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NEW MEXICO OIL CONSERVATION DIVISION /,45
- Geological & Engineering Bureau - Bl
1220 South §t. Francis Drive, Santa Fe, NM 87505 &: &/
' N

,ﬁ_\%\

ADMINISTRATIVE APPLICATION CHECKLIST

THIS CHECKLIST IS MANDATORY FOR ALL ADMINISTRATIVE APPLIC ATIONS FOR EXCEPTIONS TO DIVISION RULES AND
REGULATIONS WHICH REQUIRE PROCESSING AT THE DIVISION LEVEL IN SANTA FE

Applicant:Probity SWD LLC OGRID Number: 296278
Well Name: Tucker Lea 01D API: 30-025-xxxxx
Pool: Proposed: SWD- Devonian-Silurian Pool Code: 97869

SUBMIT ACCURATE AND COMPLETE INFORMATION REQUIRED TO PROCESS THE TYPE OF APPLICATION
INDICATED BELOW

1) TYPE OF APPLICATION: Check those which apply for [A]
A. Location - Spacing Unit — Simultaneous Dedication

[CINSL [ NSP prosecr area) [CINSPproratoninm — [1SD SWD_2 3 43

B. Checkone only for [I]or[Il]
[1] Commingling — Storage — Measurement
LIoHc Ocm  Opec Opc Oots [Oowm
[ 1] Injection — Disposal — Pressure Increase — Enhanced Qil Recovery
CIwWrx [JPMX mSWD [Pl [JEOR [JPPR

FOR OCD ONLY
2) NOTIFICATION REQUIRED TO: Check those which apply. .
A.m Offset operators or lease holders D Nofice Complete
B. Royalty, overriding royalty owners, revenue owners Application
C.m Application requires published notice Content
D.m Nofification and/or concurrent approval by SLO Complete
E. m Notification and/or concurrent approval by BLM
F. m Surface owner
G.[m For all of the above, proof of nofification or publication is attached, and/or,
H.[J] No nofice required

3) CERTIFICATION: | hereby certify that the information submitted with this application for
administrative approval is accurate and complete to the best of my knowledge. | also

understand that no action will be taken on this application until the required information and
nofifications are submitted to the Division.

Note: Statement must be completed by an Individual with managerial and/or supervisory capacity.

Dec. 3, 2019
Stuart Doss Date

Print or Type Name
(432) 215-9707
Phone Number

Stuart@ProbitySWD.com
Signature e-mail Address
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STATE OF NEW MEXICO Oil Conservation Division FORM C-108
ENERGY, MINERALS AND NATURAL 1220 South St. Francis Dr. Revised June 10, 2003
RESOURCES DEPARTMENT Santa Fe, New Mexico 87505
APPLICATION FOR AUTHORIZATION TO INJECT
L PURPOSE: Secondary Recovery Pressure Maintenance =~ XXX Disposal Storage
Application qualifies for administrative approval? Yes No

IL.

1L

V.

VL

VIL

*VIIL

IX.
*X.
*XI.

XIIL.

XIII.

XIV.

OPERATOR: Probity SWD LLC

ADDRESS: PO Box 7307, Midland, TX 79708

CONTACT PARTY: Stuart Doss PHONE: (432) 215-9707

WELL DATA: Complete the data required on the reverse side of this form for each well proposed for injection.
Additional sheets may be attached if necessary.

Is this an expansion of an existing project? Yes X No
If yes, give the Division order number authorizing the project:  N/A

Attach a map that identifies all wells and leases within two miles of any proposed injection well with a one-half mile radius circle
drawn around each proposed injection well. This circle identifies the well's area of review.

Attach a tabulation of data on all wells of public record within the area of review which penetrate the proposed injection zone.
Such data shall include a description of each well's type, construction, date drilled, location, depth, record of completion, and a
schematic of any plugged well illustrating all plugging detail.

