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ACRONYMS/ABBREVIATIONS

Acronyms/Abbreviations Definition

um micron

bgs Below Ground Surface

BTC Buttress Thread Coupling

ft Feet

gal Gallon

ID Inner Diameter

in Inch

b Pound

LT&C Long Thread & Coupling
MMscf Million Standard Cubic Feet
NPT National Pipe Thread

oD Outer Diameter

PDHG Permanent Downhole Gauge
Perf Perforation

POZ Pozzolan

ppf Pounds per Foot

pPpPsg Pounds per Gallon

psi Pound per Square Inch

SOW Slip On Wellhead

ST&C Short Thread & Coupling

SX Sacks

uIiC Underground Injection Control
USDW Underground Source of Drinking Water
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1.0 FACILITY INFORMATION

Facility Name: Orion Storage Facility
Facility Location: 30.786402, -87.684030 (NAD27)
Mailing Address: 5851 Legacy Circle, Suite 1200

Plano, Texas 75024

Well Location(s) Baldwin County,Alabama
Orion #1: 30.786402, -87.684030 (NAD27)
Orion #2: 30.800269, -87.683269 (NAD27)
Orion #3: 30.800072,-87.660169 (NAD27)
( )

Chastang#1: 30.763484,-87.685995 (NAD27

The construction details for the Project Orion injection wells are described in this attachment.

2.0 WELL DESIGN

This document defines the design basis, assumptions, and construction details for Project Orion. Denbury
Carbon Solutions, LLC plans to construct three CO; injection wells in Baldwin County, Alabama. The wells are
to be constructed in compliance with Class VI UIC injection well construction requirements. All three wells,
Orion #1, Orion #2, and Orion #3 will target the Paluxy Formation as the primary injection zone target. The
Paluxy formationis a heterolithicsandstone that spansacross the southernstatesincluding Alabama. Multiple
confiningzones have been identified, including the Ferry Lake Anhydrite, the Mooringsport formation, the shale
interval (flooding surface) of the Paluxy, the shaleinterval (flooding surface) at the base of the Lower Tuscaloosa
formation, and the Tuscaloosa Marine Shale. These formations are mainly mudstones, creating multiple
confining zones. Denbury will also drill a stratigraphic well (the Chastang #1) that will be converted to a
monitoring well. Thethree injection wells all have a total depth of 11,600 feet. Each well will inject 666,667
tonnes of CO, per year over a 20-year period, equating to a total of 40 million metric tonnes of CO; injected.
Denbury plansto perforate and inject into three (3) separate intervals within the Paluxy Formation at different
timesduringthe project. AsDenburyoperates the Orion #1, #2, and #3 wells, Denbury will isolatethe previous
injection interval and perforate the next,shallower zone. The assumedbottom-hole temperatureis 210°F. The
injection wells will be designed to accommodate a stream that is 297% CO,. Further carbon dioxide stream
details concerning the constituents, corrosiveness, and temperature will be provided when they become
available.

The following sections describe the injection well design, including information about wellhead injection
pressure, casingand tubing,cementing, packer,annular fluid, the wellhead, perforations, and schematics.

1 Well Construction Details for Orion Storage Facility
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2.1 AVERAGE AND MAXIMUM WELLHEAD INJECTION PRESSURE

Parameter Average Maximum
Flow rate s o
(MMscf/day) '
Surface
Injection
1,850 2,200
Pressure
(psi)
Perf Interval 1 5,531
Orion#1 = PerfInterval2 5,339
Estimated
S— Orion #1-4,950 Perf Interval 3 5,230
hole ] Perf Interval 1 5,352
L Orion #2-4,760 Orion #2
injection Perf Interval 2 5,207
ressure ;
P (psi) Orion #3-4,850 Perf Interval 1 5,618
Orion#3 = PerflInterval2 5,412
Perf Interval 3 5315

Table 1: Flow Rates and Limiting Pressuresfor Hydraulic Calculations

3.0 CASING AND TUBING PROGRAM

The safety design factorsare as follows:

e Burstratingwith design safety factorof1.1
e Collapserating with design safety factorof1.125
e Tensileload with design safety factorof1.8

Design factors ofthe casing strings and tubing must exceed these safety design factors. Theyare described in
the following sections.

3.1INJECTION WELL CONDUCTOR CASING

The 20” diameter conductorcasing, 94 |b/ft H-40 with a welded connection will be set using adrive pipe. It will
bedrivento adepth of 100 feet. The conductor casing will be cementedto the surface.

3.2 INJECTION WELL SURFACE CASING

The 13-3/8” diameter surface casing, 54.5 |b/ft J-55 with BTC (buttress thread coupling) meets the design
criteria in Table 2. Burst, collapse, and tension scenarios and assumptions are displayed below. The surface

2 Well Construction Details for Orion Storage Facility
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casing will be cemented to the surface and set at 1,475 feet in order to protect the lowermost USDW. The

lowermost USDW is at adepth of 1,300 feet. Theborehole diameteris 17-1/2 inches.

Burst Scenario and Assumptions

and

where,

P shoe —

P surf
P int
FG

Maximum anticipated shoe pressure, psi
Maximum anticipated surface pressure, psi
Internal shoe pressure, psi

Estimated fracture pressureat shoe, lb/gal
Burst loading safety factor

Casingsetting depth, feet

Mud Weight of drilling fluid, lb/gal
Conversion factor, psi-gal/ft-lb

Gas gradient, (0.115 psi/ft)

Collapse Scenario and Assumptions

and

where,
Pshoe
Ptt

M Wlead =

D[ead
Htail
0.052

Maximum anticipated external shoepressure, psi

Maximum anticipated external pressure at top of tail cement, psi
Mud Weight of lead cement, |b/gal

Depth of Lead Cement, feet

Height of tail slurry, feet

Conversion factor, psi-gal/ft-lb

Tension Scenario and Assumptions

where,
Wmax

Wcsg =

Dcsg
MW
Acsg

Maximum tensile weight at worst case, lbs
Unit casing weight, lb/ft

Casingsetting depth, feet

Mud Weight of drilling fluid, b/gal
Cross-sectional area of casing (15.51 sq. in.)

3 Well Construction Details for Orion Storage Facility
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0.052= Conversion factor, psi-gal/ft-lb
Load Scenario Calculated Safety Factor Depth (ft)
Burst 3.15 1,475
Collapse 4.20 1,475
Tension (Axial Loading) 10.61 1,475

Table 2: Minimum Design Factors and Corresponding Scenariosfor Surface Casing String

3.3 INJECTION WELL INTERMEDIATE CASING

The 9-5/8” diameter intermediate casing,47 |b/ft L-80 LT&C meets the design criteriain Table 3. Burst,
collapse, and tension scenariosand assumptions are displayed below. The intermediate casing will be
cemented to the surface and the boreholediameteris 12-1/4” inches.

