 HAVE DISTRICT MANAGER SIGN. 

FOLLOWING COMPLETION OF THIS FORM, SEND: 

WHITE COPY TO EQUIPMENT, MAINTENANCE AND STANDARDS IN FORT WORTH 

KEEP YELLOW COPY FOR YOUR DISTRICT FILES 



Page .of 

Operator 
Lease Name 

Well-Site Quality Control 
and Blend Schedule 
for Energized Fluids 
(attachment to treatment report) 

&Well No.: CA^^^^f^ 
Date: C T W ^ I ^ . ^ 
Field Receipt No.: J z r j 

Note: Use additional copies of this form for more 
transports. 

Liquid Phase: attach appropriate blend schedule(s), Q.C. report(s) and list type(s) 

Type of liquified gas (circle one)? C0 2 t N 2 

Liquified Gas: 

transport/tank number 

2 3 4 5 6 Quantity 
SCF(sft3) 

SCF (sft3) loaded < & * 
> 

minus SCF (sft3) after job 51** 
SCF (sft3) used 

) 

pressure, psig(kPa) 
before 

pressure, psig(kPa) after 

tank cap., gal(m3) 
before 

tank cap., gal(m3) after 

fraction containing liq. 
before 

fraction containing liq. after 

volume available, 
gallon(m3) 

before volume available, 
gallon(m3) after 

temperature, °F(°C) 
before 

temperature, °F(°C) after 

weight used, lbm(kg) 

Foaming Agent used? 
list foaming agent tradename 
loading 

Foamer dilution required? 
volume of foamer available 
volume of diluent used 
volume of diluted foamer 
expected liquid phase pumping rate 
pump rate for foamer 

Attachments: 
Blend Schedule and Q.C. Report for liquid phase 

WCNA 1518 5/93 

Yes/No 

Yes/No 
gal/100 gal. liq. phase 

. gallon or 

. gallon or 

. gallon or 

. bbl/min or 

. gal/min or 

m 3 

m3 

m3 

m3/min 
m3/min 

Prepared by. 
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. THE WESTERN COMPANY 
EARM2OT0N DISTRICT 

POST JOB LOCATION CONDITION/ CLEANUXESS 

WAS ALL TRASH PICKED I? YES NO_ 

WERE ALL SPILLS CLEANED tf? . YES__ NO_ 

WERE ALL SAM) PILES DOCKED 
DOWN AND SPREAD OUT • YES NO_ 

WAS LOCATION' LEFT IN AN* ACCEPTABLE 
CONDmON THAT MEETS OR EXCEEDS 

YOUR CO&fPANY GOTDELKES Y E S _ NO_ 

CO^ENTS: 

SERVICE SUPERVISOR; 

CUSTOMER 



The W»»t»m Company STIMULATION DISPATCH SHEET 

District 

Field 
Receipt 

Diet. 
No. 

Job 
No. 150 - 0 

4 . 

Seme As 
Job No. J I 

Tak.nBy /tf A^JtittieT/Y 
Operator 
P.O. No. 

Company J # 

Phone 
Credit 
Number 

Lease 
Name & No. 

Job Instructions 

^j>"' *f ***** 

Fluid Type: 

Oil-Water Emul. 

Oa-Add Emut. 

A d d 0 - 10% 

Acid 10.1 • 2 0 % 

Acid 20.1% & up 

Geied Acid 

Other A d d 

08 

0 9 

10 

11 

12 

13 

14 

Geeod C4 I S 

Other Oil 16 

X-Unked Water 17 

Gelled Water 18 

Other Water 

Foam 

Scale Treat. 

Clay Stab. 

Flow Control 

I Super Free 

Gas: 

i n c p r 
2 Eft, 

3r~]0TH 
4 | J r 

Pfooput: 

Sand 

Other 

(PSI) 

1 0 0- 3000 
3001 - 5000 
5001 - 6000 
6001 - aooo 
8001 - 10000 

10001 - 15000 

15001 ft up 

Vol (Gall: 

0- 1600 
1501 - 6000 
5001 - 20000 
20001 - 60000 
60001 - 100000 
100001 a. up 

WeU: 

Rework 

New Zone 

Other 

Date & 
Time Wanted £ 

Casing 
Size & Wgt. 

Total 
Depth 

Oper. 
Max Press 

Type & Amount Material Needed 

1 Mr, 
Tubing 
Sirs & Wgt. 

Hole 
Size 

Flush 
In • 

Top 
Connection " w I 

•m f?4*te S%*J-. — - ------ ---- ' 

Directions to Well: 

//fc 

Misce l laneous Information: 

NAME Yard Time Unit 1 Unit 2 Service Engineer Empl. No. Unit Aa. Hr». 

i i i i 

J L ' ' ' 
Lett Last Job/Yard 

Date 

I I 
_1 I I I L_ 

Time 

Arrived Job 

Total Off-road 
Data 

I I I l_L 

Time 

_ L 
BORROWED EQUIPMENT Start Service 

Loaning 
District 

Rendezvous 

Place Time 
Equip. 
Type 

Date Time 

j :__!_ 
Stop Service 

Oste 

» ' ' ' ' ' I 

Time 

Arrived Next Job/Yard 

Date Time 

End I I I I < I 

I I I I I I 
FORM WCNA - 1189 (12-90 15MI 

HOUSTON COPY 



CHEMICAL MATERIALS ISSUED/RETURNED 
(l 

DISTRICT 

ACCOUNT 

i -
1 

CUSTC 

DISPATCH SHEET NO.. 

CUSTOMER . J > ^ 

WELL NAME 

- 2 . DATE OF JOB 

FIELD RECEIPT NO. ,;fffrt#r FIELD RECEIPT DAT 

PRODUCT DESCRIPTION WIN UOM 
QUANTITY 

ORDERED 
LOADED/ 
BLENDED 

QUANTITY 
RETURNED 

NET 
USAGE 

VERIFIED 
TO FIELD 
RECEIPT 

7K 

r 

ISSUED BY 



VOLUME CALCULATIONS 
(SHOW ALL JOB CALCULATIONS BELOW) 

A Supervisor must either prepare or verify this form 

PREPARED BY 

TITLE 



CHACO 02R, 02/16/95, L309745 
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PRHREATHENT SAFETY r!PORT 
gii:i;::S::|!fM^Q.MER NAME 

J ; D I ^ R ^ iN WHICH MEETING: 1$ HBU> 

CUSTOMER LEASE 

JJL 
CONDUCTED ON LOCATION 

DATE AMJPM 
FIELD RECEIPT NUMBER 

L3o 7 ^ 7 

TORC DISCUSSED (ITEMS SPECIFIC TO THIS JOB, I E WEATHER, MSOS) 

1. EVERYONE PRESENT 

CHECK £ACH BOX (NORMAL ITEMS FOR EACH SAFETY MEETING* 

7. FIRE FIGHTING EQUIPMENT ASSIGNED 

2. OUTLINE JOB 8. PERSONAL PROTECTIVE EQUIPMENT 

3. JOB ASSIGNMENTS 9. CAUTION BYSTANDERS 

4. PRESSURE LIMITS 10. ESCAPE ROUTES 

5. INSTRUCTIONS ON PRESSURE TEST 11. CHECK FOR CUSTOMER COMMENTS 

6. DISCUSS HAZARDS 12. SMOKING AREA ESTABLISHED 
EXPtANATlON OF INCIDENT 

THIS AREA FOR EMPLOYEE WRITE-UPS, BAD IRON, SYSTEM CHANGES, ETC; FOR JOB PROBLEM, REFER TO JOB REPORT. 

THERE MUST BE ONE REPORT FOR EACH DAY AT A LOCATION, LE MISCELLANEOUS PUMP, 
SQUEEZE JOB, ETC. ALTHOUGH THERE MAY ONLY BE ONE FIELD RECEIPT NUMBER 

• COPY TO DISTRICT WELL FILE 
DISTRIBUTION 

» COPY TO SAFETY & REGULATORY COMPLIANCE F AN UNSAFE ACT IS NOTED 
SIGNATURE OF PERSON CONDUCTING MEETING PRINTED NAME OF COMPANY REPRESENTATWE 

WCNA 1351 (08/92) 



I B PERFORMANCE REPORT 

Dislricl ' . ' ' - •' • Date | Field Receipt Number_ 

Customer Namo- /' ( •'/•„ r ---^ . Well Nam«_ 

Stimulation: B'Fracture • Acid • Sand Control • Misc. Pump Cement: • Land • Offshore a Marine • T.O.B. 

Gas: O^Nj a CO, Q Binary O Tools 0 Surface • Int./Long • Squeeze D Other_ 

Customer Rep. Reaction: B P̂Ieased • Neutral • Displeased • Not on Job 

Was there a problem on this job? • Yes (If NO checked, do not complete form further) 

A. RTS PERFORMANCE 

01 • Under 1 Hour Late 
02 • 1-4 Hours Late - No. Hours 

Late 
03 • Over 4 Hours Late - No. Hours 

Late 

Cause: 

04 O Borrowed Equip/Labor Late 
05 D Delay on Prior Job 
06 • District Personnel Late on Yard 
07 • Equipment Failure on Location 
08 • Equipment Failure on Way to 

Location 
09 • Equipment Failure on Yard 
10 O Hotshot Trip 
11 • Lost Way to Location 
12 • Outside Service Late 
13 • Poor Communications 
14 • Products Problem 
15 • Road/Location Conditions 
16 O Wait on Customer Rep 
17 • Other 

B. PRODUCT PERFORMANCE 

01 • Additive Incorrect/Not Used 
02 • Bad Water 
03 O Contamination 
04 • Defective Material 
05 O Freezing 
06 • Incorrect Base Material 
07 • Incorrect Mixture 
08 a PH 
09 • Total Sand Does Not Match 

What Was Pumped 
10 D Viscosity 
11 • Volume of Fluid/Additives 

Recorded Does Not Match 
What Was Pumped 

12 • Product Code 

C. JOB PROCEDURE 

01 a Cemented Csg/Tbg 
02 • HP/Rate Requirements 
03 O Improper Slurry Density 
04 • Job Interruption 
05 D No Returns 
06 • Plug Not Bumped 
07 • Screenout 
08 D Other 

Cause: 

09 • Equipment Failure 
10 • Human Error 
11 • Inadequate Job Design 
12 • Insufficient Material 
13 • Product Failure 
14 • Well Conditions 
15 • Other 

P. EQUIPMENT 

E. EQUIPMENT PERFORMANCE 

Problem Unit(s) 

Instrumentation/Monitoring: 

Fluid End: 

01 • Fluid End Block 
.02 • Manifold 
03 • Packing 
04 • Valve 
05 • Other 

Pumping Equipment: 

06 • Engine 
07 • Hydraulics 
08 O Power End 
09 • Supercharge/Mix Pump 
10 • Transmission 
11 • Vaporizer 
12 • Other 

13 • Other 

01 • Acid Frac/Pump 
02 • Batch Mixer Mixii 
03 • Blender 
04 • Bulk Truck 13 • 
05 • Cement Pump 14 • 
06 • Chem Add 15 • 
07 • Field Bin 16 • 
08 O Frac Pump 170 
09 • Goose 18 • 
10 • Line Truck 19 • 
H O N ] Pump 20 • 
12 • N, Transport 21 • 
13 • Q.C. Ub Van 22 • 
14 • SPC/CMG 23 • 
15 O Sand Conveyor 24 a 
16 • Sandmaster 25 O 
17 • Sand Truck/Air Can 26 a 
18 • TMV 27 • 
19 a Tractor 
20 • Transport Cement 
21 • Transport Liquid 
22 a Van/Pickup 
23 • Other 

Mixing Equipment: 

28 • Cables/Connections 
29 • Closed Loop Controllers 
30 • Densiometer 
31 a Flow Meter 
32 • Martin Decker 
33 • Model -C" 
34 • Modem Data Line 
35 • Printer/Plotter 
36 • Software 
37 • Transducer 
38 • Viscometer 
39 • WeslComp 
40 • WestFrac III 
41 • WestFrac IV 
42 • WestView 
43 • Other 

Miscellaneous: 

44 • Air Blower 
45 • Ball Injector 
46 • Cement Head 
47 • COj Booster 
48 • Failed Line/Fitting 
49 • Hydraulic Power Pack 
50 • Pressure Relief Valve 
51 • Stake Bed 
52 • Suction Manifold Trailer 
53 • Wellhead Protector 
54 • Other 

F. OTHER PROBLEMS 

01 a Accident 
02 • Communications System 
03 • Connection/Valve Leak 
04 • No Ball Out 
05 O Personal Injury 
06 • Remote Data Transmission 
07 a Other 

Brief Explanation of Problem(s): If product failure, list the trade name of the fluid used. Forward complete description, samples, and test data as per FIELD 
PROCEDURES MANUAL to WPS Research, Technical Lab Services 

f w _ Z 

Service Supervisor: / f o s JI ^^—^^ District Manager: 

WCNA-1244 (08-94) White Copy - Equipment, Maintenance and Standards - FW Yellow Copy - District File 



JOB REPORT 

PURPOSE: 

To identify the areas within a service procedure which need to be corrected. It will serve as a vehicle 
to quantify the types of problems experienced and allow responses to be directed for correction. 

PROCEDURE: 

A Job Report is to be completed on each job performed by The Western Company. 

JOB REPORT INSTRUCTION SHEET 

1 PRINT DISTRICT NAME. 

2 LIST DATE OF JOB. 

3 LIST FIELD RECEIPT NUMBER. 

4 PRINT CUSTOMER'S NAME. 

5 PRINT WELL NAME. 

6 CHECK BOX SHOWING TYPE OF JOB FOR THIS JOB REPORT (I.E. TYPE OF STIMULATION, 
GAS, CEMENT). 

7 CHECK BOX CORRESPONDING TO CUSTOMER'S REACTION TO JOB. 

8 CHECK EITHER YES OR NO BOX; IF NO BOX IS CHECKED, DO NOT COMPLETE FORM FURTHER. 
(FOLLOW INSTRUCTIONS AT THE END OF THIS PAGE FOR DISTRIBUTION.) 

9 CHECK CORRESPONDING BOX IF YES TO ANY OF THESE PROBLEMS. 

10 PRINT A BRIEF EXPLANATION OF ANY PROBLEM(S). IF PRODUCT FAILURE, FOLLOW 
INSTRUCTIONS AS OUTLINED IN THIS AREA. 

11 HAVE SERVICE SUPERVISOR SIGN. 

12 HAVE DISTRICT MANAGER SIGN. 

FOLLOWING COMPLETION OF THIS FORM, SEND: 

WHITE COPY TO EQUIPMENT, MAINTENANCE AND STANDARDS IN FORT WORTH 

KEEP YELLOW COPY FOR YOUR DISTRICT FILES 
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345530 
Customer's Name 

Address . 

Date /" J 3" 

Commodity. 

£ < ? f a s ~ ~ lbs. Grose 

57*> 

lbs. Tare 

lbs. Net @. 

Remarks 

.Per Ib. Price. 

FORM SJ 2114D 

Shipper. 

Weigher 



COMPANY: — < l-c^/ok LEASE: (:////t*<o ^ A " . STAGE: / 

TYPE OF SAND WEIGHT UNIT DRIVER 

• 

DISPATCH NUMBER: /SO SU5 DATE: /-j?8 

SAND TRANSFERRED FROM OTHER LOCATION _ 

~7 

TOTAL SAND ORDERED TYPE: </c>/7e>6 AMOUNT: S:<3QQ/6s-

SIGNED 



FARMINGTON DISTRICT 
PR E-STIMUL ATI ON CHECKLIST-ENGINEERING 

DISPATCH: ^ y 

cn. z7-'X./^.*/c&- RTS Date 
Weir /^/^r) : RTS time 

check Y/N 
Water Samples 
Sand Samples 
Engineer(s) notified Name 

Dispatcher 

ENGINEERING: 
WPS Engineer . Eng-cn-!cc(t;rne) 
Verify Procedure . " • 
Verify Chemical Loading {chemicals & amounts) 
Typs of Chem-Ad acceptable? 
Q.C. Van Needed? 

Driver 
Tftv Required? 

Driver 
Stregs info Complete? 
Other 

Engineer 



• TEE WESTERN COMPANY 
FARMINGTON DISTRICT 

POST JOB LOCATION CONDITION/CLEANLINESS 

WAS ALL TRASH PICKED UP YEW-NO 

WERE ALL SPILLS CLEANED UP . YES / NO. 

WERE ALL SAM) PILES KNOCKED 
DOWN AND SPREAD OUT 

* 

WAS LOCATION' LEFT IN AN ACCEPTABLE 
CONDITION THAT MEETS OR EXCEEDS 
YOUR COMPANY GUIDELINES 

COMMENTS: 

YES^/ NO 

Y E S J J / NO. 

SERVICE SUPERVISOR: / . Vo.? *A 

CUSTOMER: 7T K Pdu>* »Js 



CHEMICAL MATERIALS ISSUED/RETURNED 
DISTRICT /^s/fl>///*/f>/cs/ DISPATCH SHFFT NO /SO£P3 WELL NAME (V/'/cC) / I 

I 

CUSTOMER ~7^A.£c£j.'f<& '3^7 DATE 0 F J 0 B //~ 3/" ? ^ 

ACCOUNT FIELD RECEIPT NO. FIELD RECEIPT DATE 

PRODUCT DESCRIPTION WIN UOM 
QUANTITY QUANTITY 

RETURNED 
NET 

USAGE 

VERIFIED 
TO FIELD 
RECEIPT 

PRODUCT DESCRIPTION WIN UOM 
ORDERED LOADED/ 

BLENDED 

QUANTITY 
RETURNED 

NET 
USAGE 

VERIFIED 
TO FIELD 
RECEIPT 

/\ D c K 
/M. 3 o<9 O 

AY /fc- SO a 

& • / / 

//*• 
/ £ % 

r 
/e> 

//&. 

//&• 
o 

Ah-

-

A 

- i — ' — 

^ t ( — DATF 4^/?>y/^sS^RECEIVEDBY ~7^ *9> t s QA* . J o U ^ A T / A - ^ / - f t ISSUED BY. 

