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Today’s Agenda

* History

Applicability

Elements of the Review

Post-Permitting Requirements and Special Conditions

Seismicity

* Resources



Permian Basin Disposal Well Permitting History (1 of 3)

Number of Disposal Permits Issued per Year
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Permian Basin Disposal Well Permitting History (2 of 3)

Average Permitted Injection Volume (bbl/d) for New Permits
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Average Permitted Maximum Surface Injection Pressure (psi) for New Permits
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End Points

* Current rules and permitting program do not adequately address thse
risk drivers and challenges.

« Water Code §27.051(b)(1-4)
“The Commission ...may issue the permit if it finds.”
— The disposal well is in the public interest,

— The disposal well will not endanger or injure any hydrocarbon resources,

— With adequate safeguards, the disposal well will protect freshwater resources
from pollution, and

— The applicant has made a satisfactory showing of financial responsibility per
Water Code §27.073.



Overview of Changes

Maximum Surface Injection Pressure (MSIP) limited by
confinement zone in-situ stress and stress contrast.

Maximum Daily Injection Volume (MDIV) limited by initial average
reservoir pressure.

Maximum Injection Rate (MIR) — Instantaneous Rate limitation.

2-mile radial Area of Review (AOR):

— Strict limits within 72 mile
— MSIP reduction within 2-mile on condition



Applicability

* All disposal wells in the Permian Basin. .

RAILROAD COMMISSION of TEXAS

Qil and Gas Division

District Boundaries
January 2020

4 -
- B
— All SWR 9 Applications |-
— All SWR 46 Applications with Line 21 box =
checked for “Disposal” [ NE
8
* Permian Basin is defined by RRC ) ~
Districts 7C, 08, and 8A.
Title 16 ECONOMIC REGULATION e z.:cn
Part 1 RAILROAD COMMISSION OF TEXAS " :M:g-«
Chapter 3 OIL AND GAS DIVISION 5 Midand
Rule §3.46 Fluid Injection into Productive Reservoirs 9 Wichita Falis

.....




Application Information and Excel Workbook

LEADING TEXAS ENERGY
OIL & GAS % COAL » PIPELINES

https://www.rrc.texas.gov/oil-and-gas/applications-and-
permits/injection-storage-permits/oil-and-gas-waste-
disposal/injection-disposal-permit-procedures/pb-disposal-
review/

Checklist:

¢ Completed UIC Permian Pressure Review V1.0 Workbook:


https://www.rrc.texas.gov/oil-and-gas/applications-and-permits/injection-storage-permits/oil-and-gas-waste-disposal/injection-disposal-permit-procedures/pb-disposal-review/
https://www.rrc.texas.gov/oil-and-gas/applications-and-permits/injection-storage-permits/oil-and-gas-waste-disposal/injection-disposal-permit-procedures/pb-disposal-review/
https://www.rrc.texas.gov/oil-and-gas/applications-and-permits/injection-storage-permits/oil-and-gas-waste-disposal/injection-disposal-permit-procedures/pb-disposal-review/
https://www.rrc.texas.gov/oil-and-gas/applications-and-permits/injection-storage-permits/oil-and-gas-waste-disposal/injection-disposal-permit-procedures/pb-disposal-review/

Permian Basin Disposal Well Application Checklist

« Excel Application Workbook (available for download
on the RRC Website, Permian Dasin Disposal Well
Review Page):
— Well Template
— AOR Template
« Data Appendix and Report
— Well Data
— AOR Data
 Map
« Cross Section
« Seal of P.E./P.G.



Well Template - Data Input

ALL DATA PROVIDED FROM AN OFFSET WELL, MUST BE EXPLAINED IN DETAIL BY APPLICANT IN SUPPLEMENTAL REPORT.
ALL DATA PROVIDED MUST BE REFERENCED ON A CROSS5 SECTION THAT INCLUDES REFERENCE WELL EVEN IF IT FALLS OUTSIDE THE 2-MILE AOR
SUPPLEMENTAL REPORT, INCLUDING THE ANALYSIS CONDUCTED TO GENERATE DATA, MUST BE SIGNED BY A PROFESSIONAL ENGINEER/GEOLOGIST

