STATE OF NEW MEXICO
DEPARTMENT OF ENERGY, MINERALS AND NATURAL RESOURCES
OIL CONSERVATION COMMISSION

IN THE MATTER OF THE HEARING
CALLED BY THE OIL CONSERVATION
COMMISSION FOR THE PURPOSE OF
CONSIDERING:

APPLICATION OF SALT CREEK MIDSTREAM, LLC FOR AUTHORIZATION
TO INJECT ACID GAS INTO THE PROPOSED LEAVENWORTH AGI NO. 1,
SECTION 23, TOWNSHIP 26 SOUTH, RANGE 36 EAST, LEA COUNTY, NEW
MEXICO.

CASE NO. 16446

SALT CREEK MIDSTREAM, LLC’S PRE-HEARING STATEMENT

SALT CREEK MIDSTREAM, LLC (“Salt Creek”™), the applicant in the above-
referenced cases, submits this Pre-Hearing Statement pursuant to the rules of the Oil

Conservation Commission.

APPEARANCES

APPLICANT ATTORNEY

Salt Creek Midstream, LLC Michael H. Feldewert, Esq.
Adam G. Rankin, Esq.
Jordan L. Kessler, Fsq.
Holland & Hart, LLP
Post Office Box 2208
Santa Fe, New Mexico 87504-2208
(505) 988-4421
(505) 983-6043 Facsimile
mfeldewert@hollandhart.com
agrankin@hollandhart.com
jlkessler@hollandhart.com



INTERVENOR ATTORNEY

01l Conservation Division David K. Brooks, Esq.
Assistant General Counsel
Keith Herrmann, Esq.
Assistant General Counsel
Energy, Minerals and Natural
Resources Department
1220 S. St. Francis Drive
Santa Fe, NM 87505
(505) 476-3215
davidk.brooks@state.nm.us
keith.herrmann(@state.nm.us

APPLICANT’S STATEMENT OF THE CASE

Salt Creek Midstream, LLC seeks authorization to inject treated acid gas for
purposes of disposal through its proposed Leavenworth AGI No. 1 well, to be located in
Section 23, Township 26 South, Range 36 East, N.\M.P.M., Lea County, New Mexico.

The proposed Leavenworth AGI No. 1 well will be drilled at a surface location
approximately 973 feet from the South line and 1,836 feet from the East line (Unit O)
of said Section. The target injection zone will be from approximately 16,459 to 18,600
feet deep in the Devonian and Fusselman formations and will potentially include the top
of the Montoya formation.

The well will be drilled as a vertical well with an open hole completion. The
maximum allowable surface injection pressure is calculated to be 4,954 psig. The
proposed well will inject treated acid gas up to a maximum of 60 MMSCFD at a
maximum surface injection pressure of 2,830 psig. The average daily injection rate is
projected to be 25 MMSCFD and the average surface injection pressure is expected to

be 2,402 psig. Salt Creek will present four witnesses, identified below.



APPLICANT’S PROPOSED EVIDENCE

WITNESS ESTIMATED TIME EXHIBITS
Name and Expertise
David Martinkewiz, Approx. 15 Approx. 3
Project Manager Demonstrative Exhibits
Jerry Ferguson, Approx. 20 Approx. 4
Geologist
Peter Jordan, Approx. 15 Approx. 4
Plume Analysis
Steve Pattee, Approx. 20 Approx. 3
Engineer
PROCEDURAL MATTERS

Salt Creek modified the proposed well design to address concerns raised by the Division
after its initial review. The attached Form C-108, marked as Exhibit A, has been updated to

reflect those changes and to include water samples from wells within the area of review.

Respectfully submitted,

HOLLAND & HART LLP

By;

ael H. Feldewert, Esq.
Adam G. Rankin

Jordan L. Kessler

Holland & Hart, LLP

Post Office Box 2208

Santa Fe, New Mexico 87504-2208
(505) 988-4421

(505) 983-6043 Facsimile
mfeldewert@hollandhart.com
agrankin@hollandhart.com
jlkessler@hollandhart.com

ATTORNEYS FOR SALT CREEK MIDSTREAM, LLC



Revised March 23, 2017

RECENVED: REVIEWER: TYPE: APP NO:
NEW MEXICO OIL CONSERVATION DIVISION -.*5%’?’%
- Geological & Engineering Bureau - o l W
1220 South St. Francis Drive, Santa Fe, NM 87505 e ¥

ADMINISTRATIVE APPLICATION CHECKLIST

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

Applicant: Salt Creek Midstream, LLC OGRID Number: 373554
Well Name: Leavenworth AGI #1 APL:
Pool: Pool Code:

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
DNSL D NSP(PROJECT AREA) D NS P(PRORATION UNIT} DSD

B. Checkoneonlyfor[l]or[ll]
[ '] Commingling - Storage — Measurement
OpHc Ocrs Opee Opc Oots  [JoMm
[ 1] Injection - Disposal — Pressure Increase — Enhanced Oil Recovery
CIwWrx  [Jpmx  [OQswDb O [JEOR  [PPR
Other: Acid Gas Injection FOR OCD ONLY
2) NOTIFICATION REQUIRED TO: Check those which apply. .
A.K] Offset operators or lease holders EI Notice Complete
B. Royalty, overriding royalty owners, revenue owners D Application

C.X] Application requires published notice Content
D.[] Notification and/or concurrent approval by SLO Complete
E.[] Noftification and/or concurrent approval by BLM

F. K] Surface owner

G.[] Forall of the above, proof of nofification or publication is attached, and/or,
H.[] 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
noftifications are submitted to the Division.

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

08 -21-72018
Steve Pattee,P.G. Date

Print or Type Name (512) 600-1774

Phone Number

steve@longuist.com

Signature e-mail Addrr BEFORE THE OIL CONSERVATION
COMMISSION
Santa Fe, New Mexico

Exhibit No. A
Submitted by: SALT CREED MIDSTREAM
Hearing Date: January 17, 2019
Case No 16446



STATE OF NEW MEXICO 0il 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 X  Disposal Storage
Application qualifies for administrative approval? X _ Yes No
1. OPERATOR: Salt Creek Midstream, LLC
ADDRESS: 20329 State Highway 249, Houston, TX 77070
CONTACT PARTY: David Martinkewiz PHONE: (713)628-3952
III.  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.
IV.  Isthis an expansion of an existing project? _ Yes ___ X No
If yes, give the Division order number authorizing the project:
V. 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. SECTION 4 and 5, APPAand B
VI.  Attach a tabulation of data on all wells of public record within the area of review which penetrate the proposed injection zone. Suc_h
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. SECTION 4
VII.  Attach data on the proposed operation, including:
1. Proposed average and maximum daily rate and volume of fluids to be injected; SECTION 2
2. Whether the system is open or closed;
3. Proposed average and maximum injection pressure; SECTION 2 .
4. Sources and an appropriate analysis of injection fluid and compatibility with the receiving formation if other than reinjected
produced water; and, SECTION 2.3
5. If injection 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.).
*VIII. Attach appropriate geologic data on the injection zone including appropriate lithologic detail, geologic name, thickness, E}nd 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. SECTION 3
IX. Describe the proposed stimulation program, if any. SECTION 2.4 —N/A
*X.  Attach appropriate logging and test data on the well. (If well logs have been filed with the Division, they need not be resubmitted).
N/A —Well not drilled

*XI. 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. SECTION 3, APPENDIX A

XIl.  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. SECTION 6

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

XIV. Certification: I hereby certify that the information submitted with this application is true and correct to the best of my knowledge
and belief.
NAME: Stephen L. Pattee, P.G. TITLE: Consulting Engineer — Agent for Salt Creek Midstream, LLC
SIGNATURE: / }Q ( B DATE: 09/20/2018

~J 7 'N

E-MAIL ADDRESS: steve{@lonquist.com '

XV.  If the information required under Sections V1, 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



Side 2
I1I. WELL DATA

A.  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. SECTION 2.1

(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. SECTION 2.4

(3) A description of the tubing to be used including its size, lining material, and setting depth. SECTION 2.4
(4) The name, model, and setting depth of the packer used or a description of any other seal system or assembly used. SECTION 2.4

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.

B. 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. SECTION 1 AND 2
(2) The injection interval and whether it is perforated or open-hole. SECTION 1 AND 2
(3) State if the well was drilled for injection or, if not, the original purpose of the well. SECTION 1

(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. N/A

(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. SECTION 3
XIV. 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.
APPENDIX C

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: APPENDIX C

(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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SALT CREEK MIDSTREAM, LLC — LEAVENWORTH AGI #1

1.0 EXECUTIVE SUMMARY

On behalf of Salt Creek Midstream, LLC (Salt Creek), Lonquist & Co. {Lonquist) is submitting a complete C-
108 application for approval to drill, complete and operate a new acid injection well, Leavenworth AGI #1,
in Section 23, T26S, R36E approximately 6.5 miles Southwest of Jal in Lea County, New Mexico. The
Leavenworth AGI #1 well will be drilled at a surface location approximately 973 feet from the south line
(FSL) and 1,836 feet from the east line (FEL) of the section boundary.

Salt Creek plans to safely inject up to a maximum of 60 MMSCFD and an average of 25 MMSCFD of treated
acid gas (TAG) for at least 25 years. Geological studies conducted demonstrate the proposed injection
zone is able to receive the proposed acid gas injection volumes within the NMOCD’s recommended
injection pressures.