Burst Scenario and Assumptions

P,.=MW, x0052xH, ,+MW, ,x0052xH . —MWx0.052x (D(_,g) +MASP,

where,

Pswe = Maximum anticipated shoe pressure, psi

MWies = Mud Weight of Lead Cement, |b/gal

Heaa = Heightoflead cementin pipe, feet

MW = MudWeight of Tail Cement, |b/gal

Hwi = Heightoftail cementin pipe, feet

Mw = MudWeightofdrilling fluid, [b/gal

Desg = Casingsettingdepth, feet

0.052 = Conversion factor, psi-gal/ft-lb

MASP.+= Maximum allowable surface pressure during cementing, psig
Collapse Scenario and Assumptions

P, =(MW,_x0052xD, )+ MW, x0052xL_, — MW x0.052xD__

il

where,
Pspoe = Maximum anticipated shoe pressure, psi
MW iead= Mud Weight of lead cement, |b/gal
Dieas = Depth of Lead Cement, feet
MW,ai = Mud Weight of tail cement |b/gal
Lt = Height oftail slurry, feet
mMw = Mud Weight of drilling fluid, Ib/gal
Desg = Casing setting depth, feet
0.052 = Conversion factor, psi-gal/ft-lb

Tension Scenario and Assumptions

4 Well Construction Details for Orion Storage Facility
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W, =W, xD_,—MWxA_ x0032xD

g

where,
Winax = Maximum tensile weight at worst case, lbs
Wesg: = Unit weight of casing 1, |b/ft
Lesgt = Casing1 length, feet
Wesgz = Unit weight of casing 2, b/ft
Lesgp = Casing2 length, feet
MW = Mud Weight of drilling fluid, Ib/gal
Asg = Cross-sectional area of casing1(13.57 sq. in.)
Dy = Casingsettingdepth, feet
0.052= Conversion factor, psi-gal/ft-lb
Load Scenario Calculated Safety Factor Depth (ft)
0-6,500
Burst 1.70
0-6,500
Collapse 3.57
0-6,500
Tension (Axial Loading) 1.93 ’

Table 3: Minimum Design Factors and Corresponding Scenariosfor Intermediate Casing String

3.4INJECTION WELL PROTECTIVELINER

The 7” diameter protective Liner,29 |b/ft SM25Cr125 Vam Top meetsthe design criteria in Table 4. Burst,
collapse, and tension scenariosand assumptions are displayed below. The protective liner will be cemented
totheliner hangertop depthof6,200feet;and the borehole diameteris 8-1/2” inches.

Burst Scenario and Assumptions

P, =MW, x0052xH, . +MW,_ x0052xH,,— MW x0.052x(D,) + MASP

shoe cmr

where,

Pswe = Maximum anticipated shoe pressure, psi

MW = MudWeightof Lead Cement, |b/gal

Hewao = Heightoflead cementin pipe, feet

MW:wi = Mud Weight of Tail Cement, |b/gal

Hwi = Heightoftail cementin pipe, feet

Mw = MudWeightofdrilling fluid, Ib/gal

Dy = Casingsettingdepth, feet

0.052 = Conversion factor, psi-gal/ft-lb

MASP.= Maximum allowable surface pressure during cementing, psig
Collapse Scenario and Assumptions

P, =(MW,_x0052xD, )+ MW, x0052xL_,— MW x0.052xD__

5 Well Construction Details for Orion Storage Facility
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where,
Pspoe = Maximum anticipated shoe pressure, psi
MW jeas= Mud Weight of lead cement, |b/gal
Dieas = Depth of Lead Cement, feet
MWeair = Mud Weight of tail cement Ib/gal
Lt = Height of tail slurry, feet
mMw = Mud Weight of drilling fluid, |b/gal
Dy = Casingsettingdepth, feet
0.052 = Conversion factor, psi-gal/ft-lb

Tension Scenario and Assumptions

W . = H"(:g X D{:g — MW x A“g x0.052xD

g
where,
Wima = Maximum tensile weight at worst case, lbs
Wesg: = Unit weight of casing 1, Ib/ft
Lesgt = Casing1 length, feet
Wesgz = Unit weight of casing 2, Ib/ft
Lesgp = Casing2 length, feet
MW = Mud Weight of drilling fluid, Ib/gal
Acsg = Cross-sectional area of casing 1(8.45 sq. in.)
Desg = Casingsettingdepth, feet
0.052= Conversion factor, psi-gal/ft-lb
Load Scenario Calculated Safety Factor Depth (ft)
Burst 1.82
6,200-11,600
Collapse 6.37
6,200-11,600
Tension (Axial Loading) 5.87
6,200-11,600

Table 4: Minimum Design Factors and Corresponding Scenariosfor Protective Liner String

3.5INJECTION WELL TUBING

Theinjection tubing will be atapered string of 5-%2" diameter, 17 |b/ft L-80 and 4-72", 12.6 L-80 (flush joints),
internally coated with premium connections. The tubing meets the design criteriain Table 5. Burst, collapse,
and tension scenarios and assumptions are displayed below.

Burst Scenario and Assumptions

Py =P, +0433xSG, *xD)-(0433x5G , x D)

6 Well Construction Details for Orion Storage Facility
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where,
Prox = Maximum internal pressure, psi
Praxinj = Maximum injection pressure, psi
SGinjn = Maximum specific gravity of injection fluid
D = Depth oftubing, feet
0.433 = Pressure gradient, psi/ft
SGan = Specific gravity of annular fluid
Pma = 2,000+ (0.433x0.673x10,200) - (0.433x1.01 x 10,200)
Prac = 511 psig.

Theburst pressurerating of the 5-1/2” 0.D., 17lb/ft,L-80 premium connection tubingis 7,740 psig, which
resultsin a design safety factor of 15.15(7,740/511) and 4-1/2” 0.D., 12.6 lb/ft,L-80 premium connection
tubing s 8,430 psig, resulting a safety design factor of 16.50 (8,430/511) respectively.

Collapse Scenario and Assumptions

Prax = Praxan (0433 XSGz X D) = (0.433 X SGypjsy X D)

where,
Praw = Maximum external pressure, psi
Praan = Maximum annular pressure, psi
SGinn = Minimum specific gravity of injection fluid
D = Depth of tubing, feet
0.433 = Pressure gradient, psi/ft
SGar = Specific gravity of annular fluid
Pmox = 2,000+ (0.433x1.01x10,200) - (0.433x0.673x10,200)
Prac = 3,489 psig

The collapse pressure rating of the 5-1/2” 0.D., 17lb/ft, L-80 premium connection tubing is 6,390 psig, which
resultsin a design safety factorof 1.83 (6,390/3,489)and 4-1/2” 0.D.,12.6 |b/ft,L-80 premium connection
tubingis 7500 psig, resulting a safety design factor of 2.15 (7,500/3,489) respectively

Tension Scenario and Assumptions

where,

Wmex = Maximum tensile weight at worstcase, lbs
Ww = Unitweightofinjection tubing, lb/ft

D = Depthoftubing, feet

Wre = (17x6,000)+(12.6 x 4,200)
Wrex= 154,920 lbs

Thetensile strengthratingofthe 5-1/2” 0.D., 171b/ft,L-80 premium connection tubingis 356,000 lbs, which
resultsin a design safety factor of 2.30(356,000/154,920) and 4-1/2” 0.D., 12.6 lb/ft, L-80 premium connection
tubingis 288,000 bs, which resultsin a design safety factor of 1.90 (288,000/154,920) respectively

7 Well Construction Details for Orion Storage Facility
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Load Scenario Calculated Safety Factor Depth (ft)

15.15 for5-1/2”
Burst " See Table8
16.50 for4-1/2

1.83for5-1/2”
Collapse or5-1/ . See Table 8
2.15for4-1/2

2.30for5-1/2”
Tension (Axial Loading) L for4 1?2” See Table8
.90 for4-

Table 5: Minimum Design Factors and Corresponding Scenariosfor Tubing String

3.6 INJECTION WELL INTERNAL COATING

Theinternal coatingto be used is Tuboscope TK-15XT. TK-15XT has a greater level of abrasion resistance than
previous Tuboscope models, but stillmaintainsthe same levelof temperature and chemical resistance.
Specifications for the TK-15XT interior coating are described in Table 6.