Today's date is 05/13/2025

SOURCE OF DATA (PAGE
REFERENCE FROM SUPPLEMENTAL REPORT)
RRC UIC TRACKING NUMBER 12345
OPERATOR WE HAVE WATER
LEASE TOO MUCH H20
LEASE/GAS ID NO. DBM 54-1-40
WELL NO. 5th 1
API NO. 000-00000
LATITUDE IN NADS3 COORDINATES 31.903859| NEED NAD83 COORDINATES
LONGITUDE IN NADS3 COORDINATES -103.656344| NEED NAD83 COORDINATES
INJECTION TBG/CSG L.D. (inches) 4.49|NOTE IT'S THE INTERNAL DIAMETER IN INCHES
TOP OF UPPER CONFINING ZONE (feet) 4,880
TOP OF PERMITTED INJECTION INTERVAL (feet) 4,022
BOTTOM OF PERMITTED INJ INTERVAL (feet) 7,039
BOTTOM OF LOWER CONFINING ZONE (feet) 7.500
FRAC GRADIENT ABOVE (psi/fit) 0.75
FRAC GRADIENT INJECTION INTERVAL (psi/f) 0.7
FRAC GRADIENT BELOW (psi/ft) 0.75
PORE PRESSURE (psi) 3,300
DEPTH OF PORE PRESSURE MEASUREMENT (feet) 4,022
DATE OF PORE PRESSURE MEASUREMENT (MM/DD/YYYY) 4/22/2025
TOP OF PERFORATED INTERVAL (feet) 4,922
BOTTOM OF PERFORATED INTERVAL (feet) 7,039
ACTUAL FLUID DENSITY ( 0.468 ) psi/fc Ib/gal 9.00
DAILY INJECTION VOLUME REQUESTED (bwpd) 30,000
MSIP REQUESTED (psi/ft) 0.5
POROSITY unitless 12.00%
PERMEABILITY (millidarcy) 85
CALCULATED VALUES BELOW
NET INJECTION INTERVAL THICKNESS (ft) 2,117
NET UPPER CONFINEMENT THICKNESS (ft) 4
NET LOWER CONFINEMENT THICKNESS (ft) 16
AVERAGE PORE PRESSURE GRADIENT (psi/fe) 0.670

Basic Info.
Technical Data

Source of Data,
Page Numbers to
Appendix



Well Template - Confinement

« Upper and lower boundaries of the permitted injection interval
must prevent fracture growth out the injection interval, as well
as act as a permeabillity barrier.

* In-situ minimum stresses (frac gradients): step rate test,
sonic log interpretation, diagnostic fracture injection test
(DFIT).

Remember: add reference wells to cross-section.
Create report and appendix of source data (show your work).



Well Template — Pore Pressure

* Average reservoir pressure: BHP measurements, injection / fall-off
testing.

« Depth Reference for Measurement

 Date of Measurement

Remember: add reference wells to cross-section.
Create report and appendix of source data (show your work).



Well Template — Permit Interval

Continuous confining interval

« Bottom of upper confining interval is assumed to be top of permitted
Injection interval.

« Similarly, bottom of permitted injection interval is assumed to be top
of the lower confinement.

* Permeability contrast
o Stress contrast

« Confining intervals above or below: minimum of 25 ft w/ adequate
mechanical properties.



Well Template — Other

 AVERAGE DENSITY of injection fluids

 POROSITY / PERMEABILITY



Well Template — Data Appendix

* Well logs may be submitted as image files with the formation
contact picks annotated.

* Most of the supplemental report documents and reference
materials should be collated into a single .pdf file with a table of
contents and page numbers.

* References on ‘Well Template — Sources of Data’



AOR Template — Input Data (1 of 2

B Autosave (@ or) £~ = 250314 BETA UIC PRESSURE REVIEW (Z) No Label « Saved to this PC P search

