APPLICATION FOR AUTHORIZATION TO INJECT
LUCID C-108 Application for Lucid Energy Delaware, LLC
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Red Hills Gas Processing Plant
Red Hills AGI #2

Presented in Hearing Before the
New Mexico Oil Conservation Commission
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LUCID ENERGY DELAWARE, LLC WITNESSES

» MATTHEW EALES - Lucid Energy Delaware, LLC

» ALBERTO A. GUTIERREZ, R.G. - Geolex, Inc.®
> M.S. Geology (UNM 1980)
Registered geologist in 21 states; 40 years experience
- Petroleum geology and hydrogeology expert
Expert in permitting, design, construction, and operation of AGI wells

DAVID A. WHITE, M.S. - Geolex, Inc.®
M.S. Geology (UNM 201 8)

- Extensive project management experience and geologic support for AGI projects
Permitted, designed, and installed AGI wells in Permian Basin

- Expert in petroleum geology, seismic interpretation, and fault-slip probability modeling
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WILLIAM AMPOMAH, Ph.D. - New Mexico Tech
PhD. Petroleum Engineering (NMT 2016)
- Direct research as head of REACT Group, PRRC - New Mexico Tech
Expert in reservoir characterization, numerical modeling, geomechanics, and optimization
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PRESENTATION TOPICS FOR EACH WITNESS

Matthew Eales - Describe overall history and benefits of Lucid’s Red Hills Gas
Processing Plant and role of AGI project in gas plant operations

v

» Alberto A. Gutiérrez, R.G. - Describe relevant site geology and hydrogeology,
system design, operation, analyses of effect on injection zone, and all components
of C-108 application

» David A. White, M.S. - Describe induced-seismicity risk assessment, assessment of
local subsurface pressure conditions to assess reservoir containment potential, and
volumetric determinations of resultant acid gas plume

» William Ampomah, Ph.D. - Describe Petrel/Eclipse injection simulations completed
to assess the impact of acid gas injection on the target Siluro-Devonian reservoir




KEY ELEMENTS OF LUCID’S C-108

The AGI project has substantial environmental benefits of greenhouse
gas reduction due to sequestration of CO,, which otherwise would be
released to atmosphere

AGI project reduces waste and air emissions by eliminating flaring of
acid gas or operation of a sulfur recovery unit as sulfur-control
measures

Nearby oil and gas wells, nearby water wells and surface water are
protected by well design and geologic factors

Overlying freshwater resources, nearby SWD, and producing wells will all
be protected by the accurate delineation of the reservoir obtained in our
evaluation of available data and the specific well design proposed
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KEY ELEMENTS OF LUCID’S C-108 (CONT.)

» Lucid’s C-108 application details the full information needed to
approve the installation of AGI #2 well

» Revised H,S Contingency Plan for the Red Hills plant will be
pre argccl,I ;uzbmitted, and approved by OCD prior to initial injection
In the

» Adjacent operators, NMOCD and the BLM prefer the deeper
Devonian reservoir over expanding the use of the Delaware
reservoir

» Operators and surface owners have received proper notice and
there are no objections to the AGI project
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LOCATION AND BACKGROUND

» The proposed AGI well is designed to support the operations of
Lucid’s Red Hills Gas Plant

» The plant is located in Section 13, Township 24 South, Rage 33
East in Lea County, New Mexico (see location map on next slide)

» When fully operational, the Red Hills complex will have the ability
to process nearly 1.4 billion cubic feet (bcf) of natural gas per day

» The production will provide additional new revenue to the State of
New Mexico
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PLANT SITE DETAILS

» The overall site encompasses approximately 370 acres (see
annotated map on next slide)

» All lands involved are owned by Lucid

» Field gas will be “sweetened” by amine units, and the TAG wiill
then be compressed and piped to the AGI wells

» The proposed well and all surface equipment will be contained
within the plant area
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Lucid’s Red Hills Plant layout, AGI #1, and proposed AGI #2
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LEGAL DESCRIPTIONS OF PROPOSED WELL

» The Lucid Red Hills AGI #2 well will be drilled at 1,800’ from
the south line (FSL) and 150’ from the east line (FEL) of
Section 13, Township 24 South, Range 33 East

» The AGI #2 well will be drilled as a vertical well from this
surface location, and completed in the Siluro-Devonian
formations

» The new well location is approximately 200 feet north of the
existing AGI #1 well
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SCHEMATIC WELL AND PLANT DESIGN

» The treated acid gas (TAG) will be transmitted from the sweeteners
to the compressors via low-pressure pipelines (see diagram on
next slide)

» The TAG will be compressed to approximately 1,800 psig and 90
degrees Fahrenheit prior to injection

» An automatic subsurface safety valve (SSSV) will be placed in the
injection tubing at approximately 250 feet below the surface

» The annulus will be filled with corrosion-inhibited diesel fluid
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Automatic Safety Valves

AGI#2 (Proposed Well) AGI #1 Automatic Safaty Valve

—0 I S —

AGI Compressor Facility
13% H,S, 87% €O,
High Pressure Lines Frem 1800-2000 psig 90-100

Compressors

—y S ] e
Low Pressure Line From Sweeteners

&‘— _J 158 Automatic Subsurface Safety Valve

Inert Fluid (Diesel) with
Corrosion and Biological Inhibitors

3 4, 180 Prem. Tubing 0'to 5,870
<} 3'/;"CRA Tubing 5,870t0 6,167'

| 3%/," 180 Prem. Tubing 0'to ~15,700'
T 34," CRA Tubing 15,700 to 16,000

T
Z—' Packer Depth PT Measurement Mandrel
L~

Packer @ 6,170

1
(LT\ Perforations 6,230° - 6,583'

Corroslon -Protected Casing
across AGI #1 Injection Zone

Packer Depth PT Measurement Ma ndrel

&—————€—— Packer @ 15,950'

— " =——— Open Hdle 15,000' tc 17,600' TVD

Bottom Hole TVD 17,600

Schematic of Surface Facilities and Wells, Lucid Red Hills Gas Plant
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Automatic Safety Valves

AGI| #2 (Proposed Well) AGl #1 Automatic Safety Valve
. AGI Compressor Facility : . = —
= ™ - 13% H,S, 87% CO,
High Pressure Lines From 1800-2000 psig, 90-100 °F Low Pressure Line From Sweeteners
Compressors

k — ). Automatic Subsurface Safety Valve

A Inert Fluid {Diesel) with
Corrosion and Biological Inhibitors

3 1/," L80 Prem. Tubing 0'to 5,870'
3 %/," CRA Tubing 5,870 to 6,167

31/," L80 Prem. Tubing 0'to ~15,700'
3 1/." CRA Tubing 15,700 to 16,000'

Packer Depth PT Measurement Mandrel |

Packer @ 6,170
| |
I 9}\
: I | Perforations 6,230' - 6,583 |

Packer Depth PT Measurement Mandrel

il < < Packer @ ~15,950'

- Open Hole 16,000' to 17,600' TVD

Bottom Hole TVD 17,600'

Schematic of surface facilities and wells - Lucid Red Hills Gas Plant

u

LUCID

energy group



DESIGN OF RED HILLS AGI #2

» As seen in the following slides, two design options for AGI #2 are being considered. The first, a four-string
desfign utilizing 3 strings of casing and one liner and a four-string design with all casing strings being run to
surface.