TK-15XT Specifications

Type Modified Novolac (Powder)
Color DarkGreen

Temperature 300°F(149°C)

Pressure Toyield strength of pipe
Applied Thickness 254-457 um

. . Production tubing, water and CO, injection, disposal
Primary Applications .
wells and flow lines.

Oil, natural gas, fresh and salt water, sweet corrosion

Primary Service
g (CO2), mild H2S and alkaline service to pH 12.

. . Maximum operatingtemperature and H,S level will be
Limited Service . .
dependent on total operating environment.

Table 6: TK-15XT InternalCoating Specifications

8 Well Construction Details for Orion Storage Facility
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3.7 CASING AND TUBING SUMMARY FOR INJECTION WELLS

Casing Depth, Borehole Casing Outside

Casing String Casing Material

(ftbgs) Diameter Diameter
Conductor 0-100 N/A 20” 94 |b/ft, H-40 Welded
Surface 0-1,475 17-1/2” 13-3/8” 54.5 |b/ft, J-55 BTC
Intermediate 0-6,500 12-1/4” 9-5/8” 47 |b/ft L-80 LT&C
Protective
Liner 6,200-11,600 8-1/2” 77 29 lb/ft SM25Cr125Vam Top
See Tables N/A 5-1/2” 17 lb/ft, L-80 (Internally Coated) Premium

Connection

12.6 Ib/ft,L-80 (Internally Coated)
Premium Connection

Tubing
See Table8 N/A 4-1/2”

Table 7: Borehole and Casing Program for the Injection Wells

Depth to End of Tubing (ft)

Orion#1 Orion#2 Orion#3
PerforatedInterval1l 10,200 9,860 10,350
Perforated Interval 2 9,840 9,600 9,970
PerforatedInterval3 9,640 - 9,800

Table 8: Tubing Depths for the CO. Injection Wells

9 Well Construction Details for Orion Storage Facility
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Casing String

Conductor

Surface

Intermediate

Protective
Liner

Tubing

Tubing

Casing
Material

94 |b/ft, H-40
Welded

54.5 Ib/ft, J-
55BTC

47 Ib/ftL-80
LT&C

29 Ib/ft

SM25Cr-125
Vam Top

17 lb/ft, L-80
(Internally
Coated)
Premium
Connection

12.6 Ib/ft, L-
80 (Internally
Coated)
Premium
Connection

Casing OD/ID/Drift

Outside: 20”

Inside: 19.124”

Drift: 18.937”

Outside: 13-3/8”

Inside: 12.615”
Drift: 12.459”
Outside: 9-5/8”
Inside: 8.681”

Drift: 8.525”

Outside: 77
Inside: 6.184”

Drift: 6.059”

Outside: 5-1/2”
Inside: 4.892”

Drift: 4.767”

Outside: 4-1/2”
Inside: 3.958”

Drift: 3.833”

Thickness

0.438”

0.380”

0.472”

0.408”

0.304”

0.271”

Pipe Body

Yield Strength

(lbs)

1,077,000

853,000

1,086,000

1,056,000

397,000

288,040

Connection
Yield (lbs)

N/A

909,000

893,000

1,056,000

356,000

288,040

Joint Tensile

Strength

(lbs)

N/A

909,000

893,000

1,056,000

356,000

288,040

Burst (psi)

N/A

2,730

6,870

13,110

7,740

7,740

Collapse

(psi)

N/A

1,130

4,760

9,110

6,390

7,500

Table 9: Properties of Injection Well Casingand Tubing Materials

10
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3.8 CASING AND TUBING SUMMARY FOR STRATIGRAPHIC WELL

Casing

Casing Depth, (ft bgs) Borehole Diameter | Outside | Casing Material
Diameter

94 Ib/ft,H-40

Conductor 0-100 N/A 20 elded
Surface 0-1,475 17-1/2” 13-3/8” 54.5 |b/ft, J-55
BTC
Intermediate 0-7,000 12-1/4” 9-5/8” 47 b/ft,L-80
LT&C
0_6’500 _ 5_1/21) 23 lb/ft, L-80
LT&C
Protective ——
6,500-12,000 8-1/2” 5-1/2” | 22Cr125VAM
TOP
4.7 Ib/ft,L-80
LI 0-9,600 N/A 2-3/8” Premium
Connection

Table 10: Borehole and Casingand Tubing Program for the Stratigraphic well

Pipe Body Joint
Casing . . ) Yield Connection Tensile ) Collapse
C OD/ID/Drift Thick Burst
Material asing OD/ID/Dri ICKNESS | Strength Yield (Ibs) | Strength L) (psi)
(lbs) (lbs)
Outside: 20”
iR e Inside: 19.124” 0.438" 1,077,000 N/A N/A N/A N/A
Welded
Drift: 18.937”
Outside: 13-3/8”
Surface 54.51!;/:2 e Inside: 12.615” 0.380” 853,000 909,000 909,000 2,730 1,130
Drift: 12.459”
Outside: 9-5/8”
. 47 b/ftL-80 .
Intermediate LT&C Inside: 8.681” 0.472” 1,086,000 893,000 893,000 6,870 4,760
Drift: 8.525”

11 Well Construction Details for Orion Storage Facility
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Pipe Body Joint
Casing . . ) Yield Connection Tensile ) Collapse
C OD/ID/Drift Thick Burst
Material asing OD/ID/Dri ICKNeSS | Strength Yield (Ibs) | Strength e (psi)
(Ibs) (lbs)
Outside: 5-1/2”
= lli)-4_f8t(,(:L-80 Inside: 4.670” 0.415” 530,000 489,000 489,000 9,880 11,160
Drift: 4.545”
Protective Outside: 5-1/2”
23 Ib/ft,
22Cr125, VAM Inside: 4.670” 0.415” 800,000 829,000 829,000 16,980 16,070
TOP
Drift: 4.545”
Outside: 2-3/8”
4.71b/ftL-80
Tubing Premium Inside: 1.995” 0.190” 104,300 104,300 104,300 11,200 11,780
Connection
Drift: 1.901”

Table 11: Properties of Well Casing forthe Stratigraphic Well

4.0 CEMENTING PROGRAM

4.1 INJECTION WELLS

Tables 12,13 & 14 summarize the cementing details forthe injection wells.