Attach data on the proposed operation, including:

Proposed average and maximum daily rate and volume of fluids to be injected;

Whether the system is open or closed,

Proposed average and maximum injection pressure;

Sources and an appropriate analysis of injection fluid and compatibility with the receiving formation if other than reinjected
produced water; and,

5. Ifinjection is for disposal purposes into a zone not productive of oil or gas at or within one mile of the proposed well, attach a
chemical analysis of the disposal zone formation water (may be measured or inferred from existing literature, studies, nearby
wells, etc.).

halha i e

Attach appropriate geologic data on the injection zone including appropriate lithologic detail, geologic name, thickness, and
depth. Give the geologic name, and depth to bottom of all underground sources of drinking water (aquifers containing waters with
total dissolved solids concentrations of 10,000 mg/l or less) overlying the proposed injection zone as well as any such sources
known to be immediately underlying the injection interval.

Describe the proposed stimulation program, if any.
Attach appropriate logging and test data on the well. (If well logs have been filed with the Division, they need not be resubmitted).

Attach a chemical analysis of fresh water from two or more fresh water wells (if available and producing) within one mile of any
injection or disposal well showing location of wells and dates samples were taken.

Applicants for disposal wells must make an affirmative statement that they have examined available geologic and engineering
data and find no evidence of open faults or any other hydrologic connection between the disposal zone and any underground
sources of drinking water.

Applicants must complete the "Proof of Notice" section on the reverse side of this form.

Certification: I hereby certify that the information submitted with this application is true and correct to the best of my knowledge
and belief.

NAME: Stuart Dos TITLE: Chief Operating Officer

SIGNATURE: DATE: November 26, 2019

E-MAIL ADDRESS: Stuart@ProbitySWD.com
If the information required under Sections VI, VIII, X, and XI above has been previously submitted, it need not be resubmitted.
Please show the date and circumstances of the earlier submittal:

DISTRIBUTION: Original and one copy to Santa Fe with one copy to the appropriate District Office
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Side 2

III. WELL DATA

A

XIV.

The following well data must be submitted for each injection well covered by this application. The data must be both in tabular
and schematic form and shall include:

(1) Lease name; Well No.; Location by Section, Township and Range; and footage location within the section.

(2) Each casing string used with its size, setting depth, sacks of cement used, hole size, top of cement, and how such top was
determined.

(3) A description of the tubing to be used including its size, lining material, and setting depth.
(4) The name, model, and setting depth of the packer used or a description of any other seal system or assembly used.

Division District Offices have supplies of Well Data Sheets which may be used or which may be used as models for this purpose.
Applicants for several identical wells may submit a "typical data sheet" rather than submitting the data for each well.

The following must be submitted for each injection well covered by this application. All items must be addressed for the initial
well. Responses for additional wells need be shown only when different. Information shown on schematics need not be repeated.

(1) The name of the injection formation and, if applicable, the field or pool name.
(2) The injection interval and whether it is perforated or open-hole.
(3) State if the well was drilled for injection or, if not, the original purpose of the well.

(4) Give the depths of any other perforated intervals and detail on the sacks of cement or bridge plugs used to seal off such
perforations.

(5) Give the depth to and the name of the next higher and next lower oil or gas zone in the area of the well, if any.
PROOF OF NOTICE

All applicants must furnish proof that a copy of the application has been furnished, by certified or registered mail, to the owner of
the surface of the land on which the well is to be located and to each leasehold operator within one-half mile of the well location.

Where an application is subject to administrative approval, a proof of publication must be submitted. Such proof shall consist of a
copy of the legal advertisement which was published in the county in which the well is located. The contents of such
advertisement must include:

(1) The name, address, phone number, and contact party for the applicant;

(2) The intended purpose of the injection well; with the exact location of single wells or the Section,
Township, and Range location of multiple wells;

(3) The formation name and depth with expected maximum injection rates and pressures; and,

(4) A notation that interested parties must file objections or requests for hearing with the Oil Conservation Division, 1220 South
St. Francis Dr., Santa Fe, New Mexico 87505, within 15 days.

NO ACTION WILL BE TAKEN ON THE APPLICATION UNTIL PROPER PROOF OF NOTICE HAS BEEN
SUBMITTED.