» Since the well will penetrate the injection zone of the existing Red Hills AGI #1, considerations must be made
for each design option to assure the integrity of the AGI #2 well is maintained.

» For the liner hanger design option, a 500-foot segment (6,200’ to 6,700’) of the second intermediate casin
will be constructed of corrosion-resistant alloy (CRA) casing, or equivalent corrosion-protected casing (CPC) to
prevent damage to the well by the TAG injected by the AGI #1

» For the four-string design with all strings being run to surface, corrosion-resistant cement (e.g. Halliburton
WellLock Resin, or equivalent) will be utilized over the same 500-foot interval from 6,200’ to 6,700’

» In all designs, CRA materials will be utilized in the lower 300 feet of the 7” liner (15,700 to 16,000’), and in the
last 300 feet (15,700’ to 16,000’) of the 3-1/2” production tubing

> Acijd—ﬁeslistant cement will also be used adjacent to the CRA/CPC segments of the second intermediate casing
and the liner

» Temperature and pressure sensors will be installed in the tubing immediately above the packer to provide
continuous monitoring on injection parameters at the top of the reservoir
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LUCID ENERGY AGI 2
PROPOSED LONG STRING WELLBORE

Location: 150’ FEL _1800' ESL CONDUCTOR CASING:
STR SI13-TI4S-B33E 2471710 L80 BTC Conductor Camng al 100" (cement to surfsce)
County, St LEA, NEW MEXTCO

SURFACF. CASING:
207 106.8 #1355, BIC 1 1350 (cement 1o swfacd)

OH =125
24" 8 100 INTERMEDIATE CASING $1:
13 3/5", 72 #ft, NT80 BTC ot 6,100 (cement to s fice)

SSSV M 250"

INTERMEDIATE CASING 22:

9 NB" 235 't TICL 80, BTC from Surface to 2 M)’ (cement to surface)

OF - 24"
20" at 1,350

PRODUCTION LINER:
1 @t HPP110, BIC from 12
2 &8 Vallowse CRA. VAM 15700 10 16,000

OH=1712"
13 374" 21 6.100"

TUBING:

Subsurface Safety Valve at 250 ft
CRA/CPC Sectiun 8,200't0 6,700% 3 1/2°,9 &4 LEO-IC, BTS Fremien thresd at 15,650

3172928 luncond 33, VAM 15,650 - 15.95¢"

Downhele PT zense ouh inmediately above packer

Ansulus Filled with Coronce. mhbated Diesel Vtuid

OH = 12 14"
@53 212,300
PACEER:
OH - § Sis" Permmneet CRA Froduction Packer Set at 15,950°
T Liner 12,100" {0 16,900

CRA Section 15,700%16,000"

Packer st |

Primary Target
5778 Open Mole Woisten and Fussdman

Open Hole 16,000-17,600

|

5778 at 17 600"

VOT 10 SCALE)

Schematic of Proposed AGI #2 Wellbore
(option 1)
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LUCID ENERGY AGI 2
PROPOSED LONG STRINC WELLBORE
Locution: 150'FEL_1800'FSL CONDUCTOR CASING:

STR S513-T24S-R33E 247 118#1t Welded Conductor Caging at 100" {cement Lo surface]
C'munty, St LEA NFW MEXIC'C

SURFACE CASING:
207, 106.5 #ft, )-55, BT ot 1350° {cemcat to surfacel

OH = 36"
30" at 100' INTERMEDIATE CASING #1:
13 3", 72 1L NTRI BTV a1 6,100° (cemnend o s

555V ot 2507

INTERMEDIATE CASING #2:

9 5187, 47 =11, HCL 80, BTC from Surface to 12 300" {cement to surface)

on
20" &t 1359"

PRODICTION CASIN
32 HPP-110, BIC from 0710 15,700 (cement to surfacc)
7. 32 9 CRA VAM 15.700' 16.000° (cement 10 sui

A 13 37 216,100
TUBING:
Subsurface Safety Valve al 250 i

Carrpsion-resisbiml 31727 9.2 &l TRO- VAM la 15,700
Cement 31727 ¢.3% Inconcl (53, VAR 15700 - 16,000

Armulus Filled with Canrason-Tnhibited Diesel Fluid

OH= 12 14"
958" Al 12300"
PACKER:
OH~ B 5/8" Penmsnent CRA Production Packer Set st 15.950"

Clurasivaeresistant CRA Section 13,700"16,000"
Cement
Packer ot 13,950
Primury Target
57" Opea Hole Wiztea and Fugeclman

Open Hole 16,06617,608°

R at 17.600"

T 17,600
(NOT ¥O SCALE)

Schematic of Proposed AGI #2 Wellbore
(option 2)
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INJECTION FLUID VOLUME, COMPOSITION, AND
MAOP CALCULATIONS FOR RED HILLS AGI #2

>

The table on the following slide summarizes the reservoir temperatures,
volumes, and Maximum Allowable Operating Pressure (MAOP)

Maximum combined injection rate for system is approximately 13
MMSCFD

Injected fluid composition is 12% H,S, 87% CO,, and traces of light
hydrocarbons (C,-Cy)

Injected fluid compatibility is determined through nearby injection
experience and formation fluid analysis

The Maximum Allowable Operating Pressure (MAOP) requested was
calculated per NMOCD guidelines to be 4,838 psig at the surface

energy group



ACID GAS VOLUME CALCULATIONS

At the anticipated reservoir conditions of 225 °F and 7,500 psig, each MMSCF of TAG will
occupy a volume of 2,282 cubic feet (406 barrels)

At the anticipated maximum operational capacity of 13 MMSCFD, the compressed TAG
will occupy 5,285 barrels per day

Independent investigations were completed by Geolex and New Mexico Tech to estimate
the resultant acid gas plume after 30 years of operations at the maximum anticipated
injection rate of 13 MMSCF per day

From these evaluations, the resultant AGI plume is investigated utilizing volumetric-
determination methods, as well as, Petrel/Eclipse modeling and simulation platforms to
thoroughly evaluate the extent and characteristics of the injection plume after 30 years

These evaluations will be further discussed in the testimony of David White (Geolex) and
Dr. William Ampomah (New Mexico Tech)




PROPOSED INJECTION STREAM CHARACTERISTICS

TAG H.S CO; H;S CO; TAG
Gas vol conc. conc. inject rate inject rate inject rate
MMSCFD mol % mol % Ib/day Ib/day Ib/day
13 12 87 148079 1386338 1534418
CONDITIONS AT WELL HEAD
Well Head Conditions TAG
Temp Pressure Gas vol Comp Inject Rate Density’ SG* density volume volume
F psi MMSCFD CO;:H,S |b/day ka‘;/ﬂ"i3 Ib/gal ft? bbl
90 1800 13 87:12 1534418 779.00 0.78 6.50 31537 5617
CONDITIONS AT BOTTOM OF WELL
Injection Zone Conditions TAG
Temp Pressure?® Depthwp | Depthsorom | Thickness® Density’ SG? density volume volume
F psi ft ft ft kg/m® Ib/gal ft? bbl
225 7500 16000 17600 1600 828.00 0.83 6.91 29671 5285