File H

e Insert Page Layout Formulas Data Review View Automate Help

[py Ao I o X B T R

L1

Paste LI COPY ~ . Insert Delete Format Find &
» < Format Painter o - - - Select ~
Clipboard ] Font Alignment Mumber Styles Cells Editing Sensitivity Add-ins -
110 v i Jfx 25000 v
A B C D E F G H 1 K L M N 0 P
1 |1/2-MILE AND 1/2-MILE TO 2-MILE AREA OF REVIEW ("AOR"):
1 | INSTRUCTIONS:
3 |1) ORDER ACR WELLS, BY D|STANCE, FROM CLOSEST TO FARTHEST FROM SUBJECT WELL AT CENTER OF AOR SEARCH.
4 |2) INCLUDE AN ANNOTATED MAP OF 1/2 MILE AOR WITH MAP INDEX NO{S) - COLUMN A.
3 |3) DESCRIBE SOURCES IN COLUMN A&, AND PROVIDE DOCUMENTATION OF CASING RECORD / PLUGGING INFO IN APPLICATION (RRC ONLINE, HARDCOPY, SCOUT TICKETS, NEUBUS) FOR ALL WELLS [AT LEAST) INSIDE THE 1/2-MILE DISTANCE REFERENCED IN COLUMN B
5 |4) POPULATE, AT A MINIMUM, ALL COLUMN "C" THROUGH COLUMN "M", FOR ALL WELLS FOUND IN THE 2-MILE AQR.
7 Subject Well Latitude: 31.449206
2 Subject Well L i -103.421491
ANNULAR OR'| ANNULAR O
ORPHAN PLUG PLUG
DISTANCE FROM WELL ! CEMENT CEMENT UIC PERMIT MDIV TOTAL
MAP INDEX NO. SUBJECT WELL LATITUDES3 LONGITUDE 83 UNKNOWN ACROSS ADEQUATE NUMBER (IF UIC WELL) APIND. LEASE WELL NO. WELL TYPE OPERATOR FIELD DEPTH
(MILES) STATUS | PERMITTED |TO PROTECT BWPD (MDITYD)
[riN) INJECTION (USDWIBUGYW
3 INTERVAL [YiN)
0 EXAMPLE: 0.20 3100000000 -103.00000000 Y M Y 1234567 25,000 30100000 THE NEXT SWD 1 INJECTOR LOTS OF WATER, LLC BIG PORE SPACES 9,200
1 1
2 2
3 3
4 4
5 5
6 6
7 7
B B8
9 9
0 10
1 11
2 12
3 13
4 14
5 15
(7 16
7 17




AOR Template — Input Data (2 of 2)

‘AOR Template’ Worksheet:
« Sorted by distance

* Columns A-AD completed for ¥2-mile AOR
« Columns A-Q completed for 2-mile AOR

 If any information is unavailable or not applicable do not
estimate, mark clearly as "unavailable™ or “NA.”



AOR Criteria: 0 to 2 mile

« PASS/FAIL RADIUS OF REVIEW

— Operator is required to assess completion and cementing records of
all known wells in the “2-mile radius. Offset wells must:

* have cement across the injection interval and the cement in the offset wells is
adequate to keep injected fluids in the injection interval.

 have all applicable plugging records to indicate the BUQW is protected from
Injection in the subject well.

 contain no orphan wells, improperly plugged or abandoned wells within the 72-
mile AOR.



AOR Ciriteria: 2 to 2 mile

- WELLBORE DATA INTEGRITY RADIUS OF REVIEW

— |If wells in the area between 2 and 2 miles are classified as

orphan wells or have insufficient cementing, plugging or
completion records, then the MSIP for that permit will

automatically receive a 0.05 psi/ft reduction.