The proposed injection zone includes both the Devonian and Fusselman formations with potentially the
top ~50 feet of the Montoya also in the open hole section. This gross injection interval is proposed to be
from approximately 16,459’ — 18,569’ BGL. Leavenworth AGI #1 will be drilled as a vertical well to a total
depth of 18,600 feet and completed as an open hole interval. The proposed well will be constructed with
three casing strings cemented to surface and a production liner set

Lonquist has reviewed all the surface owners, operators, leaseholders and mineral owners within one-
mile of the proposed AGI #1 well. A total of 6 impacted parties were identified. There are no wells within
the one-mile area of review that penetrate the injection zone. A search of the New Mexico State
Engineer’s files shows 2 water wells that are located within one mile of the proposed Leavenworth AGI #1
well.

Based on this detailed evaluation, Lonquist and Salt Creek have determined that the proposed AGI well is
a safe and environmentally sound well for the disposal of acid gas into the injection zone. The carbonate
nature of the Devonian and Fusselman formations indicate that a favorable formation chemistry will exist,
allowing for the acid to be somewhat neutralized over time while, concurrently, secondary porosity is
created as the formation chemically reacts with the acid being injected.

At the anticipated reservoir conditions of 185° F and 7,930 psi, each MMSCFD of TAG will occupy a volume
of 1,976 cubic feet (352 bbls). At the anticipated maximum operational capacity of 60 MMSCFD, the
compressed TAG will occupy 129,994 cubic feet (23,153 barrels) per day. After 25 years of operation, the
TAG will occupy an area of approximately 7,936 acres in the proposed injection zone, with a dispersed
plume radius (1% concentration contour) of approximately 10,490 feet (1.99 miles) from the Leavenworth
AGI #1 well.

An H2S contingency plan is currently being prepared and will be submitted prior to the commencement
of any injection operations.



SALT CREEK MIDSTREAM, LLC — LEAVENWORTH AGI #1

2.0 PROPOSED WELL CONSTRUCTION AND OPERATION DETAILS
2.1 LOCATION DETAILS:

Well Information

Lease Name Leavenworth AGI
Well No. 1
Location S-23 T-26S R-36E
Footage Location 973’ FSL & 1,836’ FEL

2.2 CALCULATED MAXIMUM INJECTION PRESSURE

The Leavenworth AGI #1 will be designed to facilitate injection of a stream of treated acid gas (TAG). The
treated acid gas stream will be composed of approximately:

e 80%CO2
e 19.5% H2S
s Approximately 0.5% Water, Methane, Ethane +

At maximum proposed injection rate, the total volume of TAG will be approximately 351 barrels per day
for each million cubic feet at reservoir conditions. Pressure reduction valves will be installed to ensure
that the maximum surface injection pressured allowed is not exceeded.

Using the following NMOCD approved formula, the maximum allowable surface injection pressure is
calculated to be 4,954 psi. This value is significantly higher the maximum allowable surface pressure for
saltwater of 0.2 x top of injection zone (3,292 psi) because of the lower specific gravity of the treated acid
gas.

IPmax = PG(Dtop)
where: IPmax = maximum surface injection pressure (psig)
PG = pressure gradient of mixed injection stream fluid (psig/foot)
Diop = depth of top of injection interval (feet)
PG =0.2 + 0.433 (1.04 — SG¢g) where:

SGrg = specific gravity of treated acid gas, calculated as the average density in the tubing, using
surface condition assumptions of 120° F and 2,830 psig, and bottom hole conditions of 185° F
and 7,930 psi.

At the maximum proposed injection volume of 60 MMSCF/Day, we determine a SG.g of 0.807 and Dicp
of 16,459 feet, resulting in the following calculation:

PG=0.2+0.433(1.04-0.807) =0.301
IPmax = PG(Dtop) = 0.301 x 16,459 = 4,954 psig

2



SALT CREEK MIDSTREAM, LLC — LEAVENWORTH AGI #1

2.3 INJECTION VOLUMES

Using offset log data, we estimate that the gross injection interval will be approximately 16,459’ — 18,600’
which equates to approximately 2,140 feet of reservoir rock in the proposed injection zone with an
average porosity of 8% percent or more. The calculated net available porosity is estimated to be 80.5 feet.

Salt Creek anticipates injecting an average daily volume of 25 MMSCF/D at an injection pressure of 2,402
psi up to a maximum of 60 MMSCF/D at an injection pressure of 2,830 psi. The 25-year radius of injection
at the maximum rate of 60 MMSCF/D rate is shown in Table 1.

Table 1: Calculation of Injection Radius for Maximum rate of 60 MMSCF/D

| Units | Value
Injection Zone Properties
Temperature °F 185
Pressure psig 7,930
Net Thickness feet 80.5
Porosity % 8
Operating Parameters
Treated Acid Gas (TAG) Volume Injection Rate | MMscfD 60.51
TAG Mass Injection Rate pounds per hour 280,242
TAG Density at Formation Conditions pounds per cubic foot | 51.739
Volume and Radius Estimates

Duration of Injection years 25
TAG Volume Injected cubic feet 1,186,195,019
Radius in Formation Occupied by TAG Volume | feet 7,657
Radius of Dispersed Plume feet 10,022
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2.4 WELL DESIGN

The preliminary well design for the proposed Leavenworth AGI #1 well is shown in Figure 1. The well will

have four strings of telescoping casing cemented to the surface.

The well will be drilled vertically to a projected total depth of 18,600'. The injection zone (16,459’ —
18,600’) will be completed as an open hole interval into the Devonian and Fusselman formations.

An appropriate drilling rig will be selected and will include appropriate blowout preventer and choke
manifold. Visual inspections of cement returns to surface will be noted in the surface, intermediate and
production casing jobs. Casing and cement integrity will be validated by pressure tests and cement bond
logs after each cement job.

The four proposed casing strings and cement programs are shown in Figure 1, and Tables 2 and 3 below,
and summarized as follows:

1.

Surface casing will be set below the base of the Rustler Formation, into the Tansill, at
approximately 3,250 feet BGL, to protect the fresh water zones. The borehole will be drilled with
a 26-inch bit, opened to 30 inches and then 24", 216.3 Ib/ft, X-42 DDS casing will be run and
cemented to surface with approximately 7,310 sacks of HalCem™ Cement or equivalent.

The first intermediate casing string will be set 50’ into the Delaware, at approximately 5,150 feet
to protect any productive sands above the Delaware formation. The borehole will be drilled with
a 20” bit and 16", 97 Ib/ft, HCP-110 BTC casing will be run and cemented to surface with
approximately 4,375 sacks of HalCem™ cement or equivalent.

The second intermediate casing string will protect potentially production zones above the Strawn
formation. It will be drilled with a 14-3/4” bit to a depth of approximately 12,500 feet. A diverter
valve assembly will be installed at approximately 5,000 feet. The 11-7/8”, 71.8 tb/ft, HCP-110 BTC
(or equivalent) casing will be cemented to the surface in two stages, with an approximately total
3,655 sacks of NeoCem™ and HalCem™ cement or equivalent.

The production casing will be set just above the top of the Devonian Formation, at approximately
16,450 feet in an 10-5/8” borehole. A 9-5/8” 70.3 Ib/ft, T-95 UFJ (or equivalent) casing liner will
be run from 9,200’ to 16,450’ and cemented with 435 sacks of NeoCem™ (or equivalent) lead and
20 bbls of SBM CMT WellLock tail. Then the same grade casing will be run to tie-back from 9,200
to surface and cemented with 415 sacks of NeoCem ™ plus 200 sacks of HalCem™ (or equivalent).
Approximately 160’ of the base of the 9-5/8” production casing will be comprised of SCRA group
3 (or equivalent) casing to facilitate the setting of the tubing packer within the well.

The cement for the casing shoe of the production casing will be comprised of a premium cement
product which will include additives designed to resist degradation in an acidic environment.
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Table 2: Casing Design

Casing Information
Type Surface | Intermediate | Intermediate 2 Production
oD 247 16” 11-7/8" 9-5/8”
WT 0.875” 0.575” 0.582" 0.734”
ID 22.25” 14.850” 10.711” 8.157"
Drift ID N/A N/A N/A 8.001”
CoD N/A 17.000” 12.750” 9.625”
Weight zli?ﬂs 97 Ib/ft 71.8 Ib/ft 70.3 Ib/ft
Grade X42 | \cp-110B8TC | HCP-110 BTC 795 Uk 105
DDS equivalent)
Hole Size 30” 20" 14-3/4” 10-5/8"
Depth Set | 3,250 5,150’ 12,500’ 16,450’

Table 3: Cementing Plan

Cement Information

(;:s.ing Surface Intermediate Intermediate 2 Production Liner Production Tie Back
ring

Lead HALCEM HALCEM Stage 1: NeoCem NeoCem NeoCem
Cement Stage 2: NeoCem

Lead

Stage 1: 1,970 sks

Cement | 5,820 sks 3,715 sks Stage 2: 745 sks 435 sks 415 sks
Volume

Tail Stage 1: NeoCem

T

CEait HALCEM HALCEM Stage 2: HALCEM SBM CMT WellLock HalCem

Tail

Stage 1: 840 sks

Cement 1,490 sks 660 sks Stage 2: 100 sks 20 bbls 200 sks
Volume
Cement | 4 6o% 100% 100% 0%
Excess

TOC Surface Surface Surface 9,200’ Surface

Circulate to Circulate to . Circulate to

Method Surface Surface Circulate to Surface Logged Surface
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The proposed open hole logging suite for the Production section includes Dual Induction, Density-
Neutron, Gamma Ray, and Sonic logs. This logging suite will provide us with useful information on the
proposed injection interval. No stimulation is proposed for this well.

