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Richardson Operating - .,
Navajo Tribal H -13 L

San Juan, New Mexico
Sec.13,T29N,R14W

Mesaverde

Step Rate Test

JM; 22, 2002

Prepared for: Mr. David Richardson
Owner
Richardson Operating
(303) 830-8000-Denver Office

Prepared by: Mike McNcese
AMERICAN ENERGY SERVICES

Service Point: Farmington
Sales Contact: Mike McNeese

American Energy Services - Disclaimer Notice:

This information is presented in good faith, but no warranty is given by and American Energy Services assumes no liability for advice or recommendations made
conoemingr&ﬂlsmbeobtaimdmmeuseofanypmdunorservice.mraultsgivenaresﬁmaubawdoncahiamproduccdwammdd
ind\ﬂngvariousasu'lwonsmlmmll,rwefvoirand(maumnt.mmultsdependoninp\.tdataprwidedbymeOperatoraMsﬁmatesasmukmmdam
andcanbenomoreaccuratethanthenndd,measmpﬁonsandsud\imtm.midmmm&uﬂdismnm&mb&mmofme
actual resulsﬂ\atn'aybeadie\mdarushwldbeusedforcorrparisonpurposesmtherthanabsolutevaluesTheqmﬁtyofinMdata,and hence the results,
may be improved through the use of certain tests and procedures which American Energy Services can assist in selecting.

The Operator has superior knowledge of the well, the reservoir, the field and conditions affecting them. 1f the Operator is aware of any conditions whereby a
r\eighboﬂr\gwenorwensnigtnbeaﬁededbymemmwhere'mitistheOpevauu‘sresuorsiliitymnoﬁfyﬂxemormsofﬂ\eweﬂorwells
accordingly.

Prices quoted are estimates only and are good for 30 days from the date of issue. Achual charges may vary ding upon ime, equi and material
uﬁmatuyreq-jredmperfu'mﬁ&savics.Temsbeyond30daysarebillableasprwidedinﬁnequohetemsonﬂ'eesﬁmtepage. Freedom from
infringement of patents of American Energy Services or others is not to be inferred. For step rate test conducted for the state, AES. will not be liable for any leaks
of the L c jons, or bottomhole tool failures of any kind during the treatment.




American Energy Services

AMERICAN ENERGY SERVICES

GENERAL INFORMATION

Customer :
Well Name :
County, State :
Note :
Prepared for :

Customer Title:

Richardson Operating
Navajo Tribal H -13
San Juan, New Mexico
Step Rate Test

Mr. David Richardson
Owner

Phone No. : (303) 830-8000-Denver Office
Prepared by : Mike McNeese

Title: Technical Sales

Phone No. : (505) 325-4192

Service point : l Farmington E]
State : New Mexico

Sales Contact: Mike McNeese

Sales Title: Account Manager
Phone No. : (505) 325-4192
Sec.,T.R Sec.13,T29N,R14W
Field Blanco Mesaverde
Formation: Mesaverde

Date: February 22, 2002
Miles To Loc.: 10

No. Units: 7
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Richardson Operating
Navajo Tribal H -13
Sec.13,T29N,R14W
Mesaverde

San Juan, New Mexico
Step Rate TVest

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 (psift):
Bottomhole Pressure (psi):
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

12.250

2,200

Produced Water

Total Water Required:

Total Sand Volume:

(Ibs sand/foot pay)

WELL DATA
Mesaverde
2,480
2,520
2,505
60
0.41
n/a
30
0.7500
n/a
120
nfa
n/a
27/8",6.5#,0°-2390°
4 1/2”, 10.5%, 0°-3220" (PBTD)
n/a
Salt Water Disposal

3,000 (max psi)

98,438 gallons

98,438 gallons

2 jspf

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

Richardson Operating
Navajo Tribal H -13
Sec.13,T29N,R14W
Mesaverde

San Juan, New Mexico
Step Rate Test

FLUID SPECIFICATIONS

Fluid 1: Produced Water

Fluid 7: Total Water Required:

CHEMICAL voM LOADING PER 1000 GALS.
Chem.
Code  Tluld 1:
98,438 gls, 98,418 gls.
--- Additional Information —

Produced waier will be furnished by the customer.
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Tosl
Richardson Operating
Navajo Tribal H -13 mwrvi
Sec.13,T2IN,R14W 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 (bbl/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}
* gpecific 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 = 1,879 psi
HH = 1,086 psi
PF= 1,403  psi
PFP = 4 psi
ISDP = 792 psi
STP = 2,200 psi
HHP = 660
12:09 PM Page 5