APPROVAL 
WCNA-1460 (11/89) OPERATIONS SUPERVISOR 



VOLUME CALCULATIONS 
(SHOW ALL JOB CALCULATIONS BELOW) 

A Supervisor must either prepare or verify this form 

\ 
1 

PREPARED BY VERIFIED BY 

TITLE TITLE ^£_S 



The Western Compeny STIMULATION DISPATCH SHEET 

District FA 
Field 
Receipt 

ft. >vA yv\ «.T"cr«-̂  
Oist. 
No. 1 1 I 

3. 

TafcenBy l / c f e A A 

£ i5or Soma At 
Job No. 

4. 

T i m * Q7<OQ Date 

I I I I 

Oparator 
P.O. No. 

Order 
Placed 

Credit 
Number 

Company Lease 
Name & No. 

Job Instructions 

^ y ^ O /Ac - j? ̂ ccaAAa -
SO 

RuMTvcag, 
[ Q o i - W m r fnwfc,^. . . 09 

OaVAdd C m i t e ^ " OS 

Add 0 - 1 0 * 

Add 10.1 - 20% 

Add 20.1% * up 

Gated Add 

Other Aofct 

10 

I t 

12 

14 

<3eeM0ti.'< 

Foam 

-Unkad Water 

Gated Watar 

Othar Watar 

»8 j _ daySwe>. -> 

18 _ Row Control 

17 Supa»rV»*v . 

18 

Scale Treat. 

. Gaa;..,.... • 

1 rjCOat 3rjOTH 

" • ... 
PfODPejant:' 

F *»ee (MO- .-• fk li *W(0aaf4«S^ 
% 0- 3000 

Sand 2 300t>- 'BOQaVr *•- 0-f 1800 

2 Beads 3 ; 600t^800O-- 2 , 1 8 0 1 . 8000 

3 Other 4 6001- 8000 -"1001 - 20000 
NOfaft S 8001 • 10000 4 20001 - 80000 

8 1000t-18000 8 '80001'100000 

7 16001 •«e> ... 8 100001 & up^ 

Wtfi 

•v ? 

V. 

Othar 

Oate 
Time Wanted 

Total Type & Amount Material Needed 
1 Ass/Cirsdr z*z2>= 

Casing 
Size & Wgt. M a T p r e s ^ O O O zr-y; JSC 
Tubing 
Size & Wgt 

Hole 
Size A f - i o 

Flush . 

Top 
Connection ^55 
Directions to WeH: 

Ar A A p I 

To CaaATtaO 

Miscellaneous Information: 

e f i i « | N o # p - Unit I Act. Hr*. NAME Yard Time Unit 1 Unit 2 Service Engineer 

I ft I, I 

Total Off-road 

i i 

i i 
Left Last Job/Yard 

Data 
1 

, I I 

Time 

Arrived Job 

Data Time 

BORROWED EQUIPMENT Start Service 

i i r i i > 

i l I v \ K l ' 
Loaning 
District 

Rendezvous 

Place Time 

Equip. 
Type 

Data 

I I I 
Stop lervici 

Time 

Data Time 

Arrived Next Job/Yard 
Data Time 

j i i ::M 

FORM WCNA • 1189 (12-90 15M) 

*k-. HOUSTON COPY 



CHACO #2R, 01/31/95, L309667 
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PRrTREATMENT SAFETY ""-PORT 
CUSTOMER NAME CUSTOMER LEASE ' CONDUCTED ON LOCATION FIELD RECEIPT NUMBER CUSTOMER NAME CUSTOMER LEASE ' 

OATE AMyPM 
FIELD RECEIPT NUMBER 

DISTRICT IN WHICH MEETINQ IS HELD §£ ;*:SAMB OF PERSON CONDUCTING MEETING TYPE OF JOB 

1. 

mHMmmmmmmM 
10. 

ALL: ARSONS O N LOCATION} 

19. 28. 

2. 11. 20. 29. 

3. 12. 21. 30. 

4. 13. 22. 31. 

5. 14. 23. 32. 

6. 15. 24. 33. 

7. 16. 25. 34. 

8. 17. 26. 35. 

9. 18. 27. 36. 
TO i s i s i i i l l ^ i l i l i i i i i i i i i : TO i s i s i i i l l ^ i l i l i i i i i i i i i : 

CHECK EACH BOX {NORMAI 

1. EVERYONE PRESENT 

.ITEM S FOR EACH SAFETY MEETING} 

7. FIRE FIGHTING EQUIPMENT ASSIGNED 

2. OUTLINE JOB 8. PERSONAL PROTECTIVE EQUIPMENT 

3. JOB ASSIGNMENTS 9. CAUTION BYSTANDERS 

4. PRESSURE LIMITS 10. ESCAPE ROUTES 

5. INSTRUCTIONS ON PRESSURE TEST 11. CHECK FOR CUSTOMER COMMENTS 

6. DISCUSS HAZARDS 12. SMOKING AREA ESTABLISHED 

EXPLANATION OF INCIDENT 
THIS AREA FOR EMPLOYEE WRITE-UPS, BAD IRON, SYSTEM CHANGES, ETC; FOR JOB PROBLEM. REFER TO JOB REPORT. 

THERE MUST BE ONE REPORT FOR EACH DAY AT A LOCATION. I.E. MISCELLANEOUS PUMP, 
SQUEEZE JOB, ETC. ALTHOUGH THERE MAY ONLY BE ONE FIELD RECEIPT NUMBER 

DISTRIBUTION 

• COPY TO DISTRICT WELL FILE • COPY TO SAFETY & REGULATORY COMPLIANCE IF AN UNSAFE ACT IS NOTED 
SIGNATURE OF PERSON CONDUCTING MEETING PRINTED NAME OF COMPANY REPRESENTATIVE 

WCNA 1351 (09/92) 



District 

OB PERFORMANCE REPORT 

Dale Field Receipt Number_ 

Customer Name Well Name 

Stimulation: tfTracture • Acid • Sand Control • Misc. Pump Cement: • Land • Offshore 

Gas: Q-N, • CO, • Binary • Tools O Surface • Int./Long 

Customer Rep. Reaction: -CJ_Pleased • Neutral • Displeased • Not on Job 

r—* , 
Was there a problem on this job? Q Yes -RNo flf NO checked, do not complete form further) 

• Marine • T.O.B. 

Q Squeeze • Other_ 

•a 

A. RTS PERFORMANCE 

01 • Under 1 Hour Late 

02 • 1-4 Hours Late - No. Hours 

Late 

03 • Over 4 Hours Late - No. Hours 

Late 

Cause: 

04 • Borrowed Equip/Labor Late 

0S.D Delay on Prior Job 

06 • District Personnel Late on Yard 

07 • Equipment Failure on Location 

08 • Equipment Failure on Way to 

Location 

09 a Equipment Failure on Yard 

10 • Hotshot Trip 1 

I j • Lost Way to Location 

_ 12 • Outside Service Late 

13 • Poor Communications 

14 • Products Problem 

15 o Road/Location Conditions 

16 • Wait on Customer Rep 

17 D Other 

B. PRODUCT PERFORMANCE 

01 • Additive Incorrect/Not Used 
02 a Bad Water 
03 • Contamination 
04 • Defective Material 
05 • Freezing 

06 • Incorrect Base Material 
07 • Incorrect Mixture 

08 • PH 
09 • Total Sand Does-Not Match 

What Was Pumped 
10 • Viscosity 

I I • Volume of Fluid/Additives 

Recorded Does Not Match 
What Was Pumped 

12 • Product Code ; 

C. JOB PROCEDURE 

01 • Cemented Csg/Tbg 

02 O HP/Rate Requirements 

03 • Improper Slurry Density 
04 • Job Interruption 

05 • No Returns 
06 • Plug Not Bumped 
07 • Screenout 
08 • Other 

E. EQUIPMENT PERFORMANCE 

Problem Unit(s) 

Instrumentation/Monitoring: 

Cause: 

09 • Equipment Failure 

10 • Human Error 

11 • Inadequate Job Design 

12 • Insufficient Material 

13 • Product Failure 

14 • Well Conditions 

15 • Other 

13 • Other 

D . EQUIPMENT 

01 • Acid Frac/Pump 

02 • Batch Mixer 

03 • Blender 
04 • Bulk Truck 
05 • Cement Pump 
06 • Chem Add 
07 • Held Bin 
08 • Frac Pump 
09 • Goose 
10 • Line Truck -v, 

11 • N j Pump 

12 • N , Transport 

13 • Q.C. Lab Van 
14 • SPC/CMG 

15 • Sand Conveyor 
16 • Sandmaster 

17 • Sand Truck/Air Can 
18 • T M V 

19 • Tractor 
20 • Transport Cement 

21 • Transport Liquid 
22 • Van/Pickup 
23 • Other 

Fluid End: 

01 • Fluid End Block 
02 • Manifold 
03 o Packing 

04 • Valve 
05 • Other 

Pumping Equipment: 

06 • Engine 

07 • Hydraulics 

08 • Power End 

09 • Supercharge/Mix Pump 

10 • Transmission 

11 • Vaporizer 

12 • Other 

Mixing Equipment: 

13 • Agitator 
14 • Chemical Pump 
15 • Dry Chemical Feed 
16 • Electrical 
17 • Engine 
18 • Hydraulic/Air Hoses 
19 • Hydraulics 

20 • OSHA Air Valves 
21 • Recirculating Cement Mixer 

22 • Sand Ramp 
23 • Sand screws 

24 • Suction/Supercharge Pump 

25 • Transmission 

26 D Tub Level 

27 o Other 

28 • Cables/Connections 
29 • Closed Loop Controllers 
30 • Densiometer 
31 • Flow Meter 
32 • Martin Decker 
33 • Model "C" 
34 • Modem Data Line 
35 • Printer/Plotter 
36 • Software 
37 • Transducer 
38 • Viscometer 
39 • WestComp 
40 • WestFrac III 
41 • WestFrac IV 
42 • WestView 
43 • Other 

Miscellaneous: 

44 • Air Blower 

45 • Ball Injector 
46 • Cement Head 

47 • C 0 2 Booster 
48 • Failed Line/Fitting 
49 • Hydraulic Power Pack 
50 • Pressure Relief Valve 
51 • Stake Bed 
52 a Suction Manifold Trailer 
53 • Wellhead Protector 
54 • Other 

F. OTHER PROBLEMS 

01 • Accident 

02 • Communications System 

03 O Connection/Valve Leak 

04 • No Ball Out 

05 • Personal Injury 

06 • Remote Data Transmission 

07 • Other 

Brief Explanation of Problem(s): I f product failure, list the trade name of the fluid used. Forward complete description, samples, and test data as per FIELD 
PROCEDURES M A N U A L to WPS Research, Technical U b Services 

Service Supervisor: District Manager: 

WCNA-1244 (08-94) White Copy - Equipment, Maintenance and Standards - FW Yellow Copy - District File 



JOB REPORT 

PURPOSE: 

To identify the areas within a service procedure which need to be corrected. It will serve as a vehicle 
to quantify the types of problems experienced and allow responses to be directed for correction. 

PROCEDURE: 

A Job Report is to be completed on each job performed by The Western Company. 

JOB REPORT INSTRUCTION SHEET 

1 PRINT DISTRICT NAME. 

2 LIST DATE OF JOB. 

3 LIST FIELD RECEIPT NUMBER. 

4 PRINT CUSTOMER'S NAME. 

5 • PRINT WELL NAME. 

6 CHECK BOX SHOWING TYPE OF JOB FOR THIS JOB REPORT (I.E. TYPE OF STIMULATION, 
GAS, CEMENT). 

7 CHECK BOX CORRESPONDING TO CUSTOMER'S REACTION TO JOB. 

8 CHECK EITHER YES OR NO BOX; IF NO BOX IS CHECKED, DO NOT COMPLETE FORM FURTHER. 
(FOLLOW INSTRUCTIONS AT THE END OF THIS PAGE FOR DISTRIBUTION.) 

9 CHECK CORRESPONDING BOX IF YES TO ANY OF THESE PROBLEMS. 

10 PRINT A BRIEF EXPLANATION OF ANY PROBLEM(S). IF PRODUCT FAILURE, FOLLOW 
INSTRUCTIONS AS OUTLINED IN THIS AREA. 

11 HAVE SERVICE SUPERVISOR SIGN. 

12 HAVE DISTRICT MANAGER SIGN. 

FOLLOWING COMPLETION OF THIS FORM, SEND: 

WHITE COPY TO EQUIPMENT, MAINTENANCE AND STANDARDS IN FORT WORTH 

KEEP YELLOW COPY FOR YOUR DISTRICT FILES 



WESTERN COKPANY FOAM FRACTURE DESIGN Ŵ K SHEET 

GIVEN DATA: 
-r *~ 

AVERAGE DEPTH TO FORM; if 1-7 

CONDUCTOR SIZE; fa" 

PERFORATION DIAMETER /go DUMBER OF PERFS 7,Q 

HYDROSTATIC HEAD OF WATER V<?*w 

I.S.D.P. 

B.H.T.P. "7 .? ̂ 7 (H.1I. i I.S.D.P.- B.H.T.P.) 

SCF/B3L 7^«t3 - (B.H.T.P. (3 80°) 

S.C.F.M. = TOTAL RATE (FOAM ) X QUALITY = N2 RATE X SCF/BBL = N2 RATE 

SJL . 
SURFACE CALCULATIONS 

PERF FRICTION = i- rf.urj DIVIDE BY R*?S = RATE PER FERF (PERF FR. CHART) 

PIPE FRICTION- RATE AND FOAM QUALITY (PIPE FRICTION CHART) 

FOAM HYDROSTATIC- BOTTOM HOLE AKD DEPT.! (FOAM HYDRO CHART) 

SURFACE TREATING PRESSURE- B.H.T.P. - FOAM HYDRO + PIPE FR.+ PERF FR. 

TO FIND FRAC GRADIENT 

DIVIDE BOTTOM HOLE FRAC PRESSURE BY DEPTH TO THE PERFORATIONS. 

WHEN USING GEL 

20* USE 70% 0? GIVEN FRICTION NUMBER 
30? USE 60% OF GIVEN FRICTION NUMBER 



Page. .of. 

,7T~k xIup^oU 

Well-Site Quality Control 
and Blend Schedule 
for Energized Fluids 
(attachment to treatment report) 

Operatoi.. 
Lease Name & Well No.: Q h ^ 2 ^ 

Date: J ^ 7 ^ ^ - £ 
Field Receipt Ho:^7S^> 

Note: Use additional copies of this form for more 
transports. 

Liquid Phase: attach appropriate blend schedule(s), Q.C. report(s) and list type(s) 

Type of liquified gas (circle one)? 
Liquified Gas: 

C0 2 * N , 

transport/tank number 

l 2 3 4 5 6 Quantity 
SCF(sft3) 

SCF (sft3) loaded £o 7/c^ 

minus SCF (sft3) after job ^ 

/ 

/re?" 
/ 

SCF (sft3) used 

-t r • -

pressure, psig(kPa) 
before 

pressure, psig(kPa) after 

tank cap., gal(m3) 
before 

tank cap., gal(m3) after 

fraction containing liq. 
before 

fraction containing liq. after 

volume available, 
gallon(m3) 

before volume available, 
gallon(m3) after 

temperature, °F(°C) 
before 

temperature, °F(°C) after 

weight used, lbm(kg) 

Foaming Agent used? 
list foaming agent tradename 
loading 

Foamer dilution required? 
volume of foamer available 
volume of diluent used 
volume of diluted foamer 
expected liquid phase pumping rate 
pump rate for foamer 

Attachments: 
Blend Schedule and Q.C. Report for liquid phase 

WCNA 1518 5/93 

Yes/No 

or 
vor 

. gallon 

. bbl/min or 

. gal/min or 

Prepared bv 



VISCOSITY & 511 1/SEC, cp 
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The Western Company—Treatment Report-Supplement 
FIELD RECEIPT NO. 

Time 

AM/PM 
Treating Pressure-Psi 

Surface 
Slurry BBLS. 

Pumped 

Slurry Rate 

BPM 

Surface 
CO, BBLS. 

Pumped 

CO, Rale 

BPM 

Surface 
N ! MSCF 
Pumped 

N' Rate 

SCFM 
Comments 

STP Annulus Stage Total Stage Total Stage Total 

j% . 

£<r 2.1 ° ( O ST- ^ 

17.7 ZJO.\ SO S t . 
f 7 

62-L bio 1(0.1 i >/ f i l l I 

><r<rc 17, r til Z. -
111'3 is*l i' ) 

is:* S11. 177 $IC t&l lit fe»o 
i 

SS-o H 

i l l 

CO t?-r\ TO ffZo 7.17- foe® /VIA*, S C2j\~T~ 

- rs— 

j i f f d » 

Xiao 

• 



J.K. EDWARDS (WALSH 
CHACO #2R 
NUT PICTURED CLIFFS FIELD 
SEC.07,T26N,R12W 
SAN JUAN COUNTY, NM 
PICTURED CLIFFS FORMATION 

The Western Company 

STIMULATION RECOMMENDATION 

PREPARED FOR 

MR. PAUL THOiMPSON 
WALSH ENGINEERING 

SERVICE POINT 
FARMINGTON, NM 
(505) 327-6222 

PREPARED BY 
MTKT, MCNEESE 
TECH REP II 
FARMINGTON 

JANUARY 24, 1995 

FM050251 

SALES REPRESENTATIVE 
MIKE MCNEESE 
TECH REP n 



FM050251 01 

THE WESTERN COMPANY 

OPERATOR: J.K. EDWARDS {WALSH ENG.) 
WELL: CHACO #2R 
FORMATION: PICTURED CLIFFS 

WELL DATA 

Net Pay 

Depth to Middle Perforation 
Tubing 

Fracture Gradient 
Bottom Hole Frac Pressure 
Bottom Hole Temperature 
Perforated Interval 

10 ft 
1,137 ft 
2 7/8", 6.5# 
2 7/8" SLIM HOLE 
.65 psi/ft 
739 psi 
90 deg F 
1132'-1142' (2 JSPF) 
TOTAL OF 20 HOLES @ 
0.50". 

