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Dugan Production Company
Sanchez O'Brian 1 SWD

San Juan, New Mexico
Sec.06,T24N,RO9W

Mesaverde

Step Rate Test

May 30, 2002

Prepared for: Mr. John Alexander
VP
Dugan Production Company
(505) 325-1821

Prepared by: Mike McNeese
AMERICAN ENERGY SERVICES

Service Point: Farmington
Sales Contact: Mike McNeese

American Energy Services - Disclalmer Notice:

This information is presented in good faith, but no waranty is given by and American Energy Services assumes no liability for advice or recommendations made
concerning results to be obtained from the use of any product or service. The resuilts given are estimates based on calculations produced by a computer model
Including various assumptions on the well, reservoir and treatment. The results depend on Input data provided by the Operator and estimates as to unknown dats
and can be no more accurate than the model, the assumptions and such input data. The information presented Is American Energy Services best estimate of the
sctual resuits that may be achieved and should be used for comparison purposes rather than absolute values, The quaiity of input data, and hence the results,
may be improved through the use of certain tests and procedures which American Energy Services can assist In saiscting,

The Operator has superior knowledge of the wel, the reservoir, the fieid and conditions affecting them. If the Operator is aware of any conditions whereby a
neighboring well or wells might be affected by the treatment proposed herein It is the Operator's responsibility to notify the owner or owners of the wall or wells
accordingly.

Prices quoted are estimates only and are good for 30 days from the date of issue. Actual charges may vary depending upon time, equipment, and material
uitimately required to perform these services, Tarms beyond 30 days are billabie as provided In the quote terms on the estimate page. Freedom from
infringement of patents of American Energy Services or others Is not to be inferred,




American Energy Services

AMERICAN ENERGY SERVICES

GENERAL INFORMATION

Customer :

Dugan Production Company

Well Name : Sanchez O'Brian 1 SWD
County, State : San Juan, New Mexico
Note : Step Rate Test
Prepared for : Mr. John Alexander
Customer Title: VP

Phone No. : (505) 325-1821
Prepared by : Mike McNeese

Title: Technical Sales
Phone No. : (505) 325-4192
Service point : ‘ Farmington Ad
State : New Mexico

Sales Contact: Mike McNeese

Sales Title: Account Manager
Phone No. : (505) 325-4192
Sec.,T,R Sec.06,T24N,R09W
Field Undesignated MV
Formation: Mesaverde

Date: May 30, 2002

Miles To Location: 35

No. Units 7
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Dugan Production Company
Sanchez O'Brian 1 SWD
Sec.06,T24N,R09W
Mesaverde

San Juan, New Mexico

Step Rate Test

Job Type:

Treating Conductor:
Est. Pump Rate (bpm):
Est. Pressure (psi):

Fluid Requirements:

Proppant/Diverter Requirements:

Formation:

Top Perforation (ft.):

Bottom Perforation (ft):

Mid Perforation (ft):

No. of Perforations:
Perforation Diameter (inches):
Frac Height (ft.):

Net Pay (ft.):

Fracture Gradient (psi/ft):
Bottomhole Pressure (psi):
Surface Ground Temp (deg. F):
Bottom Hole Temp (deg. F):
Porosity (%):

Permeability (md):

Tubing Size:

Casing Size:

Liner Size:

Well/Production type:

American Energy Services

JOB DATA

Step Rate Test

Tubing

12.125

3,047 3,000 (max psi)

Produced Water 98,438 galions

Total Water Required: 98,438 gallons

Total Sand Volume: 0

(Ibs sand/foot pay) 0

WELL DATA
Mesaverde
3,286
4,390
3,838
270
0.38
n/a
60
0.6675
n/a
65
101 {based on 1.1 deg. F
n/a per 100')
n/a
2 7/8”, Lined Tubing, 0'-3219' (Packer)
5 1/2", 15.54, 0’4756’ (PBTD)
n/a
Salt Water Disposal

Additional Information: Produced water will be supplied by the customer.
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American Energy Services

Dugan Production Company
Sanchez O'Brian 1 SWD
Sec.06,T24N,ROOW
Mesaverde

San Juan, New Mexico

Step Rate Test

FLUID SPECIFICATIONS

Fluid 1: Produced Water

Fluid 7: Total Water Required:

CHEMICAL UOM LOADING PER 1000 GALS.

Chem.