CONDITIONS IN RESERVOIR AT EQUILIBRIUM

Injection Reservoir Conditions TAG
Temp5 Pressure® Ave. Porosity] Swr Porosity Density’ SG? density volume volume
F psi % ft kg/m’* Ib/gal ft* bbl

225 7500 35 0.17 46.48 828.00 0.83 6.91 29671 5285

CONSTANTS CALCULATION OF MAXIMUM INJECTION PRESSURE LIMITATION
SCF/mol SGrac 0.8035
Molar volume at STD 0.7915 PG =0.2 +0.433 (1.04-SG 142) 0.3024 psifft
g/mol Ib/mol IPrax = PG *Depth 4838 psi

Molar weight of H,S 34.0809 0.0751
Molar weight of CO; 44,0096 0.0970 Where: SG 45 is specific gravity of TAG; PG is calculated pressure
Molar weight of H;0 18.015 0.0397 gradient; and 1P, is calculated maximum injection pressure.

" Density calculated using AQUAlibrium software

* Specific gravity calculated assuming a constant CALCULATION OF 30 YEAR AREA OF INJECTION

density for water Cubic Feet/day (5.6146 ft */bbl) 29671 ft°/day

% PP is extrapolated using successful Drill Stem Tests at nearby wells Cubic Feet/30 years 325114745 ft°/30 years

4 Thickness is the average total thickness of porous units in the reservoir zone Area = V//Net Porosity (ft) 6994723 ft’/30 years

* Reservoir temp. is extrapolated from bottomhole temp. Area = V/Net Porosity (ft) (43560 ft %/. 160.6 acres/30 years

measured at nearby wells
& Porosity is estimated using geophysical logs from nearby wells

Summary of Reservoir Volume and Area Calculations

u
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ADJACENT OPERATORS AND SURFACE OWNER
NOTIFICATION AND NOTICES

» Lucid’s complete C-108 aglaplicqtion was sent to adjacent operators and surface
owners within the one-mile radius of the proposed wells via Certified Mail,
return receipt requested

» Notice of the application and the Commission hearing were published in the
local newspaper by NMOCC

» There are no outstanding objections to Lucid’s application

» Adjacent operators support the AGI project, which will:
- Allow increased throughput and production capacity
- Increase royalties paid to the State of New Mexico
- Protect freshwater resources and correlative rights
- Reduce operator concerns about additional injection in the current Delaware injection zone




REVIEW OF IDEAL CHARACTERISTICS OF A RESERVOIR
FOR PERMANENT DISPOSAL OF ACID GAS (CO,/H,S)

Geologic seal to permanently contain injected fluid
Isolated from any fresh groundwater

No effect on existing or potential production
Laterally extensive, permeable, good porosity
Excess capacity for anticipated injection volumes
Compatible fluid chemistry

vV Vv VvV vV VvV v

v'LUCID’S PROPOSED AGI #2 MEETS ALL OF THESE CRITERIA
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IDENTIFICATION & CHARACTERIZATION OF WELLS,
STRATIGRAPHY, & GEOLOGIC STRUCTURE IN THE PROJECT AREA

4

Thirteen wells were identified in the one-mile radius of the proposed AGI location, one
of which was identified to penetrate the proposed injection interval

The closest well penetrating the proposed injection zone (EOG Resources 30-025-
25604) was drilled to 17,635 feet and lies approximately 0.72 miles from the proposed
AGI well (see following slide)

This well was plugged and abandoned in December of 2004. During the initial drilling
and completion of the well in May 1978, the well was plugged back to 14,590 feet,
isolating the deeper Devonian zone (top Devonian at 15,853’)

Analysis of existing data indicates adequate porosity in Devonian section of sufficient
extent to accommodate proposed injection

A review of the plugging and completion reports indicates that the injection zone is
prcﬂoerly isolated by all wells within the anticipated areas impacted by the proposed AGI
we

u
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Explanation

Lucid Red Hills AGI #1
Lucid Red Hills Proposed AGI #2
Active, Oil

Plugged, Oil
Plugged, Gas

I o 028 Mile Radius of Injection After 30 Years of : Bl . :
Injection at 13 MMSCFD ET Resou rces
1

02525604:
635’; PB 14, 90’

1

| (O OneMileCircle 3

TVD

|

1
Saglisia @ sogfzsnles, CHEZAl N BE b_u; W UEEE,
LA 1) ; y

Wells of interest within One Mile of Proposed Lucid Red Hills
AGI #2
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STRATIGRAPHY OF THE PROPOSED INJECTION ZONE

» The proposed well will be located on the northeastern segment of

the Delaware sub-basin of the Permian Basin (see map in the next
slide)

» The Siluro-Devonian formations are carbonate units that are
variously dolomitized (and sporadically porous), and are contained
above and below by low-permeability limestones and shales

» The proposed injection zone is capped with the very low
permeability Woodford Shale, which in this area is approximately
225 feet thick (see interpreted well log in the slide following the

energy group



LATE PERMIAN

NEW BME XSO
TEXAS

-;.-,,F_

|
0 50 100 200
Miles

Structural features of the Permian Basin during the Late Permian

Location of the proposed Lucid AGI #2 well is shown by the red star.
(Modified from Ward, et al (1968))
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Stratigraphy and generalized
lithologies of the subsurface
formations underlying the proposed
AGI #2 location. Zones with active pay
within the radii of investigation are
shown by the red stars. The interval
shown by the blue bar includes the
Devonian (Thirtyone Formation), and
Silurian Wristen and Fusselman
Formations, which contain intervals of
karst-related solution-enlarged and
fracture porosity in dolomites that
alternate with tight, dolomitic
limestones. These formations are
sufficiently isolated from the active
pay zones by over 1,300 feet of tight,
Mississippian (Chester through upper
Woodford) limestones and shales.
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Figure 7: Stratigraphy and Pay Zones Proposed AGI#2
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STRUCTURAL GEOLOGY OF THE INJECTION AREA

» The map on the following slide shows the elevations of the top of
the Devonian in the project area (Panel A)

» The Devonian surface at the AGI location dips steeply to the

southwest, and is

broken by several northerly normal faults, with

displacements of several hundreds of feet east of the well location

(see structural ma

0 in the next slide, also showing the line of the

following cross section)

» Nearby operators interpret additional faulting in the immediate
area of the proposed Red Hills AGI #2. General locations of these
interpreted features are shown in fault-trace map included in the
following slide (Panel B)
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STRUCTURAL GEOLOGY OF THE INJECTION AREA