NOTICE: Surface owners or offset operators must file any objections or requests for hearing of administrative applications within 15 days
from the date this application was mailed to them.
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Annuius Loaded
wi inert Packer Fluld
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Side 1 INJECTION WELL DATA SHEET
OPERATOR: Probity SWD LLC
WELL NAME & NUMBER: Tyson Lea 01D
WELL LOCATION: 1,506 FNL, 2.457° FW Unit F 9 22 South 32
FOOTAGE LOCATION UNIT LETTER SECTION TOWNSHIP RANGE
WELLBORE SCHEMATIC WELL CONSTRUCTION DATA
Annuius Monitored _:CEW' . Injection Pressure Regutated and Volumes Reported Hole Size: 26” Casing Size: 20”
or apen 1o atomosphere | . 1 = - 3480 psl Max. Surface (0.2 psi per foot)
uso 5 %ié g : s Cemented with: 1,700 sx. or ft3
"fs?‘: :; o Top of Cement: 0 TVD (surface) Method Determined: Circulate to Surface
i

5

Intermediate Casing

Intermediate Lasing
| 13.375" - 68.0% Casing (17.5" Hole) @ 4,850'

1550 sx - Circulated to Surface

Hole Size: 17.5”

Casing Size: 13.375” 68#/ft.

Cemented with: 1,550 sx.

or ft>

Probity,

Top of Cement: 0° TVD (surface)

Dnll and set casing as designed w! ali strings cemented to
surface Install 7 6257 Iiner @ ~15,900' w/ 450 sx to TOL

Method Determined: Circulate to Surface

Dnilt 6.5 openhole to approx. 17.250' TD w/ mudog for
imterval/formation verfication. Acudize farmalion. rum 5.57 (5.0

AR E e N T S AR SR

2™ Intermediate Casing

FJ inside liner) injection tubing on packer set at 15.800" and
conduct OCD-witnessed MIT
Well ready for mjection upon completion of sudace facilities

Hole Size: 12.25”

AT

2nd diate Casiny

Casing Size: 9.875” Q-125 62.8#/ft.

9875 62.8% Q-125 Csg (12.25° Hole) @ 12,600°
2,300 sx- staged; circulate to Surface

Cemented with: 2,300 sx.

or ft?

Method Determined: Circulate to Surface

Production Casing

Casing Size: 7.625” 39#/ft. P-110

Or

Method Determined: Vol. calculated to top of
rod/Inr casing.

bl (DV @ 4,800)
¢]
5 Top of Cement: 0’ TVD (surface)
TOL@ 11.700° s
R
12600 &)
| Spit-sor Tramsition ~11,
el coupLETION 10TES H B kg P by s Hole Size: 8.5
Formation Tops are Eshmated. d (within 100" of upparmest disposal interval)
Disposal will be into the Devonion, Sirian |8 -
Top o e i e o590 & Cemented with: 450 sx
plbon Depths Wibe i |8 ProdiLNR Casing
by Mud Logs and Openhole Logs stoying sure 9 l‘ 7.625", 39.08 P-110 Csg (8.5" Hole) 11.700" to
16,900 450 sx Cis H - TOC @ Top of LNR 5
Top of Cement: 11,700
0.0 | i 6.5" Openhole Interval: 18,900 - 17,250° . .
& Gpen S Injection Interval: 15,900° — 17,250’
DTD @ ~17.250°

Total Depth: 17,250

Openhole Completion: 15,900" — 17,250°
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Side 2

1.

Tubing Size: 5.5” to 57
Type of Packer: Arrow-set retrievable
Packer Setting Depth: 15,800’

Other Type of Tubing/Casing Seal (if applicable): N/A

Is this a new well drilled for injection? Yes
If no, for what purpose was the well originally drilled? N/A

Name of the Injection Formation: Devonian-Silurian

Name of Field or Pool (if applicable): 97869

Lining Material: Internally plastic coated 5.5” above production casing, 5.5” within production casing

Additional Data

Page 5 of 21

Has the well ever been perforated in any other zone(s)? List all such perforated intervals and give plugging detail, i.e. sacks of cement or plug(s)

used. No (N/A)

Give the name and depths of any oil or gas zones underlying or overlying the proposed injection zone in this area: Estimated formation tops in

this area:

B/Fresh Water 350°
T/Rustler 1,077
Delaware Lamar 4,848’
Cherry Canyon 5,758
Bone Spring 9,523’
Wolfcamp 11,839’
Strawn 13,177
Atoka 13,637
Morrow 13,987’
Mississippian 14,797
Woodford Shale 15,758’
Devonian 15,900’
Fusselman 16,379’
TD Montoya 17,250°
Ellenberger 20,800’
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Disict 1
1628 N Freach Dr , Hobbs, NM 88240
Phone (575) 393-6160 Fax (575) 3930720

Disdall
811 S First St, Artesia, NM 88210
Phone ($75) 748-1283 Fax (S575) 748-9720

Dizdct Il

1000 Rio Baazos Road, Aztec, NM 87410
Phone (505) 334-6178 Fax (505) 334-6170

DisialV
1220 S St Feancis Dr, Santa Fe, NM 87505
Phane (505) 476-3460 Fax (505) 476-3462
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State of New Mexico Form C-102

Energy, Minerals & Natural Resources Department  Revised August 1, 2011
OIL CONSERVATION DIVISION Seops one “Wl‘)‘;s:zz;'ﬁ“‘

1220 South St. Francis Dr. o

Santa Fe, NM 87505 [J AMENDED REPORT

WELL LOCATION AND ACREAGE DEDICATION PLAT

' APl Number 2 Pool Code 3 Pool Name
30.028- 97869 SWD, Devonian-Silurian
* Property Code S Property Name ¢ Well Number
Tucker Lea 01D
OGRID No. 2 Operator Name ? Elevation
296278 Probity SWD LLC 3774 2
= Surface Location

UL or lot no. Section | Township Range Lot Ida Feet from the North/South line Feet from the East/West line County

A 10 2-8 32-E 1033 North 110° East Lea

» Bottom Hole Location If Different From Surface

UL orlotae. Section | Towaship Range Lot Ida Feet from the Nertl/South line Feet from the East/West line County
12 Dedicated Acres | Joint or Infill Y Consolidation Code | ' Order No.

No allowable will be assigned to this completion until all interests have been consolidated or a non-standard unit has been approved by the

division.
NWC Section N 1/4 Section ?OPERATOR CERTIFICATION
Y=514781.14 N Y=514808.32 N hereby certgy that the uformation consamed hereo: 1s e and comples:
X=745685.04 E X=748327.19 E 10 the best of my bnow edge anud belef, aond thon hes argevucatice edher
owis @ workmg mterest or unleased maieral serest m the larud sxchetmg
the propered bottom hele locaton or has a right 0 dnil thes well ot das
4 y o th of wch a meral or workmng
sxerest, ar 10 a volusiary poolmig agreenment or a campudsory poolnig, ander
110" ]| hpegofiore ewell
Surface Hole Location
Tucker Lea 01D
Y=513802.11 N
X=750867.43 E
Lat=32.410880° N
Long.=103.654367° W
\‘I(V_ ;I:zmu v=§11‘g m sSURVEYOR CERTIFICATION
X=745 702:55 E X=750987:72 E 1 hereby certify that the well location shown an this plat
was plotted from field notes of actual surveys made by
me or under my supervision, and that the same is true
and correct to the best of my belief.
SWC Section S 1/4 Section SEC Section
Y=508499.98 N ¥=509530.27 N Y=509657.02 N,
X=745721.22 E X=748363.62E X=751004.60 E
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12/4/2019 nmwrrs.ose.state.nm.us/nmwrrs/ReportProxy?queryData=%7B"report"%3A"drillerLog"%2C%0A"BasinDiv"%3A"true"%2C%0A"Basin"%3. ..

New Mexico Office of the State Engineer
@ Wells with Well Log Information

MTMNADILSD  Lonvearsion

No wells found.

Easting (X): 552140.184 Northing (Y): 3431247.981 Radius: 1609.3 ( _L_ m>
The data is furnished by the NMOSE/ISC and is accepted by the recipient with the expressed understanding that the OSE/ISC make no warranties, expressed or implied, ing the 1 reliability, usability, or suitability for
particular purpose of the data.
12/4/189 3:27 PM WELLS WITH WELL LOG INFORMATIO?