Code Fluid 1:

98,438 gk, 98,438 gs.

--- Additional Information ---

Produced water will be furnished by the customer.
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American Energy Service

Frac Calculations

Dugan Production Company
Sanchez O'Brian 1 SWD INPL T
Sec.06,T24N,RO9W Top Perforation (ft.):
Mesaverde Bottom Perforation (ft):
San Juan, New Mexico Mid Perforation (ft):
Step Rate Test Fracture Gradient (psi/ft):
Pipe Friction (psi/ft):
No. of Perforations:
Perforation Diameter (inches):
Fluid S.G.
Tubing Size:
Casing Size:
Liner Size:
Est. Pump Rate (bpm):
Csg./Thg Capacity (bbV/ft):
Flush Volume (gal):
Definitions:
BHFP = Bottomhole Frac Pressure (psi)
HH = Hydrostatic Head (psi)
PF = Friction Pressure Loss (psi)
PPF = Perforation Friction Pressure (psi)
= {2.93 * (rate/ #perfs)"2 / (perf diameter)" 4}
* specific gravity
ISDP = Instantaneous Shut Down Pressure
= BHFP - HH
STP = Surface Treating Pressure (psi)
= BHFP - HH + PF + PPF
HHP = Hydraulic horsepower (hhp)
=STP * Rate / 40.8
Calculations:

BHFP = 2,562 psi

= 1,664  psi
PF= 2,149 psi
PFP = 0 psi
ISDP = 897  psi
STP = 3,047 psi

Wecovda st ~ 090’

3,286
4,390
3,838
0.67

560
270

0.38

1.0600

2 7/8", Lined Tubing, 0'-3219" (Packer)
51/2", 15.54, 0'-4756' (PBTD)

n/a
12.125
0.00579
828

0.0159



Procedure For Step Rate Test:

T ¢

1. Pump produced water at 0.25 bpm for exactly 15 minutes and record all of the rates and
pressure. Use a choke assembly to pinch back the rate and adjust to the df:g‘ed rate. 2 O | k|<_c\)
o
2. Pump produced water at 0.75 bpm for exactly 15 minutes and record all of the rates and 7}\0 - 06
pressure. Use a choke assembly to pinch back the rate and adjust to the desired rate.
240
3. Pump produced water at 1.25 bpm for exactly 15 minutes and record all of the rates and q 8- (O
pressure. Use a choke assembly to pinch back the rate and adjust to the desired rate.
2Q0
4. Pump produced water at 1.75 bpm for exactly 15 minutes and record all of the rates and 10Q &9 -39
pressure. Use a choke assembly to pinch back the rate and adjust to the desired rate.
119
5. Pump produced water at 2.25 bpm for exactly 15 minutes and record all of the rates and 11 QN - 2 3
pressure. Use a choke assembly to pinch back the rate and adjust to the desired rate.
ad 12
6. Pump produced water at 2.75 bpm for exactly 15 minutes and record all of the rates and 233 - / Q
pressure. Use a choke assembly to pinch back the rate and adjust to the desired rate.
30 Q
7. Pump produced water at 3.25 bpm for exactly 15 minutes and record all of the rates and \ 310- t
pressure. Use a choke assembly to pinch back the rate and adjust to the desired rate.
20
8. Pump produced water at 3.75 bpm for exactly 15 minutes and record all of the rates and | 220 - 20
pressure. Use a choke assembly to pinch back the rate and adjust to the desired rate. S
¢ Q
9. Pump produced water at 4.25 bpm for exactly 15 minutes and record all of the rates and |3\ - 3 Y
pressure. Use a choke assembly to pinch back the rate and adjust to the desired rate.
1)
10. Pump produced water at 4.75 bpm for exactly 15 minutes and record all of the rates and S Yn-
pressure. Use a choke assembly to pinch back the rate and adjust to the desired rate.
(35
11. Pump produced water at 5.25 bpm for exactly 15 minutes and record all of the rates |
and pressure.

g_'Q

) 22 .
12. Pump produced water at 5.75 bpm for exactly 15 minutes and record all of the rates {1QQ- s {
and pressure. 140
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13. Pump produced water at 6.25 bpm for exactly 15 minutes and record all of the rates | (4 2%+ ™™
and pressure.
{ o

14. Pump produced water at 6.75 bpm for exactly 15 minutes and record all of the rates 3 \\ QQ - Ao N
and pressure.

(20

15. Pump produced water at 7.25 bpm for exactly 15 minutes and record all of the rates ) 72 \ & — C <
and pressure.
N
16. Pump produced water at 7.75 bpm for exactly 15 minutes and record all of the rates 7 220~ <o
and pressure.
| &0

17. Pump produced water at 8.25 bpm for exactly 15 minutes and record all of the rates 2. ™\7%- <V

and pressure.