Coverage . Yield Water
Weight Volume (sx
(feet) ght (ppe) (feet?®/sx) (gal/sx) (sx)
ASTMTYPE 1
Cement+
Liquid
Lead Cement 1,175 12.0 2.56 15.10 623
Defoamer +
Extender +
Retarder
ASTMTYPE 1
Cement+
Tail Cement 300 14.5 1.39 6.80 428 Liquid
Defoamer +
Extender +
Retarder
Table 12: Cement Informationfor Injection Well Surface Casing
12 Well Construction Details for Orion Storage Facility
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Coverage . Yield Water
Weight (ppg) (feet?/sx) (gal/sx) Volume (sx)

Cement (feet)

ClassH
Cement, HSR
+ Extender +
1273 Liquid
Defoamer
+Viscosifier
+Retarder

Lead Cement 5,660 13.0 1.76 9.20

ClassH
Cement, HSR
+Liquid
Tail Cement 840 16.4 1.07 4.30 356 Defoamer
+Viscosifier,
Fluid Loss
+Retarder.

Table 13: Cement Informationfor Injection WellIntermediate Casing

Coverage . Yield Water
Weight (ppg) (feet¥/sx) (gal/sx) Volume (sx)

C t
emen (feet)

CO; Resistant

16.0 1.23 3.50 670
Cement

Tail Cement 6,200

Table 14: Cement Informationfor Injection Well Protective Liner

13 Well Construction Details for Orion Storage Facility
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4.2 STRATIGRAPHICWELL

Tables 15,16, & 17 summarize thecementing details for the stratigraphic wells.

Cement Coverage Yield Water NOTRTS(5T)
(feet) (feet®/sx) (gal/sx)
ASTMTYPE 1
Lead Cement 1,175 12.0 256 15.10 623 Cement+ Liquid
Defoamer +

Extender + Retarder

ASTMTYPE 1
Tail Cement 300 14.5 1.39 6.80 428 Cement+ Liquid
Defoamer +
Extender + Retarder

Table 15: CementInformation for Stratigraphic Well Surface Casing

Coverage Yield Water

(feet) Weight (ppe) (feet3/sx) (gal/sx)

Volume (sx)

Class H,HSR
Cement + Fly
Ash
(Pozzolan) +
Lead Cement 5,660 13.0 1.76 9.20 1275 Liquid

Defoamer+

Viscosifier +

Extender +

Retarder

Class H,HSR
Cement
+Liquid
Tail Cement 840 16.4 1.07 4.30 356 D.efoafn.er
+Viscosifier+
Fluid Loss
additive +
Retarder

Table 16: CementInformationfor Stratigraphic Well Intermediate Casing

14 Well Construction Details for Orion Storage Facility
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Coverage Yield Volume

Cement (feet) (feet?/sx) (sx)

Class H,HSR Cement + Fly
Ash (P lan) + Liquid
Lesid 6,700 11.8 2.37 13.76 696 (Pozzolan) + Liqui
Cement Defoamer+ Viscosifier +

Extender + Retarder

Tail

5,300 16.0 1.23 5.50 1,186 CO2 Resistant Cement
Cement

Table 17: Cement Information for Stratigraphic Well Protective Casing

5.0 PACKER

The packer Denburyplanstousein theinjection wellsisthe AS-1X Retrievable Production Packer and will
meet CO, service requirements. The packeris 7 feet long and will notimpact theinjection volume. Itis
compatible with the selected wellhead materials. The packer used for the stratigraphic well is a5-1/2" X 2-
3/8" Nickel Plated Full-Bore Lockset Packer placed at +9,600’.

Injection Well Packer Information & Set Depths

Injection Packer: 7” X 4-1/2” Nickel-Plated Full-Bore Lockset Packer

Orion#1 Orion#2 Orion#3
Perforation Interval 1 +10,200’ +9.860’ +10,350
Perforation Interval 2 +9,840’ +9,600’ +9,970’
Perforation Interval 3 +9,640’ - +9,800’

Table 18: Injection Well Packer Information & SetDepths

6.0 ANNULAR FLUID

The annularfluid is a corrosion inhibited brine with biocide.

7.0 WELLHEAD

Wellhead Assembly Detail

15 Well Construction Details for Orion Storage Facility
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O Nk wN

9.

Wire Line Access: CompanionFlange 4-1/16” 5M API. Tapped Bull Plug supports local and remote
injection tubing pressure functions with a pressuregauge.

Valve, Gate, 5-1/8” 5M

Adapter, Studdedtop and flanged bottom,5-1/8” 5M X4-1/16” 5M.

PneumaticActuated Valve: 5-1/8” 5M Valve Assembly

Valve, Gate, 5-1/8” 5M.

Adapter, Tubing Head, studded top and flanged bottom,11” 5M X5-1/8” 5M.

TubingHanger; 5-1/2” Tubing HangerAssembly

Casing Spool Assembly: 13-5/8” 5M bottom flangeX 11” 5M, w/two 2-1/16” 5M, Flanged outlets, tie-
down screw packing.

CasingHead Assembly: 13-5/8” 5M X 9-5/8” SOW w/two, 2” NPT-Line Pipe Outlets

10. Surface Casing, 13-3/8”, 54.5-ppf, J-55, ST&C
11. Intermediate Casing, 9-5/8”,47-ppf, L-80,LT&C

Wellhead Material Specifications

TubingHanger - CC Trim - 17-4 Stainless Steel

Tubing Head Adapter - FF Trim - 410 StainlessSteel

GateValves - FF-0.5Trim - 410 Stainless Steel Bodyand 17-4 Stainless Steel Gates and Seats.
TEE, InstrumentFlange, and Tree Cap - FF Trim - 410 Stainless Steel

Ring Gaskets - 316 Stainless Steel

16 Well Construction Details for Orion Storage Facility
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Proposed Injection Well Nos. Orion-1, Orion-2, Orion-3
Baldwin County, Alabama

Wellhead Schematic
Status: Proposed

BT ity

WELLHEAD ASSEMBLY DETAIL

1. Wire Line Access: Cougam’ou Flange 4-1/16" SM API Tapped
Bull Plug supports local and remote injection tubing pressure

functions with a pressure gauge.

Valve, Gate, 5-1/87 5M

3. Adapter, Studded top and flanged bottom, 5-1/8 5M X 4-1/167

=

(2) SM.
4. Pneumanc Acmated Valve:, 5-1/87 5SM Valve Assembly
S. Valve, Gate, 5-1/87 SM.