After the production string is cemented and set, a cement bond log and mechanical integrity test will be
run, then an injection step-test will be performed to determine injection pressures and volumes. After
testing, the tubing will be installed with a packer set at approximately 16,400 feet as shown in Figure 1
and Table 3. Corrosion-inhibited diesel will fill the annular space between the tubing and the casing.

Table 4: Tubing Design

oD 5.5"
WT 0.304”
ID 4.892"
Drift ID 4.767"
Weight 17 Ib/ft

Grade S5CRA Group 3 VamTop Premium
T&C (or equivalent)
Depth 0’-16,400’

Set

As the tubing will be comprised of a chrome-moly alloy or similar, no internal lining will be part of the
design. Other considerations taken with the design of the proposed well include the packer and all wetted
section of the wellhead be Inconel clad for acid resistance. The packer to be used will be a 9-5/8" 70.31b
X 6 X 4-3/4" Dual Bore Optima WL Incoloy 925 PBR, Adapter, Inner Mandrel, and Bottom Sub, w/ Ecner
Aflas Element, Carbide Slips & Threaded Bottom (or equivalent). The wellhead will be designed to handler
greater than maximum allowable surface injection pressure. The wellhead will be equipped with a
pressure shut-off valve and monitor to ensure that the MASIP is not exceeded. H,S gas detection devices
will also be installed on and near the wellhead. These sensors will be designed to automatically activate
the emergency shutdown valve on the wellhead in the event that H,S gas is detected. Should this occur,
visual and audible alarms will also sound at the facility and appropriate actions taken as outlined in the
facility Contingency Plan dictates.

3.0 GEOLOGICAL DATA

The proposed injection interval includes the Devonian and Fusselman formations with the very top (~50’)
of the Montoya included. Geologic analysis shows that the Devonian is the mare optimal formation for
acid gas injection but the Fusselman may have some potential. It is desired to drill into the very top of the
Montoya to ensure the entire Fussleman has been opened and to yield an open hole log across the entire
injection horizon. Figure 2 shows a structure map of the top of the Devonian formation. Figures 3 and 4
provide cross-sections showing the stratigraphy and relative thickness of the formations in the area of the
proposed wells.
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3.1 Devonian/Silurian Lithology:

The Devonian/Silurian section is a dolomitic ramp carbonate sequence that occurs below the Woodford
Shale and above the Fusselman Formation. The Woodford is the upper confining layer for the proposed
Leavenworth AGI well. The Devonian/Silurian interval is composed of two members: the Thirtyone
Formation in the upper part and the lower Wristen Group. The Thirtyone Formation contains two end-
member reservoir facies: skeletal packstones/grainstones and spiculitic chert, with most of the porosity
and permeability found in coarsely crystalline, cherty dolomite. The Wristen Group is composed of mixed
limestone and dolomite lithologies with mudstone, grainstone and boundstone textures. Porosity in the
Wristen member is the result of both primary and secondary development. Moldic, vugular, and karst
facies (including collapse breccias) have higher porosities and permeabilities. These characteristics allow
for the Devonian to be a potentially prolific horizon for disposal. The Devonian section is approximately
800 feet thick at the proposed location.

3.2 Fusselman Formation lithology:

The Silurian/Ordovician Fusselman Formation is stratigraphically below the Wristen Group and is above
and separated from the Montoya Formation by the Sylvan Shale. The Sylvan Shale is the lower confining
layer for the proposed Leavenworth AGI well. Fusselman facies include a laminated skeletal wackestone
in the upper part and a buildup complex in the lower part composed of ooid and bryozoan grainstones.
These grainstones can also be potentially prolific zones for disposal. The Fusselman is approximately 1200
feet thick at the proposed location.

The Montoya Group of Late Ordovician age unconformably overlies the Simpson Group. The Montoya is
composed of light gray to medium-dark gray, fine- to medium-crystalline, calcareous dolomite, some units
of which are interbedded with shale or dark-gray limestone and some units of which contain white to very
light-gray chert. The Montoya carbonate limestone dolomite sequence is dense, impermeable, and non-
porous.

3.3 Estimated Formation Tops:

Table 5 provides the estimated tops for the formations that are anticipated to be encountered while
drilling the Leavenworth AGI No. 1 well based from offset logs and geological analysis.

Table 5: Formation Tops

Formation Depth
Rustler 2,193’
Tansill 3,197
Yates 3,365’

Seven Rivers 3,656’
Capitan Reef 3,955’
Delaware 5,100
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Cherry Canyon 5,316’
Brushy Canyon 6,311’
Bone Spring 7,294’
Wolfcamp 10,505’
Strawn 12,473’
Atoka 12,846
Barnett 13,924’
Mississippian Lime 15,659’
Woodford 16,109’
Devonian 16,459’
Fusselman 17,298’
Montoya 18,569’

3.4 Groundwater Hydrology Near the Proposed Injection Well

Southern Lea County is at the southeastern corner of New Mexico. Most of the area is in the Pecos Valley
section of the Great Plains physiographic province; it also includes the southern margin of the Llano
Estacado. There are no perennial streams and no through going surface drainage. The surface sediments
in the area of the proposed well are described as the Kermit-Palomas Soils of fine dune sands and the
Kermit Soils and Dune Lands according to the US Department of Agriculture web site
https://websoilsurvey.nrcs.usda.gov/app/WebSaoilSurvey.aspx.

Rocks of Quaternary, Tertiary, and Triassic age are exposed and contain the principal aquifers. The most
important aquifer is the Ogallala formation. In large parts of southern Lea County the Ogallala has been
removed by erosion and in the low-lying areas Quaternary alluvium, derived principally from the Ogallala
formation, has been deposited and is the main aquifer. The two aquifers are continuous in the area. Below
the Cenozoic rocks are sandstones and shales of the Dockum group (Rustler) of Late Triassic age, from
which small quantities of water are obtained. The chemical quality of the ground water from the principal
aquifers is generally fair to good.

The top of the Tansill formation is estimated at a depth of 3,197’; therefore, the surface casing is set at
3,250'. There are no sources of drinking water underlying the injection interval.

A search of the New Mexico Water Rights Database shows there are 2 fresh water wells located within a
one-mile radius of the proposed Leavenworth AGI #1 well. These fresh water wells are provided in Table
6 and their locations shown in Figure 5. Both wells are owned/operated by Jay Anthony, Anthony Ranch
and were drilled prior to 1940. Fresh water samples are being obtained from the two wells. A map and
the Water Right Summaries from the New Mexico Office of the State Engineer are included in Appendix
A. The chemical analysis of these samples will be provided once the samples are obtained and analysis
performed. The shallow aquifers from which these wells are sourced will be protected by the surface,
intermediate and production casing strings in the proposed Leavenworth AGI #1 well.
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Table 6: Water wells within 1 mile of Leavenworth AG| #1

X
WR File Primary (Nad 83 Y Depth
Number Owner Primary Purpose Status UTMm) (Nad 83 UTM) (ft)
Livestock
CP 00859 B&D Water Watering Declaration 667175 3545594 UNK
Livestock
CP 00860 B&D Water Watering Declaration 666806 3543576 UNK

3.5 Zones that Contain Oil and Gas, Water and/or Mineral Bearing Formations

The proposed Leavenworth well is located 1.5 miles east of the Sioux Field, which produced primarily from
the Tansill, Yates and Seven Rivers reservoirs. Only 4 wells are listed as active in 2018. One well did
produce 172 MMCFG from the Devonian and was plugged in June 2000.

The Leavenworth well location is in an area well-separated from faulting as indicated by well and 3D
seismic data. Seismic mapping at the Devonian level shows the location to be in a graben, downthrown to
faults 2.51 miles downdip to the west, 2.9 miles updip to the northeast, and 2.3 miles on strike to the

north.

Potential Oil and Gas Bearing Zones within area of well:

Formation Depth
Delaware 5,100
Bone Spring 7,294’
Wolfcamp 10,505’
Strawn 12,473’
Atoka 12,846’

4.0 AREA OF REVIEW

Within two miles of the proposed Leavenworth AGI #1 well, there are 80 recorded oil and/or gas wells as
shown in Figure 6. Of these only six wells within the one-mile AOR were drilled and the information is
included in Table 7. No wells within the AOR penetrate the proposed injection zone.
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5.0 IDENTIFICATION AND REQUIRED NOTIFICATION OF AFFECTED
PARTIES WITHIN THE AREA OF REVIEW

Lonquist has reviewed the land status and operators within one mile of the proposed well location. There
are no active operators within the one-mile radius with wells penetrating the injection zone. There are 6
potentially impacted parties with details provided in Appendix B.

Appendix C contains copies of the registered mail receipts, letters and the newspaper affidavit of
publication.

6.0 AFFIRMATIVE STATEMENT OF EXAMINATION OF GEOLOGIC AND
ENGINEERING DATA

Based on the available engineering and geologic data we find no evidence of open faults or any other
hydrologic connection between the disposal zone and any underground sources of drinking water. 3D
mapping and subsurface well control do not indicate that the regional faulting in the Devonian age rock
extends vertically beyond the Pennsylvanian age rock. Therefore, there is no apparent hydrologic
connection between the disposal zone and any underground sources of drinking water.

