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Attachment C: CORRECTIVE ACTION PLAN AND WELL DATA

Based on publically available oil and gas well records, there are no plugged or abandoned wells
within the area of review. Additionally, there are no wells other than the Marjorie C. Yanity
1025 within the arca of review that penetrate the proposed injection formation. Shown in the
detailed map from Attachment B, there are three active shallow gas wells within the area of
review. All three wells are owned and operated by EXCO Resources PA, INC and range from
3,402 to 3,560 feet in depth. The wells penetrate the Upper Devonian aged Elk group and are at
least 3,984 feet shallower than the proposed injection interval. Since none of these wells
penetrate the proposed injection zone, no corrective action plans are required.

It is believed that all of the wells within the area of review have been identified. In the event that
old, unplugged and un-reported wells are located as a result of the injection process these wells
will be plugged and abandoned in accordance with Pennsylvania Code under Title 25, Chapter
78, sections 92-98 and the Environmental Protection Agency’s Plugging and Abandonment Plan,
Form 7520-14.

Included in this section:
- Data sheet for all oil and gas wells within the area of review.
- Marjorie C. Yanity 1025 Well Data
o Well Record & Completion Report
Well Location Plat

o
o Drillers Log- Union Drill Well Record Book
o PGE As Drilled Report — Wellbore sketch

- Well records and plats for all oil and gas wells within the area of review.
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1 Inaccordance with 25 Pa Code 78 122(a), a2 Well Record must be submitted to the Department within 30 calendar
days of cessation of drilling or altering a well

2 In accordance with 25 Pa Code 78 122(b), a Completion Report must be submitted within 30 calendar days after
completion of the well In addition, the information on land application of tophole water and disposal of residual waste

(mcludmyontamlgted drill igs) It.‘ls to be filed with the Completjon Report (seg ER-OG-75)
A= 7 «(,Qéd’ - ca £& /ﬁ' 4-2‘470443 S

Well Operator T 6 Number
Pennsylvania General Energy, Corp (814) 723-3230
|Address Zip
208 Liberty Street, Warren, PA_ 16365
[Permit Number Project Nisnber
37-083-31807
Farm Name Farm Number Serial Number ClAcres
Marjorie C Yanity 1025 n/a T ~13018
Township County 5
Grant Indiana I
Type of wWell W Gas D On 0 injection (JStorage (3 Disposal (JOther  (Specify) 5
WELL RECORD E
(Include Driller's Log on Reverse Side) ~
Drilling Melhod Rotary (Air @  Mud () )Cable tool (] Dale Driling Started Dale Driiling Comphlet; .
Other (Specify) 6/29/97 7/14/97
Total Depth 7% Quadrangle
1631' KB 7795 Commodore
(]
CASING AND TUBING RECORD rn
Hole Pipe Amount In Malenal Behind Pipe Packer/Hardware o Date
Size Size Well Type and Amount Type Size Depth Run
- 26" 17 Cuttings / Dnven 6/29/97
24" 16" 283 Sanded In Plain End ) 6/29/97
15" 113/4*| 5686 300 sks Class A 3% CaCly GudeShoe | 1134 | 5686 6/30/97
250 sks Haliburton Light Cement
11" 858" | 1563941 100sks ClassA 3% CaCl; Float Shoe 85/8 1539 7/2/97
175sks Class A 10% Salt FloatCollar | 41/2 7778
7 7/8" 41/2" 7788 75 sks Onskany Flush Cement Float Shoe 4112 7788 7/15/97
Cement retum on surface casing? B yes30 BBLO no
, COMPLETION REPORT
Perforation Record Stimulation Record
Interval Perforated Interval Flurd Propping Agent Average
Date From To Dale Treated Type Amount Type Amount Injection Rate
712307 7544' 7584' | 7126097 7544-7584 Ackl 10,000 0 0 30 BPM
| =493 E“ VED '
AEOLOGH SaL-SURVEY
g“"ﬁ“ s, Gag Qeology Dwviglon |
{Natural Open Flow [Naiumf'ﬁod:?m Hours Days
Not Measured Not Measured
After Treaiment Open Flow ler Treatment Rock Pressure Hours Days
Alal Blaamiemnet ANNNG [-1a}
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Gas oil Water At Source of Data
Name Top Bottom At At (Fresh or Brine)