6. Adapter, Tubing Head, studdad top and flanged bortom. 117 5M
X 5-1/87 5M.

7. Tubing Hanger; 5-12" Tubmg Hanger Assambly

8. Casing Spool Assembly: 13-5/8" 5M bottom flange X 117 5M,
w/two 2-1/16 SM. Flanged outlets. tie-down screw packing.

9. Casing Head Assembly: 13-5/8” 5M X 9-5/8” SOW witwo, 2”
NPT-Line Pipe Outlets

10.  Surface Casing, 13-3/8”, 54.5-ppf, J-55, ST&C.
11.  Intermediate Casing 9-5/8, 47-ppf. L-80, LT&C
12.  Injection Tubing, 5-1/2”, 17-ppf, L-80 (Intemally Coated).

gy

3 e Denbury ©

Figure 5-7: Proposed Injection Well Nos. Orion-1, Orion-{ Revised by: DO | Date: 1192022 | Drawing not to scale

2. Orion -3 Wellhead Schematic

Figure 1: Injection Well Wellhead Schematicand Details

17 Well Construction Details for Orion Storage Facility
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8.0 WELL OPENINGS TO FORMATION

The protective casing will be perforated across three different intervals throughout the life of the project.
Injecting into different intervals will ensure that the horizontal migration of the CO, plume is managed. The
initial injection target is the deepest perforation interval as shown in Table 19. The perforation interval
durations are described in Table 20. At the end of each cycle, Denbury will cease injection, pullthe tubing, and
move up-holeto the nextperforatedinterval. A castiron bridgeplug and 20 feet of CO, resistant cement will be
placed above the newly abandoned perforation intervalas shown in the wellbore schematics. Thesame process
will occur when movingup-hole to the third and final perforationinterval for Orion #1 and Orion #3.

OrionInjection Well #1 OrionInjectionWell #2 OrionInjectionWell #3

Number of
perforated 3 2 3
intervals

Perforated 10,242-10,380’ 9,911-10,002° 10,404-10,490°
interval 1

Perforated

. 9,887’-9,979’ 9,642’-9,728 10,023-10,109’
interval 2

P.erforated 9.685"-9.777 , 9,843’-9,929’
interval3

Table 19: Orion Wells #1, #2, & #3 Perforations Summary

Injection Duration by Perforation Interval (years)

Interval Orion#1 Orion#2 Orion#3
Perforated Interval 1 8 5 5
Perforated Interval 2 7 15 8
Perforated Interval 3 5 - 7

Table 20: Perforated Interval Durations

18 Well Construction
Details for Orion Storage Facility
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9.0 SCHEMATICS OF THE SUBSURFACE CONSTRUCTION DETAILS

The casing set depths and cement plan will protect the lowest USDW (deepest 1,300 ft). Formation tops will be confirmed at the time of drilling.
Denbury will installelectronictemperature, pressure,and flowmeters transmitters to continuously monitor the CO, stream and annulus pressure. A
quartztype permanentdownhole gauge (PDHG) will be set above the packer. In addition to these continuous recording devices,alarmsand
automaticshut-off systemswill be installed pursuant to 40 CFR 146.88(e). For the injection wells, 15 centralizers will be used for the surface casing, 42
centralizers will be used for the intermediate casing, and 39 centralizers for the protective liner. The stratigraphic well will use 15 centralizers for the
surface casing, 42 centralizers for the intermediatecasing, and 78 centralizersfor the protective casing. Exact locationsof the centralizers are
described in Figures 2through 10.

PROPOSED WELLBORE DIAGRAM FIELD: Orion
WELL: Orion Well #1 GL ELE: 150
Location: | OPERATOR: Denbury DF ELE: 12
Latitude (Y): 30.786402 COUNTY: Baldwin KB ELE: 162
Longitude (X): -87.684030 STATE: AL
STATUS: Class VI Permit DATE SPUDDED: TBD
PERMIT NO. TBD COMPLETED: TBD
WELL TYPE: Injection Well
SECTION: 1T
TOWNSHIF 38
RANGE: 4E (Drawing: Not to scale)
Formation Tops
o % " |20, 94 1b/tt, H40, Welded set at = 100°
17-172" Hole %
USDW (~13007) %\
. 13-3/8", 54.51bift, J-55, BTC set at + 1,475’
/ Lead - 623 sx Light Weight 12.0 ppg , yield 2.56 ft*3/sk + additives
/ Tail - 428 sx 14.5 ppg, yield 1.39 ft*3/sk cement + additives
/ 15 Centralizers (10" above shoe, Jis 182, Jts 3&4)
% and 1 every third joint to the surface.
Wilcox (15917 %
% Injection Tubing: 5-1/2" 17 # L-80 (Internally Coated) Premium Connection Crossover to
% 412" 12.6# L-80 (Internally Coated) flush joints (Premium Connection) at + 10,200".
12-114" hole é
Selma Chalk (4,735") é
% 7" Packer + Liner Hanger set at +6,200'
i 9.5/8", AT#, L 80, LT&C csg set at +6,500
: _.':_ Lead - 1273 sx 13.0 ppqg, yield 1.76 ft*3/sk Class H HSR cement + additives.
: : Tail - 356 sx 16.4 ppg yield 1.07 ft*3/sk Class H HSR cement + additives.
: .': 42 Centralizers (10" above shoe, 10 feet below the collar, Jts 283,
; E 1 every third joint starting with the top of joint 5 through joint 47
TMS Top (6.884') : 1 every fourth joint starting with the top of joint 48 through joint 270
Top Tusc. Sand (7,217 i
Dantzler (7,811} b
i 7" 29 # SM25Cr125, Vam Top set at = 6,200° - 11,600
pLe C02 Resistant Cement
: .': Tail - 670 sx 16.0 ppg yield 1.23 ft*3/sk C02 Resistant Cement.
8-1/2" hole e 39 Centralizers (10' above shoe, 10 feet below the collar, Jts 283,
1 every third joint starting with the top of joint 5 through joint 47
: _.':_ 1 every fourth joint starting with the top of joint 48 through joint 264
Washfred (8,865) e
E I- Permanent Downhole Gauge with TEC Cable strapped to Injection Tubing at = 10,170’
: E Injection Packer: 7" X 4-1/2" Nickel Plated Full bore Lockset Packer at = 10,200"
Paluxy Formation (9,400°) i
~ Open Perforation Interval f/ + 10,242" - 10,380
3 PBTD:  11,580°
Ferry Lake (11,462") TD: = 11,600

Figure 2: Orion #1 Injection Well Schematic (Perforated Interval 1)
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PROPOSED WELLBORE DIAGRAM FIELD:
WELL:

Location: | OPERATOR:
Latitude (Y):  30.786402 COUNTY:
Longitude (X): -87.684030 STATE:
STATUS:

PERMIT NO.

WELL TYPE:

SECTION: 17

TOWNSHIF 38

RANGE: 4E
Formation Tops

Orion

Orion Well #1
Denbury
Baldwin

AL

Class VI Permit

TBD
Injection Well

Wilcox (1591')

Selma Chalk (4,735')

TMS Top (6,884')

Top Tusc. Sand (7,217)

Dantzler {7,811")

Washfred (8,865)

Paluxy Formation (9,400%)

Ferry Lake (11,462')

17-1/2" Hole

USDW (~13007)

.