PAYZONEJ o7 26 EXPLANATION
. SILURO-DEVONIAN / Proposed AGI
71 Nearby SWD
32 33 34 35 Interpreted Faults
5 4 3 2
8 9 10 11
T24S-R33E
17 16 15 14
- T24SIR33E
20 21 22 %
i 28 27 26 g e s : @t f
13915 } [ - 1 . ZMiIes '-",t. i!"j y\' : ! |
Panel A. Devonian structure and location of cross section D1-D1°. Panel B. Fault-trace map illustrating additional faulting in the
Map includes identified northwest-southeast trending faults located immediate area of the proposed AGI #2 injection well

approximately 1.25 miles east of the proposed AGI location

LUCID
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STRUCTURAL GEOLOGY OF THE INJECTION AREA

» The following cross section shows the relative geometry of the
subsurface

» The previous structural map, and the cross section, show that
the proposed injection zone is in a porous area of the
Devonian, dipping steeply to the southwest

» The westernmost fault effectively isolates the reservoir from
the Bell Lake Field to the northeast of the proposed well site

energy group



ANTELOPE
RIDGE
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The Bell Lake Field sits astride a
fault block that is nearly 1,300 feet
upthrown from the proposed AGI
#2D location. The Antelope Ridge
Field is still higher structurally, and
is associated as well with a
structural closure.

e JOINS [PB[=17529.6

e FI | FNRIIROFR [PRJATT1S 1

Yellow shading denotes porosity in the Siluro-Devonian section of 5% or greater, where it could be determined from
porosity logs. Porosity is present in thin to thickly-bedded sequences that are separated by tight and/or fractured
carbonates. The proposed injection interval (blue bar) would extend to the base of the Fusselman. The Siluro-Devonian
interval is approximately 1,200 feet below the closest producing formation (Morrow) in the area, although there are no
active producing Morrow wells within or immediately outside the one-mile radius around the proposed well.

Structural Cross-Section Through the Deeper Horizons Across the Red Hills Plant Site
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POROSITY OF THE PROPOSED INJECTION
INTERVAL AND OVERLYING CAPROCK

» The following interpreted log shows the porous zones of the
injection interval

» Good porosity is observed in the Wristen and Fusselman

» The overlying Woodford, Osage, and Chester form an
excellent reservoir seal, or caprock

» The proposed injection zone is approximately 1,800 feet
above the basement
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Porosity Profile Above and Below Injection
Zone

Section is hung on base of the Woodford Shale. Yellow
shading shows porosity; no shading indicates tight rock. The
closest producing zone to the injection target within the area
of investigation is over 1,300 feet above in the Morrow.
Between the Devonian and Morrow is primarily tight
limestones and shales. There are no producing horizons
below the Fusselman in this area. The basement is over 1,800
below the base of the proposed injection zone.

The lack of any porosity between the top of the proposed
injection zone and the nearest Morrow producing zone
demonstrates that there is adequate caprock above the
intended injection interval, and there is more than adequate
tight rock between the base of the injection interval and the
basement.

PROPOSED -
AGI#2D

~ MORROW [PB}=12724.0

CHZSTER [PBJ-14695.9 \_—

CHESTER [PB}=13506.5
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GROUNDWATER CONDITIONS IN THE AREA OF REVIEW

» Based on the New Mexico Water Rights Database from the
New Mexico Office of the State Engineer, there are 15
freshwater wells located within a two-mile radius of the
proposed Lucid AGI #2 (see next slide)

» All wells within the two-mile radius are shallow, collecting
water from about 250’ to 350’ depth, in the Triassic redbeds

» These water-bearing zones will be protected by the surface
casing of Lucid AGI #2, which will extend to approximately
1,300 feet, well below the Triassic redbeds

enerqgy group



Legend
@ Reported Water Wells

,‘ Proposed Lucid AGI #2
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Reported Water Wells within Two M|Ies of Proposed Lucid AGI #2
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SUMMARY OF GEOLOGIC FACTORS ASSURING
INTEGRITY AND SAFETY OF PROPOSED LUCID AGI #2

» No wells penetrating the injection zone are closer than 0.72 miles and are not
anticipated to contact the resultant acid gas plume

» Caprock is low porosity, impermeable rock which is an effective barrier above
the injection zone

» Injection zone is vertically isolated from adjacent production zones
» All freshwater zones isolated by conductor and surface casing

» Proposed injection pressure is well below fracture pressure of reservoir and
caprock

» Logs and other geological and geophysical analyses demonstrate a closed
system




EVALUATING FAULT-SLIP POTENTIAL

To evaluate the potentia
fluids, Geolex conductec

the area of the proposec

» Assessment completed

for seismic events in response to injected
an induced-seismicity risk assessment in
Red Hills AGI #2

utilizing the Stanford Fault Slip Potential

(FSP) model and includes the following components:

1. Hydrologic simulation of a multi-well injection scenario for a period of at least 30
years of acid gas injection (16 wells within 10 miles of the proposed AGI)

2. Prediction of the fault-slip probability associated with the simulated injection
scenario utilizing Monte-Carlo simulation methods

u
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MODELED SUBSURFACE FEATURES

» Eleven (11) potential faults EXPLANATION
generally trending NW-SE & Proposed AG
identified and interpreted to be B Nearby SWD
present within the target Interpreted Fauts |

injection reservoir

» Multiple simulations completed
varying fault dip angles to
address uncertainty regarding
true orientation of structures
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» Nearest faults to the AGI are
located at a distance of
approximately 0.25 miles
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MODELED SUBSURFACE FEATURES

» Eleven (11) potential faults
generally trending NW-SE
identified and interpreted to be
present within the target
injection reservoir

» Multiple simulations completed
varying fault dip angles to
address uncertainty regarding
true orientation of structures

» Sensitivity analyses test the
effect on potential fault angles
from 60° to 90°

» Nearest faults to the AGI are ; ; ; ; ; ;
located at a distance of 35 4 42 44 a6 48
approximately 0.25 miles x easting [km]

Eleven interpreted faults comprised of 2 fault segments in FSP injection
simulations




REQUIRED CONDITIONS TO INDUCE FAULT SLIP

»  Faults in the area of Segment APP Required APP Required APP Required Segment APP Required APP Required APP Required
review were divided into # to Slip (PSI) to Slip (PSI) to Slip (PSI) # to Slip (PSI) to Slip (PSI) to Slip (PSI)
32 fault segments to ALL CASES  DIP = 80° DIP = 75° DIP = 70° ALL CASES  DIP = 80° DIP = 75° DIP = 70°

+ + + + + +
more accurately ] 5414 5351 5311 17 5698 5619 5563
characterize their non- 2 1513 1418 1363 18 7093 6838 6646
linear expression 3 4270 4245 4249 19 1707 1636 1603
4 6939 6718 6547 20 3589 3572 3587
5 3458 3442 3458 —_ 21 1166 800 506
» The FSP model first — 6 1340 823 422 22 1707 1636 1603
T . —_— 7 1147 938 776 23 6211 6092 5998
utlllzgs_mput parameters 8 3589 3572 3587 24 3465 3448 3464
describing fault 9 6842 6640 6481 25 6587 6425 6295
geometry, orientation, 10 2406 2376 2382 26 7180 6902 6699
and local stress 11 4839 4799 4785 27 6025 5922 5843
conditions to estimate 12 7146 6877 6679 28 1985 1935 1923
] 13 7023 6784 6602 29 7137 6870 6673
the reqwred pressure 14 6246 6124 6027 30 3241 3224 3241
increase to induce 15 4983 4938 4918 31 4237 4212 4216
16 7023 6784 6602 32 5089 5040 5016

motion along each
feature (right)