AOR Data - Sources of Data

Plugging Reports Completion Reports

Plugging Record RAILROAD COMMISSION OF TEXAS FORM W-3
OIL AND GAS DIVISION Rev. 082019
APL Mo (if available) 1. RRC Distriet
42-
Form W-2 [
FILE IN DUPLICATE WITH DISTRICT OFFICE OF DISTRICT IN WHICH s '_z'“ I‘-L“m' oDy m CASING RECORD —
Number . CASING X
WELL IS LOCATED WITHIN THIRTY DAYS AFTER PLUGGING - L —
2 FIELD MAME (2 per RRC records) 3. Lease Name 5. Well Number atenediate, conventional productive, Casing Size fin) Hale Size iy | 5% 'I’“-'”'" Te Cement Class|  Amount 5"‘:”::':‘"” Tapof Cemeni I';:‘_mm:']":
How bpered production, o paher) i} . i {sacks) - 3 -
1
6. OPERATOR 6 Origaal Form W-1 filed in nasme of ik County 5
3
7. ADDEESS ah. Any subsequent W-1's filed in name of 11, Drate Drilling Permit lssued 4
37, LINER RECORD
K. Locatson of well, relative to nesrest lease boundaries ' feet from line and feet from 12, Permil Mumber - - - : T T -
. Cement Cement Slumry Volum: Top of EImc
) B - Liner Size (in.) Haole Size (in.) Liner Top (fi.y | Liner Bottom (ft.) . - y B P Top of Cement
af lease on which this well is located : line of the lease Row Class | Amount (sacks) | {cu. fi.) Cement Determined By
Ya SECTHON, BLOCK and SURVEY Gb. Distance and direction from nearest wown in this county 13, Drate Drlling Commenced 1
2
16, Type Well (ol gas, | Total Depeh | I eubiple compleien list all field names and oil lease or gas id no.s lu|> IDver Oil-0 Well » 14, Date Drilling Completed |33. TUBING RECORD 39, PRODUCING/INJECTION/DISPOSAL INTERVAL
E Oil Lesse # | g - (3
ar dry) G -G Does this well currently have tubing set? O ves O wo Indicate top and bottom measured depths of completion interval{s) or open hole
18. If gas, ami of cond. on 15. Diate Well Plugged O SWR 13 Exception (attach approval)
bendl at tisee of pluggans (if NO & no SWR 13 Exception obtained. explain in remarks)
CEMENTING TO PLUG AND ABANDON DATA: PLUG# | PLUG#Z | PLUG#3 | PLUG#4 | PLUG#5 | PLUG# | PLUG#T | PLUG #8 Size (in.) Diepth Set (fi) Packer Depth Type From To
*19. Cementing Date From To
0. Saze of Hole or Fipe in which Plug Placed (inches) From To
21. Diepth o Bottom of Tubing or Deill Pipe (L) From To
*22 Sscks of Cement Used (each plug) From To
23, Slurry Volume Pumped (cu. L)
*24. Calculsted Top of Plug (it}
25 Memsured Top of Plug (il tagged) (ft.)
*26. Slurry Wi ¥/ Gal
er Sources
- En
1% CASING AND TUBING RECORD AFTER PLUGGING 29, Was any nonedrillable material (other than casmg) left m this well? D Yes D Mo




Additional Application Attachments

 Map showing permit location and offset well locations

— Map should include annotations on well locations that correspond to the
index numbers on ‘AOR TEMPLATE' in Column A.

* Cross section across 2-mile AOR

— Operator will provide a cross section, using the best well control available,
illustrating the continuity of the primary lithologic units (i.e., bounding
layers, injection intervals) across the 2-mile circular area of review.



AOR Data — Output

Impact of AOR Results:

PRIMARY AOR+ SCORE FOR 0.5 MILE (TOC REVIEW) PASS FAIL o
SECONDARY AOR+ SCORE FOR 0.5 MILETO 2 MILE PASS REDUCE MSIP o

MSIP PRESSURE GRADIENT DEDUCT BASED ON AOR SCORE -0.05 psi/ft

RADIUS OF REVIEW 2 Miles

MAX ALLOWABLE PORE PRESSURE GRADIENT 0.75 psifft

MAX POSSIBLE MSIP h 0.5 psi/ft

MINIMUM BARRIER ZONE THICKNESS 25 fi

PRIMARY AOR+ SCORE FOR 0.5 MILE (TOC REVIEW) PASS 0 b FAIL
SECONDARY AOR+ SCORE FOR 0.5 MILE TO 2 MILE PASS 0 " REDUCEMsIP _
MS[FPRESSURE GRADIENT DEDUCT BASED ON AOR SCORE - 0
RADIUS OF REVIEW 2 Miles