(ERA)

18. Pump produced water at 8.75 bpm for exactly 15 minutes and record all of the rates 2 CQQ - <P

and pressure.

) SO

19. Pump produced water at 9.25 bpm for exactly 15 minutes and record all of the rates 2™\ 20~ ¢ ¢

and pressure.

1O

20. Pump produced water at 9.75 bpm for exactly 15 minutes and record all of the rates 3 G SN - LO
and pressure.

) SO
21. Pump produced water at 10.25 bpm for exactly 15 minutes and record all of the rates 20 3Q -~ T
and pressure. %ﬂ

22. Pump produced water at 10.75 bpm for exactly 15 mmutes and record all of the Zzzs 516Q — 419
and pressure. | oY o owmeter o U W dls
Sty ke ,@‘QM M“'W l\.ﬁ bM’L\,‘o e°
23. Pump produced water at 11.25 bpm for exactly 15 minutes and record all of the rates 3 20 -\ )
and pressure.

(79
24. Pump produced water at 11.75 bpm for exactly 15 minutes and record all of the rates 34 -3
and pressure. 1 QQ

25. Pump produced water at 12.25 bpm for exactly 15 minutes and record all of the rates 3 (oo - N

and pressure. 2 (s st ol IN«Q v A - wa\n
Steo. Sk chowne o L SHP- s 1070

STP required to fracture the formation = 2,562 psi 6 . — A0
(based on ISIP from pump-in) ISDP = 900 . 9 4O
Frac Gradient From ISDP = 0.6675 psi/ft (L R

|§'\»-—%ao
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American Energy Services