12-1/4" hole

8-1/2" hole

//

LT

SRR

L

GL ELE: 150
DF ELE: 12
KB ELE: 162

DATE SPUDDED: TBD
COMPLETED: TBD

(Drawing: Not to scale)

§ 20", 94 Ibift, H-40, Welded set at + 100°

A\
L 13.3/8", 54.5 Ib/ft, J-55, BTC set at + 1,475

Lead - 623 sx Light Weight 12.0 ppa , yield 2.56 ft*3/sk + additives
Tail - 428 sx 14.5 ppg, yield 1.39 ft*3/sk cement + additives
15 Centralizers (10" above shoe, Jts 1&2, Jts 384)

and 1 every third joint to the surface.

Injection Tubing: 5-1/2" 17 # L-80 {Internall

4.1/2" 12.6# L-80 {Internally Coated) flush joints (Premium Connection) at + 9,840",

7" Packer + Liner Hanger set at +6,200'

9.5/8", 47#, L-80, LT&C csg set at +6,500"
Lead - 1273 sx 13.0 ppg, yield 1.76 ft*3/sk Class H HSR cement + additives.
Tail - 356 sx 16.4 ppg yield 1.07 ft*3isk Class H HSR cement + additives.
42 Centralizers (10" above shoe, 10 feet below the collar, Jts 2&3,

1 every third joint starting with the top of joint 5 through joint 47

1 every fourth joint starting with the

7" 29 # SM25Cr125, Vam Top set at = 6,200' - 11,600'

CO2 Resistant Cement

Tail - 670 sx 16.0 ppg yield 1.23 ft*3/sk C02 Resistant Cement.
39 Centralizers (10" above shoe, 10 feet below the collar, Jts 2&3,
1 every third joint starting with the top of joint 5 through joint 47

1 every fourth joint starting with the

Permanent Downhole Gauge with TEC Cable strapped to Injection Tubing at + 9,810

Injection Packer. 7" X 4-1/2" Nickel Plated Full bore Lockset Packer at + 9,840"

Open Perforation Interval f/ £ 9,887" - 9,979

Set CIBP with 20 feet of CO2 Resistant Cement on top at + 10,150

Abandoned Perforation Interval f + 10,242

PBTD: = 11,580°
TD: = 11,600°

y Coated) Premium Connection Crossover to

top of joint 48 through joint 270

top of joint 48 through joint 264

'-10,380°

Figure 3: Orion #1 Injection Well Schematic (Perforated Interval 2)
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PROPOSED WELLBORE DIAGRAM FIELD: Orion
WELL: Orion Well #1 GL ELE: 150
Location: | OPERATOR: Denbury DF ELE: 12
Latitude (Y):  30.786402 COUNTY: Baldwin KB ELE: 162
Longitude (X): -87.684030 STATE: AL
STATUS: Class VI Permit DATE SPUDDED: TBD
PERMIT NO. TBD COMPLETED: TBD
WELL TYPE: Injection Well
SECTION: 17
TOWNSHIF 38
RANGE: 4E (Drawing: Not to scale)

Formation Tops

% 20", 94 Ib/ft, H-40, Welded set at + 100°

..

17-1/2" Hole

USDW (~13007) \
A 13-3/8", 54.5 Ibift, J-55, BTC setat + 1,475’
Lead - 623 sx Light Weight 12.0 ppg , yield 2.56 ft*3/sk + additives
Tail - 428 sx 14.5 ppg, yield 1.39 ft*3/sk cement + additives
15 Centralizers (10" above shoe, Jis 182, Jts 384)
and 1 every third joint to the surface.

Wilcox (1591')

Injection Tubing: 5-1/2" 17 # L-80 (Internally Coated) Premium Connection Crossover to
4-1/2" 12.6# L-80 (Internally Coated) flush joints (Premium Connection) at+ 9,640°.

12-1/4" hole

Selma Chalk (4,735)

1" Packer + Liner Hanger set at +6,200'

9-5/8", AT#, L-80, LT&C csg set at +6,500"
Lead - 1273 sx 13.0 ppg, yield 1.76 ft*3/sk Class H HSR cement + additives.
Tail - 356 sx 16.4 ppg yield 1.07 ft*3/sk Class H HSR cement + additives.
42 Centralizers (10" above shoe, 10 feet below the collar, Jts 283,

1 every third joint starting with the top of joint 5 through joint 47

1 every fourth joint starting with the top of joint 48 through joint 270

TMS Top (6,884

Top Tusc. Sand (7,21T)

Dantzler {7,811')

7" 29 # SM25Cr125, Vam Top set at + 6,200 - 11,600°
CO2 Resistant Cement
Tail - 670 sx 16.0 ppg yield 1.23 ft*3/sk C02 Resistant Cement.
39 Centralizers (10" above shoe, 10 feet below the collar, Jts 2&3,
1 every third joint starting with the top of joint 5 through joint 47
1 every fourth joint starting with the top of joint 48 through joint 264

8-1/2" hole

Washfred (8,865')

Permanent Downhole Gauge with TEC Cable strapped to Injection Tubing at + 9,610

Injection Packer: 7" X 4-1/2" Nickel Plated Full bore Lockset Packer at + 9,640'

Open Perforation Interval f/ + 9,685" - 9,777"

Paluxy Formation (9,400°) Set CIBP with 20 feet of CO2 Resistant Cement on top at + 10,150"
Abandoned Perforation Interval f/ = 9,887 - 9,979
Set CIBP with 20 feet of CO2 Resistant Cement on top at = 10,150

Abandoned Perforation Interval f/ £ 10,242" - 10,380"

PBTD: £ 11,580’
TD: + 11,600°

Ferry Lake (11,462')

Figure 4: Orion #1 Injection Well Schematic (Perforated Interval 3)
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PROPOSED WELLBORE DIAGRAM FIELD: Orion
WELL: Orion Well #2
Location: | OPERATOR: Denbury
Latitude (Y):  30.800269 COUNTY: Baldwin
Longitude (X): -87.683269 STATE: AL
STATUS: Class VI Permit
PERMIT NO. TBD
WELL TYPE: Injection Well
SECTION: 8
TOWNSHIF 38
RANGE: 4E
Formation Tops
|
17-1/2" Hole \Z
USDW (~1300') %
Wilcox (1551')
12-1/4" hole
Selma Chalk (4,695')
TMS Top (6,8447)
Top Tusc. Sand (7,17T)
Dantzler (7,771')
8-1/2" hole
Washfred (8,825')
Paluxy Formation (9,360)
Ferry Lake (11,422')

//

GL ELE: 150
DF ELE: 12
KB ELE: 162

DATE SPUDDED: TBD
COMPLETED: TBD

(Drawing: Not to scale)

§ 20", 94 Ibift, H-40, Welded set at + 100’

N .
& | 13-3/87, 54,5 Ibift, J-55, BTC setat+ 1,475
Lead - 623 sx Light Weight 12.0 ppa , yield 2.56 ft*3/sk + additives
Tail - 428 sx 14.5 ppg, vield 1.39 ft*3/sk cement + additives
15 Centralizers (10" above shoe, Jts 182, Jts 384)
and 1 every third joint to the surface.

