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Warren Unit 439
APl# 30-025-25203
Step-Rate Testing

Objective: Run step-rate tests to obtain data for application to increase injection pressure.

Perforations: Blinebry 5875’ -6217' & Tubb 6579 - 6716’

Step rate tests are to be conducted with Warren Unit field produced brine. (Current injection fluid). Service
Company is to provide a high-pressure pump truck and chart the results:’ “Thé intent is to track, monitor
and record rate & pressure data as water injection pressure is mcreased \t\hen record ISIP and fall-off
pressures for 30 minutes after injection ceases. The step-rate tests shoul\d*demonstra/te that formation
. fracturing will not occur at the proposed minimum injection pressure (2000#\)\Re/sulting data will be used
in an NMOCD application to increase the permitted injection’ﬁressure AN \/
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Preparation: TN \\\ \'\\/f/

C NN NN ~

. tify NM OCD and EPA 72 h ior to*beginning an N
1. Notify an ours pﬂor (o) gsm\mng an},‘ tests \/ ///
2. Ensure that Service Company equment can purnp\a/t fatés ranging from-10 to 3500 BPD (0.1t0 2.4
bpm) and that sufficient capacity EXIStS foangher r\ate<v/ ells.

N,

\
3. Two days prior: Close in master valve\and mjectlon ling valve Leave well shut-in for 48 hours and
record SITP and annulus- pressure prior \o\start 0f~work Bleed down pressure if above 0 psi.

R NN \ N
N ™ :
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On location: NN L SO \\,/
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1. Conduct JSA. \Ensure ‘pump truck: o;}erator has.a copy of the procedure and understands scope of

work. Make sur\e chart recorder flow meter and pressure data logger are used during the test.

Mo

2. Bleed off trapped pressure NU Serwce Company pump truck discharge to injection well. NU
suctlon line to load transport(s) wuth Warren Unit injection water (if transport is equipped with mud
ba\lance welgh lnjectlon brme antrcupated to be 9 ppg):

~

3. Test tsurface lines: @ 2500#\
Y N
4. Open master valve. }Run the following step rate test schedule. Each rate step should be the same
duration. Service- Company should record data at 5-minute intervals. Record stabilized injection

rate and pressure-at'end of each 30 minute flow period: SAMPLE ONLY-ADJUST AS NEEDED

Injection Rate: Injected Surface Test
Step | Time: minutes BPM Volume: bbl Pressure | Pressure
per equiv per
step cum BPM BPD step cum psi psi
1 10 10 0.01 14 0.1 0.1
2 10 20 0.05 72 0.5 0.6
3 10 30 0.1 144 1 1.6
4 10 40 0.15 216 15 3.1




5 10 50 0.2 288 2 5.1
6 10 60 0.5 720 5 10.1
7 10 70 0.7 | 1008 7 17.1
8 10 80 1.0 | 1440 10 27.1
9 10 90 1.2 | 1728 12 39.1
10 10 100 1.5 | 2160 15 54.1
11 10 110 1.7 | 2448 17 71.1
12 10 120 2.0 | 2880 20 91.1
13 10 130 2.2° | 3168 22 113.1
14 10 | 140 2.4 | 3456 24 137.1
Falloff ISIP

5

10

15

30

Monitor ISIP and pressures at 5 minute intervals for 30 minutes after injection ceases (or until
pressure falls to 0 psi). Maximum step rate pressures should be limited to 2400# during testing.

5. RDMO Service Company. Return well to injection.

Notes on Procedure:

Stabilized SITP may be too high to obtain injection rates at lower pressures.

Pressure steps do not have to be exact — purpose is to record several pressures & associated rates below
and above the current permitted 0.2 psi/ft. to the top perforation depth (~740 psi). Anticipated rates at
injection pressures less than 1600# are estimated at less than 0.6 BPM.

If parting pressure is achieved, continue with a minimum of 2 pressure step increases past that point, but at
no time exceed maximum pressure of 25004..

Subject wells are surface equipped for 3000# WP. Maximum step rate pressures are limited to 25004.