7.0 REFERENCES

Geology and Ground-Water Conditions in Southern Lea County, New Mexico GROUND-WATER REPORT 6;
1961; ALEXANDER NICHOLSON, Jr. and ALFRED CLEBSCH, JR.; UNITED STATES GEOLOGICAL SURVEY-New
Mexico Institute of Mining and Technology, State Bureau of Mines and Mineral Resources Division and
the New Mexico State Engineer.

MIDDLE PERMIAN BASINAL SILICICLASTIC DEPOSITION IN THE DELAWARE BASIN: THE DELAWARE
MOUNTAIN GROUP (GUADALUPIAN); 2006; H. S. Nance; Bureau of Economic Geology Jackson School of
Geosciences; The University of Texas at Austin; Austin, Texas.

Stratigraphic Analysis of the Upper Devonian Woodford Formation, Permian Basin, West Texas and
Southeastern New Mexico, 1991, John B. Comer, Report of Investigations No. 201 Bureau of Economic
Geology.
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SALT CREEK MIDSTREAM, LLC — LEAVENWORTH AGI #1

FIGURE 7
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SALT CREEK MIDSTREAM, LLC — LEAVENWORTH AGI #1
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New Mexico Office of the State Engineer

Water Right Summary

" WR File Number: CP 00859 Subbasin: CP Cross Reference: -
- _ Primary Purpose: PLS NON 72-12-1 LIVESTOCK WATERING
get image list
Primary Status: DCL DECLARATION
Total Acres: 0 Subfile: -
Total Diversion: 3 Cause/Case: -

Owner: JAY ANTHONY
Owner: ANTHONY RANCH

Documents on File

Status From/
Trn# Doc File/Act 1 2 Transaction Desc. To Acres Diversion Consumptive
@V 9% 600652 DCL 1997-02-05 DCL PRC CP 00859 T 0 3

' image

Current Points of Diversion
(NAD83 UTM in meters)

QQQ
POD Number Source 6416 4 SecTws Rng X Y Other Location Desc
CP 00859 POD1 2 2 23 265 36E 667175 3545594" &

*An (*) after northing value indicates UTM location was derived from PLSS - see Help

Priority Summary

Priority Status Acres Diversion Pod Number Source
12/31/1940 DCL 0 3 CP 00859 POD1
Place of Use
Q QQaQ
256 64 16 4 SecTwsRng Acres Diversion CU Use Priority Status Other Location Desc
0 3 PLS 12/31/1940 DCL NO PLACE OF USE GIVEN
Source
Acres Diversion CU Use Priority Source Description
0 3 PLS 12/31/1940 GW

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, concerning the accuracy, completeness, reliability, usability, or suitability for any particular purpose of the data.

7/31/18 1:44 PM Page 1 of 1 WR SUMMARY - CP 00859




AN New Mexico Office of the State Engineer

.' Water Right Summary

WR File Number: CP 00860 Subbasin: CP Cross Reference: -
ol Tage et Primary Purpose: PLS  NON 72-12-1 LIVESTOCK WATERING
Primary Status: DCL DECLARATION
Total Acres: 0 Subfile: -
Total Diversion: 3 Cause/Case: -
Owner: JAY ANTHONY

Owner: ANTHONY RANCH

S

feten sty Wrvem (omemooee

B

Documents on File

Status From/
Trn# Doc File/Act 1 2 Transaction Desc. To Acres Diversion Consumptive
@y, ot 600657 DCL 1997-02-05 DCL PRC CP 00860 T 0 3

& images

Current Points of Diversion
(NAD83 UTM in meters)

QaaQ
POD Number Source 6416 4 SecTws Rng X Y Other Location Desc
CP 00860 POD1 3 2 26 26S 36E 666806 3543576" iy

*An (*) after northing value indicates UTM location was derived from PLSS - see Help

Priority Summary

Priority Status Acres Diversion Pod Number Source
12/31/1900 DCL 0 3 CP 00860 POD1
Place of Use
Q QQaQ
256 64 16 4 SecTwsRng Acres Diversion CU Use Priority Status Other Location Desc
0 3 PLS 12/31/1900 DCL NO PLACE OF USE GIVEN
Source
Acres Diversion CU Use Priority Source Description
0 3 PLS 12/31/1900 GW

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, concerning the accuracy, completeness, reliability, usability, or suitability for any particular purpose of the data.

7/31/18 1:46 PM Page 1 of 1 WR SUMMARY - CP 00860




CARDINAL
8 L aboratories

PHONE (575) 393-2326 ° 101 E. MARLAND ° HOBBS, NM 88240

September 21, 2018

RAMONA HOVEY

Lonquist Field Services, LLC
3345 Bee Cave Road, Suite 201
Austin, TX 78746

RE: LEAVONWORTH AGI NO 1

Enclosed are the results of analyses for samples received by the laboratory on 09/14/18 15:10.

Cardinal Laboratories is accredited through Texas NELAP under certificate number T104704398-18-11. Accreditation applies to
drinking water, non-potable water and solid and chemical materials. All accredited analytes are denoted by an asterisk (*). For a
complete list of accredited analytes and matrices visit the TCEQ website at

www.tceq.texas.qov/field/ga/lab accred certif.hitml.

Cardinal Laboratories is accreditated through the State of Colorado Department of Public Health and Environment for:

Method EPA 552.2 Total Haloacetic Acids (HAA-5)
Method EPA 524.2 Total Trihalomethanes (TTHM)
Method EPA 524.4 Regulated VOCs (V1, V2, V3)

Cardinal Laboratories is accredited through the State of New Mexico Environment Department for:

Method SM 9223-B Total Coliform and E. coli (Colilert MMO-MUG)
Method EPA 524.2 Regulated VOCs and Total Trihalomethanes (TTHM)
Method EPA 552.2 Total Haloacetic Acids (HAA-5)

Accreditation applies to public drinking water matrices for State of Colorado and New Mexico.

This report meets NELAP requirements and is made up of a cover page, analytical results, and a copy of the original
chain-of-custody. If you have any questions concerning this report, please feel free to contact me.

Sincerely,

=~ —
Cﬁ«g _/--’_;_,{:; - m -

Celey D. Keene
Lab Director/Quality Manager

Page 1 of 12




CARDINAL
=8 aboratories

PHONE (575) 393-2326 ° 101 E. MARLAND ° HOBBS, NM 88240

Analytical Results For:

Lonquist Field Services, LLC Project: LEAVONWORTH AGI NO 1 Reported:
3345 Bee Cave Road, Suite 201 Project Number: 32,03417495-103.22958316 21-Sep-18 17:00
Austin TX, 78746 Project Manager: RAMONA HOVEY

Fax To: (512) 732-9816
Sample ID Laboratory ID Matrix Date Sampled Date Received
CP- 00859 -POD 1 H802602-01 Water 14-Sep-18 13:12 14-Sep-18 15:10
CP- 00860 -POD 1 H802602-02 Water 14-Sep-18 13:31 14-Sep-18 15:10

Cardinal Laboratories

*=Accredited Analyte

PLEASE NOTE:  Uability and Damages. Cardinal's kability and client’s exclusive remedy for any daim arsing, whether based in contract or tort, shall be lmited to the amount paid by client for analyses,  All claims, including those for negligence ar

any other cause whatsoever shall be deemed waived unless made in writing and received by Cardinal within thity (30) days aRer completion of the applicable service,

In no event shali Cardinal be liable for incidental or consequential damage

including, without limitation, business interruptions, loss of use, or loss of profits incured by client, its subsidiaries, affilates or successors arsing out of or related to the performance of the services hereunder by Cardinal, regardless of whether su
claim is based upon any of the above stated reasans or otherwise, Results relate only to the samples identified above. This report shall not be reproduced except in full with written approval of Cardinal Laboratories.