FSP model-derived pressure increase required to induce slip along simulated fault features
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INJECTION WELLS IN THE VICINITY OF THE
PROPOSED AGI m =

/ Proposed AGI

O Nearhy SWD (Devaonian) BRININSTOOL i Ton

» Including the proposed Red Hills A pie S L
AGI #2, sixteen (16) active and DR B s, Y Y ~_T‘Jg;guums;omS\,.,[;;,f,f[..l‘m £
permitted SWD wells were | c ' : .
simulated in the induced-seismicity

evaluations
Redﬁmsnﬁm “aghe

MCCLOYSW‘D H002 . =\ S ﬁf MADE RA SWD#001
R o N o Mcc‘izo;vwmmsy\p#um (oW ;srRmﬁﬂsm#uqzu P
» All permitted and active SWD wells . o™ o

within ten (10) miles of the i Gommm;@mmm e

proposed AGI were included in
fault-slip potential simulations

» Striker 6 SWD #2 is the nearest SWD Y el oEwpcR st yont ] -

operating in the area and is located

= "\ _MRBELDING STATE SWD #0014,
N .

Sy w = VACA DRAWPEBERI!.L SV%O‘I

approximately 1.3 miles from the ' tMSOLARé’Bdﬁﬂnmms‘iwu

proposed AGI 1%

included in the Red Hills AGI #2 induced-seismicity evaluation

Location map illustrating the sixteen (16) proposed and active injection weIIs %
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MODELED INJECTION SCENARIO

» Total simulation length increased to 34  well # AP Well Name Volume Start End
years to incorporate contributions of (bbls/day) (year) (year)
nearby SWD operating prior to 2020 1 ) Red Hills AGI #2 6000 5020 2050

2 3002544291  Striker 6 SWD #2 32500 2018 2050

» For simulation, all SWD and proposed 3 3002545085 Brininstool SWD #4 31500 2020 2050
AGI were operated at their maximum 4 3002542448  Madera SWD #1 20000 2016 2050
ant|C|pate_d dally Injection rate, as 5 3002544661 Moomaw SWD #1 30000 2019 2050
recol_rde(_j in their respective C-108 6 3002546109 McCloy Central #1 50000 2020 2050
applications 7 3002545427 Sidewinder SWD#1 50000 2019 2050

8 3002545363 Mr Belding State #1 40000 2020 2050

» Daily injection volumes of nearby SWD 9 3002544000 Brininstool SWD #3 25000 2020 2050
range from 20,000 to 50,000 barrels 10 3002545514 Gold Coast 26 Fed #3 25000 2020 2050
per day 11 3002523895 Vaca Draw Fed #1 40000 2017 2050

12 3002546685  Cyclone Fed #1 50000 2020 2050

» It should be noted that the proposed 13 3002545151 Breckinridge State #1 40000 2020 2050
volume of the Red Hills AGI #2 well 14 3002543908 Solaris Brininstool #1 25000 2020 2050
represents less than 1.2% of the total 15 3002542947  McCloy SWD #2 20000 2017 2050

from existing and permitted SWD wells 16 3002545605 R Wallman State #1 45000 2020 2050

Summary of injection well included and parameters utilized in FSP
simulations

(]
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INJECTION SIMULATION RESULTS

» Proposed Red Hills AGI #2 located
such that it is relatively isolated
from significant pressure
influence of nearby high-volume

SWD

» Of the 16 injection wells
simulated, 13 are located
approximately 6 miles or greater
from the proposed AGI

» After 30 years of simulated
injection, model-estimated
pressure conditions at faults
range from 90 to 343 psi

®
[=]

~
<]

70

Pressure front [psi]

y northing [km)
(=2}
(=]

[}
[l

<
(=]

45
20 25 30 3 40 45 50 55 60
x easting [km]

Panel A. Resultant pressure front after 30 years of injection
operations at the maximum anticipated injection rates

Panel A. Resultant FSP predicted pressure conditions georeferenced
to illustrate relationship to proposed faults in the area of interest

Select Fault to Plot Pressures

Pressure Change at Fault Midpoint [psi]

Time [years]

2020 2026 2030 2035 2040 2045

Single Well Radial Solutions

ressure
n n
8.8
e
=

-~
(©)]

0 2 4 6 8 10 12 14 16 18 20
Distance [km]

Panel C. Single well radial pressure solutions, as determined by the FSP model

Panel D. Model-predicted pressure change through time at the midpoint
of each fault segment included in FSP simulation
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FSP SIMULATION RESULTS

CASE 1 - Fault Dip 80° +/- 10 CASE 2 - Fault Dip 75° +/- 10 CASE 3 - Fault Dip 70° +/- 10

= =
wm @ =
|
o o
ol TR D s e

3 1 . G KN
-g 0.7: : -E 0.7: : g
g . B
= B - i -
9 04 | Qua N T
5 I 5ol I =
3 08 | 7 08 | 3
w3 | TE L
02} 02 —
04 01
0l
2020 2025 2030 2035 2040 2045 2080 Y 2020 2025 2030 2035 2040 2030 2035 2040
Time [years] Time [years] Time [years]
72 ...... ............... ................ , ................ . .....
: o - 1 8
¢ Proposed \ 0 propesed s
Eeolt immm = -
Eesl Ei 558,, T
£ | 2 2
£ : = £
£ = : = =
g 667 - g £ 66}
> : > >
. , 64
62} S0000 s O i
; _ i p=0.06 : : : : :
36 38 40 42 44 46 48 . 36 38 40 42 44 46 48
x easting [km] x easting [km] x easting [km]

Summary of model-determined fault-slip probabilities throughout the total injection period. Three case
simulations were completed in which dip angles were systematically varied to address uncertainty in orientation.
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FSP SIMULATION RESULTS

Segment |Predicted [Predicted APP |APP Required ([Probability |Probability [APP Required |Probability [Probability |APP Required |Probability |Probability
# APP (PSI) [NO AGI (PSI) to Slip (PSI) of Slip (No AGI) to Slip (PSI) of Slip (No AGI) to Slip (PSI) of Slip (No AGI)
ALL CASES CASE #1 CASE #2 CASE #3
DIP = 80° + 10 DIP = 75° + 10 DIP = 70° + 10
2 234 216 1513 0.01 0 1418 0.02 0.02 1363 0.03 0.03
6 259 238| 1340 0.05 0.04| 823 0.16 0.15| 422 0.29 0.27
7 250 231| 1147 0.03 0.02) 938 0.06 0.07| 776 0.10 0.10
19 293 260| 1707 0.01 0 1636 0.01 0.01| 1603 0.01 0.02
21 343 326| 1166 0.06 0.05| 800 0.14 0.14 506 0.28 0.23
22 339 324 1707 0.01 0.01| 1636 0.02 0.02| 1603 0.03 0.02
28 186 176| 1985 0 0| 1935 0 0l 1923 0 0.01

