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PERMIT CONDITIONS \

West Virginia Code § 22-6-11 allows the Office of Oil and Gas to place specific conditions upon
this permit. Permit conditions have the same effect as law. Failure to adhere to the specified

permit conditions may result in enforcement action.

CONDITIONS

1. All pits must be lined with a minimum of 20 mil thickness synthetic liner.

2. In the event of an accident or explosion causing loss of life or serious personal injury in
or about the well or while working on the well, the well operator or its contractor shall give
notice, stating the particulars of the accident or explosion, to the oil and gas inspector and the
Chief within twenty-four (24) hours.

3. Well work activities shall not constitute a hazard to the safety of persons.






S 200506 F

Plugging Summary - AEP-2

Prior to plugging the AEP-2 well, all equipment such as tubing, packer, gauges and well tree will be
removed from the well.

A cement retainer will be set in the 7™ casing approximately 50 ft. above the top perforation; the retainer
will be set +/- 7,700 ft. The perforations (7,748 to 7,848 ft.) will be squeezed off by pumping 50/50
Pozmix cement through a tubing work string which will be stabbed into the cement retainer. When the
squeeze job is complete, the tubing will be pulled out of the cement retainer and the retainer will be
closed so that cement cannot come back up hole. A 400 ft. 50/50 Pozmix cement plug will be spotted on
top of the retainer from approximately 7,300 ft. to 7,700 ft. The 50/50 Pozmix cement blend will be used
on these two plugs due to its CO2 corrosion-resistance qualities. A gel spacer will be placed from 6,505
ft. to 7,300 fi. and a cement plug will be spotted at the bottom of 9-5/8" deep intermediate casing string.

Once the retainer has been set, the perforations have been squeezed off, the 400 ft. cement plug has been
placed on top of the retainer, and the plug at the bottom of the 9-5/8” casing has been set, the 7
production casing will be considered dead and the 9-5/8” casing annulus will be grouted or bullhead
squeezed. If grouting is used, a grouting string (1” or 1.5” tubing) will be run down the 9-5/8” casing
annulus to a depth of +/- 2,000 ft. Once the grouting string is in place, gel will be pumped down the string
until approximately 50 Bbl of gel has been pumped or until circulation to surface has been established,
whichever comes first. The 9-5/8” casing annulus will then be grouted by pumping a volume of cement
(28 sacks per 100 ft. of depth) calculated to fill the annulus from the bottom of the grouting string back to
the surface. Grout cement composition will be designed for purpose with a dispersant additive as needed
for friction reduction. An additive for gas migration prevention may also be used as recommended by the
cementing contractor. The cement blend used will satisfy the minimum requirements of the WVDEP for
setting time and compressive strengths.

Once the 9-5/8” casing has been grouted or squeezed, four additional Class A cement plugs will be
spotted inside the 4-1/2” casing: one at the top of cement on the 9-5/8” intermediate casing string; one at
the casing seat on the 13-3/8” coal string; one at the interface between the fresh water and brine water
reservoirs; and one at the surface of the well. Gel spacers will be placed between the cement plugs.
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Form: WW -2B 0050
STATE OF WEST VIRGINIA 53-0 206

DEPARTMENT OF ENVIRONMENTAL PROTECTION, OFFICE OF OIL AND GAS
WELL WORK PERMIT APPLICATION -

s Sof
1) Well Operator _ Appalachian Power Co. [ [Mason | Graham | New Haven |
Operator ID  County District  Quadrangle
2) Operator(Js Well Number: AEP 2 . 3) Elevation: 585.8 ft +/-
4) Well Type: (a) Oil or Gas Other: Test Well—Class V
(b) If Gas: Production / Underground Storage
Deep / Shallow RECE'VED
5) Proposed Target Formation(s): Rose Run Sandstone/Copper Ridge Dolomite Office of Oil & Gas
JUL 1 6 2008
6) Proposed Total Depth: 8.400 Feet :
7) Approximate fresh water strata depths: 250 ft WV Department of
8) Approximate salt water depths: >250 ft Environmental Protection