Injection Tubing: 5-1/2" 17 # L-80 (Internally Coated) Premium Connection Crossover to
4.1/2" 12.6# L-80 {Internally Coated) flush joints {(Premium Connection) at + 9,860",

7" Packer + Liner Hanger set at +6,200'

9-5/8", 47#, L-80, LT&C csg set at +6,500
Lead - 1273 sx 13.0 ppg, yield 1.76 ft*3/sk Class H HSR cement + additives.
Tail - 356 sx 16.4 ppg yield 1.07 ft*3/sk Class H HSR cement + additives.
42 Centralizers (10" above shoe, 10 feet below the collar, Jts 283,

1 every third joint starting with the top of joint 5 through joint 47

1 every fourth joint starting with the top of joint 48 through joint 270

7" 29 # SM25Cr125, Vam Top set at + 6,200 - 11,600°
C0O2 Resistant Cement
Tail - 670 sx 16.0 ppg yield 1.23 ft*3/sk C02 Resistant Cement.
39 Centralizers (10" above shoe, 10 feet below the collar, Jts 283,
1 every third joint starting with the top of joint 5 through joint 47
1 every fourth joint starting with the top of joint 48 through joint 264

Permanent Downhole Gauge with TEC Cable strapped to Injection Tubing at + 9,830"

Injection Packer: 7" X 4-1/2" Nickel Plated Full bore Lockset Packer at + 9,860"

Open Perforation Interval f/ + 9,911" - 10,002'

PBTD: +11,580"
TD: + 11,600°

Figure 5: Orion #2 Injection Well Schematic (Perforated Interval 1)
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PROPOSED WELLBORE DIAGRAM FIELD: Orion
WELL: Orion Well #2
Location: | OPERATOR: Denbury
Latitude (Y):  30.800269 COUNTY: Baldwin
Longitude (X): -87.683269 STATE: AL
STATUS: Class VI Permit
PERMIT NO. TBD
WELL TYPE: Injection Well
SECTION: 8
TOWNSHIF 38
RANGE: 4E
Formation Tops
|
17-1/2" Hole \Z
USDW (~1300') %
Wilcox (1551')
12-1/4" hole
Selma Chalk (4,635')
TMS Top (6,8447)
Top Tusc. Sand (7,177')
Dantzler (7,771')
8-1/2" hole
Washfred (8,825')
Paluxy Formation (9,360°)
Ferry Lake (11,422')

//

e

GL ELE: 150
DF ELE: 12
KB ELE: 162

DATE SPUDDED: TBD
COMPLETED: TBD

(Drawing: Not to scale)

% 20", 94 Ibift, H-40, Welded set at + 100"

N
- 13.3/8", 54.5 Ibfft, J-55, BTC set at + 1, 475"

Lead - 623 sx Light Weight 12.0 ppa , yield 2.56 ft*3/sk + additives
Tail - 428 sx 14.5 ppy, yield 1.39 ft*3/sk cement + additives
15 Centralizers (10" above shoe, Jis 182, Jts 384)

and 1 every third joint to the surface.

Injection Tubing: 5-1/2" 17 # L-80 (Internally Coated) Premium Connection Crossover to

4-1/2" 12.6# L-80 (Internally Coated) flush joints (Premium Connection) at + 9,600".

7" Packer + Liner Hanger set at +6,200'

9.5/8", AT#, L-80, LT&C csg set at 26,500
Lead - 1273 sx 13.0 ppg, yield 1.76 ft*3/sk Class H HSR cement + additives.
Tail - 356 sx 16.4 ppg yield 1.07 ft*3/sk Class H HSR cement + additives.
42 Centralizers (10" above shoe, 10 feet below the collar, Jts 283,

1 every third joint starting with the top of joint 5 through joint 47

1 every fourth joint starting with the top of joint 48 through joint 270

7" 29 # SM25Cr125, Vam Top set at + 6,200 - 11,600°
C02 Resistant Cement
Tail - 670 sx 16.0 ppg yield 1.23 ft*3/sk C02 Resistant Cement.
39 Centralizers (10" above shoe, 10 feet below the collar, Jts 283,
1 every third joint starting with the top of joint 5 through joint 47
1 every fourth joint starting with the top of joint 48 through joint 264

Permanent Downhole Gauge with TEC Cable strapped to Injection Tubing at + 9,570

Injection Packer: 7" X 4-1/2" Nickel Plated Full bore Lockset Packer at + 9,600"

Open Perforation Interval ff + 9,642" - 9,728'
Set CIBP with 20 feet of CO2 Resistant Cement on top at + 9,800
Abandoned Perforation Interval f/ £ 9,911" - 10,002'

PBTD: + 11,580
TD: + 11,600°

Figure 6: Orion #2 Injection Well Schematic (Perforated Interval 2)
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PROPOSED WELLBORE DIAGRAM FIELD: Orion
WELL: Orion Well #3 GL ELE: 150
Location: | OPERATOR: Denbury DF ELE: 12
Latitude (Y):  30.800072 COUNTY: Baldwin KB ELE: 162
Longitude (X): -87.660169 STATE: AL
STATUS: Class VI Permit DATE SPUDDED: TBD
PERMIT NO. TBD COMPLETED: TBD
WELL TYPE: Injection Well
SECTION: 10
TOWNSHIF 38
RANGE: 4E (Drawing: Not to scale)
Formation Tops
\\% % | 207, 94 1bift, H-40, Welded set at = 100
17-1/2" Hole \é %
USDW (~13007) % %\
e 13-3/8", 54.5 Ibift, J-55, BTC setat + 1,475'
/ Lead - 623 sx Light Weight 12.0 ppg , yield 2.56 ft*3/sk + additives
/ / Tail - 428 sx 14.5 ppy, yield 1.39 ft*3/sk cement + additives
/ 15 Centralizers (10" above shoe, Jis 182, Jts 384)
% and 1 every third joint to the surface.
Wilcox (1591') %
% Injection Tubing: 5-1/2" 17 # L-80 (Internally Coated) Premium Connection Crossover to
é 4.1/2" 12.6# L-80 {Internally Coated) flush joints (Premium Connection) at + 10,350".
12-1/4" hole é
Selma Chalk (4,735") %
% 1" Packer + Liner Hanger set at +6,200°
.
3 :':.Z.‘-:'Z 9.5/8", AT#, L-80, LT&C csg set at +6,500°
E Lead - 1273 sx 13.0 ppg, yield 1.76 ft*3/sk Class H HSR cement + additives.
i Tail - 356 sx 16.4 ppg yield 1.07 ft*3/sk Class H HSR cement + additives.
42 Centralizers (10" above shoe, 10 feet below the collar, Jis 283,
1 every third joint starting with the top of joint 5 through joint 47
TMS Top (6,884) 1 every fourth joint starting with the top of joint 48 through joint 270
Top Tusc. Sand (7,21T)
Dantzler (7,811")
7" 29 # SM25Cr125, Vam Top set at + 6,200 - 11,600°
C02 Resistant Cement
Tail - 670 sx 16.0 ppg yield 1.23 ft*3/sk C02 Resistant Cement.
8-1/2" hole 39 Centralizers (10" above shoe, 10 feet below the collar, Jts 283,
1 every third joint starting with the top of joint 5 through joint 47
1 every fourth joint starting with the top of joint 48 through joint 264
Washfred (8,865")
Permanent Downhole Gauge with TEC Cable strapped to Injection Tubing at +10,320"
Injection Packer: 7" X 4-1/2" Nickel Plated Full bore Lockset Packer at = 10,350’
Paluxy Formation (9,400%)
Open Perforation Interval f/ + 10,404' - 10,490°
PBTD: + 11,580
Ferry Lake (11,462') TD: = 11,600°