&«4,3,/2:,-%;” i

Celey D. Keene, Lab Director/Quality Manager

| Page2of12 |




CARDINAL
=8 aboratories

PHONE (575) 393-2326 ° 101 E. MARLAND ° HOBBS, NM 88240

Analytical Results For:

Lonquist Field Services, LLC Project: LEAVONWORTH AGI NO 1 Reported:
3345 Bee Cave Road, Suite 201 Project Number: 32.03417495-103.22958316 21-Sep-18 17:00
Austin TX, 78746 Project Manager: RAMONA HOVEY

Fax To: (512) 732-9816

CP- 00859 -POD 1
H802602-01 (Water)

Reporting .
Analyte Result MDL Limit Units Dilution Batch Analyst Analyzed Method Notes

Cardinal Laboratories

Inorganic Compounds

Alkalinity, Bicarbonate 171 5.00 mg/L 1 8082501 AC 17-Sep-18 3101
Alkalinity, Carbonate <1.00 1.00 mg/L ! 8082501 AC 17-Sep-18 3101
Chloride* 490 4.00 mg/L I 8091303 AC 17-Sep-18 4500-CI-B
Conductivity* 2250 1.00 uS/cm | 8091701 AC 17-Sep-18 1201
pH* 7.92 0.100 pH Units | 8091701 AC 17-Sep-18 1501
Resistivity 4.44 Ohms/m 1 8091701 AC 17-Sep-18 1201
Specific Gravity @ 60° F 1.000 0.000 [blank] 1 8091710 AC 17-Sep-18 SM 2710F
Sulfate* 223 50.0 mg/L 5 8091802 AC 18-Sep-18 3754
TDS* 1370 5.00 mg/L | 8091202 AC 18-Sep-18 160.1
Alkalinity, Total* 140 4.00 mg/L 1 8082501 AC 17-Sep-18 3101
Sulfide, total <0 0100 0.0100 mg/L I 8092104 AC 17-Sep-18 376.2

Green Analytical Laboratories

Total Recoverable Metals by ICP (E200.7)

Barium* 0.085 0.050 mg/L | B809132 AES 21-Sep-18 EPA200.7
Calcium* 162 0.100 mg/L I B809132 AES 21-8ep-18 EPA200.7
Iron* 0.112 0050 mg/L | B809132 AES 21-Sep-18 EPA200.7
Magnesium* 90.1 0.100 mg/L | B809132 AES 21-Sep-18 EPA200.7
Potassium* 9.56 1.00 mg/L | B809132 AES 21-Sep-18 EPA200.7
Sodium* 101 1.00 mg/L 1 B809132 AES 21-Sep-18 EPA200.7
Cardinal Laboratories *=Accredited Analyte

PLEASE NOTE: Liabilty and Damages. Cardinal’s liabilty and clent’s exclusive remedy for any daim arising, whether based in contract o tort, shall be lmited to the amount paid by client for analyses, Al daims, induding those for negligence ai
any other cause whatsoever shall be deemed waived unless made i witng and received by Cardinal within thity (30) days aRer completion of the applicable service, In no event shall Cardinal be kable for incidental or consequential damage
including, without kmitation, business interruptions, loss of use, or loss of profits incurred by chent, its subsidiaries, affliates or successors arising out of or related to the performance of the services hereunder by Cardinal, regardiess of whether suw
claim is based upon any of the above stated reasons or otherwise. Results relate only to the samples identified above, This report shall not be reproduced except in full with written approval of Cardinal Laboratories.

a:’.-_.r_-f,z,.. e S e =

Celey D. Keene, Lab Director/Quality Manager

| Page3of12




CARDINAL
=8 aboratories

PHONE (575) 393-2326 ° 101 E. MARLAND ° HOBBS, NM 88240

Analytical Results For:

Austin TX, 78746

Lonquist Field Services, LLC
3345 Bee Cave Road, Suite 201

Project Number:
Project Manager:

LEAVONWORTH AGI NO 1
32.03417495-103.22958316
RAMONA HOVEY

(512) 732-9816

Project:

Fax To:

21-Sep-18 17:00

Reported:

CP- 00860 -POD 1
H802602-02 (Water)

Reporting
Analyte Result MDL Limit Units Dilution Batch Analyst Analyzed Method Notes
Cardinal Laboratories
Inorganic Compounds
Alkalinity, Bicarbonate 215 5.00 mg/L 1 8082501 AC 17-Sep-18 3101
Alkalinity, Carbonate <1.00 1.00 mg/L 1 8082501 AC 17-Sep-18 3101
Chloride* 72.0 4.00 mg/L 1 8091303 AC 17-Sep-18 4500-Cl-B
Conductivity* 773 1.00 uS/em 1 8091701 AC 17-Sep-18 120.1
pH* 7.72 0.100 pH Units | 8091701 AC 17-Sep-18 150.1
Resistivity 12.9 Ohms/m 1 8091701 AC 17-Sep-18 120.1
Specific Gravity @ 60° F 0.9993 0.000 [blank] 1 8091710 AC 17-Sep-18 SM 2710F
Sulfate* 108 250 mg/L 25 8091802 AC 18-Sep-18 3754
TDS* 446 5.00 mg/L 1 8091202 AC 18-Sep-18 160.1
Alkalinity, Total* 176 4,00 mg/L 1 8082501 AC 17-Sep-18 3101
Sulfide, total <0.0100 0.0100 mg/L 1 8092104 AC 17-Sep-18 3762
Green Analytical Laboratories
Total Recoverable Metals by ICP (E200.7)
Barium* 0.051 0.050 mg/L | B809132 AES 21-Sep-18 EPA200.7
Calcium* 60.1 0.100 mg/L 1 B809132 AES 21-Sep-18 EPA200.7
Iron* 0.959 0.050 mg/L 1 B809132 AES 21-Sep-18 EPA200.7
Magnesium* 224 0.100 mg/L 1 B809132 AES 21-Sep-18 EPA200.7
Potassium* 6.17 1.00 mg/L 1 B809132 AES 21-Sep-18 EPA200.7
Sodium* 54.0 1.00 mg/L 1 B809132 AES 21-Sep-18 EPA200.7

Cardinal Laboratories

PLEASE NOTE:

Lizbility and Damages,

Cardinal's hability and client's exclusive remedy for any claim arising, whether based in contract or tort, shall be limited to the amount paid by client for analyses.
In no event shall Cardinal be lable for incidental or consequenhal damage

any other cause whatsoever shall be deemed waived unless made in writing and received by Cardinal within thirty (30) days after completion of the applicable service.
including, without limitation, business interuptions, loss of use, or loss of profits incured by client, its subsdiaries, affiliates or successors arising out of or related to the performance of the services hereunder by Cardinal, regardiess of whether su
claim is based upon any of the above stated reasons or otherwise, Results relate only to the samples identified above, This report shall not be reproduced except in full with written approval of Cardinal Laboratories.

K.’::«-.g..--g,- =
<

e o8

P e e e~

Celey D. Keene, Lab Director/Quality Manager

*=Accredited Analyte

Al claims, ncludng those for negligence ar

| Page4of12




CARDINAL

Laboratories

PHONE (575) 393-2326 ° 101 E. MARLAND ° HOBBS, NM 88240

Analytical Results For:

Lonquist Field Services, LLC
3345 Bee Cave Road, Suite 201
Austin TX, 78746

Project:
Project Number:
Project Manager:
Fax To:

LEAVONWORTH AGI NO 1
32.03417495-103.22958316
RAMONA HOVEY

(512) 732-9816

Reported:
21-Sep-18 17:00

Inorganic Compounds - Quality Control

Cardinal Laboratories

Reporting Spike Source %REC RPD
Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes
Batch 8082501 - General Prep - Wet Chem
Blank (8082501-BLK1) Prepared: 25-Aug-18 Analyzed: 27-Aug-18
Alkalinity, Carbonate ND 1.00 mg/L
Alkalinity, Bicarbonate 5.00 5.00 mg/L
Alkalinity, Total 4.00 400 mg/L
LCS (8082501-BS1) Prepared. 25-Aug-18 Analyzed 27-Aug-18
Alkalinity, Carbonate ND 2.50 mg/L 80-120
Alkalinity, Bicarbonate 302 125 mg/L 80-120
Alkalinity, Total 250 10.0 mg/L 250 100 80-120
LCS Dup (8082501-BSD1) Prepared: 25-Aug-18 Analyzed: 27-Aug-18
Alkalinity, Carbonate ND 2.50 mg/L 80-120 20
Alkalinity, Bicarbonate 318 12.5 mg/L 80-120 484 20
Alkalinity, Total 260 100 mg/L 250 104 80-120 392 20
Batch 8091202 - Filtration
Blank (8091202-BLK1) Prepared: 12-Sep-18 Analyzed: 13-Sep-18
TDS ND 5.00 mg/L
LCS (8091202-BS1) Prepared: 12-Sep-18 Analyzed: 13-Sep-18
TDS 490 mg/L 527 93.0 80-120
Duplicate (8091202-DUP1) Source: H802574-08 Prepared: 12-Sep-18 Analyzed: 13-Sep-18
TDS 17000 5.00 mg/L 16400 347 20
Batch 8091303 - General Prep - Wet Chem
Blank (8091303-BLK1) Prepared & Analyzed: 14-Sep-18
Chloride ND 4.00 mg/L

Cardinal Laboratories

PLEASE NOTE: Liability and Damages,

any other cause whatsoever shall be deemed waived unless made in wiiling and received by Cardinal within thity (30) days aRer completion of the applicable service.