String Specs ID Drift Burst Dzzth TOC
Surface Casing 95/8”, 32.30#, H-40 9.001 8.845 2270 1525 surface
Production Casing 7", 23.00#, K-55 6.366 6.241 4360 7024 2440
Injection Tubing 2-3/8", 4.74, )-55 1.995 1.901 7700 5833 NA
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Conditions of Approval

Conoco Phillips Company
Warren Unit - 39, API 3002525203
T20S-R38E, Sec 34, 660FNL & 1980FEL

February 24, 2015

If available, submit an electronic copy (Adobe Acrobat Document) of a cement bond log
ran on the 5 ¥2” csg. The CBL may be attached to a pswartz@blm.gov email.

Due to being within the Lesser Prairie Chicken habitat, this workover activity will be
restricted to the hours of 9:00am through 3:00am for the period of March 1 through June
15. Exceptions to these restrictions may be granted by BLM's Johnny Chopp
<jchopp@blm.gov> 575.234.2227 or Bob Ballard <bballard @blm.gov> 575.234.5973.
Submit the well’s stabilized current psig/ft surface pressure to the top perforation.
Submit an anticipated bottom hole fracture pressure for the field or pool formation.

State the targeted maximum bbl/min injection rate. The objective is to avoid
fracturing the injection formation.

Submit the injection fluid Ibs/gal weight.

Submit an anticipated formation fracture or breakdown pressure at the injection top.
Stop injection a minimum of 48 hours before the step rate test and record the tubing
pressure as it drops. The pressure should stabilize at or below the NMOCD permitted
pressure for 8 hours. Document the pressure test on a seven day full rotation calibrated
recorder chart registering within 25 to 85 per cent of its full range.

Calculate seven injection rates by multiplying the targeted maximum bbl/min injection by
0.05 for Step 1, 0.10 for Step 2, 0.20 for Step 3, 0.40 for Step 4, 0.60 for Step 5, 0.80 for
Step 6, and 1.00 for Step 7. Record both surface and top perforation step pressures at five
minute increments. Each step’s time duration (usually 30 minutes) should be within 1
minute or less of the preceding step. If stabilized pressure values (A+15psig) are not
obtained between the last two (five mlnute) 1ncrements the test results will be considered
inconclusive.

The Step Rate fluid used should be the same as the proposed injection fluid.

Flow rates are to be controlled with a constant flow regulator and measured with a
turbine flow meter calibrated within 0.1 bbl/min. Record those rates using a chart

recorder or strip chart.
Use a down hole transmitting pressure device and a surface pressure device with

accuracies of +10psig to measure pressures.

Notify BLM 575-200-7902 before beginning the test. If no answer, leave a voice
mail with the API#, workover purpose, and a call back phone number.

When breakdown pressure is not achieved at the targeted rate the formation is accepting
the injection fluid without fracturing, which is the objective. Stop the test.

When the formation fracture pressure has been exceeded as evidenced by at least two
rate-pressure combinations greater than the breakdown pressure stop the test and record
the bottom hole Instantaneous Shut-in Pressure. This ISIP is considered the minimum

Page 1 of 2



pressure to hold open a fracture in this formation at this well. Fifty psig less than the
ISIP is the maximum bottom hole pressure BLM will approve.

. Record with each five minute interval the corresponding rate (bbl/min), down hole, and
surface pressure (psig). Provide BLM with the tabulation of each five minute interval.
Provide a timé graph plot displaying rates and surface pressures as the test progresses.
Also include a graph showing the stabilized pressure at each injection rate. Submit that
data to BLM with the 48hr shut-in pressure recording of paragraph 8.

. File a sundry subsequent report with documentation of the data collected, requesting your

proposed wellhead injection pressure;

The intent of a step rate test is to establish that a proposed rate of injection into a
formation is below fracture. Because it becomes likely that fracture pressure may be
attained and exceeded it is considered a nonroutine fracturing job and requires a notice of
intent. - References: 43 CFR 3162.3-2 Subsequent well operations.

CFR 146.13(a)(1) & CFR 146.23(a)(1) - Class I wells are permitted stimulation injection
pressure to exceed frac pressure while Class II (production water disposal) wells do not
have that provision. | ‘

Compliance of the operator with these BLM minimum conditions of approval is
necessary for consideration of an injection pressure increase.
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