Figure 7: Orion #3 Injection Well Schematic (Perforated Interval 1)
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PROPOSED WELLBORE DIAGRAM FIELD: Orion
WELL: Orion Well #3 GL ELE: 150
Location: | OPERATOR: Denbury DF ELE: 12
Latitude (Y):  30.800072 COUNTY: Baldwin KB ELE: 162
Longitude (X): -87.660169 STATE: AL
STATUS: Class VI Permit DATE SPUDDED: TBD
PERMIT NO. TBD COMPLETED: TBD
WELL TYPE: Injection Well
SECTION: 10
TOWNSHIF 38
RANGE: 4E (Drawing: Not to scale)

Formation Tops

% 20", 94 Ibift, H-40, Welded set at + 100"

.

17-1/2" Hole

_

USDW (~13007) \
I 13-3/8", 54.5 Ibift, J-55, BTC setat + 1,475'
Lead - 623 sx Light Weight 12.0 ppa , yield 2.56 ft*3isk + additives
Tail - 428 sx 14.5 ppyg, yield 1.39 ft*3/sk cement + additives
15 Centralizers (10" above shoe, Jts 182, Jts 384)
and 1 every third joint to the surface.

Wilcox (1591')

Injection Tubing: 5-1/2" 17 # L-80 {Internally Coated) Premium Connection Crossover to
4-1/2" 12.6# L-80 (Internally Coated) flush joints {Premium Connection) at+ 9,970".

12-1/4" hole

Selma Chalk (4,735")

7" Packer + Liner Hanger set at +6,200'

9.-5/8", A7#, L-80, LT&C csg set at +6,500°
Lead - 1273 sx 13.0 ppg, yield 1.76 ft*3/sk Class H HSR cement + additives.
Tail - 356 sx 16.4 ppg yield 1.07 ft*3/sk Class H HSR cement + additives.
42 Centralizers (10" above shoe, 10 feet below the collar, Jts 2&3,

1 every third joint starting with the top of joint 5 through joint 47

1 every fourth joint starting with the top of joint 48 through joint 270

TMS Top (6,884")

Top Tusc. Sand (7,217)

Dantzler (7,8117)

7" 29 # SM25Cr125, Vam Top set at + 6,200 - 11,600°
CO2 Resistant Cement
Tail - 670 sx 16.0 ppg yield 1.23 ft*3/sk C02 Resistant Cement.
39 Centralizers (10" above shoe, 10 feet below the collar, Jis 283,
1 every third joint starting with the top of joint 5 through joint 47
1 every fourth joint starting with the top of joint 48 through joint 264

8-1/2" hole

Washfred (8,865')

Permanent Downhole Gauge with TEC Cable strapped to Injection Tubing at + 9,940

Injection Packer. 7" X 4-1/2" Nickel Plated Full bore Lockset Packer at + 9,970

Paluxy Formation (9,4007)
Open Perforation Interval f + 10,023" - 10,109

Set CIBP with 20 feet of CO2 Resistant Cement on top at + 10,200°
Abandoned Perforation Interval f/ + 10, 404" - 10,490

PBTD: = 11,580°
TD: +11,600°

Ferry Lake (11,462")

Figure 8: Orion #3 Injection Well Schematic (Perforated Interval 2)
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Location:

Latitude (Y):  30.800072
Longitude (X): -87.660169

Formation Tops

PROPOSED WELLBORE DIAGRAM FIELD: Orion

WELL: Orion Well #3
OPERATOR: Denbury
COUNTY: Baldwin
STATE: AL
STATUS: Class VI Permit
PERMIT NO. TBD
WELL TYPE: Injection Well
SECTION: 10
TOWNSHIF 38
RANGE: 4E

.

17-1/2" Hole

USDW (~1300)

Wilcox (1591)

-

Selma Chalk (4,735)

12-1/4" hole

TMS Top (6,884

Top Tusc. Sand (7,217)

Dantzler (7,811')

Washfred (8,865

8-1/2" hole

Paluxy Formation (9,400%)

Ferry Lake (11,462')

GL ELE: 150
DF ELE: 12
KB ELE: 162

DATE SPUDDED: TBD
COMPLETED: TBD

(Drawing: Not to scale)

§ 20", 94 Ibift, H-40, Welded set at + 100"

N
L: 13-3/8", 54.5 Ibift, J-55, BTC set at + 1,475
Lead - 623 sx Light Weight 12.0 ppg , yield 2.56 ft*3/sk + additives
Tail - 428 sx 14.5 ppy, yield 1.39 ft*3/sk cement + additives
15 Centralizers (10" above shoe, Jts 182, Jts 384)
and 1 every third joint to the surface.

Injection Tubing: 5-1/2" 17 # L-80 (Internally Coated) Premium Connection Crossover to
4-1/2" 12.6# L-80 (Internally Coated) flush joints (Premium Connection) at+ 9,800".

1" Packer + Liner Hanger set at +6,200'

9.5/8", 4T#, L-80, LT&C csg set at +6,500
Lead - 1273 sx 13.0 ppyg, yield 1.76 ft*3/sk Class H HSR cement + additives.
Tail - 356 sx 16.4 ppg yield 1.07 ft*3/sk Class H HSR cement + additives.
42 Centralizers (10" above shoe, 10 feet below the collar, Jts 2&3,

1 every third joint starting with the top of joint 5 through joint 47

1 every fourth joint starting with the top of joint 48 through joint 270

7" 29 # SM25Cr125, Vam Top set at + 6,200" - 11,600°
C02 Resistant Cement
Tail - 670 sx 16.0 ppg yield 1.23 ft*3/sk C02 Resistant Cement.
39 Centralizers (10" above shoe, 10 feet below the collar, Jts 283,
1 every third joint starting with the top of joint 5 through joint 47
1 every fourth joint starting with the top of joint 48 through joint 264

Permanent Downhole Gauge with TEC Cable strapped to Injection Tubing at + 9,770"

Injection Packer. 7" X 4-1/2" Nickel Plated Full bore Lockset Packer at + 9,800"

Open Perforation Interval ff + 9,843" - 9,929’

Set CIBP with 20 feet of CO2 Resistant Cement on top at £ 9,980"

Abandoned Perforation Interval f/ + 10,023" - 10,109

Set CIBP with 20 feet of CO2 Resistant Cement on top at +10,200°

Abandoned Perforation Interval f/ £ 10,404" - 10,490"

PBTD: +11,580"
TD: + 11,600°

Figure 9: Orion #3 Injection Well Schematic (Perforated Interval 3)
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(Drawing: Not to scale)
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Figure 10: Chastang#1 Stratigraphic Well Schematic
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