9) Approximate coal seam depths: ~417, 468, 554, 602, 743, 782, 812, 862, 943, 983, 1073 ft
10) Does land contain coal seams tributary to active mine? _Yes

11) Describe proposed well work  Install CO, injection well to test geologic storage of CO; in deep saline

formations.
12) CASING AND TUBING PROGRAM
TYPE _ SPECIFICATIONS FOOTAGE INTERVALS CEMENT
0 & NN f ) 2o 20 S L DVITS
Size Grade | Weightperft | For Drilling | Leftin Well | Fill -up (Cu. Ft.)
Conductor ’
(optional)
' . , , 280’-surface,
Fresh Water 20 H40 94 280 280 269 of
1,800-surface
Coal .3/8” ’ ’ ’ ?
13-3/8 J55 61 1,800 1,800 1250 of
N80
i 36, 6,400-4,000°,
Intermediate g9-5/8” | HCN 6.400 6,400’ 000
40 ’ 752 cf
80
N80, 26
y 4 L
Production 7 N80, 29, 8,400’ 8,400° 8, 0: 614’1(')00’
13Cr 29 ¢
Tubing 4-1/2” To be installed at a later date
Packers: Kind Retrievable, coated
Sizes 7
4900 Depths Set Above/between Rose Run and/or Copper Ridge

Qe 3000017788
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WW -28B
(Rev. 8/09) )
: STATE OF WEST VIRGINIA ) ‘
DEPARTMENT OF ENVIRONMENTAL PROTECTION, OFFICE OF OIL AND GAS
WELL WORK PERMIT APPLICATION
A $3 S 4o
1) Well Operator Prai2chian Power Company DBA American Electic Power ™ | Mason s30) | Graham | _Mewkaven |

Operator ID . County District  Quadrangle

2) Operator's Well Number; AEP 2 - 3) Elevation: 586.12
4)Well Type: (a)Oil____orGas______ (@)Ofuar : Test Wel (yass T

(b) f Gas:  Production lUnderground Storage '
'Deep / Shallow

5) Proposed Target Formation(s): Rose Run Sandstone Proposed Target Depth: 7.748'
6) Proposed Total Depth: 7.957 Feet Formation at Proposed Total Depth: Copper Rigge Dalomita

7) Approximate fresh water strata depths: 0 w0200
8) Approximate salt water depths: +-1,150'

9) Approximate coal seam dépths: 417', 468", 602', 743, 782', 812", 862", 943', 983", 1,073

10) Does land contain coal seams tributary to active mine? Yes

11) Describe proposed well work in detail Kt wal with brine water. Pud down hole pressura and temparature gauges, Injection fuing
and Infaction packar, Run tn hole with rotdevablo bridgo plug and retrigvabla packer on 2-@‘8‘ §UE tubing. Straddle perfarations from: 8313' to 8351", 8241' to 8265' and 8189'to
6224', Break down each isolated sal of perfcrations with 15% HCl acid, Displace ackd to perforationa wtlh‘ briqu waler. Record pressuro after frjection (o rotativa permeabiiity eal:ulam;s.

Pull ratiavable bridgs plug, packer and tubing wel. R down hole pressura and tamparatirs gauges. 1.90° injection tubing end trjectian packer back In well and sat at +/- 807"