» Generally, faults considered in this assessment exhibit increasing potential for slip as dip angles
becoming increasingly more shallow

» Considering all case simulations, maximum slip probability values estimated by the FSP model
range from 0.06 to 0.29, with the majority of fault segments exhibiting zero probability for
injection-induced slip

» Subsequent model simulations excluding the contributions of the Red Hills AGI #2 demonstrate

that operation of the proposed AGI produce only a minimal increase to slip probabilities estimated
by the FSP model

u
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SUMMARY - FAULT SLIP POTENTIAL

Operation of the proposed Red Hills AGI #2 is not predicted by the FSP model to contribute
significantly to the total risk for injection-induced slip

Multiple case simulations were completed to address uncertainty of fault-dip magnitudes
and demonstrate that slip potential increases as dip angles become more shallow

Maximum slip probabilities of high-angle fault conditions range from 0.03 to 0.06 and the
shallowest fault conditions exhibit a probability range of 0.10 to 0.29

Though simulated at their maximum anticipated daily injection rate to assure a conservative
assessment of slip probability, the most proximal Striker 6 SWD #2 and Red Hills AGI #2 well
are not anticipated to operate at this capacity for the full 30-year injection duration

- Striker 6 SWD #2 - Average reported daily injection volume of approximately 7,500 bpd
- Red Hills AGI #2 - Intended to split total 13 MMSCFD with existing Red Hills AGI #1

In summary, operation of the proposed Red Hills AGI #2 is not anticipated to contribute
significantly to the total potential for injection-induced fault slip and the historic volume
contributions of relevant SWD combined with the anticipated operational parameters of the
proposed AGI demonstrate that acid gas can be injected as proposed while maintaining minimal
risk of induced seismicity




RESERVOIR IMPACT OF RED HILLS AGI #2

» To understand the impact operation of the proposed Red Hills AGI #2 would have
on the target Siluro-Devonian reservoir, Geolex, Inc.® completed a multi-phase
evaluation to further assess the targeted injection reservoir and estimate the
resultant AGI plume

1. Reservoir Characterization - Geolex completed a detailed review of available subsurface data

(e.g. geophysical logs, drill-stem and injection tests, etc.) to identify and estimate reservoir
characteristics underlying the proposed well location

2. Injection Plume Characterization - Utilize volumetric determination methods to approximate
resultant plume footprint and distribution within the target reservoir under radial-dispersion
and preferential up-dip dispersion regimes

3. Addressing Matador and EOG’s previous concerns - Concerns expressed by Matador and EOG
are addressed in this section. After review of all injection simulation results and local

Isubsurface conditions, Lucid proposes moving forward with the originally planned AGI well
ocation.




RESERVOIR CHARACTERIZATION

» Proposed injection interval subdivided into ten (10) discrete
zones based on observed porosity and permeability
characteristics

» Eight zones identified to be comprised of usable intervals
of porous strata

» Interpreted porosity types include:
> Solution-enhanced primary porosity (SEP)
- Solution-enhanced fracture porosity (SEF)
- Small fracture porosity

» Average porosity estimates made for each zone based on
available well-log data

» Archie equation was utilized to determine water saturation
(S,), from which, estimates of the total volume available for
sequestration within each zone could be made

Zone

EOG Resources
Government L #1
30-025-25604

T s
{ o 11

e
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INJECTION RESERVOIR CHARACTERISTICS

» Interval porosity determinations Siluro-Devonian injection reservoir parameters and volumetric potential
_range_ from 1-14% Wlthln ZONE| TOP | BASE | THICKNESS (0] AVG |TOTAL ®|AVERAGE | AVERAGE
identified porous zones # | (FT) | (FT) (FT) TYPE | ® | (FT) K RT | F*|S,**|1-S,| BWE |BWE/DAY
..... 1A |15964|16020| 56 | SEP | 7% | 3.92 | 80 | 125 |250| 0.14 | 0.86 |52642101| 4807 |
T 1B |16020(16110| 90 | FX |1% | 090 | 075 | n/d | - | - | - | o o
> Average total injection zone | 2 |16110[16208] 98 | TGHT |o% | 000 | o1s | - || - | - | . ] -
porosityof3.5% | 3 |16208[16357| 149 | SEP |10%| 1490 | 150 | 80 |118| 0.1 | 0.9 [208502511 190441
_4A |16357|16464) 107 | X [ 1% | 107 | 04 | T e R N o ]
. 4B |16464|16566 102 SEP 7% 7.14 30 210 250( 0.08 | 0.92 [102097048| 9324
> Average permeability values 5 |ieses|16744| 178 | ex |1%| 178 | o5 | o |- - | - | - | .
estimated where DST, injection | 6 |16744|16936| 192 | TIGHT | 0% | 0.00 | 015 | S o R B - -
test, or adequate resistivity log | 7 |16936|17149| 213 | FX | 2% | 426 | 025 | TG N R N R S -
data were available _8A |17149|17194| 45  |SEP+SEF| 8% | 360 | 250 | 100 |189| 0.13 | 0.87 |48770468| 4454
..... 88 |17194(17215| 21 | FRX [ 1% | 021 | 03 | nd |- | - | - | - ] .
..... 8C |1721517280| 65 | SEP |14%| 9.0 | 400 | 100 |57 |0.04 |0.96 |136193225| 12438
»  Permeability estimates further 9A |17280[17360| 80 | FX |1% | 080 | 02 | nd |- | - | - | o o
informed by dolomite | 9B |17360|17441| 81 | SEF+FX | 8% | 648 | 50 | 100 |188| 0.13 | 0.87 |87856499 | 8023
permeability studies of Lucia et al. |10 117441]17628] 187 X _12%] 3.74 | 05 nd | -1 -1 - -
*F = 0.85/Por214
(1995) **S,, = F(R,@BHT/RT)
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CHARACTERIZING RESULTANT AGI PLUME

» Utilizing identified reservoir characteristics, the resultant AGI plume was
estimated utilizing a porosity- and permeability-based volumetric

determination to predict the resultant plume footprint in the target Siluro-
Devonian reservoir

» Proposed Red Hills AGI #2 injection scenario:

> Maximum injection rate: 13 MMSCF per day (5,285 bbl eq.)
- Requested injection duration: 30 Years
- Anticipated TAG composition: 87% CO, 12% H,S, 1% trace C;-C,and N

u
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VOLUMETRIC DETERMINATION

» Provides estimate of plume footprint based on available porosity
and permeability potential characterizing injection reservoir

» Target total inljectate volume (13 MMSCF per day) first fractionated
based on available porosity within each identified zone

» Fractions subsequently scaled according to average permeability
values estimated for each identified interval

» Injectate fractions were then utilized to calculate the resultant acid
gas footprint under radial dispersion conditions and preferential
up-dip dispersion, representing conditions where nearby faults
are transmissive or non-transmissive of fluids

energy group



VOLUMETRIC DETERMINATION

- : DISTANCE FROM RED HILLS AGI £2 WELLEORE (MILES)
(Transmissive Faults) o
15800 1 1 ! 1 1 L 1 ! L L ! L ! 1 L