MAX ALLOWABLE PORE PRESSURE GRADIENT 0.75 psi/ft

MAX POSSIBLE MSIP - 0.5 psi/ft

MINIMUM BARRIER ZONE THICKMESS 25 ft



MSIP & MDIV: Dashboard

WL —d WU s L g =

=R = RN = T, BN SR R N R = I, PR N R e

A B B

RRC UIC TRACKING NUMBER []
OPERATOR SWD OPERATOR
LEASE LARGE WATER YOLUMES
LEASE/GAS 1D NO. [
WELL NO. 3
AP NOD. 00349114
LATITUDE IN NADE? CODRDINATES 32142683
LONGITUDE IN NADE? CODRDINATES 102 961589
INJECTION TEGICSE LO. [inches) 5.5
TOF OF UFPER CONFINING ZONE [Feer) 4,400
TOF OF PERMITTED INJECTION INTERYAL  [feet) 4,500
BOTTOM OF PERMITTED INJ INTERYAL [Feer) £.000
EBOTTOM OF LOWER CONFINING ZONE [Feer) £.050
FRAC GRADIENT ABOYE [psitFt) 11
FRAC GRADIENT INJECTION INTERY¥AL [psitFt) 0.65
FRAC GRADIENT BELOW [psitFt) 11
FORE PRESSURE {psi) 2,700
DEFTH OF PORE PRESSURE MEASUREMENT [feet) 4,500
DATE OF PORE PRESSURE MEASUREMENT !::;'"me 4,500
TOP OF PERFORATED INTERYAL [Feet) 5,800
BOTTOM OF PERFORATED INTERYAL [Feer) HZZIZ025
ACTUAL FLUID DENSITY [ 0.468 ) psitft Ibtgal 2.00
DAILY INJECTION ¥OLUME REQUESTED [bwpd) 30,000
MSIF REQUESTED [psitFt) 0.5
FORDSITY 12,00
FERMEAEILITY 25
NET INJECTION INTERVAL THICKNESS () 1,500
NET UPFER CONF T THICKNESS [ 0
NET LOVER CONF T THICKNESS [ 5
AYERAGE FORE PRESSURE GRADIENT [psitft) 0.600

E F ] H | J K
PRIMARY AOR+ SCORE FOR 0.5 MILE (TOC REVIEW) PASS FAIL i}
SECONDARY ADR+ SCORE FOR 0.5 MILE TO 2 MILE PASS REDUCE MSIP i}
MSIP PRESSURE GRADIENT DEDUCT BASED ON ADR SCORE -0.05 psifft i}
RADIUS OF REVIEW 2 Miles
MAX ALLOWABLE PORE PRESSURE GRADIENT 0.75 psilft
MAX POSSIBLE MSIP N 0.5 pilft
MINIMUM BEARRIER £20NE THICKNESS 25
ZONE
DEPTHS | FRAC GRADIENT CLOSURE ! CLOSURE STRESS OF MSIP GRADIENT FERMITTED
MSIP DETERMINATION FROM FROM CONFINING CONFINING INTER¥AL - |BASED ON UPPER MDIY
OPERATO OFERATOR PRESSURE HYDROSTATIC HEAD CONFINING ZONE
R
[Fr) [psilft) [psi) [psi) [psitft) [bwpd)
4.500 11 4.950 2844
Top of Permitted Injection Interval 4. 500 0.65 2.925 ) 0.500 30,000
Bottom of Permitted Injection Interval 6.000 0.65 3.900 1792
Top of Lower Confining Zone 6,000 110 6600 .
MDIV vs. Reservoir Pore Pressure A B c D
40,000 30,000 20,000 10,000
_ q _ - > 05 psilit & > 06 psifit & -
AYE PORE PRESS FROM OFPERATOR DATA = 0.600 psifft @ 4,500 | <= 0.5 psilft <= 0.6 psift <= 0.7 psitht > 0.7 psilft
30000
I FINAL MDIV BASED ON PORE PRESSURE| _ 20.000 | MAX INJ RATE | 20.8 |
1 | tbwpd) | | bpm) |

TRUE VERTICAL DEPTH (ft)

1000

2000

3000

4000

5000

G000

To00

[l

M o] P

CONFINING PRESSURE V5. DEPTH

| I —

MSIP =2,844 (psig) / 0.500 {psi/ft]
MAX INJ RATE = 20.8 (bpm]

MDIV = 30,000 (bwpd]
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Output: Maximum Surface Injection Pressure (1 of 2)

« MSIP will be determined by calculating confining stresses of barriers:

PRIMARY AOR+ SCORE FOR 0.5 MILE (TOC REVIEW) PASS FAIL
SECONDARY AOR+ SCORE FOR 0.5 MILETQ 2 MILE PASS REDUCE MSIP

MSIP PRESSURE GRADIENT DEDUCT BASED OMN AOR SCORE -0.05 psi,"f‘t

RADIUS OF REVIEW 2 Miles

MAX ALLOWAEBLE PORE PRESSURE GRADIENT 0.75 psi,ff't

MAX POSSIBLE MSIP N 0.5 psifft

MINIMUM BARRIER ZOME THICKNESS 25 fi

ZONE DEPTHS FRAC GRADIENT FROM CLOSURE / CLOSURE STRESS OF CONFINING MSIP GRADIENT BASED
FROM ON UPPER CONFINING PERMITTED MDIV
MSIP DETERMINATION OPERATOR CONFINING PRESSURE INTERVAL - HYDROSTATIC HEAD
OPERATOR ZONE
(ft) (psi/ft) (psi) (psi) (psifft) (bwpd)

|Bottom of Upper Confining Zone 4,500 1.1 4,950 5
In}p of Permitted Injection Interval 4,500 0.65 2,925 0.500 30,000
|eottom of Permitted Injection Interval 6,000 0.65 3,900 3792

Top of Lower Confining Zone 6,000 1.10 6,600 ’

MDIV vs. Reservoir Pore Pressure A B c D
40,000 30,000 20,000 10,000
. . > 0.5 psifft & = » 0.6 psifft & .
AVE PORE PRESS FROM OPERATOR DATA = 0.600 psi/fft @ 4,500 <=0.5 psifft 0.6 psi/ft <= 0.7 psifft > 0.7 psifft
30000
FINAL MDIV BASED 0N PORE PRESSURE 30,000 MAX INJ RATE 208
(bwpd) (bpm)




Output: Maximum Surface Injection Pressure (2 of 2)

« MSIP will be determined using the following methodology:

MSIP determination Depth Closure stress MSIP

Upper confinement Parameters 4000 1.00 psi/ft 2,140 capped at
_ 0.50 psi/ft

Lower confinement Parameters 6000 0.80 psi/ft 2,010

Example Calculation —(1.00 — 0.465) X 4,000 = 2,140 PSI (upper)
Example Calculation —(0.80 - 0.465) X 6,000 = 2,010 PSI (lower)
MSIP (gradient) allowed = lower of the two values determined —2,010 PSI (this time the lower

layer with a cap of 0.50 psi/ft times the top of the zone) will be divided by the depth to the top of
the permitted injection interval.

Example Calculation: 2,010 + 4,000 = 0.5025 psi/ft > 0.5 => MSIP = 0.5 psi/ft




Output: Maximum Dalily Injection Volume

« MDIV will be determined using the following methodology:

— Maximum Daily Injection Volume (MDIV) will be determined using
* Initial Average Reservoir Pressure

PRIMARY AOR+ SCORE FOR 0.5 MILE (TOC REVIEW) PASS FAIL
SECONDARY AOR+ SCORE FOR 0.5 MILETQ 2 MILE PASS REDUCE MSIP

MSIP PRESSURE GRADIENT DEDUCT BASED OMN AOR SCORE -0.05 psi,"f‘t

RADIUS OF REVIEW 2 Miles

MAX ALLOWAEBLE PORE PRESSURE GRADIENT 0.75 psi,ff't

MAX POSSIBLE MSIP N 0.5 psifft

MINIMUM BARRIER ZOME THICKNESS 25 fi

ZONE DEPTHS FRAC GRADIENT FROM CLOSURE / CLOSURE STRESS OF CONFINING MSIP GRADIENT BASED
FROM ON UPPER CONFINING PERMITTED MDIV
MSIP DETERMINATION OPERATOR CONFINING PRESSURE INTERVAL - HYDROSTATIC HEAD
OPERATOR ZONE
(ft) (psi/ft) (psi) (psi) (psifft) (bwpd)
|Bottom of Upper Confining Zone 4,500 1.1 4,950 5
In}p of Permitted Injection Interval 4,500 0.65 2,925 0.500 30,000
|eottom of Permitted Injection Interval 6,000 0.65 3,900
J 3,792
Top of Lower Confining Zone 6,000 1.10 6,600 ’
MDIV vs. Reservoir Pore Pressure A B c D
40,000 30,000 20,000 10,000
. . > 0.5 psifft & = » 0.6 psifft & .
AVE PORE PRESS FROM OPERATOR DATA = 0.600 psi/fft @ 4,500 <=0.5 psifft 0.6 psi/ft < 0.7 psifft > 0.7 psifft
30000
FINAL MDIV BASED 0N PORE PRESSURE 30,000 MAX INJ RATE 208
(bwpd) (bpm)




Output: Maximum Injection Rate

* MIR will be determined by MDIV (barrels/day) + 1,440 minutes/day =
(bbl/min.)