Pump Schedule

Dugan Production Company
Sanchez O'Brian 1 SWD
Sec.06,T24N,R0O9W
Mesaverde
San Juan, New Mexico Number of tanks Using 450 Usable BBL/Tank: 5.21
Step Rate Test
Filuid & Proppant Pumping Schedule
Proppant Volume
Fluid Fluid Volume Conc. Totals Mesh Clean Fluid Cum Clean Slurry Fluid Cum Slurry
Type (gals) (ibigal) (1bs) Size (bbls) (bbls) (bbls) (bbis)
Produced Water 158 0.00 0 Pad 4 4 4 4
Produced Water 473 0.00 0 0.00 11 15 1 15
Produced Water 788 0.00 0 0.00 19 34 19 34
Produced Water 1103 0.00 0 0.00 26 60 26 60
Produced Water 1418 0.00 0 0.00 34 94 34 94
Produced Water 1733 0.00 0 0.00 41 135 41 135
Produced Water 2048 0.00 0 0.00 49 184 49 184
Produced Water 2363 0.00 0 0.00 56 240 56 240
Produced Water 2678 0.00 0 0.00 64 304 64 304
Produced Water 2993 0.00 0 0.00 71 375 71 375
Produced Water 3308 0.00 0 0.00 79 454 79 454
Produced Water 3623 0.00 0 0.00 86 540 86 540
Produced Water 3338 0.00 0 0.00 94 634 94 634
Produced Water 4253 0.00 0 0.00 101 735 101 735
Produced Water 4568 0.00 0 0.00 109 844 109 844
Produced Water 4883 0.00 0 0.00 116 960 116 960
Produced Water 5198 0.00 0 0.00 124 1084 124 1084
Produced Water 5513 0.00 0 0.00 131 1215 131 1215
Produced Water 5828 0.00 0 0.00 139 1354 139 1354
Produced Water 6143 0.00 0 0.00 146 1500 146 1500
Produced Water 6458 0.00 0 0.00 154 1654 154 1654
Produced Water 6773 0.00 0 0.00 161 1815 161 1815
Produced Water 7088 0.00 0 0.00 169 1984 169 1984
Produced Water 7403 0.00 0 0.00 176 2160 176 2160
Produced Water 7718 0.00 0 0.00 184 2344 184 2344
Totals 98438 0 2344 2344
Rate Schedule
Fluid Fluid Proppant Slurry Clean Fluid Proppant Slurry Pump
Type Volume Conc. Rate Rate Rate Volume Cum Slurry Time
gals) {ib/gal) {bpm) (bpm) (Ibs/min) (bbls) {bbls) {min)
I Produced Water 158 0.00 0.2580 0.3 0 4 4 15.00
L Produced Water 473 0.00 0.750 0.8 0 11 15 15.00
5 Produced Water 788 0.00 1.250 1.3 0 19 34 15.00
¢4 Produced Water 1103 0.00 1.750 1.8 0 26 60 15.00
S Produced Water 1418 0.00 2.250 2.3 0 34 94 15.00
\, Produced Water 1733 0.00 2.750 2.8 0 41 135 15.00
] Produced Water 2048 0.00 3.250 3.3 0 49 184 15.00
2 Produced Water 2363 0.00 3.750 3.8 0 56 240 15.00
9 Produced Water 2678 0.00 4.250 4.3 0 64 304 15.00
{o Produced Water 2993 0.00 4.750 4.8 0 71 375 15.00
{1 Produced Water 3308 0.00 §.250 5.3 0 79 454 15.00
1L Produced Water 3623 0.00 5.750 5.8 0 86 540 15.00
13 Produced Water 3938 0.00 6.250 6.3 0 94 634 15.00
14 Produced Water 4253 0.00 6.750 6.8 0 101 735 15.00
14 Produced Water 4568 0.00 7.250 7.3 0 109 844 15.00
+ { Produced Water 4883 0.00 7.750 7.8 0 116 960 15.00
3 7 Produced Water 5198 0.00 8.250 8.3 0 124 1084 15.00
| Z Produced Water 5513 0.00 8.750 8.8 0 131 1215 15.00
94 Produced Water 5828 0.00 9.250 9.3 0 139 1354 15.00
2o Produced Water 6143 0.00 9.750 9.8 0 146 1500 15.00
2 Produced Water 6458 0.00 10.250 10.3 0 154 1654 15.00
/21 Produced Water 6773 0.00 10.750 10.8 0 161 1815 15.00
2 S Produced Water 7088 0.00 11.250 11.3 0 169 1984 15.00
2% Produced Water 7403 0.00 11.750 11.8 0 176 2160 15.00
2% Produced Water 7718 0.00 12.250 12.3 0 184 2344 15.00
Total Pump Time (min) 375
Total Pump Time (hrs.) 6.25
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CODE

se0215
50302
ts0102
se001

se0100
se0600

AMERICAN ENERGY SERVICES

Dugan Production Company
Sanchez O'Brian 1 SWD
Sec.06,T24N,ROSW
Mesaverde

San Juan, New Mexico

Step Rate Test

PRICE ESTIMATE

Chemicals

Chemical Total:
Proppants/Diverters
Proppant Total:
Equipment
1 ea Minimum Pump Charge for 1000 HHP Pump, first 4 hrs
1ea 0 - 10 BPM Blender, first 4 hrs
1 job Computer Van Frac Unit, Real Time Monitoring Unit
245 mi Unit Mileage Charge-Trucks, Cars, and Vans (except bulk units)
1ea Acid Pump Service | (0 - 300 HHP)
4 job 2" Valve Rental

Equipment Total:
JOB TOTAL:

DISCOUNTED TOTAL:

The above pricing does not include Federal, State, and Local taxes.

8:54 AM Page 8

Unit Cost

$3,500.00
$1,550.00
$3,300.00
$4.40
$1,100.00
$290.00

Book Total

$0.00

$0.00
$3,500.00
$1,550.00
$3,300.00
$1,078.00
$1,100.00
$1,160.00
$11,688.00
$11,688.00

$7,012.80
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DUGAN PRODUCTION CORP.
Sanchez O'Brien 1 SWD, 1650' fsl & 990" fwl, 6-T_.24N-R.OW
Wettbore Schematic

8-5/8" Casing @ 294'. Cemented 1o syrace.

Piastic Lined 2-7/8" tubing

[D<dBaker AD-1 Tension Packer @ 3219'
¥ Stage tool at 3280' - cemented to surface ) )
I Perforations 3286 - 4390' ( 135 + 135 = 27¢)(.36")

Cement top at 4360 from stage 1

Galllup plug 4756 - 5483

Dakota plug 5600' - 6472

51/2" 15.5b. @ 6527
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