» With scaled injectate fraction informed by porosity and permeability properties, ] - |
dimensional characteristics after 30 years of injection can be estimated ] TIGHTZONE 2 TIGHT ZONE2 I
i ZOME 3 |
» Under aradial dispersion regime, | sxnon = . toscr - -
Zone 8A exhibits the farthest 2 Pp T ] —
radial dispersion distance of — nepreearaus q £ 1o I
approximately 0.48 miles E 1 i
S — . / ;rIGH;I'ZOI‘.\IEG . : . | A ;I'IGH'.FZDI;\JE(:. / I
» Plume anticipated to extend B - ' L/ r
across planes of interpreted faults E v i
near AGI #2 location . -
17200 =| TONE BB ZOMEBA -
1 N\ I

» Combined with an understanding AMERC
of local structure, volumetric s [
determinations can be utilized to | [
better predict plume migration 7 I
pattern \ 1 i

JMiles ! e LA e 178000

Estimated radial dispersion pattern of acid gas after 30 Cross-sectional view of acid gas distribution within each
years of injection of the eight identified porous reservoir zones
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SUBSURFACE CONSTRAINTS ON AGI PLUME

» Proposed Red Hills AGI #2 located downdip of a
structural high to the northeast

» Based on local structure and acid gas characteristics
(SG = 0.85), injectate would be expected to
preferentially disperse NE toward local high

» To estimate the resultant TAG plume footprint while
incorporating identified subsurface features, three
additional determinations were made in which
varying flow regimes were defined

» Parameters include conditions when 90%, 70%, and
50% of acid-gas injectate migrates in the up-dip
direction

EXPLANATION

. Proposed AGI Well

Faults :
(Source - EOG/Matador) | |

PROPOSED |
RED HILLS AGI #2 | _

Structure-contour map illustrating the top of the proposed
Siluro-Devonian injection reservoir
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VOLUMETRIC DETERMINATION (Sealed Faults)

_ DISTANCE FROM RED HILLS AGI #2 WELLBORE (MILES)
' Southwest Northeast
EXPLANATION - -1,00 075 050 025 0 025 050 075 1.00
15800° 1 i I I 1 i 1 ] L i I I 1 I I
)/ Original AGI Location (BH) i : B
|
Revised 90% Updip 16000 : T i
Revised 70% Updip : - : I
D Revised 50% Updip ' : ' el 1, - . S S R R S |
! / K / / Vi
Faults interpreted by EOG/Matador 16200/ f TIGHT ‘IZONE . ; / ,ff TIGHT ZONE 2 ‘,-”r yawar
i | ZONE 3 i
|
16400' : B
|
N : ZONE 4B -
£ 16600 | -
= |
E ' -
Lu 4 7 7 7t 7 7 rd 4 7 7 7 rd 7 r
3 16800' ;/'I J./' ’," .,ff / 7/ f;" Vi f _/r j;'l ,"f ,-; _,"x _,:'r ,./ _I.ff L
g // J/TIGHTZONE6 / / / / JTGHTZONEG ,/ /
/ / / ; ] ¢ / ;’f .r'/ / / / F / ; s /
; -1/ / / / fl ;/' / / ';; / r ,ff / / / / / /F
> 17000 - . L
F : ZONE7
i | B
: ZONE A
17200 = i -
|
|
17400' ! ZONE 98 -
|
|
4 | L
I
| g 229 17600 [ -
|
. . ; . . |
Approximated dispersion pattern of varying flow regimes - , .
|
17800 .
Plume migration distance by zone when %

90% of TAG disperses in up-dip direction
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RESULTANT AGI PLUME - CONCLUSIONS

» Detailed review of the target injection reservoir identified ten (10) discrete zones, of
which, eight (8) were identified to contain intervals of porous strata

» Zones 1, 3, and 8 exhibit the greatest porosity and permeability potential of the ten
zones identified within the reservoir

» Under radial dispersion conditions, the resultant acid gas plume after 30 years is
anticipated to extend a maximum of 0.48 miles from the AGI well bore

» When acid gas preferentially migrates up dip due as a results of local structure
combined with acid gas density characteristics, the resultant plume is anticipated to
extend between 0.67 to 0.9 miles, based on the fraction of acid gas allowed to migrate

up dip

» Results do not consider Botential for vertical communication within identified porous
zones, which may contribute to a reduction in the maximum predicted TAG dispersion
distance as injectate may migrate to over- and underlying intervals within the target

reservoir




POTENTIAL FOR VERTICAL MIGRATION

NEARBY OPERATORS (EOG, MATADOR) INITIALLY EXPRESSED CONCERN THAT
INTERPRETED FAULTS IN THE AREA WILL RESULT IN THE UPWARD MIGRATION OF ACID
GAS INTO OVERLYING PRODUCING ZONES CAUSING WASTE AND RISK TO OPERATORS

- To evaluate and address these concerns, Geolex has completed a detailed review of
available drilling fluid reports and relevant Delaware Basin studies characterizing pressure
conditions in the area of the proposed AGI

- Additionally, a preliminary drilling-fluids program was prepared by Artesia Lumber
Co./Buckeye, Inc. for the Red Hills AGI #2 to identify specific mud requirements for a
Siluro-Devonian well drilled at the proposed location

- |t should be noted that after consultation with Lucid and their technical team, Matador and
EOG have withdrawn their previous objections to this proposed AGI well

energy group



OVERPRESSURE CONDITIONS IN THE DELAWARE BASIN

Pressure (MPa) Stratigraphy Lithology
] 0 50 100 150 200
» Over-pressured system covering 6 L L B S Meso-Cenozoe | Fadiess | Sand and sandstones,
counties in Texas and New Mexico - — ] Thiek. laminated
(LUO Et al-, ] 994) 1000 + 2-Lithostatic - Ochoan Facies 4 anhydrite, gypsum
o DSTdata . and salt bads.

» Lower Bone Springs to Woodford Light-gray, ine-grained

= Celaware Mouniain
. . I i sandstones and siltstones
Formation strata comprise the | Facesd | i
range of the over-pressured N and imestones
interval E _
£ Over-pressured - Deap-water, black shales
: : 3 interval Wollcampian Facipsp | Wi interbeaded sitstones,
» Interval mainly comprised of deep- no _ acieS2 | qandstones, and finely
Pennsytvanian

crystalline limestone.

water shales with some sandstone
and limestone beds

Barnett

Mississippian

I Woodlord |
] Fusseiman Limestones & dolomites
I Montoya-Simpse Facies1 |  with few altemating layers
Ellenburger of sandstones and shales.

» Lower pressure conditions
characterize underlying carbonate
intervals (proposed injection zone)

Cambvian ?