American Energy Service

>34T ¥4 - W

Frac Calculations

Sat @ 25

2,490

2,520

2,505

0.75

360

60

0.41

1.000

2 7/8", 6.5#, 0'-2390'
41/2", 10.54, 0'-3220' (PBTD)
n/a

12.25

0.00579 0.0238
1,561
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Procedure For Step Rate Test:

1. Pump produced water at 0.25 bpm for exactly 15 minutes and record all of the rates and pressure. Use a
adjustable choke to pinch back the rate and adjust to the desired rate.

2. Pump produced water at 0.75 bpm for exactly 15 minutes and record all of the rates and pressure. Use a
adjustable choke to pinch back the rate and adjust to the desired rate.

3. Pump produced water at 1.25 bpm for exactly 15 minutes and record all of the rates and pressure. Use a
adjustable choke to pinch back the rate and adjust to the desired rate.

4. Pump produced water at 1.75 bpm for exactly 15 minutes and record all of the rates and pressure. Use a
adjustable choke to pinch back the rate and adjust to the desired rate.

5. Pump produced water at 2.25 bpm for exactly 15 minutes and record all of the rates and pressure. Use a
adjustable choke to pinch back the rate and adjust to the desired rate.

6. Pump produced water at 2.75 bpm for exactly 15 minutes and record all of the rates and pressure. Use a
adjustable choke to pinch back the rate and adjust to the desired rate.

7. Pump produced water at 3.25 bpm for exactly 15 minutes and record all of the rates and pressure. Use a
adjustable choke to pinch back the rate and adjust to the desired rate.

8. Pump produced water at 3.75 bpm for exactly 15 minutes and record all of the rates and pressure. Use a
adjustable choke to pinch back the rate and adjust to the desired rate.

9. Pump produced water at 4.25 bpm for exactly 15 minutes and record all of the rates and pressure. Use a
adjustable choke to pinch back the rate and adjust to the desired rate.

10. Pump produced water at 4.75 bpm for exactly 15 minutes and record all of the rates and pressure. Use a
adjustable choke to pinch back the rate and adjust to the desired rate.

11. Pump produced water at 5.25 bpm for exactly 15 minutes and record all of the rates and pressure.
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12. Pump produced water at 5.75 bpm for exactly 15 minutes and record all of the rates and pressure.
13. Pump produced water at 6.25 bpm for exactly 15 minutes and record all of the rates and pressure.
14. Pump produced water at 6.75 bpm for exactly 15 minutes and record all of the rates and pressure.
15. Pump produced water at 7.25 bpm for exactly 15 minutes and record all of the rates and pressure.
16. Pump produced water at 7.75 bpm for exactly 15 minutes and record all of the rates and pressure.
17. Pump produced water at 8.25 bpm for exactly 15 minutes and record all of the rates and pressure.
18. Pump produced water at 8.75 bpm for exactly 15 minutes and record all of the rates and pressure.
19. Pump produced water at 9.25 bpm for exactly 15 minutes and record all of the rates and pressure.
20. Pump produced water at 9.75 bpm for exactly 15 minutes and record all of the rates and pressure.
21. Pump produced water at 10.25 bpm for exactly 15 minutes and record all of the rates and pressure.
22. Pump produced water at 10.75 bpm for exactly 15 minutes and record all of the rates and pressure.
23. Pump produced water at 11.25 bpm for exactly 15 minutes and record all of the rates and pressure.

24. Pump produced water at 11.75 bpm for exactly 15 minutes and record all of the rates and pressure.

25. Pump produced water at 12.25 bpm for exactly 15 minutes and record all of the rates and pressure.

STP required to fracture the formation = 1,879 psi
(based on ISIP from pump-in) ISDP = 909 psi
Frac Gradient From ISDP = 0.7500 psi/ft ESTIMATED FROM OFFSET
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American Energy Services