01-24-1995 15:18:00 1 



FM050251 01 

THE WESTERN COMPANY 

Treatment Requirements for: CHACO #2R 

FRAC/FLUSH: 28,927 GALLONS 70Q N2 FOAM-20 

Pumped Volumes: 
8,611 Gallons 20# J-4 

Mixed Volumes: 
9,677 Gallons 20# J-4 

Containing per 1000 Gallons: 
0.38 Pounds FRAC-CIDE 20, BACTERIACIDE 

2 0.00 Pounds J-4, GELLING AGENT 
3.00 Pounds P-4, PH CONTROL 
1.00 Pounds B-11, GEL BREAKER 
5.00 Gallons FRAC-FOAM 1, FOAMING AGENT 

THE MIXED VOL. CONTAINS 1,000 GAL. FOR TANK BOTTOM. 
LOWER PH = 4.0-4.5 WITH P-4 AS NEEDED. MAX STP IS 3, 000 PSI, 

PROPPANTS: 5,000 Pounds BRADY 40/70 MESH 
2 5,000 Pounds ARIZONA 2 0/40 MESH 
5,000 Pounds BRADY 12/20 MESH 

01-24-1995 15:18:00 2 
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THE WESTERN COMPANY 
NITROGEN FOAM PUMPING SCHEDULE 

OPERATOR J.K. EDWARDS (WALSH ENG.) 
WELL CHACO #2R 
FIELD NIIP PICTURED CLIFFS 
LOCATION • SEC.07,T26N,R12W 
COUNTY, STATE SAN JUAN, NM 
FORMATION PICTURED CLIFFS 
PREPARED BY MIKE MCNEESE 
DATE JANUARY 24, 1995 

WELL AND RESERVOIR PARAMETERS 

Depth (mid perforation) 1137 f t 
Bottom Hole Frac Pressure 739 psi 
Bottom Hole St a t i c Temperature 90 deg F 

TREATMENT PARAMETERS 

Treating Conductor I.D. 
Fluid Specific Gravity 
Gel Temperature i n Tanks 
Temperature of N2 at surface 
Foam I n j e c t i o n Rate 
Total Slurry Treatment Volume 

2.441 i n 
1.000 

60 deg 
100 deg 

3 0.0 bpm 
30514 gal 

Foam Quality and I n j e c t i o n Rate are held constant downhole, 

CALCULATED TEMPERATURES 

High 

Foam a t Surface 

Foam a t Per f s 

61 deg F 

83 deg F 

61 deg F 

83 deg F 

Average Formation Pumping Temperature 8 9 deg F 

01-24-1995 15:18:00 3 
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THE WESTERN COMPANY 

NITROGEN FOAM PUMPING SCHEDULE 

PROCEDURE 

STAGE 
DOWNHOLE 
FOAM 
VOLUME 

::f <'M£S)|f 

DOWNHOLE 
f-FOAM:%::.:;f> 
QUALITY 

DOWNHOLE 
FOAM 

JIIRATEIII 
:|CBPM);?|; 

••CLEAN : 
liiGEL'lll 
VOLUME 

N2 
VOLUME 
(MSCF) 

STAGE 
DOWNHOLE 
FOAM 
VOLUME 

::f <'M£S)|f 

DOWNHOLE 
f-FOAM:%::.:;f> 
QUALITY 

DOWNHOLE 
FOAM 

JIIRATEIII 
:|CBPM);?|; LB/GAL 

:VrHE SH :% ̂ ITWE1| l;{L3s}!f 

••CLEAN : 
liiGEL'lll 
VOLUME 

N2 
VOLUME 
(MSCF) 

1 
2 
3 
4 
5 

FLUSH 

7000 
5000 
5000 

10000 
1667 
260 

70.0 
70.0 
70.0 
70.0 
70.0 
70.0 

30.0 
30.0 
30.0 
30.0 
30.0 
30.0 

0.00 
1.00 
1.00 
2.00 
3.00 
0.00 

40/70 
20/40 
20/40 
12/20 
FLUSH 

SAND 
SAND 
SAND 
SAND 

0 
5000 
5000 

20000 
5001 

0 

50.0 
35.7 
35.7 
71.4 
11.9 
1.9 

30.86 
22.04 
22.04 
44.09 
7.35 
1.15 

28927 35001 206.6 127.54 

TREATMENT SCHEDULE 

STAGE 

PROPPANT 
CONC. 

(LB/GAL) 
CLEAN*/? 
i G E r l l l 
:RATE i 
(BPM)| 

BLENDR 
SLURRY 
IRATEI 
(BPM)f 

SLURRY VOLUME 
(WITHOUT N2) JIN21 

::RATE iPROP'I 
RATE 

LB/MIN 

STAGE 
PUMP 
TIME 

HH:MM:SS 

STAGE 

PROPPANT 
CONC. 

(LB/GAL) 
CLEAN*/? 
i G E r l l l 
:RATE i 
(BPM)| 

BLENDR 
SLURRY 
IRATEI 
(BPM)f 

IbNll 
PERFS 

JIN21 
::RATE iPROP'I 

RATE 
LB/MIN 

STAGE 
PUMP 
TIME 

HH:MM:SS PERF.. BLNDR 

CLEAN*/? 
i G E r l l l 
:RATE i 
(BPM)| 

BLENDR 
SLURRY 
IRATEI 
(BPM)f (BBLS) (CUM.) 

IbNll 
PERFS SCFM : 

iPROP'I 
RATE 

LB/MIN 

STAGE 
PUMP 
TIME 

HH:MM:SS 

1 
2 
3 
4 
5 

FLUSH 

0.00 
1.00 
1.00 
2.00 
3.00 
0.00 

00.0 
3.33 
3.33 
6.67 

10.00 
00.0 

9.00 
8.61 
8.61 
8.25 
7.92 
9.00 

9.00 
9.91 
9.91 

10.75 
11.51 
9.00 

50.0 
41.1 
41.1 
93.0 
17.3 
1.9 

50 
91 
132 
225 
243 
244 

2 
52 
93 

134 
228 
244 

5555 
5314 
5314 
5093 
4890 
5555 

0 
1205 
1205 
2310 
3327 

0 

00:05:33 
00:04:08 
00:04:08 
00:08:39 
00:01:30 
00:00:12 

TOTAL PUMP TIME: 00:24:13 

01-24-1995 15:18:00 4 
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TMF WFSTERN COMPANY 

FOAM PRESSURE/VOLUME ANALYSIS 

OPERATOR 
WELL-
FIELD 
LOCATION 
COUNTY, STATE 
FORMATION 
PREPARED BY 
DATE 

J.K. EDWARDS (WALSH ENG.) 
CHACO #2R 
NIIP PICTURED CLIFFS 
SEC.07,T26N,R12W 
SAN JUAN, NM 
PICTURED CLIFFS 
MIKE MCNEESE 
JANUARY 24, 1995 

INPUT PARAMETERS 

Treatment v i a . 2 7/8", 6.5 l b pipe 
Number of Perforations *u 
P e r f o r a t i o n Diameter 0.500 i n 
Total Treatment Volume 2*%%\ 
Flush Volume 27 6 gals 
Bottom Hole Frac Pressure 73 9 p s i 

FoX O u a f f t y 0 " P ^ c e n t 
?Smpe?S?uri yof N2 a t Surface 100 deg F 
Design Formation Temperature 88 deg F 
S p e c i f i c G r a v i t y of Base F l u i d 1.00 
Well Depth . „1J37 f t 
T D of T r e a t i n g Conductor 2.441 m 
F r i c t i o n Pressure 1000 psi/1000 f t 

PREDICTED PRESSURES 

F l u i d Rate 9.0 bpm 
P e r f o r a t i o n Pressure Drop 31.6 p s i 
Foam F r i c t i o n . P r e s s u r e 1137 p s i 
Surface T r e a t i n g Pressure 1690 p s i 
ISDP w i t h N i t r o g e n 712 p s i 
ISDP w i t h Foam 610 |JJ 
Nitrogen Rate 5 6 4 9 s c f I t l 

VOLUME REQUIREMENTS 

USING NITROGEN AS FLUSH USING FOAM AS FLUSH 

NITROGEN 
SCF 

FLUID 
GALS 

NITROGEN FLUID 
GALS 

TREATMENT 

|FEUSHJ|I|||| 
128517 

1703 
8500 

0 
128517 

1139 
8600 

83 

TOTALS • 130220 8600 129657 8683 

01-24-1995 15:18:00 5 
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THE WESTERN COMPANY 
COST ESTIMATE 

• HACO #2R 

PRODUCT UNIT GROSS •DISCI 
UNIT DESCRIPTION PRICE AMOUNT ;;<%> AMOUNT 

9 LBS B-11, GEL BREAKER 12. 75 114.75 35. 0 74. 59 
6 LBS FRAC-CIDE 20, BACTERIACIDE 37. 00 222.00 35. 0 144. 30 

44 GAL FRAC-FOAM 1 , FOAMING AGENT 26. 95 1,185.80 35. 0 770. 77 
200 LBS J-4, GELLING AGENT 4. 85 970.00 35. 0 630. 50 
50 LBS P-4, PH CONTROL 3. 05 152.50 35. 0 99. 13 
6 MILES CHEMICALS DELIVERY, LIGHT VEHICLE, LIGHT 1. 80 10.80 35. 0 7. 02 

50 CWT MOD SGTH 12/20,16/20 P CH (GAS) 1. 30 65.00 35. 0 42. 25 
300 CWT MODERATE SGTH 20/40 PUMP CHG (GAS) 0. 42 126.00 35. 0 81. 90 

2999 GAL PROP CONC PUMP CHG(FOAM)6.1-9 PPG 0. 13 389.87 35. 0 253. 42 
500 GAL PRO? CONC PUMP CHG(FOAM)9.1-12 PPG 0. 20 100.00 35. 0 65. 00 
50 CWT BRADY 40/70 MESH 9. 98 499.00 35. 0 324. 35 

250 CWT ARIZONA 20/40 MESH 7 . 54 1,885.00 35. 0 1 ,225. 25 
50 CWT BRADY 12/20 MESH 11. 57 578.50 35. 0 376. 02 

350 T-M DELIVERY CHARGE, 20 MILES 1. 00 350.00 35 . 0 227. 50 
1 UNIT MASTER MIXER 0 TO 10 BPM (GAS) 995. 00 995.00 35. 0 646. 75 

414 HHP FRAC PUMP (GAS) (10 BPM, 1690 PSI) 6. 05 2,504.70 35. 0 1 ,628. 06 
6 MILES LIGHT EQUIPMENT 2 VEH. 3 MILES 1. 80 10.80 35. 0 7. 02 

18 MILES HEAVY EQUIPMENT 6 VEH. 3 MILES 2. 95 53.10 35. 0 34. 52 
1 UNIT BLENDING CHARGE 1 HRS 500. 00 500.00 35. 0 325. 00 
1 EACH DENSIOMETER 575. 00 575.00 35. 0 373. 75 
1 USE LIQUID ADD PUMP 750. 00 750.00 35. 0 487. 50 

1 EACH TREATMENT MONITORING VAN (T.M.V.) 1,965. 00 1,965.00 0. 0 1 ,965. 00 
1 EACH 5,000 PSI FRAC VALVE, PER J03 655. 00 655.00 0. 0 655. 00 

500 C-SCF NITROGEN 1. 89 945.00 35. 0 614. 25 

775 C-SCF NITROGEN > 50000 SCF 1. 84 1,426.74 35. 0 927. 38 
3 MILES LIGHT EQUIPMENT 1 VEH. 3 MILES 1. 80 5.40 35. 0 3. 51 
9 MILES HEAVY EQUIPMENT 3 VEH. 3 MILES 2. 95 26.55 35. 0 17. 26 
2 UNIT NITROGEN PUMPING 0-4000 SCFM 1,110. 00 2,220.00 35. 0 1 ,443. 00 
1 EACH N2 TARGET FLOWMETER 290. 00 290.00 35. 0 188.50 
1 EACH SERVICE CHARGE, VALVE ON N2 390. 00 390.00 35. 0 253. 50 

TOTALS: $19,961.51 S13 ,891. 98 

THE TECHNICAL DATA CONTAINED IN THIS PROPOSAL IS BASED ON THE BEST INFORMATION AVAILA3LE AT THE TIME OF WRITING AND IS 
5U3JECT TO FURTHER ANALYSIS AND TESTING. THE PRICING DATA CONTAINEO IN THIS PROPOSAL ASE ESTIMATES ONLY AND MAY VARY DEPENDING 
OM THE WORK ACTUALLY PERFORMEO. PRICING DOES NOT INCLUDE FEOERAL, STATE ANO LOCAL TAXES OR ROYALTIES. 
THIS 0U0TATJ0N JS BASED ON THE WESTERN COMPANY BEING AWARDED THE WORK ON A FIRST CALL BASIS ANO WITHIN THIRTY (30) DAYS 
CF THE PROPOSAL DATE. THESE PRICES WILL BE SUBJECT TO REVIEW IF THE WORK IS DONE AFTER THIRTY (30) DAYS FROM THE PROPOSAL 
DATE, OR ON A SECOND OR THIRD CALL BASIS. 
CUSTOMER WILL Be CHARGEO FOR ALL 'SPECIAL PROPPANTS' DELIVERED TO LOCATION, WHETHER THEY ARE PUMPED OR NOT. ALL PROPPANTS 
OTHER THAN STANDARD GRADE FRAC SANO ARE CONSIDERED 'SPECIAL PROPPANTS'. 

01-24-1995 15:18:00 6 
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THE WESTERN COMPANY 

COST ESTIMATE 

CHACO #2R 

PRODUCT NET 
: QTY UNIT DESCRIPTION AMOUNT 

9 LBS B-11, GEL BREAKER 74.59 
6 LBS FRAC-CIDE 20, BACTERIACIDE 144.30 

44 GAL FRAC-FOAM 1, FOAMING AGENT 770.77 
200 LBS J-4, GELLING AGENT 630.50 
50 LBS P-4, PH CONTROL 99.13 
6 MILES CHEMICALS DELIVERY, LIGHT VEHICLE, LIGHT V 7.02 

50 CWT MOD SGTH 12/20,16/20 P CH (GAS) 42 .25 
300 CWT MODERATE SGTH 20/40 PUMP CHG (GAS) 81.90 

2999 GAL PROP CONC PUMP CHG(FOAM)6.1-9 PPG 253.42 
500 GAL PROP CONC PUMP CHG(FOAM)9.1-12 PPG 65.00 
50 CWT BRADY 40/70 MESH 324.35 

250 CWT ARIZONA 20/40 MESH 1,225.25 
50 CWT BRADY 12/20 MESH 376.02 

350 T-M DELIVERY CHARGE, 20 MILES 227.50 
1 UNIT MASTER MIXER 0 TO 10 BPM (GAS) 646.75 

414 HHP FRAC PUMP (GAS) (10 BPM, 1690 PSI) 1,628.06 
6 MILES LIGHT EQUIPMENT 2 VEH. 3 MILES 7.02 

18 MILES HEAVY EQUIPMENT 6 VEH. 3 MILES 34.52 
1 UNIT BLENDING CHARGE 1 HRS 325.00 
1 EACH DENSIOMETER 373.75 
1 USE LIQUID ADD PUMP 487.50 
1 EACH TREATMENT MONITORING VAN (T.M.V.) 1,965.00 
1 EACH 5,000 PSI FRAC VALVE, PER JOB 655.00 

500 C-SCF NITROGEN 614.25 
775 C-SCF NITROGEN > 50000 SCF 927.38 
3 MILES LIGHT EQUIPMENT 1 VEH. 3 MILES 3.51 
9 MILES HEAVY EQUIPMENT 3 VEH. 3 MILES 17.26 
2 UNIT NITROGEN PUMPING 0-4000 SCFM 1,443.00 
1 EACH N2 TARGET FLOWMETER 188.50 
1 EACH SERVICE CHARGE, VALVE ON N2 253.50 

TOTALS: $13,891.98 

THE TECHNICAL DATA CONTAINED IN THIS PROPOSAL IS BASED ON THE BEST IN FORMAT I ON AVAILABLE AT THE TIME OF WRITING AND IS 
SUBJECT TO FURTHER ANALYSIS AND TESTING. THE PRICING DATA CONTAINED IN THIS PROPOSAL ARE ESTIMATES ONLY ANO HAY VARY DEPENDING 
ON THE WORK ACTUALLY PERFORMED. PRICING DOES NOT INCLUDE FEOERAL, STATE AND LOCAL TAXES OR ROYALTIES. 
THIS QUOTATION IS BASED ON THE WESTERN COMPANY BEING AWASDEO THE WORK ON A FIRST CALL BASIS AND WITHIN THIRTY (30) DAYS 
OF THE PROPOSAL DATE. THESE PRICES WILL BE SU8JECT TO REVIEW IF THE WORK IS DONE AFTER THIRTY (30) DAYS FROM THE PROPOSAL 
OATE, OR ON A SECOND OR THIRO CALL BASIS. 
CUSTOMER WILL BE CHARGED FOR ALL 'SPECIAL PROPPANTS' DELIVERED TO LOCATION, WHETHER THEY ARE PUMPED OR NOT. ALL PROPPANTS 
OTHER THAN STANDARD GRADE FRAC SAND ARE CONSIDERED 'SPECIAL PROPPANTS'. 

01-24-1995 15:18:00 7 
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PRODUCT DESCRIPTIONS 

B-11 (Gel Breaker) 
A solid enzyme breaker designed for use in neutral or slightly acidic pH fracturing 
fluids to sufficiently reduce the gel viscosity allowing for clean-up of the treatment 
system. B-11 is used primarily at low temperatures below 120 Degrees Fahrenheit. 

FRAC-CIDE 20 (Bacteriacide) 
An extremely effective biocide for the inhibitory control of aerobic and anaerobic 
(sulfate-reducing) bacteria in well treatment fluids. It is packaged as a dry powder for 
safety and easy of handling in all weather conditions. 

FRAC FOAM-1 (Foaming Agent) 
An amphoteric (cationic and anionic) surfactant used as a foaming agent for water 
and acid-base fracturing fluids. 