Tueher L2a oLd
Pfo\/m’*tﬁ QD Lo

nmwrrs.ose.state.nm.us/nmwrrs/ReportProxy?queryData=%7B"report"%3A"drillerLog"%2C%0A"BasinDiv"%3A"true"%2C%0A"Basin"%3A""%2C%0A... 1/1
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Probit

\SVB_LLC--»
NOTIFICATION TO INTERESTED PARTIES

via U.S. Certified Mail — Return Receipt Requested

December 3, 2019

To Whom It May Concern:

Probity SWD LLC in Midland, Texas, has made application to the New Mexico Oil Conservation Division to
drill and complete a Saltwater Disposal well called in the Devonian-Silurian formation called ‘Tucker Lea
No. 01D'. The proposed commercial operation will be for disposal-by-injection for operators in the area.
As indicated in the notice below, the well is located in Section 10, Township 22 South, Range 32 East in
Lea County, New Mexico. s S

The published notice states that the interval will be from 15,900 feet to 17,250 feet into the
Devonian (Silurian) and Fusselman formations.

Please find below the notice published in the Hobbs News-Sun, Hobbs, New Mexico on or about
December 6, 2019.

Probity SWD LLC, PO Box 7307, Midland, TX 79708 is filing form C-108 (Application for Authority
to Inject) with the New Mexico Oil Conservation Division seeking administrative approval for a
saltwater disposal well. The proposed well, the Tucker Lea No. 01D, will be located 1,033' FNL,
110' FEL, Section 10, Township 22 South, Range 32 East, Lea County, New Mexico. Produced water
from area production will be commercially disposed into the Devonian (Silurian) and Fusselman
formations at a depth of 15,900' to 17,250' at a maximum surface pressure of 3,180 psiand a rate
limited only by such pressure. The proposed SWD well is located approximately 27 mi NE of
Loving, NM.

Interested parties wishing to object to the proposed application must file with the New Mexico
Oil Conservation Division, 1220 St. Francie Dr., Santa Fe, NM 87505, (505) 476-3460 within 15
days of the date of this notice. Additional information may be obtained from the applicant’s
agent, PermitsWest (505) 466-8120.

You have been identified as a party who may be interested as an offset lessee or operator, and as
such, you are entitled to a full copy of the application. A full copy in PDF format is posted on the
Probity SWD LLC DropBox site and is available for immediate download at:
https://www.dropbox.com/sh/c5kb8ulofmpb9gr/AADCX6EKSjDVhBouUbz1p3FZa?di=0

The link to this file will be active for 30 days from the date of this letter.

If you have questions or concerns, or if you would prefer document delivery by e-mail you may send
message me at Stuart@ProbitySWD.com.

Highest Regards,
Probity

t Doss € Vhap\et
Chief Operating Officer (31V) -\—\-c\'(,a.:(—fﬂn
\e e

PO Box 7307
Midland, TX 79708
(432) 570-1122
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Affidavit of Publication

STATE OF NEW MEXICO
COUNTY OF LEA

I, Daniel Russell, Publisher of the Hobbs
News-Sun, a newspaper published at
Hobbs, New Mexico, solemnly swear that

| the clipping attached hereto was published
in the regular and entire issue of said
newspaper, and not a supplement thereof
for a period of 1 issue(s).

Beginning with the issue dated
December 06, 2019

and ending with the issue dated
December 06, 2019.

Publisher

Sworn and subscribed to before me this
6th day of December 2019.

Business Manager

OFFICIAL SEAL g

GUSSIE BLACK

'I TP Notary Publle
A State of Nat g%flgi
My Gommission Explres Lo &s

U M R Y R PR S TR S

This newspaper is duly qualified to publish
legal notices or advertisements within the
meaning of Section 3, Chapter 167, Laws of
1937 and payment of fees for said

LEGAL NOTICE
DECEMBER 6, 2019

Probity SWD LLC, PO Box 7307, Midland, TX
| 79708 |s filing form C-108 (Application for Authority
to Inject) with the New Mexico Oil Conservation
Division seeking administrative approval for a
| saltwater disposal well, The proposed well, the
Tucker Lea No. 010, will be located 1,033" FNL,
110! FEL, Section 10, Township 22 South, Range
32 East, Lea County, New Mexico. Produced water
from area Broductinn will be commercially disposed
into the Devonlan (Silurian) and Fusselman
formations at a depth of 15,900' to 17,250" at &
maximum surface pressure of 3,180 psl and a rate
limited only by such pressure. The proposed SWD
'.':l.reMll s located approximately 27 ml NE of Loving,

Interested parties wishing to object to the proposed
application must file ‘with the New Mexico Oll
Consarvation Division, 1220 St. Francle Dr,, Santa
Fa, NM 87505, (506) 476-3480 within 15 days of the
date of this notice. Additional information may be
obtained from the applicant's agent, Permits\West
(505) 466-8120.