12) CASING AND TUBING PROGRAM
TYPE  SPECIFICATIONS ._FOOTAGE " INTERVALS _ C
Size Grade | Weight per ft AFor Drilling | Left in Well | Fill -ug! \F “
Conductor ' o : / (94
FreshWater | 20" |H-40| 94.0#fft. | 297 | 297 J[350 sks Class X| \
Coal ©  |18375°| J-55 | 68.0#fft. | 1,805' | 1,805' [1.370sksClassA
Intermediate- | g g0 [ s5, p-110]36.0 8, 40.0 1t 6,405' 6,405' /,.suauommamuma
Production | 7.0" [vesprojesosm,z00m| 7,957 | 7,957 e
Tubing 3.50" | L-80 | 9.20 #ft. - '
Liners
' Packers:  Kind WEDSWA o]l WH -GS Wao TE00SE Foliar vt weafuueofd WE -5
Sizes 1" . Svbmuffoce vowg 0
Depths Set 7 (%¢' ' ' ) \g?) s
g" °°‘0\\%®\“
S o
5@ ks (\«\0“\ Go'i\o(\
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WR-35 DATE: 6/23/09

Rev (5-01) _ API#:47-S300BR S0 b o
State of West Virginia
Department of Environmental Protection
Office of Oil and Gas
Well Operator’s Report of Well Work
Farm name: Appalachian Power Co. Opemator Well No.; ABP-2
LOCATION: Elevation: 583.8 ft. Quadrangle: New Haven
District:Giraham ) County: Mason

Latitude: 68,689 'FeetSouthof _39_Deg. 00 Min. _ 00__ Sec.
Longitude_ 6,123__ Feet West of 81 Deg.

55__Min__ 00___Sec.
Company: Appalachian Power Co, DBA AEP

Casing & Used in LefRinwell | Cement fill
Tubing drilling up Cu. Fi,
Address: US.Rt, 33, Mountaineer Plant 20" 280 280° 295cf
New Haven, WV 25265-0419
. 13-3/8" 1805 1805’ 1250 cf
_Agent: Richard D. Thompson 9.5/8" 6405" 6405° 752 cf
Inspectors Jamie Stevens - i 7957 7957 661 cf
Date Permit Issued: 06/24/2008 3-12" 7,735° 7,735° -
Date Well Work Commenced: 09/08/2008
Date Well Work Completed: 06/20/2009
Verba) Plugeing: n/a
Date Permission granted on: [ .
Rotary X  Cable Rig: UDI 51 NLVLIVED
Total Depth (feet): 7959° Ofifte of Ol & Gas
Fresh Water. Depth (ft.): 250° N J
JUL 2 2 4008
Salt Water Depth (ft.): 1232'
- WV Department of
Is coal being mined in area (N/Y)? Yes Envir nlﬁﬁ@gﬁan
Coal Depths (ft.):_417°-1073’ layered '
OPEN FLOW DATA
Formation of interest; Rose Run Pay zone depth (ft): 7,748'

Gas: Initial open flown: 0 MCF/d Oil: Initial open flow: 0 Bbl/d

Final open flow: 0 MCF/d  Final open flow: 0 Bbid
Time of open flow between initial and final tests: Hours
Static rock Pressure psig (surface pressure) after Hours

Formation of interest; Copper Ridpe _ Pay zone depth (ft): 7,853

Gas: Initial open flow: 9 MCF/d Oil: Initial open flow: ¢ _Bbl/d
Final open flow: 0 MCF/d  Final open flow: _0 Bbl/d
Time of open flow between initial and final tests: 0 Hours

Static rock Pressure psig (surface pressure) after Hours

NOTE: ON BACK OF THISFORM PUT THE FOLLOWING: 1). DETAILS OF PERFORATED
INTERVALS, FRACTURING OR STIMULATING, PHYSICAL CHANGE, ETC. 2). THE WELL
LOG WHICH 1S A SYSTEMATIC DETAILED GEOLOGICAL RECORD OF ALL FORMATIONS,
INCLUDING COAL ENCOUNTERED BY THE WELLBORE.