J-4 (Gelling Agent) 
A guar gum gelling agent blended with a buffering system. It is used in gelled water, 
gelled acid and crossnnked water-base fluids. The polymer residue is 6% to 9% by 
weight. 

P-4 (pH Control) 
A granular sulfamic acid used to lower the pH of various water-base fracturing fluids. 

01-24-1995 15:18:00 8 



FM050251 01 01 

THE WESTERN COMPANY 
FIELD RECEIPT WORKSHEET 

CHACO #2R 

PRODUCT PRODUCT UNIT : 
;l|':C|opE|||| QUANTITY DESCRIPTION PRICE 

H0936 9 LBS B-11, GEL BREAKER 12.75 
H0356 6 LBS FRAC-CIDE 20, BACTERIACIDE 37.00 
H2186 44 GAL FRAC-FOAM 1, FOAMING AGENT 26.95 
H0846 200 LBS J-4, GELLING AGENT 4.85 
H1096 SO LBS P-4, PH CONTROL 3.05 
J7416 6 MILES CHEMICALS DELIVERY, LIGHT VEHICLE, LIGHT 1.80 
E118BB 50 CWT MOD SGTH 12/20,16/20 P CH (GAS) 1.30 
E118AB 300 CWT MODERATE SGTH 20/40 PUMP CHG (GAS) 0.42 
J4626B 2999 GAL PROP CONC PUMP CHG(FOAM)6.1-9 PPG 0.13 
J4636B 500 GAL PROP CONC PUMP CHG(FOAM)9.1-12 PPG 0.20 
NOTPR 50 CWT BRADY 40/70 MESH 9.98 
NOTPR 250 CWT ARIZONA 20/40 MESH 7.54 
NOTPR 50 CWT BRADY 12/20 MESH 11.57 
J4016 350 T-M DELIVERY CHARGE, 20 MILES 1.00 
F3016B 1 UNIT MASTER MIXER 0 TO 10 BPM (GAS) 995.00 
F2016B 414 HHP FRAC PUMP (GAS) (10 BPM, 1690 PSI) 6.05 
J3916 6 MILES LIGHT EQUIPMENT 2 VEH. 3 MILES 1.80 
J3905 18 MILES HEAVY EQUIPMENT 6 VEH. 3 MILES 2.95 
J2186 1 UNIT BLENDING CHARGE 1 HRS 500.00 
J3216 1 EACH DENSIOMETER 575.00 
J0556 1 USE LIQUID ADD PUMP 750.00 
J3006 1 EACH TREATMENT MONITORING VAN (T.M.V.) 1965.00 
NOTPR 1 EACH 5,000 PSI FRAC VALVE, PER JOB 655.00 
N023E 500 C-SCF NITROGEN 1.89 
N003E 775 C-SCF NITROGEN > 50000 SCF 1.84 
J3916 3 MILES LIGHT EQUIPMENT 1 VEH. 3 MILES 1.80 
J3906 9 MILES HEAVY EQUIPMENT 3 VEH. 3 MILES 2.95 
N2006 2 UNIT NITROGEN PUMPING 0-4000 SCFM 1110.00 
N1686 1 EACH N2 TARGET FLOWMETER 290.00 
H4456 1 EACH SERVICE CHARGE, VALVE ON N2 390.00 



Walsh Engineering and Production 

Completion Prognosis for 
J. K. Edwards 
Chaco #2R 

Location: SW/4 Sec 7 T26N R12W 
San Juan County, NM 

Date: January 22, 1995 

Field: NIIP Pictured C l i f f s 
Minerals: BLM NM-22046 

Elev: GL 5954 
PBTD 1213'GL 
Perfs 1132-1142 

Procedure: 

1. MOL and RU completion r i g . Hold safety meeting. 

2. Blow well dov/n and k i l l with water i f necessary. 

3. ND tubing head and NU BOP. NU 2-3/8" r e l i e f l i n e . 

4. Pick up extra j o i n t s of 1-1/4" tubing and TIH and check for 
f i l l . TOH and lay down 1-1/4" tubing. Tally tubing. Clean out 
well with sand b a i l e r i f necessary. 

5. I n s t a l l 5000# frac valve on 2-7/8" tubing. Rig up frac 
equipment and pressure test surface lines. 

6. Fracture with 5,000# of 40/70 sand, 25,000# of 20/40 sand, and 
5000fr of 12/20 sand i n a 70 % quality N2 foam. Flui d i s 20# 
guar gel. Pump rate at 30 BPM and expected t r e a t i n g pressure 
i s 1750 psig. Max t r e a t i n g pressure i s 3000 psig. Treat with 
the following schedule: 



Stage Foam Vol. 
( Gals.) 

Gel Vol. 
(Gals.) 

Sand Vol. 
( l b s . ) 

Pad 7,000 
5,000 
5,000 
10,000 
1,666 

2,100 
1,500 
1,500 
3,000 

0 
1.0 ppg 40/70 
1.0 ppg 20/40 
2.0 ppg 20/40 
3.0 ppg 12/20 
Flush 260' 

500 
80 

5,000 
5,000 

20,000 
5,000 
0 

T o t a l 28,926 8,680 35,000 

9. Close f r a c v alve. RD f r a c company and i n s t a l l f l o w l i n e w i t h 
1/4" ceramic choke. Flow w e l l back t o p i t ov e r n i g h t . 

10. When w e l l d i e s , remove f r a c valve and i n s t a l l t u b i n g head. NU 
BOPs. 

11. TIH w i t h sand b a i l e r on 1-1/2" t u b i n g and clean out t o PBTD 
at 1213'GL. TOH. 

12. Set 1-1/2" near t o p PC perf a t approximately 1132'GL. ND BOPs 
and n i p p l e up wellhead. 

13. Rig down and release r i g . Set separator and r e t u r n w e l l t o 
produ c t i o n . 

Paul C. Thompson, P.E. 



DISTRICT 

ACCOUNT 

CHEMICAL MATERIALS ISSUED/RETURNED 
/ / / ?//<./ f / ^ s ] / 1 niSPATCH RHPFT NO / D Ci.-j'-^C', WELL NAME ±_ 

CUSTOMER. DATE OF JOB. 

777* 
FIELD RECEIPT NO. FIELD RECEIPT DATE. 

PRODUCT DESCRIPTION WIN UOM 
QUANTITY QUANTITY 

RETURNED 
NET 

USAGE 

VERIFIED 
TO FIELD 
RECEIPT 

PRODUCT DESCRIPTION WIN UOM 
ORDERED LOADED/ 

BLENDED 

QUANTITY 
RETURNED 

NET 
USAGE 

VERIFIED 
TO FIELD 
RECEIPT 

2.1 

• / 

i 1 

1 
! 
! 
! 

1 

IRSIIFD HY J f ' ^ V / 7 DATF F iECEIVED BY 

APPR 

\ l ^ . f L / nATF 

0 ^ 
iECEIVED BY 

APPR 
WCNA-1480 (11/89) OPERATIONS SUPERVISOR 



VOLUME CALCULATIONS 
(SHOW ALL JOB CALCULATIONS BELOW) 

A Supervisor must either prepare or verify this form 

PREPARED BY VERIFIED BY 

TITLE TITLE 



District / ~ s S f / f U e / f / ^ - ? A 
Diet. 
No. 1 1 1 1 1 

Job 1 u . ': >••-
No. J _ J ' ) 

5ama A i 
Job No. | | ! j | | 

Field 
Receipt 2 . 3. 4. 5. 6. 

Taken By / f ' , / / 6 : / / / Time y - C < 3 D « V > f ' $ 0 
Operator 
P.O. No. 

Plated By Phone ~^5* 
Credit 
Number 

Company y ~ / { / ~ c A i ^ y c A ' Ne™ & No. (^/tS/CO ^zP/^• 

Job Instruction* 

Fluid Typa: 

Oil-Water Emul. 

(M-Acid Emul. 

AddO- 10% 

Acid 10.1 • 20% 

Acid 20.1% s. up 

GaHad Add 

Othar Acid 

08 

09 

10 

11 

12 

14 

GaeedOH IS 

Othar 01 IB 

X-Linked Water 17 

Gelled Water 18 

Othar Watar 

Foam 

Scale Treat. 

day Stab. 

Flow Control 

Super Frac 

Miac. 

Gaa: 

irnco, 3r~ioTH 
J B O T 4 U 

Proppent: 

jQSand 

Othar 

(PSI) 

0- 3000 

3001 - 5000 

5001 - 6000 

6001 - 8000 

8001 - 10000 

10001 - 15000 

15001 a up 

Vol (Gal): 

0- 1500 

1501 - 5000 

5001 - 20000 

20001 - 90000 

60001 - 100000 

>1 4. up 

We*: 

Rework 

Naw Zona 

Othar 

Data*. 
Time Wanted ^ • 

Total / 
0»P<" / / 3 ~ 7 

Typa &, Amount Material Needed / 

Casino 
Size & Wgt. MaT Preas J>, ^ X J O 
Tubing Z £ j - j f 
Size & Wgt->7 SO C=" -S> 

Hole 
Size 

Flush . . 

Connection 

Directions to Well: 

Miscellaneous Information: 

NAME Yard Time Unit 1 Unit 2 Service Engineer Empl. No. Unit Act. Hrs. 

33AQ 1 1 1 1 i i •' 

i i 1 i 1 1 i i : 

Rontvd SsrviCM Left Last Job 

Date 

/Yard 

Time 

I j l ! I I • I 

, i i i • i 
Arrived J< 

Date 

>b 

. i i i i i 

ToteiOff-road — I 1 

i ! . i . 1 : 1 

, i . . i . 
BORROWED EQUIPMENT Start Service 

, i . . i . 
Loaning 
District 

Rendezvous 
Equip. 
Type 

Date Time 

. i i i i i 

Loaning 
District Place Time 

Equip. 
Type i ! . i , 1 : 1 , . • i . . 

Stop Serv 

Data 

ice 

Time 

i i i i i . 

1 r 

. 1 , 1 , 1 • 1 • . . . i i 
Arrived Next J 

Data 

3b/Yard 

Time 

. . i . i i , 

i 

. i , I • , 

• i i i • i 
Speedometer fleering 

E"* I 1 1 1 1 1 

. i i , i i S " " 1 1 1 1 1 1 
FORM WCNA - 1189(12-90 15M) 

HOUSTON COPY 
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THE WESTERN COMPANY 

POSTFRAC 
TREATMENT SUMMARY 

J.K. EDWARDS (WALSH ENG.) 
CHACO #2R 

SEC.07,T26N,R12W 
SAN JUAN COUNTY, NM 

PICTURED CLIFFS FORMATION 

JANUARY 31, 1995 
FARMINGTON, NM 
(505) 327-6222 

1995 WCNA STIMULATION SERVICES 



DATE: January 31, 1995 

J.K. Edwards (Walsh Eng.) 
1331 17th St. 
Denver, Colo. 80202 

Re: Treatment Summary 
Chaco #2R 
Sec.07,T26N,R12W 
San Juan County, NM 
Pictured C l i f f s Formation 

This Treatment Summary contains information that was 
gathered through The Western Company's real time data 
acquisition system. The stimulation treatment on the above 
referenced well was performed by our Farmington D i s t r i c t . 

The information presented consists of the well data, 
proposed vs actual treatment, treatment graphs, and treatment 
data. 

Thank you for giving us the opportunity to evaluate 
t h i s treatment. I f you have any questions or comments, please 
c a l l me at (505) 327-6222. 

Sincerely, 

Loren L. Diede 
D i s t r i c t Engineer 
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W E L L D A T A 



WELL DATA 
**** **** 

Operator: 

Well: 

Formation: 

Location: 

Perforated I n t e r v a l : 

Depth t o Middle P e r f o r a t i o n : 

Number of Pe r f o r a t i o n s : 

P e r f o r a t i o n Size: 

Tubing/Casing: 

Frac Gradient: 

Bottom Hole Fracture Pressure: 

Bottom Hole Temperature: 

Net Fracture Height: 

J.K. Edwards (Walsh Eng.) 

Chaco #2R 

Pictured C l i f f s 

Sec.07,T26N,R12W 

1,132'- 1,142' 

1,137' 

20 

.50" 

2 7/8" 6.5# 

0.65 PSI/FT 

739 PSI 

90 DEG. F. 

10' (Estimated) 



S E C T I O N 2 

P R O P O S E D V S A C T U A L 

T R E A T M E N T 



PROPOSED TREATMENT 
******** ********* 

TREATING CONDUCTOR: 2 7/8" 6.5# TUBING 

INJECTION RATE: 30 BPM 

EXPECTED SURFACE TREATING PRESSURE: 1,690 PSI (Average on pad) 

FLUID VOLUMES: 
***** ******* 

TREATING FLUID VOLUME: 28,667 GALLONS 70Q FOAM 

FLUSH FLUID VOLUME: 260 GALLONS 70Q FOAM 

PROPPANT: 
******** 

5,000 POUNDS 40/70 MESH BRADY 

25,000 POUNDS 20/40 MESH ARIZONA 

5,000 POUNDS 12/20 MESH BRADY 

ADDITIVES PER 1000 GALLONS: 
********* *** **** ******* 

TREATING\FLUSH FLUID: 

0. 38 LB FRAC' -CIDE 20 BACTERIACIDE 
5. 00 GL FRAC--FOAM 1 FOAMING AGENT 

20. 00 LB J-4 GELLING AGENT 
3. 00 LB P-4 PH CONTROL 
1. 00 LB B-11 GEL BREAKER 



PROPOSED TREATMENT SCHEDULE 
******** ********* ******** 

No. Volume F l u i d 
* * ****** ***** 

1 7,000 70Q FOAM 

2 5,000 70Q FOAM 

3 5,000 70Q FOAM 

4 10,000 70Q FOAM 

5 1,667 70Q FOAM 

6 260 70Q FOAM 

Proppant 
******** 

0.00 ppg. PAD 

1.00 ppg. 40/70 

1.00 ppg. 20/40 

2.00 ppg. 20/40 

3.00 ppg. 12/20 

0.00 ppg. FLUSH 



ACTUAL TREATMENT 
****** ********* 

TREATING CONDUCTOR: 2 7/8" 6.5# TUBING 

INJECTION RATE: 30 BPM 

SURFACE TREATING PRESSURE: 1,800 p s i (Average) 

FLUID VOLUMES: 
***** ******* 

TREATING FLUID VOLUME: 29,337 GALLONS 70Q FOAM 

FLUSH FLUID VOLUME: 252 GALLONS 20# J-4 

PROPPANT: 
******** 

5,800 POUNDS 40/70 MESH BRADY 

27,100 POUNDS 20/40 MESH ARIZONA 

6,000 POUNDS 12/20 MESH BRADY 

ADDITIVES PER 1000 GALLONS: 
********* *** **** ******* 

TREATING FLUID: 

0. 38 LB FRAC--CIDE 20 BACTERIACIDE 
5. 00 GL FRAC--FOAM 1 FOAMING AGENT 

20. 00 LB J-4 GELLING AGENT 
3. 00 LB P-4 PH CONTROL 
1. 00 LB B-11 GEL BREAKER 



ACTUAL TREATMENT SCHEDULE 
****** ********* ******** 

No. 
** 

Volume 
****** 

F l u i d 
***** 

Proppant 
******** 

1 7,000 70Q FOAM 0.00 ppg. PAD 

2 5,589 70Q FOAM 1.00 ppg. 40/70 

3 5,000 70Q FOAM 1.00 ppg. 20/40 

4 9,669 65Q FOAM 2.00 ppg- 20/40 

5 2,079 65Q FOAM 3.00 ppg. 12/20 

6 252 20# GEL 0.00 ppg. FLUSH 
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T R E A T M E N T G R A P H S 



J.K. EDWHRDS (WISH ENG.) CHftCO BZB PICTURED CLIFFS FQHH FBftC 1 -31-95 1 
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The WestenPfcompany Treatment Report Page 1 of 1 

Dace January 31, 1995 

Lease Chaco 

District Farmington P.Receipt 1309667 Operator J. K. Edwards 

County San Juan 

Well No. 2R 

State NM 

Field Pictured Cliff Location SEC.07,T26N,R12W 

Stage Number _1 This Zone [S3 This Well 

WKU DATA 

Casing Size N/A 

Liner Set From 

OG • NG 53 NO • OO • 

Tubing Size 2 7/8" WL 65 

W L Set From 

WD • 1W • Misc. • 

Set at: 1,213' 

To 

Depth TD/PB 1,213' Formation Pictured Cliffs 

_Type Packer N/A Set at 

To _Open Hole: Size N/A 

Liner Size N/A WL 

From To 

Casing Perforation: Size SO 

Previous Treatment N/A 

Holes Per Foot 2 Intervals 1,132'-1,142' 20 Holes 

Prior Production N/A 

TttEA'lTWEjVT DATA 

Base Fluid type 20# J-4 

Foam Qual. 70 

Pad Used: Yes g ] No • Pad Type 20# J-4 70Q FOAM 

TreaL Fluid Type: Foam EJWater • Acid • Oil • Vol. 9,240 

Base Fluid Vol. 9,660 

Ya Mitchell • Slurry • Surface • Downhole £3 Total Prop Qty. 38,900 

WP-1 • WP-3 • Baux. • Other 12/20 BR 6,000 

Gal. 

_Gal. 

Lbs. 

Prop Type: Sand 

Prop Mesh Sizes, Types and Quantities 40/70 BR 5800/20/40 AZ 27100 

Hole Loaded With KCL Treat Via: Tubing • Casing E3 Anul. • Tubing 8c Anul. 

Ball Sealers: N/A In Stages of 

Types and Number of Pumps Used 2 1000V3 N2 Pumps 

• 

Auxiliary Materials 300# J-4/ 45 G. FRAC FOAM l/50# P-4/ 8# B-l 1/ 6# FRACC1DE 20. 