Cardinal’s liability and client's exclusive remedy for any daim arising, whether based in contract or tort, shall be limited to the amount paid by clent for analyses.
In no event shall Cardinal be hable for incidental or consequential damage

*=Accredited Analyte

Al claims, including those for negligence ar

including, without hmitation, business interruptions, loss of use, or loss of profits incured by client, its subsidaries, affiiates or successors arising out of or related to the performance of the services hereunder by Cardinal, regardless of whether sur
claim is based upon any of the above stated reasons or otherwise. Results relate only to the samples identified above, This repart shall not be reproduced except in full with written approval of Cardinal Laboratories.
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Celey D. Keene, Lab Director/Quality Manager
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CARDINAL
Laboratories

PHONE (575) 393-2326 ° 101 E. MARLAND ° HOBBS, NM 88240

Analytical Results For:

Project:
Project Number:
Project Manager:
Fax To:

Lonquist Field Services, LLC
3345 Bee Cave Road, Suite 201
Austin TX, 78746

LEAVONWORTH AGI NO 1
32.03417495-103.22958316
RAMONA HOVEY
(512) 732-9816

Reported:
21-Sep-18 17:00

Inorganic Compounds - Quality Control

Cardinal Laboratories

Reporting Spike Source %REC RPD
Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes
Batch 8091303 - General Prep - Wet Chem
LCS (8091303-BS1) Prepared & Analyzed: 14-Sep-18
Chloride 100 4.00 mg/L 100 J00 80-120
LCS Dup (8091303-BSD1) Prepared & Analyzed: 14-Sep-18
Chloride 104 4.00 mg/L 100 104 80-120 392 20
Batch 8091701 - General Prep - Wet Chem
LCS (8091701-BS1) Prepared & Analyzed: 17-Sep-18
pH 7.08 pH Units 7.00 101 90-110
Conductivity 49200 uS/cm 50000 984 80-120
Duplicate (8091701-DUPI) Source: H802601-01 Prepared & Analyzed: 17-Sep-18
Conductivity 4420 1.00 uS/cm 4430 0226 20
pH 7.03 0100  pH Units 6.98 0.714 20
Resistivity 226 Ohms/m 2.26 0226 20
Batch 8091710 - General Prep - Wet Chem
Duplicate (8091710-DUP1) Source: H802601-01 Prepared & Analyzed: 17-Sep-18
Specific Gravity @ 60° F 1001 0.000 [blank] 1.003 0.178 20
Batch 8091802 - General Prep - Wet Chem
Blank (8091802-BLK1) Prepared & Analyzed: 18-Sep-18
Sulfate ND 100 mg/L

Cardinal Laboratories

PLEASE NOTE:  Liability and Damages.

any other cause whatsoever shall be deemed waived unless made in writing and received by Cardinal within thity (30) days after completion of the applicable service.

Cardinal's Lability and cient’s exclusive remedy for any claim arising, whether based in contract or tort, shall be lmited to the amount paid by clent for analyses,

*=Accredited Analyte

Al claims, induding those for negligence ar
[n no event shall Cardinal be lable for Incidental or consequential damage

including, without limitation, business interruptions, loss of use, or loss of profits incurred by client, its subsidiaries, affliastes or successors arising out of or related to the performance of the services hereunder by Cardinal, regardless of whether su
claim is based upon any af the above stated reasons or otherwise. Results relate only to the samples identified above. This report shall nat be reproduced except in full with written approval of Cardinal Laboratories.

_¢.,e-f.._’-'..=,?. T R e
=1

Celey D. Keene, Lab Director/Quality Manager
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CARDINAL

Laboratories

PHONE (575) 393-2326 ° 101 E. MARLAND ° HOBBS, NM 88240

Analytical Results For:

Lonquist Field Services, LLC
3345 Bee Cave Road, Suite 201
Austin TX, 78746

Project:
Project Number:
Project Manager:

LEAVONWORTH AGI NO 1
32.03417495-103.22958316
RAMONA HOVEY

Reported:
21-Sep-18 17:00

Fax To: (512) 732-9816

Inorganic Compounds - Quality Control

Cardinal Laboratories

Reporting Spike Source %REC RPD
Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes
Batch 8091802 - General Prep - Wet Chem
LCS (8091802-BS1) Prepared & Analyzed: 18-Sep-18
Sulfate 230 10.0 mg/L 20.0 115 80-120
LCS Dup (8091802-BSD1) Prepared & Analyzed: 18-Sep-18
Sulfate 230 10.0 mg/L 20,0 115 80-120 0.304 20
Batch 8092104 - General Prep - Wet Chem
Blank (8092104-BLK1) Prepared & Analyzed: 17-Sep-18
Sulfide, total ND 0.0100 mpg/L
Duplicate (8092104-DUP1) Source: H802601-01 Prepared & Analyzed: 17-Sep-18
Sulfide, total 0.0493 0.0100 mg/L 0.0439 116 20

Cardinal Laboratories *=Accredited Analyte

Cardinal’s liability and clent’s exclusive remedy for any claim arising, whether based i contract or tort, shall be limited to the amount paid by client for amalyses, Al claims, induding those for negligence ar
In no event shall Cardinal be liable for incidental or consequential damage

PLEASE NOTE:  Labilty and Damages.
any other cause whatsoever shall be deemed waived unless made in wiiting and received by Cardinal within thirty (30) days afer completion of the applicable service.
including, without limitation, business nterruptions, loss of use, or loss of profits incurred by client, its subsidiaries, affiliates or successors arising out of or related to the performance of the services hereunder by Cardinal, regardless of whether su
claim is based upon any of the above stated reasons or otherwise. Results relate only te the samples identified above, This report shall not be reproduced except in full with written approval of Cardinal Laboratories.

g = ~ =
EE o S e u
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Celey D. Keene, Lab Director/Quality Manager
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CARDINAL
Laboratories

PHONE (575) 393-2326 ° 101 E. MARLAND ° HOBBS, NM 88240

Analytical Results For:

Lonquist Field Services, LLC Project:
3345 Bee Cave Road, Suite 201 Project Number:
Austin TX, 78746 Project Manager:

Fax To:

LEAVONWORTH AGI NO 1
32.03417495-103.22958316
RAMONA HOVEY

(512) 732-9816

21-Sep-18 17:00

Reported:

Total Recoverable Metals by ICP (E200.7) - Quality Control

Green Analytical Laboratories

Reporting Spike Source %REC RPD
Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes
Batch B809132 - Total Rec. 200.7/200.8/200.2
Blank (B809132-BLK1) Prepared: 19-Sep-18 Analyzed: 21-Sep-18
Iron ND 0.050 mg/L
Calcium ND 0.100 mg/L
Potassium ND 1.00 mg/L
Sodium ND 1.00 mg/L
Barium ND 0.050 mg/L
Magnesium ND 0.100 mg/L
LCS (B809132-BS1) Prepared: 19-5¢p-18 Analyzed: 21-Sep-18
Sodium 3.30 1,00 mg/L 3.24 102 85-115
Potassium 8.24 1.00 mg/L 8.00 103 85-115
Barium 1.93 0.050 my/L 2.00 96.5 85-115
Calcium 4.07 0.100 mg/L 4.00 102 85-115
Iron 396 0.050 mg/L 4.00 989 85-115
Magnesium 201 0.100 mg/L 20.0 101 85-115
LCS Dup (B809132-BSD1) Prepared: 19-Sep-18 Analyzed: 21-Sep-18
Barium 1.94 0050 mg/L 2.00 96.9 85-115 0.341 20
Potasstum 813 1.00 mg/L 8.00 102 85-115 129 20
Calcium 4,06 0.100 mg/L 4.00 102 85-115 0.157 20
Iron 3.94 0.050 mg/L 4.00 985 85-115 0,482 20
Magnesium 20.0 0.100 mg/L 20.0 100 85-115 0.503 20
Sodium 327 1.00 mg/L 324 101 85-115 109 20

Cardinal Laboratories

PLEASE NOTE:  Liablity and Damages.  Cardinal’s lability and client’s exclusive remedy for any daim arising, whether based in contract or tart, shall be limited to the amount paid by clent for analyses.

any other cause whatsoever shall be deemed waived unless made in writing and received by Cardinal within thirty (30) days aRer completon of the apphcable service,

*=Accredited Analyte

All claims, induding those for negligence ar

In no event shall Cardinal be lable for incidental or consequential damage

including, without limitation, business interruptions, loss of use, or loss of profits incurred by dlient, its subsidiaries, affiliates or successors arising out of or related to the performance of the services hereunder by Cardinal, regardless of whether su

claim is based upon any of the above stated reasons or otherwise. Results relate only to the samples identified above. This report shall nat be reproduced except in full with written approval of Cardinal Laboratories,

EE 'i?f..?’z"\_-:--—.-— -

-

Celey D. Keene, Lab Director/Quality Manager
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CARDINAL
M. I_ =3 b O rat ories PHONE (575) 393-2326 ° 101 E. MARLAND ° HOBBS, NM 88240

Notes and Definitions

ND Analyte NOT DETECTED at or above the reporting limit

RPD Relative Percent Difference

Lid Samples not received at proper temperature of 6°C or below.

ok Insufficient time to reach temperature.