Signed: )QI;M ﬂ. %490-——

By: : A "
Date: 2L $/04
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Perforated Intervals
Interval Formation Depth
1 Rose Run Sandstone 7748-776%
Rose Run Sandstone 7795-7810
Rose Run Sandstone 7814.7848
Shot Density = 4 shots per foot
400 gallons 15% HCl spotted prior to perforating, swabbed back
4,500 gallons 15% HCI with 100 perf balls, swabbed back
AEP Mountaineer Plant, AEP-2 Well Log Summary
Lithology or Formation Depth
Ground Surface/Alluviuny Undiff. Pennsylvania Bedrock - 0-1,156 ¢
Sharon Sandstone 1,156
Maxville Litnestone 1,244
Cuyahoga Shale 1,260
Sunbury (Coffee) shale 1,722
Berea sandstone 1,732
Chagrin shale 1,753
Lower Huron shale 2,817
Java shale 3,178
Pipe Creek shale 3278
Angola ghale 3,294
Rhinestrect shale 3,381
Hamilton shale 3,542
Marcellus shale 3,584
Onondaga limestone 3,594
Helderberg Jimestone 3,722
Salina dolomite 3814
Lockport dolomite 4,358
Niagaran/Rose Hill shale 4,580
Dayton/Casing Shell limestone 4,788 5
Brassfield/Packer Shell limestone 4,850
‘Tuscarora/Clinton sandstone 4,883
Medina sandsione 5,022
Queenston shale 5,026
Utica Shale 5,640
Point Pleasant Shale 6,270
Trenton limestone 6,358
Black River limestone 6,480
Gull River limestone 6,970
Lower Chazy limestone 7,028 - !
Glenwood/Wells Creek shale 7.086
St. Peter sandstone 7,166
Beekmantown dolomite 7,194
Rose Run sandstone 7,748
Copper Ridge dolomite 7,853

* Coal found from 417 - 1,073°
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SURFACE OWNER WAIVER

Operator’s Well
Number AEP-2

S TO SU E O RS NAMED ON PAGE WW4-

The well operator named on page WW-4A is applying for a permit from the State to plug and abandon a well,
(Note: If the surface tract is owned by more than three persons, then these materials were served on you because
your name appeared on the Sheriffs tax ticket on the land or because you actually occupy the surface tract. In
either case, you may be the only owner who will actually receive these materials.) See Chapter 22 of the West
Virginia Code. Well work permits are valid for 24 months. If you do not own any interest in the surface tract, please
forward these materials to the true owner immediately if you know who it is. Also, please notify the well operator
and the Office of Qil and Gas.

NOTE: YOU ARE NOT REQUIRED TO FILE ANY COMMENT.
TO FILF, COMME BTAIN ADDIT FORMATION:

Chief, Office of Oil and Gas
Department of Environmental Protection
601 57 St. SE
Charleston, WV 25304
(304) 926-0450

Time Limits and methods for filing comments, The law requires these materials to be served on or
before the date the operator files his Application. You have FIVE (5) DAYS after the filing date to file your
comments. Comments must be filed in person or received in the mail by the Chief’s office by the time stated above.
You may call the Chief’s office to be sure of the date. Check with your postmaster to ensure adequate delivery time
or to arrange special expedited handling. If you have been contacted by the well operator and you have signed a
“voluntary statement of no objection” to the planned work described in these materials, then the permit may be
issued at any time.

Comments must be in writing. Your comments must include your name, address and telephone number,
the well operator's name and well number and the approximate location of the proposed well site including district
and county from the application. You may add other documents, such as sketches, maps or photographs to support
your comments,

The Chief has the power to deny or condition a well work permit based on comments on the following
grounds:

1) The proposed well work will constitute a hazard to the safety of persons.

2) The soil erosion and sediment control plan is not adequate or effective;

3) Damage would occur to publicly owned lands or resources;

4) The proposed well work fails to protect fresh water sources or supplies;

5) The applicant has committed a substantial violation of a previous permit or a substantial violation of one
or more of the rules promulgated under Chapter 22, and has failed to abate or seek review of the
violation...”.

If you want a copy of the permit as it is issued or a copy of the order denying the permit, you

should request a copy from the Chief.