SUNUAKV 

7,000 G. PAD/ 5,589 G. 1# 40/70 /5.000 G. 1# 20/40 / 9,669 G. 2# 

2,079 G. 3# 12/20/252 G. PLUSH 

65 

Casing Cap. N/A 

Annular Cap. N/A 

Open Hole Cap. N/A 

Fluid to Load 3 

Pad Volume 50 

Treating Fluid 220 

Flush 6 

Over Flush N/A 

Fluid to Recover 230 

Total N2 212,000 SCF 

Total C02 N/A 

Time 

AM/PM Treating Press.-Psi 

Surface 
Slurry bbls 

Pumped 

Slurry 
Rate 
BPM 

Surface 
C02 bbls 
Pumped 

C02 Rate 

BPM 

Surface 
N2 MSCF 
Pumped 

N2 Rate 

SCFM 

Comments 

Safety Meeting/Test Lines 

STP Annulus .Stage Total Stage Total Stage Total 

PM 1:00 4200 PRESSURE TEST 

1:05 1530 9.1 32 6K START PAD 

1:11 1710 50 50 10.3 42 32 8.8K START 1# 40/70 70Q 

1:15 1730 46 50 10.1 37 74 95K START 1# 20/40 70Q 

1:19 1840 41 96 11.8 80 111 93k START 2# 20/40 65Q 

1:28 1920 105 137 12.8 21 191 9K START 3# 12/20 65Q 

1:31 1950 28 242 21 212 9K START FLUSH 

1:31 550 270 SHUTDOWN 

Treating Pressure: Min 1100 Max. 2200 Avg. 1800 Customer Representative Paul Thompson 

Inj. Rate on Treating Fluid 31 Rate on Flush 21 Western Representative T.M. Crabb/J.BJSavage 

Avg. Inj. Rate 26 I.S.D.P. 500 Flush Dens, lbs/gal 8.43 Distribution NORMAL 

I Final Shut-in Pressure 470 In 15 Minutes 

I t lMt tbSH ' Operator's Maximum Pressure (psi) 3000 

Recommendation ID# PMOS02S1 
i E===;=;=;!ST£=;==l!t=s=T===3*=ii=si — 



The Western Company 

Additive Schedule 

Customer: JK EDWARDS 
Well Information: CHACO #2R 

Date: 1-31-95 
JKEDWARD 

| PPG VOLUME 

0.00 2100 
1.00 1500 

1.00 1500 

2.00 3000 

3.00 500 

FRAC FOAMER BREAKER B-11 
CONC STAGE ACTUAL CONC STAGE ACTUAL 

5.00 10.5 10.0 1.00 2.1 2.0 

5.00 7.5 8.0 1.00 1.5 2.0 

5.00 7.5 8.0 1.00 1.5 2.0 

5.00 15.0 15.0 1.00 3.0 3.0 

5.00 2.5 3.0 1.00 0.5 1.0 

CONC STAGE ACTUAL CONC STAGE ACTUAL 
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THE WESTERN COMPANY 
QUALITY ASSURANCE OF PROPPANT/GRAVEL 

(Attachment to Treatment Report) 

OATE: 1-31-95 CUSTOMER: JK EDWARDS 

FIELO RECEIPT NO.: COMPARTMENT: 

UELL INFORMATION: CHACO #2R DISTRICT PROPPANT SILO: FARMNGTON 

PRODUCT DESCRIPTION: PROPPANT 

Truck Number 

Trucking Company WCNA 

Weight Slip Available? Attach a l l . Yes 

Net Weight Delivered 5000 

Nominal Size from l i s t below 40/70 BRAD> 

Is the content of 
the Truck proper? 

Color right Yes Is the content of 
the Truck proper? 

Low dust Yes 

Is the content of 
the Truck proper? 

Appearance right Yes 

* 
No contamination Yes 

Is the Manufacturer's 
Sieve Analysis proper? 
Attach a l l . 

Oversize < 0.1% Is the Manufacturer's 
Sieve Analysis proper? 
Attach a l l . Fines < 1.0% (2.0%+) 

Is the Manufacturer's 
Sieve Analysis proper? 
Attach a l l . 

In Size > 90% (96%+) 

Sample Taken? Yes 

Is the truck content acceptable? Yes 

Total Weight, each size: Size Weight lb Size Weight lb 

Is total weight for each size appropriate for job requirements? 
Are the above answers appropriate and sufficient as compared to job requirements? 
If not apporopriate, correct problem before sieve analysis. If appropriate but insufficient, do sieve analysis. 

SIEVE ANALYSIS < — combine samples < — combine samples — > 

In i t i a l sample weight 21.65 gram 
Amount Retained 

Sieve Mesh40/70 gram 

30 

40 .35 

50 15.8«i 49.0 

60 4.18 

70 .98 

100 .25 

Pan 

Oversize 

1.08 

12.9 

3.02 

.771 

Total 
In size% 
64.9 

F i nes 

Total Weight, grams 21.65 

gram 
Amount Retained 

gram 

Oversize 

Total 
In size% 

Fines 

Cleanliness of 

Proppant/Gravel 

Turbidity Pass 

pH Pass 

N/A 

N/A 



THE WESTERN COMPANY 
QUALITY ASSURANCE OF PROPPANT/GRAVEL 

(Attachment to Treatment Report) 

DATE: 1-31-95 CUSTOMER: JK EDWARDS 

FIELD RECEIPT NO.: COMPARTMENT: 

WELL INFORMATION: CHACO #2R DISTRICT PROPPANT SILO: FARMINGTON 

PRODUCT DESCRIPTION: PROPPANT 

Truck Number 

Trucking Company WCNA 

Weight Slip Available? Attach a l l . Yes 

Net Weight Delivered 25000 

Nominal Size from l i s t below 20/40 ARIZO 

Is the content of 
the Truck proper? 

Color right Yes Is the content of 
the Truck proper? 

Low dust Yes 

Is the content of 
the Truck proper? 

Appearance right Yes 

Is the content of 
the Truck proper? 

No contamination Yes 

Is the Manufacturer's 
Sieve Analysis proper? 
Attach a l l . 

Oversize < 0.1% Is the Manufacturer's 
Sieve Analysis proper? 
Attach a l l . Fines < 1.0% <2.0%+) 

Is the Manufacturer's 
Sieve Analysis proper? 
Attach a l l . 

In Size > 90% <96%+) 

Sample Taken? Yes 

Is the truck content acceptable? Yes 

Total Weight, each size: Size Weight lb Size Weight lb 

Is total weight for each size appropriate for job requirements? 
Are the above answers appropriate and sufficient as compared to job requirements? 
If not apporopriate, correct problem before sieve analysis. If appropriate but insufficient, do sieve analysis. 

SIEVE ANALYSIS < — combine samples — > < — combine samples — > 

In i t i a l sample weight 23.37 gram 
Amount Retained 

gram 
Amount Retained 

Sieve Mesh20/40 gram % gram % 

16 0 0 Oversize Oversi ze 

20 2.26 9.94 

30 17.3: 76.2 Total 
In sizeX 
92.6 

Total 

35 3.05 13.4 

Total 
In sizeX 
92.6 

40 .67 2.94 

50 .06 .263 

Pan 0 0 Fines F i nes 

Total Weight, grams 23.37 

Cleanliness of Turbidity Pass 

Proppant/Gravel pH Pas s 



THE WESTERN COMPANY 
QUALITY ASSURANCE OF PROPPANT/GRAVEL 

(Attachment to Treatment Report) 

DATE: 1-31-95 CUSTOMER: JK EDWARDS 

FIELD RECEIPT NO.: COMPARTMENT: 

UELL INFORMATION: CHACO #2R DISTRICT PROPPANT SILO: FARMINGTON 

PRODUCT DESCRIPTION: PROPPANT 

Truck Number 

Trucking Company WCNA 

Weight Slip Available? Attach a l l . Yes 

Net Weight Delivered 5000 

Nominal Size from l i s t below 12/20 BRAD^ 

Is the content of 
the Truck proper? 

Color right Yes Is the content of 
the Truck proper? 

Low dust Yes 

Is the content of 
the Truck proper? 

Appearance right Yes 

Is the content of 
the Truck proper? 

No contamination Yes 

Is the Manufacturer's 
Sieve Analysis proper? 
Attach a l l . 

Oversize < 0.1% Is the Manufacturer's 
Sieve Analysis proper? 
Attach a l l . Fines < 1.0% (2.0%+) 

Is the Manufacturer's 
Sieve Analysis proper? 
Attach a l l . 

In Size > 90% (96%+) 

Sample Taken? Yes 

Is the truck content acceptable? Yes 

Total Weight, each size: Size Weight lb Size Weight lb 

Is total weight for each size appropriate for job requirements? 
Are the above answers appropriate and sufficient as compared to job requirements? 
If not apporopriate, correct problem before sieve analysis. If appropriate but insufficient, do sieve analysis. 

SIEVE ANALYSIS < — combine samples — > combine samples — > 

I n i t i a l sample weight 

Sieve Mesh 12/20 

12 

16 

18 

20 

30 

Pan 

36.33 gram 
Amount Retained 

gram 

1.16 

21.0< 39.6 

10.6 

2.76 

.68 

Oversize 

2.18 

20.0 

5.19 

1.27 

Total 
In sizeX 

64.8 

F i nes 

Total Ueight, grams 36.33 

gram 
Amount Retained 

gram 

Oversize 

Total 
In sizeX 

Fines 

Cleanliness of 

Proppant/Gravel 

Turbidity Pass 

pH Pass 
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THE WESTERN COMPANY OF NORTH AMERICA - N2 FOAM ANALYSIS MODEL 

J.K. EDWARDS (WALSH ENG.) CHACO #2R PICTURED CLIFFS FOAM FRAC 1-31-95 

ET STP BHTP NET P SLOPE RATE PROP Cumm Cumm Fm Qual 
min. p s i . p s i . p s i . Fm bpm Fm ppg Wh v o l Wh Prop mich/slry 

0.1 219 713 613 0.1 0.1 0.0 5 0 0.0/ 0.0 
0.2 220 708 608 0.1 1.2 0.0 5 0 0.0/ 0.0 
0.3 218 713 613 0.1 0.2 0.0 5 0 0.0/ 0.0 
0.5 218 713 613 0.1 0.0 0.0 5 0 0.0/ 0.0 
0.6 215 710 610 0.1 0.0 0.0 5 0 0.0/ 0.0 
0.7 211 706 606 0.1 0.0 0.0 5 0 0.0/ 0.0 
0.8 211 706 606 0.1 0.0 0.0 5 0 0.0/ 0.0 
0.9 213 708 608 0.1 0.0 0.0 5 0 0.0/ 0.0 
1.0 214 709 609 0.1 0.0 0.0 5 0 0.0/ 0.0 
1.1 211 706 606 0.1 0.0 0.0 5 0 0.0/ 0.0 
1.3 216 711 611 0.1 0.0 0.0 5 0 0.0/ 0.0 
1.4 214 709 609 0.1 0.0 0.0 5 0 0.0/ 0.0 



THE WESTERN COMPACT' OF NORTH AMERICA - N2 FOAM ANALYSIS MODEL 

J.K. EDWARDS (WALSH ENG.) CHACO #2R PICTURED CLIFFS FOAM FRAC 1-31-35 

ET STP BHTP NET P SLOPE RATE PROP Cumm Cumm Fm Qual 
min. p s i . p s i . p s i . Fm bpm Fm ppg Wh v o l Wh Prop mich/slry 

0.1 130 592 492 0.1 3.3 0.0 1 0 0.0/ 0.0 
0.2 123 566 466 0.1 4.5 0.0 1 0 0.0/ 0.0 
0.4 114 467 367 0.1 8.1 0.0 2 0 0.0/ 0.0 
0.5 238 420 320 0.1 12.7 0.0 3 0 0.0/ 0.0 
0.6 513 400 300 0.1 19.5 0.0 4 0 0.0/ 0.0 
0.7 759 631 531 0.1 16.8 0.1 5 0 13.5/13.9 
0.8 1268 1255 1155 0.1 13.6 0.1 6 0 41.4/41.7 
0.9 1562 1481 1381 0.1 16.6 0.1 6 0 59.8/60.0 
1.1 1293 1069 969 0.1 21.1 0.1 7 0 62.1/62.3 
1.2 1266 1026 926 0.1 21.7 0.1 8 0 68.4/68.5 
1.3 1287 1069 969 0.1 22.2 0.1 9 0 64.6/64.8 
1.4 1286 1068 968 0.1 22.1 0.1 10 100 58.1/58.3 
1.6 1269 1037 937 0.1 22.0 0.1 12 100 56.5/56.8 
1.7 1252 1004 904 -0.5 21.9 0.1 13 100 56.7/57.0 
1.8 1250 1003 903 -0.0 21.7 0.2 14 100 56.7/57.1 
1.9 1250 400 300 -17.7 23.7 0.0 15 100 99.9/99.9 
2.0 1250 898 798 15.7 22.1 0.0 16 100 99.9/99.9 
2.2 1250 967 867 1.5 21.4 0.0 17 100 99.9/99.9 
2.3 1251 1000 900 0.7 21.4 0.0 18 100 56.0/56.0 
2.4 1252 1017 917 0.4 21.6 0.0 20 100 55.6/55.6 
2.5 1265 1008 908 -0.2 22.3 0.0 21 100 55.8/55.8 
2.6 1284 1003 903 -0.1 23.0 0.0 22 100 55.5/55.5 
2.7 1296 1009 909 0.1 23.3 0.0 23 100 56.9/56.9 
2.9 1342 994 894 -0.4 25.2 0.0 24 100 58.3/58.3 
3.0 1392 1003 903 0.3 26.6 0.0 25 100 58.5/58.5 
3.1 1419 1031 931 0.8 27.4 0.0 26 100 62.0/62.0 
3.2 1441 1056 956 0.7 28.0 0.0 27 100 64.1/64.1 
3.3 1458 1074 974 0.5 28.4 0.0 29 100 64.4/64.4 
3.4 1468 1085 985 0.4 29.1 0.0 29 100 64.6/64.6 
3.6 1472 1089 989 0.1 29.3 0.0 29 100 65.1/65.1 
3.7 1481 1120 1020 1.1 29.0 0.0 29 100 64.9/64.9 
3.8 1497 1119 1019 -0.0 29.3 0.0 33 300 64.9/64.9 
3.9 1519 1119 1019 0.0 31.3 0.1 34 300 66.2/66.4 
4.1 1532 1111 1011 -0.3 30.7 0.1 35 300 66.3/66.5 
4.2 1541 1122 1022 0.4 30.8 0.1 36 300 67.0/67.2 
4.3 1562 1138 1038 0.5 31.5 0.1 38 400 67.2/67.4 
4.4 1576 1143 1043 0.2 32.3 0.1 39 400 67.5/67.7 
4.5 1568 1130 1030 -0.5 32.2 0.1 40 400 66.1/66.3 
4.7 1566 1126 1026 -0.1 32.0 0.2 41 500 65.1/65.4 
4.8 1573 1119 1019 -0.3 32.5 0.3 43 600 65.7/66.2 
4.9 1606 1116 1016 -0.1 34.1 0.5 44 700 66.6/67.4 
5.1 1632 1163 1063 1.4 34.3 0.7 45 800 68.5/69.6 
5.2 1653 1200 1100 1.4 34.0 0.9 47 1000 68.4/69.6 
5.3 1672 1207 1107 0.3 34.2 0.9 48 1100 68.2/69.4 
5.4 1688 1227 1127 0.8 34.2 1.0 49 1200 68.2/69.5 
5.5 1699 1236 1136 0.3 34.4 1.0 50 1400 68.5/69.9 
5.7 1709 1252 1152 0.7 34.2 1.0 51 1500 68.6/70.1 
5.8 1696 1259 1159 0.3 33.1 1.1 53 1700 68.7/70.1 
5.9 1736 1245 1145 -0.6 35.7 1.1 54 1800 68.8/70.3 
6.0 1755 1263 1163 0.8 35.6 1.1 55 2000 67.8/69.3 
6.1 1769 1279 1179 0.7 36.1 1.1 56 2100 69.6/71.0 
6.3 1770 1281 1181 0.1 35.9 1.0 58 2300 69.9/71.2 
6.4 1770 1278 1178 -0.2 36.2 1.0 59 2400 70.0/71.3 
6.5 1770 1275 1175 -0.2 36.5 1.0 60 2600 70.2/71.5 



THE WESTERN COMPANY OF NORTH AMERICA - N2 FOAM ANALYSIS MODEL 

J.K. EDWARDS (WALSH ENG.) CHACO #2R PICTURED CLIFFS FOAM FRAC 1-31-95 

ET 
min. 

STP 
p s i . 

BHTP 
p s i . 

NET P 
p s i . 