AND

Probity SWD LLC, PO Box 7307, Midland, TX
| 78708 is filing form C-108 (Application for Authority
1o Injact) with the New Mexico Oll Conservation
Division seeking administrative approval for a
saltwater disposal well. The proposed well, the
Tyson Lea No. 01D, will be |ocated 1,508" FNL,
2457 FWL, Section 9, Township 22 South, Range
a2 East, Lea County, New Mexico. Produced water
from area Bmductlcn will be commerclally disposed
into' the Devonlan (Silurian) and Fusselman
formations at a depth of 15,000' to 17,260" at a
~ maximum, surface pressure of 3,180 psl and a rate
limited only by such pressure. The proposed SWD
W?/II Is located approximately 26 mi NE of Loving,

Interested parties wishing to abject to the proposed
application must file with the New Mexico Oll
Conservation Division, 1220 8t. Francle Dr., Santa
Fe, NM 87605, HSOE) 476-3460 within 16 days of the
date of this notice. Additional information may be
obtained from the applicant's agent, PermitsWest at
(505) 466-8120.

#34955

67112254 00236940

AMITHY CRAWFORD
PROBITY SWD, LLC
PO BOX 7307
MIDLAND, TX 79708
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Seismic Risk Assessment
Probity SWD, LLC
Tucker Lea No. 01D
Section 10, Township 22 South, Range 32 East

Lea County, New Mexico

Cory Walk

%WL

B.S., ML.S.
Geologist

Permits West Inc.

November 26, 2019



Received by OCD: 12/6/2019 12:56:35 PM Page 15 of 21

GENERAL INFORMATION

Tucker Lea #01D is located in the NE 1/4, section 10, T22S, R32E, about 27 miles northeast of
Loving, NM in the Permian Basin. Probity SWD proposes the injection zone to be within the Devonian-
Silurian formation through an open hole from 15,900°-17,250° below ground surface. This report assesses
any potential concerns relating to induced seismicity along deep penetrating Precambrian faults or the
connection between the injection zone and known underground potable water sources.

SEISMIC RISK ASSESSMENT
Historical Seismicity

Searching the USGS earthquake catalog resulted in no (0) earthquakes above a magnitude
2.5 within 6 miles (9.7 km) of the proposed deep disposal site since 1970 (Fig. 1). The nearest
earthquake occurred in 1984 about 11.5 miles (~18.5 km) southeast of the proposed Tucker Lea SWD site
and had a magnitude of 2.9.

Basement Faults and Subsurface Conditions

A structure contour map (Fig. 1) of the Precambrian basement shows the Tucker Lea #01D is
approximately 8 miles from the nearest basement-penetrating fault inferred by Ewing et al (1990).
Information about nearby faults based on GIS data from Ruppel et al. (2009) is listed in Table 1.

Snee and Zoback (2018) state, “In the western part of Eddy County, New Mexico, Symay is
~north-south (consistent with the state of stress in the Rio Grande Rift; Zoback and Zoback, 1980) but
rotates to ~east-northeast-west-southwest in southern Lea County, New Mexico and the northernmost
parts of Culberson and Reeves counties, Texas.” Around the Tucker Lea SWD site, Snee and Zoback
indicate a Sy, direction of NO75°E and an A, of 0.60, indicating an extensional (normal) stress
regime.