Punip Schedule
Richardson Operating
Navajo Tribal H -13
Sec.13,T29N,R14W
Mesaverde
San Juan, New Mexico Number of tanks Using 360 Usable BBL/Tank: 6.51
Step Rate Test
Fiuid & Proppant Pumping Schedute
Proppant Volume
Fluid Fluid Volume Conc. Totals Mesh Clean Fluid  Cum Clean Slurry Fluid Cum Slurry
Type grals) (Ib/gal) {ibs) Size (bblis) {bbis) (bbis) (bbls)
Produced Water 158 0.00 0 Pad 4 4 4 4
Pr-iduced Water 473 0.00 0 0.00 1 15 11 15
Produced Water 788 0.00 1] 0.00 19 34 19 34
Prduced Water 1103 6.00 [i] 0.00 2% 60 26 60
Produced Water 1418 0.00 g 0.00 34 94 34 94
Praduced Water 1733 0.00 1] 0.00 41 135 Ll 135
Priduced Water 2048 0.00 o] 0.00 49 184 48 184
Produced Water 2363 0.00 1] 0.00 56 240 56 240
Produced Water 2678 0.00 (] 0.00 64 304 64 304
Praduced Water 2993 0.00 0 0.00 71 375 71 375
Praduced Water 3308 0.00 0 0.00 79 454 79 454
Produced Water 3623 0.00 4] 0.00 86 540 86 540
Prduced Water 3838 0.00 4] 0.00 94 634 24 634
Produced Water 4253 0.00 Q 0.00 101 735 101 735
Pryduced Water 4568 0.00 0 0.00 109 844 108 844
Produced Water 4383 0.00 0 0.00 116 960 116 960
Praduced Water 5198 0.00 0 0.00 124 1084 124 1084
Pryduced Water 5613 0.00 4] 0.00 131 1215 REd 1215
Pryduced Water 5828 0.00 0 Q.00 139 1354 139 1354
Praduced Water 6143 0.00 0 0.00 146 1500 148 1500
Prduced Water 6458 0.00 0 0.00 154 1654 154 1654
Pr »duced Water 8773 0.00 0 0.00 161 1815 161 1815
Produced Water 7088 0.00 0 0.00 169 1984 169 1984
Praduced Water 7403 0.00 0 0.00 176 2160 176 2160
Pryduced Water 7718 0.00 0 0.00 184 2344 184 2344
Totals 98438 [] 2344 2344
Ratle Schedule
Fluid Fluid Proppant Slurry Clean Fluid Proppant Slurry Pump
Type Volume Conc. Rate Rate Rate Volume Cum Sturry Time
_{gals) (Ib/gal) ({bpm) (bpm) {Ibs/min) (bbis) (bbls) {min)
Produced Water 158 0.00 0.25 03 0 4 4 15.00
Produced Water 473 0.00 0.7 0.8 0 1 15 15.00
Produced Water 788 0.00 1.25 13 0 19 34 15.00
Produced Water 1103 0.00 1.75 18 0 2 60 15.00
Produced Water 1418 0.00 225 23 0 34 94 15.00
Produced Water 1733 0.00 278 28 0 41 135 15.00
Produced Water 2048 0.00 3.25 33 0 49 184 15.00
Produced Water 2363 0.00 3.75 38 0 56 240 15.00
Produced Water 2678 0.00 425 43 0 64 304 15.00
Produced Water 2993 0.00 4.78 48 0 71 375 15.00
Produced Water 3308 0.00 5.25 53 0 79 454 15.00
Produced Water 3623 0.00 5.75 58 0 86 540 15.00
Produced Water 3938 0.00 6.28 6.3 0 94 634 15.00
Produced Water 4253 0.00 6.75 6.8 0 101 735 15.00
Produced Water 4568 0.00 7.25 7.3 0 109 844 15.00
Produced Water 4883 0.00 7.75 7.8 0 116 960 15.00
Produced Water 5188 0.00 8.25 8.3 0 124 1084 15.00
Produced Water 5513 0.00 8.75 88 0 131 1215 15.00
Produced Water 5828 0.00 9.25 9.3 0 139 1354 15.00
Produced Water 6143 0.00 9.7 9.8 0 145 1500 15.00
Produced Water 6458 0.00 10.25 10.3 0 154 1654 15.00
Produced Water 6773 0.00 10.75 10.8 0 161 1815 15.00
Produced Water 7088 0.00 11.25 11.3 0 169 1984 15.00
Produced Water 7403 0.00 11.75 11.8 0 176 2160 15.00
Produced Waﬁr 7718 0.00 12.25 12.3 0 L 184 2_344 15._“;
Total Pump Time (min) 375
Total Pump Time (hrs.) 8.26
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