SLOPE RATE 
Fm bpm 

PROP 
Fm ppg 

Cumm 
Wh v o l 

Cumm 
Wh Prop 

Fm Qual 
mich/slry 

6.6 1770 1282 1182 0.3 35.8 1.0 61 2700 70.0/71.3 
6.7 1769 1251 1151 -1.5 36.5 1.0 62 2800 70.6/71.8 
6.8 1771 1240 1140 -0.8 36.7 1.0 62 2800 70.7/72.0 
7.0 1770 1247 1147 0.3 36.4 1.0 65 3100 70.6/71.9 
7.1 1770 1287 1187 1.9 34.6 1.0 66 3300 70.3/71.6 
7.2 1766 1268 1168 -0.9 35.8 1.0 67 3400 70.6/71.9 
7.3 1761 1283 1183 0.9 35.2 1.1 68 3500 69.7/71.1 
7.5 1760 1300 1200 0.8 34.1 1.1 70 3700 69.3/70.7 
7.6 1760 1309 1209 0.5 33.5 1.1 71 3900 69.2/70.7 
7.7 1758 1293 1193 -0.8 35.4 1.1 72 4000 69.5/70.9 
7.8 1760 1292 1192 -0.1 34.8 1.1 73 4200 69.5/70.9 
7.9 1753 1287 1187 -0.3 34.8 1.1 74 4300 69.5/70.9 
8.1 1750 1285 1185 -0.1 34.8 1.1 76 4500 69.8/71.2 
8.2 1750 1282 1182 -0.2 34.8 1.1 77 4600 69.7/71.1 
8.3 1750 1283 1183 0.1 34.7 1.1 78 4700 69.6/71.0 
8.4 1750 1285 1185 0.1 34.5 1.1 79 4900 69.5/70.9 
8.6 1750 1287 1187 0.1 35.3 1.1 81 5100 69.6/71.0 
8.7 1750 1286 1186 -0.0 35.4 1.1 82 5200 69.6/71.0 
8.8 1750 1279 1179 -0.4 35.9 1.1 83 5300 69.7/71.1 
8.9 1750 1284 1184 0.3 34.9 1.1 84 5500 69.5/70.9 
9.0 1750 1285 1185 0.1 34.7 1.1 86 5600 69.5/70.9 
9.2 1749 1282 1182 -0.2 34.7 1.1 87 5800 69.7/71.0 
9.3 1750 1284 1184 0.1 34.7 1.1 88 5900 69.7/71.1 
9.4 1750 1285 1185 0.1 34.6 1.1 89 6100 69.6/71.0 
9.5 1743 1282 1182 -0.2 34.5 1.1 90 6200 69.7/71.1 
9.6 1740 1278 1178 -0.3 34.6 1.1 92 6400 69.7/71.1 
9.8 1740 1280 1180 0.2 34.3 1.1 93 6500 69.5/70.9 
9.9 1740 1273 1173 -0.5 35.0 1.0 94 6600 69.5/70.9 

10.0 1740 1275 1175 0.1 34.9 1.0 95 6800 69.5/70.8 
10.1 1738 1267 1167 -0.5 35.2 1.0 97 6900 69.6/70.9 
10.2 1740 1266 1166 -0.1 35.4 1.0 98 7000 69.4/70.7 
10.4 1736 1256 1156 -0.8 35.7 0.9 99 7100 69.4/70.6 
10.5 1730 1244 1144 -0.9 36.3 0.9 100 7300 69.6/70.7 
10.6 1730 1242 1142 -0.2 36.5 0.9 101 7400 70.0/71.1 
10.7 1730 1243 1143 0.1 36.7 0.9 103 7600 70.2/71.4 
10.8 1730 1246 1146 0.2 36.6 0.9 104 7700 70.4/71.6 
11.0 1730 1243 1143 -0.2 36.7 0.9 105 7800 70.4/71.6 
11.1 1730 1246 1146 0.2 36.5 0.9 106 8000 70.3/71.6 
11.2 1730 1249 1149 0.2 36.6 1.0 108 8100 70.2/71.4 
11.3 1730 1251 1151 0.1 36.6 0.9 109 8200 70.2/71.5 
11.5 1728 1241 1141 -0.8 37.2 0.9 110 8400 70.3/71.6 
11.6 1721 1231 1131 -0.9 37.0 0.9 111 8500 70.5/71.7 
11.7 1720 1229 1129 -0.2 37.1 0.9 112 8600 70.6/71.8 
11.8 1720 1230 1130 0.1 37.1 0.9 114 8800 70.6/71.8 
12.0 1720 1229 1129 -0.1 37.2 0.9 115 8900 70.6/71.8 
12.1 1720 1249 1149 1.5 34.2 1.0 116 9100 70.4/71.7 
12.2 1720 1257 1157 0.8 35.9 1.0 118 9200 70.3/71.6 
12.3 1721 1262 1162 0.4 35.6 1.0 119 9400 70.1/71.4 
12.5 1736 1276 1176 1.3 34.4 1.0 120 9500 69.4/70.8 
12.6 1755 1286 1186 0.9 34.7 1.1 121 9700 68.7/70.2 
12.7 1770 1289 1189 0.3 35.3 1.1 123 9900 68.1/69.7 
12.8 1770 1293 1193 0.4 34.9 1.2 124 10100 67.5/69.2 
12.9 1768 1299 1199 0.5 34.5 1.4 125 10300 66.9/68.9 
13.1 1777 1318 1218 1.7 33.7 1.5 127 10500 66.9/69.0 
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13.2 1786 1334 1234 1.3 33.3 1.5 128 10700 67.2/69.3 
13.3 1790 1339 1239 0.5 33.1 1.6 129 11000 67.1/69.2 
13.4 1790 1339 1239 0.0 33.0 1.6 131 11200 67.1/69.3 
13.5 1801 1345 1245 0.5 33.2 1.6 132 11400 67.1/69.4 
13.7 1841 1360 1260 1.4 33.9 1.7 133 11600 67.1/69.5 
13.8 1869 1392 1292 2.9 33.6 1.7 135 11900 67.0/69.4 
13.9 1877 1420 1320 2.4 32.8 1.7 136 12100 67.9/70.2 
14.0 1863 1436 1336 1.4 31.6 1.7 137 12400 67.8/70.2 
14.1 1840 1415 1315 -1.8 31.5 1.8 139 12600 67.9/70.3 
14.3 1845 1405 1305 -0.9 32.0 1.9 140 12900 67.5/70.0 
14.4 1858 1420 1320 1.3 31.7 2.0 141 13200 67.0/69.7 
14.5 1871 1444 1344 2.1 31.1 2.1 142 13400 67.3/70.0 
14.6 1880 1460 1360 1.3 31.1 2.1 144 13800 67.2/70.1 
14.8 1883 1466 1366 0.5 30.8 2.1 145 14000 67.4/70.2 
14.9 1901 1458 1358 -0.8 32.0 2.2 147 14300 67.6/70.5 
15.0 1930 1474 1374 1.5 31.8 2.2 148 14600 67.4/70.3 
15.1 1953 1506 1406 2.4 31.9 2.2 149 14900 67.7/70.6 
15.3 1964 1522 1422 1.4 31.7 2.2 151 15200 68.3/71.1 
15.4 1970 1531 1431 0.7 32.0 2.2 152 15500 68.4/71.2 
15.5 1970 1533 1433 0.2 31.5 2.2 153 15800 68.4/71.2 
15.6 1970 1543 1443 0.9 31.1 2.2 155 16000 68.4/71.2 
15.8 1965 1548 1448 0.5 30.5 2.2 156 16300 68.2/71.0 
15.9 1970 1543 1443 -0.5 30.8 2.2 158 16600 67.2/70.2 
16.0 1957 1525 1425 -1.6 30.9 2.3 159 16900 65.4/68.7 
16.1 1946 1509 1409 -1.5 31.0 2.4 160 17300 64.5/67.9 
16.3 1938 1494 1394 -1.4 31.5 2.3 162 17500 64.6/68.0 
16.4 1927 1483 1383 -1.1 31.6 2.3 163 17800 64.7/68.0 
16.5 1910 1459 1359 -2.4 32.0 2.2 165 18100 64.6/67.8 
16.6 1897 1438 1338 -2.1 32.6 2.0 166 18400 64.7/67.7 
16.7 1885 1413 1313 -2.7 33.2 2.0 168 18600 65.0/67.9 
16.9 1876 1403 1303 -1.1 33.4 2.0 169 18900 65.0/67.9 
17.0 1870 1402 1302 -0.1 33.1 1.9 171 19100 65.3/68.1 
17.1 1870 1390 1290 -1.1 34.2 1.9 172 19400 65.3/68.1 
17.2 1870 1391 1291 0.1 34.2 1.9 174 19700 65.3/68.1 
17.3 1870 1386 1286 -0.6 34.5 1.9 175 19900 65.5/68.2 
17.5 1870 1388 1288 0.3 34.1 1.9 176 20200 65.3/68.0 
17.6 1861 1379 1279 -1.0 34.1 1.9 178 20500 65.5/68.1 
17.7 1860 1373 1273 -0.8 34.7 1.9 179 20700 65.6/68.2 
17.8 1860 1373 1273 -0.0 34.3 1.9 181 21000 65.5/68.2 
18.0 1860 1379 1279 0.7 34.0 1.9 182 21300 65.6/68.3 
18.1 1868 1392 1292 1.5 33.5 1.9 184 21500 65.4/68.2 
18.2 1870 1399 1299 0.8 33.3 2.0 185 21800 65.3/68.1 
18.3 1867 1396 1296 -0.2 33.2 2.0 187 22100 65.3/68.1 
18.4 1870 1399 1299 0.2 33.5 2.0 188 22400 65.3/68.2 
18.6 1872 1401 1301 0.2 33.5 2.0 189 22600 65.4/68.3 
18.7 1880 1409 1309 1.0 33.4 2.1 191 22900 65.3/68.2 
18.8 1880 1411 1311 0.2 33.2 2.1 192 23200 65.2/68.2 
18.9 1880 1411 1311 0.1 33.1 2.1 194 23500 65.2/68.2 
19.0 1880 1411 1311 -0.1 33.2 2.1 195 23700 65.2/68.1 
19.2 1880 1410 1310 -0.1 33.1 2.1 197 24000 65.2/68.1 
19.3 1880 1410 1310 0.1 33.1 2.1 198 24300 65.2/68.1 
19.4 1880 1414 1314 0.5 32.9 2.0 200 24600 65.1/68.0 
19.5 1880 1410 1310 -0.6 33.3 2.0 201 24800 65.3/68.2 
19.6 1880 1414 1314 0.5 33.1 2.0 202 25100 65.1/68.0 
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19.8 1870 1392 1292 -2.7 33.8 2.0 204 25400 65.6/68.4 
19.9 1870 1390 1290 -0.3 33.8 1.9 205 25600 65.5/68.3 
20.0 1870 1390 1290 -0.1 33.8 1.9 207 25900 65.6/68.3 
20.1 1870 1395 1295 0.7 33.5 1.9 208 26200 65.3/68.1 
20.3 1866 1394 1294 -0.2 33.6 1.9 210 26400 65.3/68.1 
20.4 1870 1396 1296 0.3 33.6 2.0 211 26700 65.4/68.2 
20.5 1870 1391 1291 -0.7 33.8 2.0 213 27000 65.5/68.3 
20.6 1871 1398 1298 0.9 33.5 2.0 214 27300 65.2/68.1 
20.7 1870 1398 1298 0.0 33.4 2.0 215 27500 65.4/68.4 
20.9 1870 1388 1288 -1.4 33.9 2.0 217 27800 65.5/68.4 
21.0 1873 1392 1292 0.6 33.8 2.0 218 28100 65.4/68.3 
21.1 1875 1399 1299 0.9 33.7 2.0 220 28400 65.6/68.4 
21.2 1874 1401 1301 0.3 33.5 2.0 221 28700 65.4/68.3 
21.3 1870 1397 1297 -0.6 33.8 2.0 223 28900 65.6/68.4 
21.5 1869 1410 1310 1.7 32.1 2.0 224 29200 65.0/68.0 
21.6 1870 1397 1297 -1.8 34.0 2.0 226 29500 65.2/68.1 
21.7 1863 1382 1282 -2.1 34.3 2.0 227 29800 65.4/68.2 
21.8 1868 1382 1282 -0.0 34.2 2.0 229 30100 65.4/68.3 
22.0 1872 1386 1286 0.6 34.1 2.0 230 30400 65.5/68.4 
22.1 1889 1411 1311 3.5 33.6 2.1 232 30700 65.5/68.5 
22.2 1923 1444 1344 4.4 33.3 2.2 233 31000 65.3/68.5 
22.3 1942 1465 1365 3.1 32.8 2.4 235 31400 64.9/68.4 
22.4 1954 1481 1381 2.1 32.3 2.6 236 31700 63.7/67.6 
22.6 1963 1494 1394 1.7 32.0 2.7 238 32100 63.6/67.6 
22.7 1972 1509 1409 2.0 31.9 2.8 239 32500 63.5/67.6 
22.8 1980 1523 1423 1.8 31.6 2.8 241 32900 63.3/67.5 
22.9 1976 1521 1421 -0.2 31.6 2.8 242 33200 63.0/67.2 
23.1 1966 1503 1403 -2.4 32.1 2.8 244 33500 63.3/67.3 
23.2 1947 1486 1386 -2.3 32.0 2.6 246 33900 63.1/67.0 
23.3 1928 1459 1359 -3.4 32.7 2.5 247 34200 63.5/67.1 
23.4 1912 1438 1338 -3.1 33.1 2.4 249 34600 64.6/68.1 
23.6 1913 1436 1336 -0.3 33.3 2.6 250 35000 65.5/69.2 
23.7 1942 1475 1375 5.5 32.3 2.9 252 35400 65.7/69.6 
23.8 2028 1522 1422 6.4 33.6 3.1 253 35900 65.5/69.7 
23.9 1986 1489 1389 -4.6 33.4 3.1 255 36300 65.4/69.7 
24.1 1945 1451 1351 -5.6 33.2 3.4 257 36700 62.8/67.7 
24.2 1940 1449 1349 -0.2 33.1 3.1 258 37100 64.2/68.6 
24.3 1939 1450 1350 0.0 33.3 2.9 260 37400 65.0/69.1 
24.4 1925 1429 1329 -3.1 33.7 2.8 261 37800 65.2/69.1 
24.5 1916 1416 1316 -1.9 34.0 2.7 263 38200 65.3/69.1 
24.7 1911 1409 1309 -1.2 34.0 2.7 264 38500 65.5/69.2 
24.8 1915 1419 1319 1.6 33.7 2.8 266 38900 65.6/69.5 
24.9 1920 1435 1335 2.4 33.0 2.9 267 39300 65.6/69.6 
25.0 1930 1447 1347 1.9 32.9 3.0 269 39700 65.7/69.8 
25.1 1932 1456 1356 1.3 32.6 3.1 270 40100 65.7/69.9 
25.3 1854 1917 1817 60.7 15.5 3.7 272 40500 59.5/65.3 
25.4 1523 1679 1579 -24.0 14.8 3.3 274 41000 62.2/67.1 
25.5 1532 1467 1367 -26.9 21.1 6.2 276 41500 26.6/42.6 
25.7 890 1236 1136 -34.7 11.9 7.4 279 41700 0.0/25.0 
25.8 550 1189 1089 -9.1 1.1 7.4 279 41800 0.0/25.0 
25.9 550 1197 1097 1.6 0.0 7.4 279 41800 0.0/25.0 
26.0 559 1206 1106 2.3 0.0 7.4 279 41800 0.0/25.0 
26.1 550 1197 1097 -2.6 0.0 7.4 279 41800 0.0/25.0 
26.2 550 1197 1097 -0.0 0.0 7.4 279 41800 0.0/25.0 



THE WESTERN COMPANY OF NORTH AMERICA - N2 FOAM ANALYST S MODEL 

J.K. E DWARDS (WALSH ENG. ) 2HACO #2R PICTURED CLIFFS FOAM FRAC 1-31-95 

ET STP BHTP NET P SLOPE RATE PROP Cumm Cumm Fm Qual 
min. p s i . p s i . p s i . Fm bpm Fm ppg Wh v o l Wh Prop mich/slry 