Induced seismicity is a growing concern of deep SWD wells. Relatively new software developed
by the Stanford Center for Induced and Triggered Seismicity allows for the probabilistic screening of
deeply penetrating faults near the proposed injection zone (Walsh et al., 2016; Walsh et al., 2017). This
software uses parameters such as stress orientations, fault strike/dip, injection rates, fault friction
coefficients, etc. to estimate the potential for fault slip. Using the best available data as input parameters
(Table 2), the Fault Slip Potential (FSP) models suggest a zero (0.00) percent chance of slip on nearby
faults, inferred by Frenzel et al (1988) and Ewing et al. (1990), through the year 2040 (Fig. 2; Table 1).
This model also suggests a pore pressure increase of 10.1 psi on the nearest fault (Fault 13; Fig. 3;
Table 1) by the year 2042. Geomechanical modeling shows that the primary fault of concern (fault 14)
would need a pressure increase of 3220 psi in order to reach a 100% probability of slip on the fault. Even
a 50% probability requires an increase of 1100 psi which is far greater than the modeled increase of 10.1

psi (Fig. 3).
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GROUNDWATER SOURCES

Quaternary Alluvium acts as the principal aquifer used for potable ground water near the Tucker
Lea #01D location (Hendrickson and Jones, 1952). Nicholson and Clebsch (1961) state, “Potable ground
water is not available below the Permian and Triassic unconformity but, because this boundary is not
easily defined, the top of the Rustler anhydrite formation is regarded as the effective lower limit of
‘potable’ ground water.” Around the Tucker Lea #01D, the top of a thick anhydrite unit interpreted to
represent the Rustler Formation lies at a depth of ~1070 feet bgs.

STRATIGRAPHY

Thick permeability barriers exist above (Woodford shale; 165 ft thick) and below (Simpson
Group; 525 ft thick) the targeted Devonian-Silurian injection zone (Plate 2, Comer et al., 1991; Fig. 8,
Frenzel et al., 1988). Well data indicates approximately 14,830 ft of rock separating the top of the
Devonian from the previously stated lower limit of potable water at the top of the Rustler anhydrite
formation.

CONCLUDING STATEMENT

After examination of publically available geologic and engineering data, there is no evidence of
open faults or any other hydrologic connection between the disposal zone and any underground sources of
drinking water,
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Figure 1. Structural contour map of the Precambrian basement in feet below sea level. Red lines represent
the locations of Precambrian basement-penetrating faults (Ewing et al., 1990). The Tucker Lea #01D well
lies ~8 miles west of the closest deeply penetrating fault and ~11.5 miles northwest from the closest
historic earthquake.
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Table 1: Nearby Basement Fault Information

Distance from proposed

Pore Pressure change

ID Tucker Lea SWD (mi) Strike (°) Dip (°) FSP after 20 years (psi)
Fault 13 8.1 359 50-90 0.00 10.1
Fault 14 12.2 27 50-90 0.00 2.0

Table 2: Fault Slip Potential model input parameters

Faults Value Notes
Friction Coefficient 0.58 Ikari et al. (2011)
Dip Angle (deg) 70 Snee and Zoback (2018)
Stress
Vertical stress gradient (psi/ft) i.1 Hurd and Zoback (2012)
Max Horizontal Stress Direction (deg) 75 Snee and Zoback (2018)
Depth for calculations (ft) 17000 Proposed injection zone

Initial Reservoir Pressure Gradient
(psi/ft)

0.7  calculated from mud wt (ppg) used in drilling at these depths

A Phi Parameter 0.60 Snee and Zoback (2018)
Reference Friction Coefficient 0.58 Ikari et al. (2011)
Hydrology
Aquifer thickness (ft) 1300 Proposed injection zone
Porosity (%) 6
Permeability (mD) 150
Injection Rate (bbl/day) 30000 Maximum proposed injection rate
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Figure 2. Precambrian fault map of Carlsbad, NM area as mapped by Ewing et al. (1990). Faults are
colored based on probability of fault slip as modeled using Fault Slip Potential software (Walsh and

Zoback, 2016). Labeled values represent the calculated fault slip potential using the parameters indicated
in Table 2. Contours show the top of the Precambrian basement in feet below sea level.
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Figure 3. A) Plot showing the modeled change of pore pressure on faults 13 and 14 through time as a
response to the proposed SWD well. B) Plot showing the required pore pressure increase needed to
produce specific probabilities of fault slip on faults 13 and 14.
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