- Chloride by SM4500CI-B does not require samples be received at or below 6°C

Samples reported on an as received basis (wet) unless otherwise noted on report

Cardinal Laboratories *=Accredited Analyte

PLEASE NOTE: Liability and Damages, Cardinal’s liability and client’s exclusive remedy for any claim arising, whether based in contract or tort, shall be limited to the amount paid by client for analyses, All claims, induding those for negligence ar
any other cause whatsoever shall be deemed waived unless made in writing and received by Cardinal within thity (30) days aRer completion of the applicable service, In no event shall Cardinal be liable for incidental or consequential damage
including, without limitation, business interruptions, loss of use, or loss of profits incurred by client, its subsidiaries, affiliates or successors arising out of or related to the performance of the services hereunder by Cardinal, regardiess of whether sur
claim is based upon any of the above stated reasons or otherwise, Results relate only to the samples identified above, This report shall nat be reproduced except In full with written approval of Cardinal Laboratories.
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Celey D. Keene, Lab Director/Quality Manager
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RDINAL
| aboratories

101 East Mariand, Hobbs, NM 88240
(575) 393-2326 FAX (575) 393-2476

CHAIN-OF

-CUSTODY AND ANALYSIS REQUEST

* |Company Name: ¢ Ozh ir ST BILL TO ANALYSIS REQUEST
__u~o_mon Manager: P.O. #:
Address: Company:
City: - State: Zip: Attn:
|Phone #: Fax #: Address:
—_u_.o_.mﬂ #: Project Owner: City:
__u_,omoon Name: ] E Avon tse& T H bﬂkhh Ne . o S State: Zip:
Project Location: 034N Y4Y9s /703 229K 831 & |Phone #:
Sampler Name: /7 //5/ A" A102 \.&m.»\t\n\(mh\.ﬂ Fax #: i
FOR LAB USE ONLY MATRIX PRESERV| m)g_v_l_.znw i
e _
| |z :
Lab I.D. Sample I.D. HEHE wl |2 8] _
A H HEMREEEHEE ﬂQ 0\&
Qlo|u|2 = vl ==
|4/ 582462 c|2|5/51318/12|5|2|8|5] oate| e
i /! |€P-00855 Pond | G-1v.18 172 — | -
2 |<P-0c08pp PooL 1918 13/ | | 7

| | |

——

PLEASE NOTE: Liabilty and Damages. Cardinal's labilty and clienl's exchisive temedy for any caim asizing whother based in conlrad or tort, shall be bmited ¢
) Al ctaims i ing those far

service. In no svent m:& Oaa_zu_ be fiable for incl or

ding without Imitat

Relinquished By: | Received By:

Q | omsﬂ. .

| Time:

and any other cause s‘:nngg shall be deemed waived unless made in wriling and recelved by Cardinal within 30 days afte

o the amount pad by the chent far the
r comnpletion of the applicable
intemruptions, loss of use, or loss of profits incured by client, its subsidiaries,

Phong xnw:: T Yes U No TAdd'| Phone &
Fax Result: O Yes [ No |Add'IFax#:
REMARKS: &

Delivered By: (Circle One)

mm:._u_m Condition CHECKED BY:
h Intact (Initials)
Sampler - UPS - Bus - Other: “ % h\ %W m\<mm DA.& .41@
- No [ 1 No -

wavwx\

+ Cardinal +

t varhal rhannae Plazes fav writtan rhanaac ta (K78 202.2296




SCALE INDEX WATER ANALYSIS REPORT

CARDINAL LABORATORIES

Company LONQUIST FIELD SERVICES, LLC Date Sampled : 09/14/18
Lease Name : LEAVONWORTH AGINO 1 Company Rep. : RAMONA HOVEY
Well Number : CP-00859 POD 1 (H802602-01)
Location 32.03417495-103.22958316
ANALYSIS
1. pH 7.92
2. Specific Gravity @ 60/60 F. 1.0000
3. CaCOa3 Saturation Index @ 80 F. -0.005
@ 140 F. +0.695 '‘Calcium Carbonate Scale Possible'
Dissolved Gasses
4. Hydrogen Sulfide 0.000 PPM
5. Carbon Dioxide ND PPM
6. Dissolved Oxygen ND PPM
Cations /| Eq. Wt = MEQ/L
7. Calcium (Cat++) 162.00 / 201 = 8.06
8. Magnesium (Mg++) 90.10 / 122 = 7.39
9. Sodium (Na+) 101/ 230 = 5.73
10. Barium (Ba++) 0.085 / 68.7 = 0.00
Anions
11. Hydroxyl (OH-) 0 / 170 = 0.00
12. Carbonate (CO3=) o / 300 = 0.00
13. Bicarbonate (HCO3-) 171/ 61.1 = 2.80
14. Sulfate (SO4=) 223 |/ 48.8 = 4.57
15. Chloride (Cl-) 490 / 355 = 13.80
Other
16. Total Iron (Fe) 0112 / 182 = 0.01
17. Total Dissolved Solids 1,370
18. Total Hardness As CaCO3 776.0
19. Calcium Sulfate Solubility @ 90 F. 1,403
20. Resistivity (Measured) 4.440 Ohm/Meters @ 77 Degrees (F)
Logarithmic Water Pattern PROBABLE MINERAL COMPOSITION
g . . COMPOUND Eq. Wt. X MEQ/L = mg/L
o £ 3 8 Ca(HCO3)2 81.04 X 280 = 227
10000 CaS04 68.07 X 457 = 311
100 CaCl2 55.50 X 0.69 = 38
100 ' Mg(HCO03)2 7317 X 0.00 = 0
T MgSO4 60.19 X 0.00 = 0
! MgClI2 4762 X 739 = 352
! NaHCO3 84.00 X 0.00 = 0
o —— NaS04 71.03 X 000 = 0
= NaCl 58.46 X 573 = 335
1,000

10,000

ND = Not Determined

| Page 110f12 |




CARDINAL LABORATORIES

SCALE INDEX WATER ANALYSIS REPORT

Company LONQUIST FIELD SERVICES, LLC Date Sampled : 09/14/18
Lease Name : LEAVONWORTH AGINO 1 Company Rep. : RAMONA HOVEY
Well Number : CP-00860 POD 1 (H802602-02)
Location 32.03417495-103.22958316
ANALYSIS
1. pH 7.72
2. Specific Gravity @ 60/60 F. 0.9993
3. CaCO3 Saturation Index @ 80 F. -0.336
@ 140 F. +0.364 ‘Calcium Carbonate Scale Possible'
Dissolved Gasses
4. Hydrogen Sulfide 0.000 PPM
5. Carbon Dioxide ND PPM
6. Dissolved Oxygen ND PPM
Cations / Eq. Wt = MEQ/L
7. Calcium (Ca++) 60.10 / 201 = 2.99
8. Magnesium (Mg++) 2240 / 122 = 1.84
9. Sodium (Na+) 54 230 = 2,93
10. Barium (Ba++) 0.051 / 68.7 = 0.00
Anions
11. Hydroxyl (OH-) o / 170 = 0.00
12. Carbonate (CO3=) o [/ 300 = 0.00
13. Bicarbonate (HCO3-) 215 [/ 61.1 = 3.52
14. Sulfate (SO4=) 108 / 488 = 2.21
15. Chloride (ClI-) 72 | 355 = 2.03
Other
16. Total Iron (Fe) 0.959 / 182 = 0.05
17. Total Dissolved Solids 446
18. Total Hardness As CaCO3 242.0
19. Calcium Sulfate Solubility @ 90 F. 1,490
20. Resistivity (Measured) 12.900 Ohm/Meters @ 77 Degrees (F)
Logarithmic Water Pattern PROBABLE MINERAL COMPOSITION
o . . COMPOUND Eq. Wt. X MEQ/L = mg/L
100002 £ 2 8 Ca(HC03)2 81.04 X 299 = 242
1'000 I CaS0O4 68.07 X 0.00 = 0
' CaCl2 5550 X 0.00 = 0
100 Mg(HCO03)2 7317 X 0.53 = 39
i —— MgSO4 60.19 X 0.00 = 0
! N MgCI2 4762 X 131 = 62
""" NaHCO3 84.00 X 0.00 = 0
e ' NaS0O4 71.03 X 221 = 157
10 1 NaCl 5846 X 072 = 42

1,000 —

10,000

Na
Ca
Mg

Fe

ND = Not Determined
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Dlstrici 1

1625 N. French Dr., Hobbs, NM 88240
Phone: (575) 393-6161 Fax: (575) 393-0720
District 1!

811 8. First 81, Artesia, NM 85210

Phone: (575) 748-1283 Fax: (575) 748-9720
District [11

1000 Rio Brazos Road, Aztec, NM 87410
Phone: (505) 334-6178 Fax: (505) 334-6170
District [V

1220 S. St. Francis Dr., Santa Fe, NM 87505
Plone: (505) 476-3460 Fax: (505) 476-3462

State of New Mexico

Qil Conservation Division
1220 South St. Francis Dr.
Santa I'e, NM 87505

Energy Minerals and Natural Resources

Form C-101
Revised July 18, 2013

CJAMENDED REPORT

APPLICATION FOR PERMIT TO DRILL, RE-ENTER, DEEPEN, PLUGBACK, OR ADD A ZONE

* Operator Name and Address

Salt Creck Midstream, LLC
20329 State Highway 249

TOGRID Number
373554

T APTNumiber
30-025-

Houston, TX 77070
* Propenty Code * Property Namne “Well No.
pery L Leavenworth AGI l i
" Surface Location
UL - Lot Section Township Range Lot Idn Feet from N/S Line Feet From E/W Line County
0 23 268 36E 973 South 1,836 East Len
s Proposed Bottom Hole Location
UL- Lot Section Township Range Lot Idn Feet from N/S Line Feet From E/W Line County
> Pool Information
Pool Name Pool Code
SWD; SILURIAN-DEVONIAN 97869
Additional Well Information
' Work Type 12 Well Type 13 Cable/Rotary .1 ease Type 15 Ground Level Elevation
N AGI R Private 2,915’
16 Muitiple 1. Proposed Depth '8 Formation " Contractor 0 Spud Date
N 18,600 Silurian-Devonian TBD ASAP
Depth to Ground water Distance from nearest fresh water well Distance to nearest surface water
400 3802° +1 mi
D We will be using a closed-loop system in lieu of lined pits
2 Proposed Casing and Cement Program
Type Hole Size Casing Size Casing Weight/ft Setting Depth Sacks of Cement Estimated TOC
Surface 30” 24” 216.3 Ib/ft 3,250 7,310 sks Surface
Intermediate 20” 16” 97.0 1b/ft 5,150 4,375 sks Surface
Intermediate | 14.75” 11.875” 71.8 lb/ft 12,500’ 3,655 sks Surface
Production | 10.625” 9.625” 70.3 Ib/ft 16,450’ 1,050 sks Surface
Tubing N/A 5.5” 17 b/ft 16,400° N/A N/A
Casing/Cement Program: Additional Comments
See attached schematic.
2 Proposed Blowout Prevention Program
Type Working Pressure Test Pressure Manufacturer
Double Hydraulic/ Blinds, Pipe 1 0’000 pSl 8,000 pSl TBD (Schaffer/Cameron)
2 T hereby certify that the information given above is true and complete to the best

of my knowledge and belief.