26.4 550 1197 1097 -0.0 0.0 7.4 279 41800 0.0/25.0 
26.5 548 1195 1095 -0.5 0.0 7.4 279 41800 0.0/25.0 
26.8 540 1187 1087 -0.7 0.0 7.4 279 41800 0.0/25.0 
26.9 540 1187 1087 -0.0 0.0 7.4 279 41800 0.0/25.0 
27.0 540 1187 1087 -0.0 0.0 7.4 279 41800 0.0/25.0 
27.1 540 1187 1087 -0.0 0.0 7.4 279 41800 0.0/25.0 
27.2 540 1187 1087 -0.0 0.0 7.4 279 41800 0.0/25.0 
27.4 540 1187 1087 -0.0 0.0 7.4 279 41800 0.0/25.0 
27.5 537 1184 1084 -0.6 0.0 7.4 279 41800 0.0/25.0 
27.6 533 1180 1080 -0.9 0.0 7.4 279 41800 0.0/25.0 
27.7 530 1177 1077 -0.7 0.0 7.4 279 41800 0.0/25.0 
27.8 530 1177 1077 -0.0 0.0 7.4 279 41800 0.0/25.0 
28.0 530 1177 1077 -0.0 0.0 7.4 279 41800 0.0/25.0 
28.1 530 1177 1077 -0.0 0.0 7.4 279 41800 0.0/25.0 
28.2 530 1177 1077 -0.0 0.0 7.4 279 41800 0.0/25.0 
28.3 530 1177 1077 -0.0 0.0 7.4 279 41800 0.0/25.0 
28.4 530 1177 1077 -0.0 0.0 7.4 279 41800 0.0/25.0 
28.5 526 1173 1073 -0.9 0.0 7.4 279 41800 0.0/25.0 
28.7 524 1171 1071 -0.4 0.0 7.4 279 41800 0.0/25.0 
28.8 520 1167 1067 -0.9 0.0 7.4 279 41800 0.0/25.0 
28.9 520 1167 1067 -0.0 0.0 7.4 279 41800 0.0/25.0 
29.0 520 1167 1067 -0.0 0.0 7.4 279 41800 0.0/25.0 
29.2 520 1167 1067 -0.0 0.0 7.4 279 41800 0.0/25.0 
29.3 520 1167 1067 -0.0 0.0 7.4 279 41800 0.0/25.0 
29.4 520 1167 1067 -0.0 0.0 7.4 279 41800 0.0/25.0 
29.5 520 1167 1067 -0.0 0.0 7.4 279 41800 0.0/25.0 
29.6 520 1167 1067 -0.0 0.0 7.4 279 41800 0.0/25.0 
29.8 520 1167 1067 -0.0 0.0 7.4 279 41800 0.0/25.0 
29.9 520 1167 1067 -0.0 0.0 7.4 279 41800 0.0/25.0 
30.0 520 1167 1067 -0.0 0.0 7.4 • 279 41800 0.0/25.0 
30.1 519 1166 1066 -0.2 0.0 7.4 279 41800 0.0/25.0 
30.2 520 1167 1067 0.2 0.0 7.4 279 41800 0.0/25.0 
30.4 519 1166 1066 -0.2 0.0 7.4 279 41800 0.0/25.0 
30.5 517 1164 1064 -0.5 0.0 7.4 279 41800 0.0/25.0 
30.6 511 1158 1058 -1.5 0.0 7.4 279 41800 0.0/25.0 
30.7 512 1159 1059 0.2 0.0 7.4 279 41800 0.0/25.0 
30.8 512 1159 1059 -0.0 0.0 7.4 279 41800 0.0/25.0 
31.0 510 1157 1057 -0.5 0.0 7.4 279 41800 0.0/25.0 
31.1 510 1157 1057 -0.0 0.0 7.4 279 41800 0.0/25.0 
31.2 510 1157 1057 -0.0 0.0 7.4 279 41800 0.0/25.0 
31.3 510 1157 1057 -0.0 0.0 7.4 279 41800 0.0/25.0 
31.4 510 1157 1057 -0.0 0.0 7.4 279 41800 0.0/25.0 
31.5 510 1157 1057 -0.0 0.0 7.4 279 41800 0.0/25.0 
31.7 510 1157 1057 -0.0 0.0 7.4 279 41800 0.0/25.0 
31.8 510 1157 1057 -0.0 0.0 7.4 279 41800 0.0/25.0 
31.9 510 1157 1057 -0.0 0.0 7.4 279 41800 0.0/25.0 
32.0 510 1157 1057 -0.0 0.0 7.4 279 41800 0.0/25.0 
32.1 509 1156 1056 -0.2 0.0 7.4 279 41800 0.0/25.0 
32.3 509 1156 1056 -0.0 0.0 7.4 279 41800 0.0/25.0 
32.4 508 1155 1055 -0.2 0.0 7.4 279 41800 0.0/25.0 
32.5 506 1153 1053 -0.5 0.0 7.4 279 41800 0.0/25.0 
32.6 500 1147 1047 -1.6 0.0 7.4 279 41800 0.0/25.0 
32.7 500 1147 1047 -0.0 0.0 7.4 279 41800 0.0/25.0 
32.8 500 1147 1047 -0.0 0.0 7.4 279 41800 0.0/25.0 
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33.0 500 1147 1047 -0.0 0.0 7.4 279 41800 0.0/25.0 
33.1 500 1147 1047 -0.0 0.0 7.4 279 41800 0.0/25.0 
33.2 500 1147 1047 -0.0 0.0 7.4 279 41800 0.0/25.0 
33.3 500 1147 1047 -0.0 0.0 7.4 279 41800 0.0/25.0 
33.4 500 1147 1047 -0.0 0.0 7.4 279 41800 0.0/25.0 
33.6 500 1147 1047 -0.0 0.0 7.4 279 41800 0.0/25.0 
33.7 500 1147 1047 -0.0 0.0 7.4 279 41800 0.0/25.0 
33.8 500 1147 1047 -0.0 0.0 7.4 279 41800 0.0/25.0 
34.0 500 1147 1047 -0.0 0.0 7.4 279 41800 0.0/25.0 
34.1 499 1146 1046 -0.3 0.0 7.4 279 41800 0.0/25.0 
34.2 494 1141 1041 -1.3 0.0 7.4 279 41800 0.0/25.0 
34.3 496 1143 1043 0.5 0.0 7.4 279 41800 0.0/25.0 
34.4 493 1140 1040 -0.8 0.0 7.4 279 41800 0.0/25.0 
34.6 491 1138 1038 -0.6 0.0 7.4 279 41800 0.0/25.0 
34.7 490 1137 1037 -0.3 0.0 7.4 279 41800 0.0/25.0 
34.8 490 1137 1037 -0.0 0.0 7.4 279 41800 0.0/25.0 
34.9 490 1137 1037 -0.0 0.0 7.4 279 41800 0.0/25.0 
35.0 490 1137 1037 -0.0 0.0 7.4 279 41800 0.0/25.0 
35.1 490 1137 1037 -0.0 0.0 7.4 279 41800 0.0/25.0 
35.3 490 1137 1037 -0.0 0.0 7.4 279 41800 0.0/25.0 
35.4 490 1137 1037 -0.0 0.0 7.4 279 41800 0.0/25.0 
35.5 490 1137 1037 -0.0 0.0 7.4 279 41800 0.0/25.0 
35.6 490 1137 1037 -0.0 0.0 7.4 279 41800 0.0/25.0 
35.7 490 1137 1037 -0.0 0.0 7.4 279 41800 0.0/25.0 
35.8 490 1137 1037 -0.0 0.0 7.4 279 41800 0.0/25.0 
36.0 490 1137 1037 -0.0 0.0 7.4 279 41800 0.0/25.0 
36.1 490 1137 1037 -0.0 0.0 7.4 279 41800 0.0/25.0 
36.2 490 1137 1037 -0.0 0.0 7.4 279 41800 0.0/25.0 
36.3 486 1133 1033 -1.0 0.0 7.4 279 41800 0.0/25.0 
36.5 490 1137 1037 1.2 0.0 7.4 279 41800 0.0/25.0 
36.6 484 1131 1031 -1.8 0.0 7.4 279 41800 0.0/25.0 
36.7 485 1132 1032 0.3 0.0 7.4 279 41800 0.0/25.0 
36.8 484 1131 1031 -0.3 0.0 7.4 279 41800 0.0/25.0 
36.9 482 1129 1029 -0.6 0.0 7.4 279 41800 0.0/25.0 
37.1 482 1129 1029 -0.0 0.0 7.4 279 41800 0.0/25.0 
37.2 480 1127 1027 -0.6 0.0 7.4 279 41800 0.0/25.0 
37.3 480 1126 1026 -0.0 0.0 7.4 279 41800 0.0/25.0 
37.4 480 1126 1026 -0.0 0.0 7.4 279 41800 0.0/25.0 
37.5 480 1126 1026 -0.0 0.0 7.4 279 41800 0.0/25.0 
37.6 480 1126 1026 -0.0 0.0 7.4 279 41800 0.0/25.0 
37.8 480 1126 1026 -0.0 0.0 7.4 279 41800 0.0/25.0 
37.9 480 1126 1026 -0.0 0.0 7.4 279 41800 0.0/25.0 
38.0 480 1126 1026 -0.0 0.0 7.4 279 41800 0.0/25.0 
38.1 480 1126 1026 -0.0 0.0 7.4 279 41800 0.0/25.0 
38.2 480 1126 1026 -0.0 0.0 7.4 279 41800 0.0/25.0 
38.4 480 1126 1026 -0.0 0.0 7.4 279 41800 0.0/25.0 
38.5 480 1126 1026 -0.0 0.0 7.4 279 41800 0.0/25.0 
38.6 480 1126 1026 -0.0 0.0 7.4 279 41800 0.0/25.0 
38.7 480 1126 1026 -0.0 0.0 7.4 279 41800 0.0/25.0 
38.8 480 1126 1026 -0.0 0.0 7.4 279 41800 0.0/25.0 
39.0 480 1126 1026 -0.0 0.0 7.4 279 41800 0.0/25.0 
39.1 480 1126 1026 -0.0 0.0 7.4 279 41800 0.0/25.0 
39.2 480 1126 1026 -0.0 0.0 7.4 279 41800 0.0/25.0 
39.3 479 1125 1025 -0.3 0.0 7.4 279 41800 0.0/25.0 



THE WESTERN COMPANv OF NORTH AMERICA - N2 FO£" ANALYSIS MODEL 

J.K. EDWARDS (WALSH ENG.) CHACO #2R PICTURED CLIFFS 70AM FRAC 1-31-95 

ET STP BHTP NET P SLOPE RATE PROP Cumm Cumm Fm Qual 
min. ps i . p s i . p s i . Fm bpm Fm ppg Wh vol Wh Prop mich/slry 

39.4 478 1124 1024 -0.3 0.0 7.4 279 41800 0.0/25.0 
39.5 477 1123 1023 -0.3 0.0 7.4 279 41800 0.0/25.0 
39.7 480 1126 1026 0.9 0.0 7.4 279 41800 0.0/25.0 
39.8 477 1123 1023 -1.0 0.0 7.4 279 41800 0.0/25.0 
39.9 478 1124 1024 0.3 0.0 7.4 279 41800 0.0/25.0 
40.0 471 1117 1017 -2.4 0.0 7.4 279 41800 0.0/25.0 
40.1 470 1116 1016 -0.3 0.0 7.4 279 41800 0.0/25.0 
40.3 470 1116 1016 -0.0 0.0 7.4 279 41800 0.0/25.0 
40.4 471 1117 1017 0.3 0.0 7.4 279 41800 0.0/25.0 
40.5 470 1116 1016 -0.3 0.0 7.4 279 41800 0.0/25.0 
40.6 470 1116 1016 -0.0 0.0 7.4 279 41800 0.0/25.0 
40.7 470 1116 1016 -0.0 0.0 7.4 279 41800 0.0/25.0 
40.8 470 1116 1016 -0.0 0.0 7.4 279 41800 0.0/25.0 
41.0 470 1116 1016 -0.0 0.0 7.4 279 41800 0.0/25.0 
41.1 470 1116 1016 -0.0 0.0 7.4 279 41800 0.0/25.0 
41.2 470 1116 1016 -0.0 0.0 7.4 279 41800 0.0/25.0 
41.3 470 1116 1016 -0.0 0.0 7.4 279 41800 0.0/25.0 
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J.K. EDWARDS (WALSH ENG.) 
CHACO #2R 
ND? PICTURED CLIFFS FIELD 
SEC.07,T26WL2W 
S.W JUAN COUNTY. NM 
PICTURED CLIFFS FORMATION 

The Western Company 

STIMULATION RECOMMENDATION 

PREPARED FOR 

MR. PAUL THOMPSON 
WALSH ENGINEERING 

SERVICE POINT 
FARMINGTON, NM 
(505) 327-6222 

PREPARED BY 
MIKE MCNEESE 
TECH REP I I 
FARMINGTON 

JANUARY 24, 1995 

FM050251 

SALES REPRESENTATIVE 
MIKE MCNEESE 
TECH REP I I 



F.H050251 01 

THE WESTERN COMPANY 

OPERATOR: 
WELL: 
FORMATION: 

J.K. EDWARDS (WALSH ENG.) 
CHACO #2R 
PICTURED CLIFFS 

WELL DATA 

Net Pay 
Depth to Middle Perforation 
Tubing 

Fracture Gradient 
Bottom Hole Frac Pressure 
Bottom Hole Temperature 
Perforated Interval 

10 ft 
1,137 ft 
2 7/8", 6.5# 
2 7/8" SLIM HOLE 
.65 psi/ft 
739 psi 
90 deg F 
1132 ,-1142' (2 JSPF) 
TOTAL OF 20 HOLES @ 
0.50". 

01-24-1995 15:18:00 1 



THE WESTERN COMPANY 

FH0S0251 01 

Treatment Requirements for: CHACO #2R 

FRAC/FLUSH: 28/927 GALLONS 70Q N2 FOAH-20 

Pumped Volumes: 
8,677 Gallons 20# J-4 

Mixed Volumes: 
9,677 Gallons 20# J-4 

Containing per 1000 Gallons: 
0.3S Pounds FRAC-CIDE 20, BACTERIACIDE 

20.00 Pounds J-4, GELLING AGENT 
3.00 Pounds P-4, PH CONTROL 
1.00 Pounds B-11, GEL BREAKER 
5.00 Gallons FRAC-FOAM 1, FOAMING AGENT 

THE MIXED VOL. CONTAINS 1,000 GAL. FOR TANK BOTTOM. 
LOWER PH = 4.0-4.5 WITH P-4 AS NEEDED. MAX STP IS 3, 000 PSI, 

PROPPANTS: 5,000 Pounds BRADY 40/70 MESH 
25,000 Pounds ARIZONA 20/40 MESH 
5,000 Pounds BRADY 12/20 MESH 

01-24-1995 15:18:00 2 
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THE WESTERN COMPANY 

NITROGEN FOAM PUMPING SCHEDULE 

OPERATOR-
WELL 
FIELD 
LOCATION 
COUNTY, STATE 
FORMATION• 
PREPARED BY 
DATE 

J.K. EDWARDS (WALSH ENG.) 
CHACO #2R 
NIIP PICTURED CLIFFS 
SEC.07,T26N,R12W 
SAN JUAN, NM 
PICTURED CLIFFS 
MIKE MCNEESE 
JANUARY 24, 1995 

WFLL AND RFSERVOIP PARAMETERS 

Depth (mid p e r f o r a t i o n ) 1137 f t 
Bottom Hole Frac,Pressure 739 p s i 
Bottom Hole S t a t i c Temperature 9 0 deg F 

TRFATMENT PARAMETERS 

Tr e a t i n g Conductor I.D. 
F l u i d S p e c i f i c Gravity-
Gel Temperature i n Tanks 
Temperature of N2 a t surface 
Foam I n j e c t i o n Rate 
T o t a l S l u r r y Treatment Volume 

2.441 i n 
1.000 

60 deg F 
100 deg F 

3 0.0 bpm 
30514 gal 

Foam Q u a l i t y and I n j e c t i o n Rate are held constant downhole. 

CALCULATED TEMPERATURES 

LOW High 

Foam at Surface 

Foam at "Perfs 

61 deg F 

83 deg F 

61 deg F 

83 deg F 

Average Formation Pumping Temperature 89 deg F 

01-24-1995 15:18:00 3 
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THE WESTERN COMPANY 

NITROGEN FOAM PUMPING SCHEDULE 

PROCEDURE 

STAGE 
DOWNHOLE 
FOAM 
VOLUME 
(GALS) 

DOWNHOLE 
FOAM 

QUALITY 

DOWNHOLE 
FOAM 
RATE 
(BPM) 

CLEAN 

JIIGELII 
VOLUME 
(BBLS) 

N2 
VOLUME 
(MSCF) 

STAGE 
DOWNHOLE 
FOAM 
VOLUME 
(GALS) 

DOWNHOLE 
FOAM 

QUALITY 

DOWNHOLE 
FOAM 
RATE 
(BPM) 

fCONC^i? 
LB/GAL^ : TYPE (LBS) 

CLEAN 

JIIGELII 
VOLUME 
(BBLS) 

N2 
VOLUME 
(MSCF) 

1 
2 
3 
4 
5 

FLUSH 

7000 
5000 
5000 

10000 
1667 
260 

70.0 
70.0 
70.0 
70.0 
70.0 
70.0 

30.0 
30.0 
30.0 
30.0 
30.0 
30.0 

0.00 
1.00 
1.00 
2.00 
3.00 
0.00 

40/70 
20/40 
20/40 
12/20 
FLUSH 

SAND 
SAND 
SAND 
SAND 

0 
5000 
5000 

20000 
5001 

0 

50.0 
35.7 
35.7 
71.4 
11.9 
1.9 

30.86 
22.04 
22.04 
44.09 
7.35 
1.15 

28927 35001 205.6 127.54 

TREATMENT SCHEDULE 

STAGE 

PROPPANT 
CONC. 

(LB/GAL) 
CLEAN 
GEL 
RATE 
(BPM) 

BLENDR 
SLURRY 
RATE . 
(BPM)'| 

SLURRY VOLUME 
(WITHOUT N2) N2 

RATE 

S C FM •' 

PROP 
RATE 

LB/MIN 

STAGE 
PUMP 
TIME 

EH.'MM: SS 

STAGE 

PROPPANT 
CONC. 

(LB/GAL) 
CLEAN 
GEL 
RATE 
(BPM) 

BLENDR 
SLURRY 
RATE . 
(BPM)'| (BBLS)V (CUM.) 

ON 
PERFS 

N2 
RATE 

S C FM •' 

PROP 
RATE 

LB/MIN 

STAGE 
PUMP 
TIME 

EH.'MM: SS 

STAGE 

PERF. BLNDR 

CLEAN 
GEL 
RATE 
(BPM) 

BLENDR 
SLURRY 
RATE . 
(BPM)'| (BBLS)V (CUM.) 