PRIMARY AOR+ SCORE FOR 0.5 MILE (TOC REVIEW) PASS FAIL
SECONDARY AOR+ SCORE FOR 0.5 MILETQ 2 MILE PASS REDUCE MSIP

MSIP PRESSURE GRADIENT DEDUCT BASED OMN AOR SCORE -0.05 psi,"f‘t

RADIUS OF REVIEW 2 Miles

MAX ALLOWAEBLE PORE PRESSURE GRADIENT 0.75 psi,ff't

MAX POSSIBLE MSIP N 0.5 psifft

MINIMUM BARRIER ZOME THICKNESS 25 fi

ZONE DEPTHS FRAC GRADIENT FROM CLOSURE / CLOSURE STRESS OF CONFINING MSIP GRADIENT BASED
FROM ON UPPER CONFINING PERMITTED MDIV
MSIP DETERMINATION OPERATOR CONFINING PRESSURE INTERVAL - HYDROSTATIC HEAD
OPERATOR ZONE
(ft) (psi/ft) (psi) (psi) (psifft) (bwpd)

|Bottom of Upper Confining Zone 4,500 1.1 4,950 5
In}p of Permitted Injection Interval 4,500 0.65 2,925 0.500 30,000
|eottom of Permitted Injection Interval 6,000 0.65 3,900 3792

Top of Lower Confining Zone 6,000 1.10 6,600 ’

MDIV vs. Reservoir Pore Pressure A B c D
40,000 30,000 20,000 10,000
. . > 0.5 psifft & = » 0.6 psifft & .
AVE PORE PRESS FROM OPERATOR DATA = 0.600 psi/fft @ 4,500 <=0.5 psifft 0.6 psi/ft <= 0.7 psifft > 0.7 psifft
30000
FINAL MDIV BASED 0N PORE PRESSURE 30,000 MAX INJ RATE 208
(bwpd) (bpm)




Well Completion & Permit Conditions — Page 1 of 2 &8

Initial Bottomhole Pressure (BHP): data point prior to injection.

Initial fracture gradient: DFIT or STEP RATE TEST, prior to injection,
submitted via sealed report to UIC & to TexNet - analysis to be included
with a digital (i.e., txt, csv, EXCEL) copy of the entire test including

time, rate, pressure.

Radial CBLs on long string casing.

_og Suite, or best available data source, with annotation of upper and
ower confinement (if possible) and lithologic units, and net pay
nighlighted, confirming porosity-height product for entire permitted

injection interval.




Well Completion & Permit Conditions — Page 2 of 2 &3

* Bottomhole Pressure Reporting:
— Annual Frequency.

— Instantaneous shut-in pressure measurement.
— 24-hour shut-in time.
— BHP: Downhole gauge, Dip-in measurement, Calculated.

— Reported to TexNet and UIC.

* TexNet Volume Reporting — Daily measurement /Monthly
Reporting.



— Page 1 of 2

* |In the Permian Basin, we will continue to observe the
“Shallow/Deep” conventions as currently practiced:

— Delaware Basin: Shallow is above the base of the Wolfcamp; deep is
below.

— Midland Basin: Shallow is above the top of the Strawn; deep is below.

* Applications in seismically active areas will need to provide data
required by seismic guidelines (ex. maps and cross sections)



— Paqge 2 of 2

« “Shallow” applications will
— Generally, not need Fault Slip Potential analysis.

— Be evaluated under the Permian Review rubric, not the Seismic
Guidelines (i.e. MDIV and MSIP determined by min. stress and Phpi.)

 However, the State Seismologists may identify an area in which
seismicity from shallow injection is a concern and subject
applications in such an area to evaluation under the seismic

guidelines.



Demonstration

 UIC Permian Pressure Review V1.0 Workbook
 uic-permian-review-v1-0



https://view.officeapps.live.com/op/view.aspx?src=https%3A%2F%2Fwww.rrc.texas.gov%2Fmedia%2Fokolf2jb%2Fuic-permian-review-v1-0.xlsx&wdOrigin=BROWSELINK
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