VOLUNT. MENT OF N B N
I hereby state that I have read the instructions to surface owners and that I have received copies of a Notice
and Application For A Permit To Plug And Abandon on Forms WW-4A and WW-4B, and a survey plat.

I further state that I have no objection to the planned work described in these materials, and I have no
objection to a permit being issued on those materials.

FOR EXECUTION BY A NATURAL PERSON FOR EXECUTION BY A CORPORATION,
ETC.
Date Name Appalachian Power Campany dba American Electric Power
Signature By CeanA Berry

Its @M@ﬁfs&ef Date
Signatureg"'%%‘-—% Date

2 foij2en










Form WW.-9

Property Boundary ey &
Road - =

Existing Fence e W e W e W 0
Planned Fence —-. /
Sueam 7,

/
» /—\'.. "/—\.. -

23

/

Open Dich
2,
Roeclke
&ggg
North N
Buildings

Water wells @
Drill site (=2

creadp veu

SL005060

Operator's Well No. AEP-2

LECEND

Diversion

Spnng O———-D
Wet Spot &

‘Drain Pipe with size in incheS o @ —

Waterway €4 &b &> &> &>

Croas Drain

L g 2 £ 2 2 & Z I J 7 F 2 7F 7

Anuficial Filter Strip XX XXXXX XX XX T XX ZIXEX

Ple cut walls ®

Pit: compacted il walls

Area for Land Application of Pit -

Proposed Revegetation Treatment: Acres Disturbed none

7-8

Prevegetation pH

NA

Lime

Tons/acre or to correct to pH

NA

Fertilizer (10-20-20 or equivalent) NA |bs/acre (300 Ibs minimum)
Mulch NA Tons/acre
Seed Mixtures
Areal Areall
Seed Type Ibs/acre Seed Type Ibs/acre

NA - work site is a gravel lot.

Attach:

Drawing(s) of road, location,pit and proposed area for fand application.

Photocopied section of involved 7.5' topographic sheet.

Plan Approved by:

Comments:

Title: Date:
Field Reviewed? ( )Yes { ) No
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WW-7
8-30-06

West Virginia Department of Environmental Protection
Office of Oil and Gas
WELL LOCATION FORM: GPS

o1, AP 47-5300506 WELL No. AEP-2

Geologic Carbon Dioxide Storage Demonstration for the AEP Mountaineer Plant

FARM NAME:

RESPONSIBLE PARTY NAME: Appalachian Power Company dba America Electric Power

COUNTY; Mason pISTRICT: °raham

New Haven

QUADRANGLE:

SURFACE OWNER: Appalachian Power Company dba America Electric Power

ROYALTY OWNER: Appalachian Power Company dba America Electric Power

uTM Gps NorTHING: 43 14528.30

uT™ GPs EasTING: 18744.13 Gps ELEVATION: 28712

The Responsible Party named above has chosen to submit GPS coordinates in lieu of
preparing a new well location plat for a plugging permit or assigned API number on the
above well. The Office of Oil and Gas will not accept GPS coordinates that do not meet
the following requirements:

l. Datum: NAD 1983, Zone: 17 North, Coordinate Units: meters, Altitude:

height above mean sea level (MSL) — meters.
2, Accuracy to Datum - 3.05 meters
3. Data Collection Method: Coordinates were determined by triangulating from monuments

Survey grade GPS : Post Processed Differential on plant property. GPS was not used.
. . . Survey performed by Point Survey
Real-Time Differential and Mapping, LLC.

Mapping Grade GPS : Post Processed Differential
Real-Time Differential

4. Letter size copy of the topography map showing the well location.
I the undersigned, hereby certify this data is correct to the best of my knowledge and
belief and shows all the information required by law and the regulations issued and
prescribed by the Office of Oil and Gas.

WU% Comsulpying Corvivom,_Spec. __12/0/13

Signature / / Title i Date