ON 
PERFS 

N2 
RATE 

S C FM •' 

PROP 
RATE 

LB/MIN 

STAGE 
PUMP 
TIME 

EH.'MM: SS 

1 0.00 00.0 9.00 9.00 50.0 50 2 55S5 0 00:05:33 
2 1.00 3.33 8.61 9.91 41.1 91 52 5314 1205 00:04:08 
3 1.00 3.33 8.61 9.91 41.1 132 93 5314 1205 00:04:08 
4 2.00 6.67 8.25 10.75 93.0 225 134 5093 2310 00:08:39 
5 3.00 10.00 7.92 11.51 17.3 243 228 4890 3327 00:01:30 

FLUSH 0.00 00.0 9.00 9.00 1.9 244 244 5555 0 00:00:12 

TOTAL PUMP TIMS: 0 0 : 2 4 : 1 3 

G 

24-1995 15:18:00 4 



THE WESTERN COMPANY 

FOAM PRESSURE/VOLUME ANALYSIS 

FHC50251 01 01 

OPERATOR J . K . EDWARDS (WALSH ENG.) 
WELL CHACO #2R 
FIELD N I I P PICTURED CLIFFS 
LOCATION SEC.07,T26N,R12W 
COUNTY, STATE SAN JUAN, NM 
FORMATION PICTURED CLIFFS 
PREPARED BY MIKE MCNEESE 
DATE JANUARY 24, 1995 

INPUT PARAMETERS 

Treatment via 2 7/8", 6.5 lb pipe 
Number of Perforations 20 
Perforation Diameter 0.500 i n 
Total Treatment Volume 28667 gals 
Flush Volume 27 6 gals 
Bottom Hole Frac Pressure 739 psi 
Foam I n j e c t i o n Rate 3 0.0 bpm 
Foam Quality 70.0 percent 
Temperature of N2 at Surface 100 deg F 
Design Formation Temperature 88 deg F 
Specific Gravity of Base Fluid 1.00 
Well Depth 1137 f t 
I.D. of Treating Conductor 2.441 i n 
F r i c t i o n Pressure 1000 psi/1000 f t 

PREDICTED PRESSURES 

Fluid Rate 9.0 bpm 
Perforation Pressure Drop 31.6 psi 
Foam F r i c t i o n Pressure 1137 psi 
Surface Treating Pressure 1690 psi 
ISDP with Nitrogen 712 psi 
ISDP with Foam 610 psi 
Nitrogen Rate 5649 scfm 

VOLUME REQUIREMENTS 

•USING NITROGEN AS FLUSH ii [ USING FOAM AS FLUSH 

NITROGEN 
SCF 

FLUID 
•; :.^:j ;;GALS'V; 

NITROGEN 
SCF 

FLUID ' 
GALS 

^.TREATMENT 
FLUSH' 

128517 
1703 

8600 
0 

128517 
1139 

8600 
83 

TOTALS 130220 8600 129557 8683 

01-24-1995 15:18:00 5 
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THE WESTERN COMPANY 

COST ESTIMATE 

MCO #2R 

PRODUCT. UNIT GROSS DISC NET 
QTY UNIT DESCRIPTION PRICE AMOUNT (%) AMOUNT : 

9 L5S B-11, GEL BREAKER 12 .75 114.75 35.0 74 59 
6 LBS FRAC-CIDS 20, BACTERIACIDE 37 .00 222.00 35.0 144. 30 

44 GAL FRAC-FOAM 1, FOAMING AGENT 26 .95 1,185.80 35.0 770. 77 
200 LBS J-4, GELLING AGENT 4 .85 970.00 35.0 630. 50 
50 LBS P-4, PH CONTROL 3 .05 152.50 35.0 99. 13 
6 MILES CHEMICALS DELIVERY, LIGHT VEHICLE, LIGHT 1 .80 10.80 35.0 7. 02 

50 CWT MOD SGTH 12/20,16/20 P CH (GAS) 1 .30 65.00 35.0 42. 25 
300 CWT MODERATE SGTH 20/40 PUMP CHG (GAS) 0 .42 126.00 35.0 81. 90 

2S99 GAL PRO? CONC PUMP CKC(FOAM)6.1-9 PPG 0 .13 339.87 35.0 253. 42 
500 GAL PRO? CONC PUMP CKG(FOAM)9.1-12 PPG 0 .20 100.00 35.0 65. 00 
50 CWT BRADY 40/70 MESH 9 .93 499.00 35.0 324. 35 

250 CWT ARIZONA 20/40 MESH 7 .54 1,885.00 35.0 1 ,225. 25 
50 CWT BRADY 12/20 MESH 11 .57 578.50 35.0 376. 02 

350 T-M DELIVERY CHARGE, 20 MILES 1.00 350.00 35.0 227. 50 
1 UNIT MASTER MIXER 0 TO 10 BPM (GAS) 995 .00 995.00 35.0 646. 75 

414 KH? FRAC PUMP (GAS) (10 BPM, 1690 PSI) 6 .05 2,504.70 35.0 1 ,628. 051 
6 MILES LIGHT EQUIPMENT 2 VEH• 3 MILES 1 .80 10.80 35.0 7. 02 

18 MILES HEAVY EQUIPMENT 6 VEH. 3 MILES 2 .95 53.10 35.0 34. 52 
1 UNIT BLENDING CHARGE 1 HRS 500 .00 500.00 35.0 325. 00 
1 EACH DENSIOMETER 575 .00 575.00 35.0 373. 75 
1 USE LIQUID ADD PUMP 750 .00 750.00 35.0 487. 50 
1 EACH TREATMENT MONITORING VAN (T.M.V.) 1,955 .00 1,965.00 0.0 1 ,965. 00 
1 EACH 5,000 PSI FRAC VALVE, PER J03 655 .00 655.00 0.0 655. 00 

500 C-SCF NITROGEN 1 .89 945.00 35.0 614. 25 
775 C-SCF NITROGEN > 50000 SCF 1 .84 1,426.74 35.0 927. 38 
3 MILES LIGHT EQUIPMENT 1 VEH. 3 MILES 1 .80 5.40 35.0 3. 51 
9 MILES HEAVY EQUIPMENT 3 VEH. 3 MILES 2 .95 26.55 35.0 17. 26 
2 UNIT NITROGEN PUMPING 0-4000 SCFM 1,110 .00 2,220.00 35.0 1 ,443. 00 
1 EACH N2 TARGET FLOWMETER 290 .00 290.00 35.0 183. 50 
1 EACH SERVICE CHARGE, VALVE ON N2 390 00 390.00 35.0 253. 50 

TOTALS $19,961.51 513 ,891. 98 

HE TECHNICAL DATA CONTAINED IN THIS PROPOSAL IS BASED ON THS BEST INFORMATION AVAILABLE AT THE TIMS Or WRITING AND IS 
-U3JECT TO FURTHER ANALYSIS ANO TESTING. THE PRICING DATA CONTAINEO IN THIS PROPOSAL ARE ESTIMATES ONLY ANO MAY VARY DEPENDING 
:fl THE WORK ACTUALLY PERFORMED. PRICING DOES NOT INCLUOE FEOERAL, STATE ANO LOCAL TAXES OR ROYALTIES. 
'HiS CUOTATION IS BASEO ON THE WESTERN COMPANY 8EING AWAROED THE WORK CN A FIRST CALL BASIS AND WITHIN THIRTY (30) DAYS 
:? THE PROPOSAL DATE. THESE PRICES WILL 8E SUBJECT TO REVIEW IF THE WORK IS DONE AFTER THIRTY (30) DAYS FROM THE PROPOSAL 
-ATE, CR ON A SECOND OR THIRD CALL BASIS. 
XJSTCMER WILL 8E CHARGED FOR ALL 1SPECIAL PROPPANTS' DELIVERED TO LOCATION, WHETHER THEY ARE PUMPED CR NOT. ALL PROPPANTS 
:*HER THAN STANDARD GRADE FRAC SAND ARE CONSIDERED 'SPECIAL PROPPANTS'. 

01-24-1995 15:18:00 6 
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THE WESTERN COMPANY 

COST ESTIMATE 

CHACO #2R 

QTY UNIT 
PRODUCT 

DESCRIPTION 
NET 
AMOUNT 

9 LBS B-11, GEL BREAKER 74.59 
6 LBS FRAC-CIDS 20, BACTERIACIDE 144.30 

44 GAL FRAC-FOAM 1, FOAMING AGENT 770.77 
200 LBS J-4, GELLING AGENT 630.50 
50 LBS P-4, PH CONTROL 99.13 
6 MILES CHEMICALS DELIVERY, LIGHT VEHICLE, LIGHT V 7.02 

50 CWT MOD SGTH 12/20,16/20 P CH (GAS) 42 .25 
300 CWT MODERATE SGTH 20/40 PUMP CHG (GAS) 81.90 

2999 GAL PROP CONC PUMP CHG(FOAM)6.1-9 PPG 253.42 
500 GAL PROP CONC PUMP CHG(FOAM)9.1-12 PPG 65 .00 
50 CWT BRADY 40/70 MESH 324.35 

250 CWT ARIZONA 20/40 MESH 1,225.25 
50 CWT BRADY 12/20 MESH 376.02 

350 T-M DELIVERY CHARGE, 20 MILES 227.50 
1 UNIT MASTER MIXER 0 TO 10 BPM (GAS) 646.75 

414 HH? FRAC PUMP (GAS) (10 BPM, 1590 PSI) 1,628.05 
6 MILES LIGHT EQUIPMENT 2 VEH. 3 MILES 7.02 

18 MILES HEAVY EQUIPMENT 6 VEH. 3 MILES 34.52 
1 UNIT BLENDING CHARGE 1 HRS 325.00 
1 EACH DENSIOMETER 373.75 
1 USE LIQUID ADD PUMP 487.50 
1 EACH TREATMENT MONITORING VAN (T.M.V.) 1,965.00 
1 EACH 5,000 PSI FRAC VALVE, PER J03 655.00 

500 C-SCF NITROGEN 614.25 
775 C-SCF NITROGEN > 50000 SCF 927.38 
3 MILES LIGHT EQUIPMENT 1 VEH. 3 MILES 3.51 
9 MILES HEAVY EQUIPMENT 3 VEH. 3 MILES 17.26 
2 UNIT NITROGEN PUMPING 0-4000 SCFM 1,443.00 
1 EACH N2 TARGET FLOWMETER 188.50 
1 EACH SERVICE CHARGE, VALVE ON N2 253.50 

TOTALS: $13,891.98 

: TECHNICAL DATA CONTAINED IN THIS PROPOSAL IS BASEO ON THE BEST IN FORMAT I OH AVAILA3LE AT THE TIME OF WRITING AND IS 
5JECT TO FURTHER ANALYSIS ANO TESTING. THE PRICING DATA CONTAINEO IN THIS PROPOSAL ARE ESTIMATES ONLY AND MAY VARY DEPENOING 
THE WORK ACTUALLY PERFORME0. PRICING DOES NOT INCLUOE FEOERAL, STATE AND LOCAL TAXES OR ROYALTIES. 
IS CUOTATION IS BASED ON THE WESTERN COMPANY BEING AWARDED THE WORK ON A FIRST CALL BASIS AND WITHIN THIRTY (30) DAYS 
THE PROPOSAL DATE. THESE PRICES WILL BE SU3JECT TO REVIEW IF THE WORK IS DONE AFTER THIRTY (30) DAYS FRCM THE PROPOSAL 
TE, OR CN A SECOND OR THIRD CALL BASIS. 
5TCMER WILL BE CHARGED FOR ALL 'SPECIAL PROPPANTS' DELIVERED TO LOCATION, WHETHER THEY ARE PUMPED OR NOT. ALL PROPPANTS 
HER THAN STANDARD GRADE FRAC SAND ARE CONSIDERED 'SPECIAL PROPPANTS'. 

01-24-1995 15:18:00 7 



PRODUCT DESCRIPTIONS 

FH050251 

B-11 (Gel Breaker) 
A solid enzyme breaker designed for use in neutral or slightly acidic pH fracturing 
fluids to sufficiently reduce the gel viscosity allowing for clean-up of the treatment 
system, B-11 Is used primarily at low temperatures below 120 Degrees Fahrenheit. 

FRAC-CIDE 20 (Bacteriacide) 
An extremely effective biocide for the inhibitory control of aerobic and anaerobic 
(sulfate-reducing) bacteria in well treatment fluids. It is packaged as a dry powder for 
safety and easy of handling in all weather conditions. 

FRAC FOAM-1 (Foaming Agent) 
An amphoteric (cationic and anionic) surfactant used as a foaming agent for water 
and acid-base fracturing fluids. 

J-4 (Gelling Agent) 
A guar gum gelling agent blended with a buffering system. It is used in gelled water, 
geued acid and crossunked water-base fluids. The polymer residue is 6% to 9% by 
weight. 

P-4 (pH Control) 
A granular sulfamic acid used to lower the pH of various water-base fracturing fluids. 

01-24-1995 15:18:00 fi 
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THE WESTERN COMPANY 
FIELD RECEIPT WORKSHEET 

CHACO #2R 

PRODUCT PRODUCT UNIT 
CODE QUANTITY UNIT DESCRIPTION PRICE 

H0936 9 LBS B-11/ GEL BREAKER 12.75 
K0356 6 LBS FRAC-CIDE 20, BACTERIACIDE 37.00 
H2186 44 GAL FRAC-FOAM 1, FOAMING AGENT 26.95 
K0846 200 LBS J-4, GELLING AGENT 4.85 
H1096 50 LBS P-4, PH CONTROL 3.05 
J7416 6 MILES CHEMICALS DELIVERY, LIGHT VEHICLE, LIGHT 1.80 
E118BB 50 CWT MOD SGTH 12/20,16/20 P CH (GAS) 1.30 
E118AB 300 CWT MODERATE SGTH 20/40 PUMP CHG (GAS) 0.42 
J4626B 2999 GAL PRO? CONC PUMP CHG(FOAM)6.1-9 PPG 0.13 
J4636B 500 GAL PRO? CONC PUMP CHG(FOAM)9.1-12 PPG 0.20 
NOTPR 50 CWT BRADY 40/70 MESH 9.98 
NOTPR 250 CWT ARIZONA 20/40 MESH 7.54 
NOTPR 50 CWT BRADY 12/20 MESH 11.57 
J4016 350 T-M DELIVERY CHARGE, 20 MILES 1.00 
F3016B 1 UNIT MASTER MIXER 0 TO 10 BPM (GAS) 995.00 
F2016B 414 HH? FRAC PUMP (GAS) (10 BPM, 1690 PSI) 6.05 
J3916 6 MILES LIGHT EQUIPMENT 2 VEH. 3 MILES 1.80 
J3906 18 MILES HEAVY EQUIPMENT 6 VEH. 3 MILES 2.95 
J2186 1 UNIT BLENDING CHARGE 1 HRS 500.00 
J3216 1 EACH DENSIOMETER 575.00 
J0556 1 USE LIQUID ADD PUMP 750.00 
J3006 1 EACH TREATMENT MONITORING VAN (T.M.V.) 1965.00 
NOTPR 1 EACH 5,000 PSI FRAC VALVE, PER J03 655.00 
N023E 500 C-SCF NITROGEN 1.89 
N003E 775 C-SCF NITROGEN > 50000 SCF 1.84 
J3916 3 MILES LIGHT EQUIPMENT 1 VEH. 3 MILES 1.80 
J3906 9 MILES HEAVY EQUIPMENT 3 VEH. 3 MILES 2.95 
N2006 2 UNIT NITROGEN PUMPING 0-4000 SCFM 1110.00 
N1686 1 EACH N2 TARGET FLOWMETER 290.00 
H4456 1 EACH SERVICE CHARGE, VALVE ON N2 390.00 



Walsh Engineering and Production 

Completion Prognosis for 
J. K. Edwards 
Chaco #2R 

Location: SW/4 Sec 7 T26N R12W 
San Juan County, NM 

Date: January 22, 1995 

Field: NIIP Pictured C l i f f s 
Minerals: BLM NM-22046 

Elev: GL 5954 
PBTD 1213'GL 
Perfs 1132-1142 

Procedure: 

1. MOL and RU completion r i g . Hold safety meeting. 

2. Blow well down and k i l l with water i f necessary. 

3. ND tubing head and NU BOP. NU 2-3/8" r e l i e f l i n e . 

4. Pick up extra j o i n t s of 1-1/4" tubing and TIH and check f o r 
f i l l . TOH and lay down 1-1/4" tubing. Tally tubing. Clean out 
well with sand b a i l e r i f necessary. 

5. I n s t a l l 5000# frac valve on 2-7/8" tubing. Rig up frac 
equipment and pressure test surface lines. 

6. Fracture with 5,000# of 40/70 sand, 25,000# of 20/40 sand, and 
5000# of 12/20 sand i n a 70 % quality N2 foam. Fluid i s 20{? 
guar gel. Pump rate at 30 BPM and expected t r e a t i n g pressure 
i s 1750 psig. Max t r e a t i n g pressure is 3000 psig. Treat with 
the following schedule: 



Stage Foam Vol. 
( Gals.) 

Gel Vol. 
(Gals.) 

Sand Vol. 
( l b s . ) 

1.0 ppg 40/70 
1.0 ppg 20/40 
2.0 ppg 20/40 
3.0 ppg 12/20 
Flush 

Pad 7,000 
5,000 
5,000 
10,000 
1,666 

2,100 
1,500 
1,500 
3,000 

5,000 
5,000 

20,000 
5,000 
0 

0 

260" 
500 
80 

T o t a l 28,926 8,680 35,000 

9. 

10. 

11. 

12. 

13. 

Close f r a c v alve. RD f r a c company and i n s t a l l f l o w l i n e w i t h 
1/4" ceramic choke. Flow w e l l back t o p i t overnight. 

When w e l l d i e s , remove f r a c valve and i n s t a l l t u b i n g head. NU 
BOPs. 

TIH w i t h sand b a i l e r on 1-1/2" tu b i n g and clean out t o PBTD 
at 1213'GL. TOH. 

Set 1-1/2" near top PC perf at approximately 1132'GL. ND BOPs 
and n i p p l e up wellhead. 

Rig down and release r i g . Set separator and r e t u r n w e l l t o 
production. 

Paul C. Thompson, P.E. 



WESTERN COMPANY 
POST FRAC ANALYSIS 

CUSTOMER 

CUSTOMER RE 

LEGAL LOC CATION: r 

FORMATI 

OATE JOS PERFORMED: 

TUBING SIZE;. 

CASING SIZE 7zK 
-REATMENT CONOUCTED VIA: 

2% 
"OP PERFORATION: 

MZ. 
BOTTOM PERFORATION: 

NUMBER OF PSRFS. 

2f 
SIZE OF PERFS.: ,S~0 
AVERAGE INJ. RATE: 

AVERAGE INJ. PRESSURE. 

BEGINNING ISOP: 

ENDING ISOP: 

DELTA P ON PAD: 

NO. OF PERFS OPEN IPAOI: 

PAD FRIC PSI/IOOO: 

TYPE SYSTEM USED 

SYSTEM ON 

TOTAL FLUID ON LOCATION: 

AMOUNT OF FLUIO IN FORM. 

OF JOS PUMPEO-FLUIO: 

FLUIO LEFT ON LOCATION: 

PRQPPAN'B TYPE 1 ON LOCATQON: >1 

\ 4ofto<3tr 
VOLUME PROPPANT 1 ON LOCATION: 

P R O P P A * T ; T Y P E 2 ON LOCATION: / 7 / _ , ~ 

VOLUME PROPPANT 2 ON LOCATION: 

TOTAj^ ° j £ ^ 0 C A T 1 0 N : 

AMOUNT OF 3ANO IN FORMATION: 

_2£ 
% OF JOS PUMPEO-SANO: 

SAND LEFT ON LOCATION 

AMOUNT OF DELAYED BREAKER USED: 

AMOUNT OF BREAKER USED ^ Ji-

AMOUNT OF SOLID 3UFFSR USEO: 

*?4 
AMOUNT OF LIQUIO SUFFER USED: 

AMOUNT OF CROSSLiNKER USED: 

AMOUNT OF SURFACTANT USED:, 

AMOUNT OF FOAM/RECOVERY USED 

AMOUNT OF GELLING AGENT: _ ^ 

AMOUNT OF GEL STABILIZER USED 

AMOUNT OF CLAY CONTROL USED: 

W A S SERVICE COMPANY ON TIME?: 

WAS QC DATA AVAILABLE?: 

WAS QC OATA CHECKED?: 

WAS JOS COMPLETED?: m 
OIO WELL SCREEN OUT?: 

PROFESSIONAL MANNER DISPLAYED? : 53 
COMMENTS: 
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