Correlation of fluid pressure, stratigraphy, and lithology in the
War-Wink field area of the Luo et al. (1994) study
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OVERPRESSURE CONDITIONS IN THE DELAWARE BASIN

e Well ITVDI
=z105°00W 104°00'W 103°00W

N

33700
N.00.E€4

» Regional pore-pressure model of Delaware
Basin generated by Rittenhouse et al. (2016)

» Pore-pressure model informed by:

> 23,700 mud weight recordings
> 4,000 DST and fracture injection tests

N,0Q.ZE

3200'N

» Increase in pore-pressure gradient beginning
in lower Bone Springs and remaining elevated
until base of Woodford Shale

» Mud records indicate higher-density fluids
necessary from Lower Wolfcamp to base of
Woodford Shale

N0 LE

EXPLANATION

<1.0 psi/ft Pressure Scale

31700°N

» Normal pressure system below Woodford

Shale (proposed Red Hills AGI #2 injection R

interval) — i | X
|h;|0;:|gvédie>¢t1ent af,mgxs‘ﬁa@/\ovgqresgnréoia:me TINTNGEIT
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DRILLING FLUID PROPERTIES

» To evaluate the potential for vertical EXPLANATION ph R, _fﬂ{l&“‘gﬁg,‘STATﬁt{?fELtLAKfsuw1F
. . . v_ —e) { = - -
migration of acid gas out of the A Proposed AG1 [ ‘f""“_"c"f“?z“;“q ' | YN S
target reservoir, Geolex reviewed B NeabyWells |@oy has | o RS it
ah - B | : 1

available documentation on drilling S i AT, S WEE g™ ]: 57 &+
fluid properties in the area of the el St 2 !‘ | |
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adjust fluid density to approx. 8.8 L S _ O

ppg prior to penetrating zone

Annotated map illustrating drilling fluid den5|t|es ut|I|zed in zones overlylng

the Siluro-Devonian reservoir in the immediate area of the proposed AGI well %
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RED HILLS AGI #2 - FLUID PROGRAM

’ ’
12,300 - 16,000 16,000° — 17,600’
Fluid Type Brine water { Xanthan Gum / Barite / Pac LV Fluid Type Cut brine / Xanthan Gum / Pac LV / Acid Soluble LCM
Potential Hazards Seepage / lost circulation / abnormal pressure / well bore cleaning Potential Hazsrds Sovere losidiculatisn
12,300" - 16,000". 16.000° — 17.600°
Drill an 8 5/8" well bore and set 7" liner from 12,100’ to 16,000". Drill a 5 78" well bore for open hole completion
Drilling Fluid Recommendations Drilling Fluid Recommendations
'méwal Flu@ ) \mo‘::g P lfm@ ! Yie'ld piL | diente D'?". C?Iorqi:i % Interval Fluid | Viscosity [ Plastic | Yield | pH | Filtrate | Solids Chloride
Depth Density | (seciquart) | Viscosity | Point -APL | Solids g Depth Density | (sec/quart) | Viscosity | Point - API 5 \
: (Ppe) (cps) (Ibs/100 (Cm3/30 (% G ps) | (bs100 (% (mg/l)
(ft.\.t)'(l\/“_) (Ppe) ft2) 3 volume) (feet) (Ppe) (°ps, 1‘1‘:) (Cm3/30 | volume)
TVD) min) (MD min.)
112%33000. 100-11.0 | 36-40 | 10-15 [ 8-10 | 105 | 10-12 <5 165k — 185k l(l(\)r()l(?—
= ]):76(1()‘ 9.0-92| 32-34 | 6-10 4-8 | 105 | 10-15 <5 40k — 90k (*)
13,000" - ; ) = Z = . ’
16,000° 124-129 | 40-45 | 12-18 | 10-15 | 105 | 8-10 5 165k — 185k (") Chlorides as NaCl

(*) Chlorides as NaCl

» Shown above is a preliminary mud program generated by Artesia Lumber Co./Buckeye, Inc.
for the proposed Red Hills AGI #2

» Recommendation includes utilization of 12.4 to 12.9 ppg drilling fluids in zones overlyin
target injection interval in anticipation of high-pressure conditions through these intervals

» Fluid density reduced to 9.0 to 9.2 ppg in Siluro-Devonian reservoir and hazards include
potential for “severe lost circulation”
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VERTICAL MIGRATION POTENTIAL

BASED ON THESE OBSERVATIONS, OPERATION OF THE PROPOSED AGI IS NOT
ANTICIPATED TO PRESENT ANY RISK FOR VERTICAL MIGRATION OF ACID GAS
OUT OF THE TARGET RESERVOIR AND INTO OVERLYING PRODUCTIVE ZONES

» Records of drilling-fluid characteristics, drilling-fluid programs generated
for the proposed AGI, and published literature support the presence of
over-pressured conditions overlying the proposed Siluro-Devonian injection
reservoir

» Pressure differential between target injection reservoir and overlying strata
will act as a barrier restricting vertical migration, even along potentially-
open fluid conduits

enerqgy group



C-108 APPLICATION EXECUTIVE SUMMARY

1.

Lucid is requesting authority to inject acid gas into a deep, vertical well:

Into Devonian and upper Silurian Wristen and Fusselman formations, at depths of approximately 16,000
to 17,600 feet

At a maximum injection rate of 13 MMSCFD and maximum operating surface pressure of 4,838 psig

Independent evaluations (completed by Geolex and New Mexico Tech) to predict the
maximum lateral dispersion distance estimate the resultant plume will extend
between approximately 0.48 miles to 0.9 miles from the point of injection

There is no current or anticipated production in the Siluro-Devonian formations within
at least three miles of the proposed injection site

Only one well penetrates the injection zone within the one-mile radius area of review,
which is a plugged Morrow (Lower Pennsylvanian gas producer, located 0.72 miles
from the proposed Red Hills AGI #2



C-108 APPLICATION EXECUTIVE SUMMARY
(CONT.)

5.

The single well penetrating the proposed injection zone is I|or_operlyclolugged and
abandoned, such that the proposed injection zones are well isolated from producing
and freshwater zones

The proposed injection zone is capable of permanently containing the injected fluid
due to low porosity and permeability of caprock above and below the injection zone

Modeling methods were utilized to evaluate the potential for induced-seismic events
in response to the proposed injection scenario, which indicate that the proposed Red
Hills AGI #2 can be operated without causing significant increased risk for induced
seismicity

A review of regional Delaware Basin pressure conditions, compiled drilling-fluid
records, and recommended drilling procedures for the proposed AGI, demonstrate
that the targeted injection reservoir will be relatively under-pressured with respect to
overlying strata. As such, this provides added assurance that injected acid gas will be
contained as the pressure differential will hinder and prevent vertical migration
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LUCID’S REQUEST FROM THE NMOCC

>

Permission to drill, test, complete, and operate Red Hills AGI #2 as
specified in Lucid’s C-108 application at the location identified in
Section 13, T24S, R33E at the Red Hills Gas Plant

Lucid requests permission to inject acid gas (CO,, H,S, trace HC) into the
well at MAOP of 4,838 psig and maximum average injection rate of 13
MMSCEFD for at least 30 years

As proposed, this well will enhance the reliability of the plant and the
AGI system and the project is supported by adjacent producers

This proposed well will dispose of acid gas safely and effectively and
assures protection of surface and groundwater resources and correlative

rights
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