OIL CONSERVATION DIVISION

1 further certify that I have complied with 19.15.14.9 (A) NMAC [J and/or

19.15.14.9 (B) NMAC X, if applicab Approved By:
Signature: /

— N
Printed name: Stephen L. Pattee, P.G. 1\\ Title:

Title: Consulting Engineer- Agent for Salt Creek Midstream, LLC

Approved Date:

Expiration Date:

E-mail Address: steve@lonquist.com

Date: 9/13/2018 Phone: 512-600-1774

Conditions of Approval Attached
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Modeling Plume Migration in Support of the Permit Application for the Proposed Leavenworth AGI
Well, Lea County, New Mexico

The following comments were prepared in support of the testimony of Peter W. Jordan, Ph.D., Lonquist &

Co., LLC, regarding computer modeling to project migration of the plume from waste injection of acid gas
by Salt Creek Midstream, LLC, via the Leavenworth AGI Well in Lea County.

SWIFT Model and Implementation for this Study

The model program “Sandia Waste Isolation, Flow and Transport” (SWIFT) was used for predictive
modeling of plume migration in the injection interval, during the 25-year service life of the Leavenworth

AGI Well, and for 25 years subsequent to shut-in. The following subsections describe the SWIFT model
and input parameters.

BRIEF DESCRIPTION OF THE SWIFT FOR WINDOWS MODEL

The following description of the SWIFT model is extracted from the manual for the Windows
implementation of SWIFT, “Theory and Implementation for SWIFT for Windows, the Sandia Waste-
Isolation Flow and Transport Model for Fractured Media”, HSI GeoTrans, February 21, 2000.

SWIFT for Windows (Sandia Waste Isolation, Flow and Transport Code) is a fully
transient, three-dimensional, finite difference code that solves the coupled equations for
transport in geologic media. The processes considered are:

* fluid flow

* heat transport

* dominant-species miscible displacement (referred to as “brine”)

* trace-species miscible displacement (referred to as “radionuclides™)

The first three processes are coupled via fluid density and viscosity. Together they provide
the velocity field required in the third and fourth processes. This document describes the
extensions of the capabilities of SWIFT (Reeves and Cranwell, 1981) and SWIFT II
(Reeves, et al., 1984) to include fractured media.

APPLICATIONS OF SWIFT FOR WINDOWS

Because the SWIFT for Windows code is general, it has many possible applications. They
include, but are not limited to, the following:

* nuclear waste isolation in both fractured and porous geologic media
* injection of industrial wastes into saline aquifers

* heat storage in aquifers

* in-situ solution mining

* migration of contaminants from landfills

+ disposal of municipal wastes

salt-water intrusion in coastal region brine disposal from petroleum-storage facilities
brine disposal as a byproduct of methane production from geopressured aquifers
+ determination of aquifer transport parameters from well-test data

SWIFT Model Projection of Plume Migration LONQUIST & CO. LLC
Leavenworth AGI, Lea County, New Mexico
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Modeling Plume Migration in Support of the Permit Application for the Proposed Leavenworth AGI
Well, Lea County, New Mexico

The SWIFT model solves for mass and energy transport and accumulation among (for the
option using Cartesian coordinates) rectangular “grid cells”. Temperature, concentration
of dissolved constituents and pressure are predicted across the grid, based on the initial
state, analytical boundary conditions imposed at the surfaces, and mass / energy inputs
(injection).

Projections from the SWIFT model are accepted by the Federal US EPA, as part of the process to petition
for an exemption to operate a hazardous waste disposal well, and by the Railroad Commission of Texas, in
support of permitting for acid gas injection wells.

SWIFT IMPLEMENTATION FOR THE LEAVENWORTH MODELING STUDY
The process to complete predictive modeling of Leavenworth AGI Well consisted of the following steps:
»  Determine geometric size and configuration of the model space, including:

=  Number of layers and vertical height of injection interval(s)

A single layer 80.5 feet thick was used. This corresponds to the summed net thickness of porous
intervals within the completion interval.

=  Horizontal dimensions of the grid.

The model grid was a square, centered on the proposed location of the Leavenworth AGI Well.
This square extended 20,489 feet (3.88 miles) in each direction.

The model grid is comprised of rectangular “cells” or spatial increments for which flows of fluid
and energy are calculated at cach face. Dimensions of cells were increased progressively
outward from the central cell where the AGI well was located, in order to represent the required
horizontal dimensions. The central cell was 25 feet by 25 feet, and the most peripheral cells at
the corners were 904 feet by 904 feet.

= (Geo-Reference of the Model Space. Relative to Factors Driving Plume Drift

w  Density Drifi and Geological Structure:

The supercritical acid gas to be injected is less dense than the connate brine of the injection
zone. This density difference causes the plume to migrate up-dip. Up-dip on the geological
structure is in a roughly east-southeast direction, with an azimuth of 17° south of east, and
an average slope of 9.37°. The positive Y-direction of the grid was oriented in this direction,
and the depth of the center of each cell was adjusted, relative to the completion zone of the
AGI well, according to this 9.37° slope.

Nominal directions along the grid axis are termed east-southeast, south-southwest, west-
northwest, and north-northeast in this report.

w  Displacement of the Plunie from Injection via Wells Located within a 12-Mile Radius

SWIFT Model Projection of Plume Migration LONQUIST & CO. LLC
Leavenworth AGI, Lea County, New Mexico P
Page 2 of 4 PETROLEUM ENERGY .
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Modeling Plume Migration in Support of the Permit Application for the Proposed Leavenworth AGI
Well, Lea County, New Mexico

Active brine disposal wells completed in the Devonian or Fusselman formations were
identified, within a 12-mile radius. The net direction of displacement from these wells is
66° south of east, at a rate, estimated as the vector sum of displacements of these off-site
injection wells, is 23.1 feet per year.

The influence of these brine disposal wells was represented with a series of ten injection
wells, placed in an arc that was centered in a location to displace the plume in the above
direction.

*  Define boundary conditions imposed at the lateral surfaces of the grid.

* For Leavenworth AGI Well, the analytical “Carter-Tracy” representation of an infinite-acting
aquifer is utilized at each vertical surface, at the edge of the grid.

= Top and bottom surfaces are no-flow boundaries.

MODEL PARAMETERS

Model parameters are listed below:

Parameter (units) Value
Net thickness ('): 80.5'
Porosity (prop.): 0.08
Permeability (md): 10 md
BHT (°F): 185°F at 16,459'
Brine Spec. Gravity 1.148
Viscosity (cP): 0.548

Original BHP (psi; top of Inj.
Interval at 11,996

Matrix Compressibility (psi™')* 3.00E-06
Brine Compressibility (psi™')* 3.40E-06
Table 1. Model Parameters

* R.C. Earlougher Jr., 1977 “Advances in Well Test Analysis”, Society of Petroleum Engineers

7930 psi

Composition and Physical Properties of Supercritical Acid Gas

The Salt Creek facility has been designed to produce a relatively uniform stream of acid gas comprised of
the following molar composition:

SWIFT Model Projection of Plume Migration LDNQUIST & CO. LLC

Leavenworth AGI, Lea County, New Mexico -
PETROLEUM ENERGY

Page 30of 4 ENGINEERS  FEUADVISORS

Rev. October 4, 2018



Modeling Plume Migration in Support of the Permit Application for the Proposed Leavenworth AGI
Well, Lea County, New Mexico

Compound
(mole %) Mole Fraction
CO; 79.77
H,S 19.50
HO 0.05
CH,4 0.34
C2+ 0.34
Table 2. Injectate Composition

The following physical properties were estimated for acid gas, under conditions listed in Table 1.

Std Vapor Volumetric Flow MMSCFD 60.51
Fluid Volumetric l?l.ow at Formation 0 / day 129,994
Conditions
Fluid Density b/ ft? 51.739
Dynamic Viscosity cP 0.08756
Table 3. Injectate Physical Properties

Model Results: Plume Dimensions

Projected extends of the plume at the end of the service life of the well, 25 years, and after 25 years of
subsequent drift (total of 50 years) are depicted in the accompanying Exhibit “Plume Projected by Swift at
End of the 25-Year Service Life and after 50 Years Total”.

Plume dimensions are listed in Table 4, below:

Distance from AGI
Well to 1%
Concentration
Direction Contour
25 Years
North-Northwest 9,171
East-Northeast 10,778
South-Southeast 11,522
West-Southwest 11,054
50 Years
North-Northwest 8,789
East-Northeast 11,882
South-Southeast 13,018
West-Southwest 12,266
Table 4. Plume Dimensions

SWIFT Model Projection of Plume Migration LONQUIST & CO. LLC
Leavenworth AGI, Lea County, New Mexico
page 4 of 4 PETROLEU!M ENERBY
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