=inp Fill and Gray Shale o 27 Drillers Log

ray Shale and Coal 27 8y =
Sand, Shale and Coal 83 127 Fresh @ 83' o
Shale (Coal @ 127" 127 12¢9' "
Sand and Shale (Coal @ 152, 255|129 259 Fresh @ 130° =
Sand and Shale (Coal @ 255',338")|259" 440 N
Sand and Shale 440 1040 s
Sand and Shale 1040’ 122%' %
|Red Rock and Shale 1225' 1412 Y
Sand and Shale 1412 1769’ =
Sand and Shale 1769 2950 ‘
Sand and Shale 2950' 3300 *
Shale 3300 4800° o
Shale 4800 6859 "
Tully Limestone 6859 6937 Electnc Log
Shale 6937 7430 "
Marcellus Shale 7430 7622 )
Onondaga Limestone 7522' 7532 "
Huntersville Chert 7532 7622 7544’ u
Oriskany Sandstone 7622' 7630 .
Limestone 7630 7795 4
TD 7795

T — — —

] 1 M

K /(,.Lu'\“ ({Q&R P WE¥(_ RobertA Kuntz, Geologist 8/25/97
Operator's Signature N\ Title Date
/ A o FOR OFFICIAL USE ONLY
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DEP Application
Tracking #

COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL PROTECTION
Oil and Gas Management Program BN

WELL LOCATION PLAT :
Well is located on topo map 1700 feet south of Latitude 40°_45' 00"

Denotes location of
well on topo map.

.............

§ True Latitude: NORTH
40° 44' 43"

True Longitude; WEST

78° 55' 34"

s

gas well

Marjorie C. Yanity .

gas well

Location Ties

oOom>

S B9°36'E - 1752
S 35°02'E - 1233'
S 48°04' W - 1558'
N5°59'W - 1169'

b

fgey
Urveyar or

it \ g"‘?ﬂt Ty

\a-_

Pr e;szp. s

James Sebering

T
Fust Mahoning =2
Baptist Church ==

Gregory C, Bell, P18 = Dl Tract
Englneer :  Heritage Surveys  (814) 225-3484 May 29, 1997 1" =500 Acreage:  140%
J\pnl!cant.‘WeiiOperc_llorNama ] i DEPID§ Well (Farm) l}.ranga . T Well # : Seral #
. Pennsylvania General Energy Corp, ¢,y o7 | oLl s AR L R ——— bonenn 023 E——
Add i “.’;‘ = Couniy -Gadgs ~~ ™" 1 Municipalily
208 Liberty  Warren, PA 163 £ Indiana 32 ; Grant Twp.




UNION DRILLING

DRAWER 40
BUCKHANNON, WV 26201

ROTARY DRILLING

WELL RECORD!
BOOK

JOB NO. 99035’1?
WELLNO.__ L RS5™

ONMM&CM_ LEASE

COUNTY Ind;zrz

STATE Sz,
| /@7 Copiors) Eﬂe’/ﬁ/éw Cf%r/é’

OWNED BY

ot AT
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Pennsylvania General Energy Company, LLC

Indiana County, Grant Township, Marjorie C. Yanity Well # 1025
API #: 37-063-31087-00

Yanity Well Construction Diagram Longitude: 78° 55’ 34"
Surface Elevation: 1,620 ft Latitude: 40° 44' 43"
. Drive pipe 17"
Log of formations
Formation Name Top | Bottom |Oil/Gas | Water| Coal 16" Conductor 28’

Strip Fill & Gray Shale (o) 27 24" OH sand filled

Gray Shale & Coal 27 83' Deepest water well 190°

Sand, Shale, & Coal 83' 127 83

Shale 127 129' 127 Deepest potential

Sand & Shale 129' 259' 130" | 152,255' freshwater 520"

Sand & Shale 259" 440' 339’ _ Surface casing 569’
Sand & Shale 440' 1,040' 11-3/4" 42# J55

Sand & Shale 1,040'| 1,225 15" OH cemented

Red Rock & Shale 1,225'| 1,412 with Class A cmt

Sand & Shale 1,412'| 1,769

Sand & Shale 1,769'| 2,950

Sand & Shale 2,950'| 3,300

Shale 3,300'| 4,800

Shale 4,800'| 6,859

Tully Limestone 6,859'| 6,937 Intermediate casing 1,540
Shale 6,937"| 7,430 8-5/8" 24# J55
[Marcellus Shale 7,430'| 7,522' 11" OH cemented
Onondaga Limestone | 7,622'| 7,532 with Class A cmt
[Huntersville Chert 7,532'| 7,622' 7.544'

Oriskany Sandstone | 7,622'| 7,630'

Limestone 7,630'| 7,795

D 7,795'

Drilling mud
6,850'
Est Top of cement
7-7/8" OH cemented
2-3/8" 4.6# J-55 tubing : with Class A cmt

Perforations 7,544'-7,564' =

! Production casing 7,788'
TD 7,795 _ 4-1/2" 11.6# N-80
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B Ryt .I N
]
1
. ARMEBETFranc
i AN D] 1
QCT 21979
Maw Location (R PA, GEGLOGI SURVEY
Oil & Gas Division 4
Dsill Dovpor [ .
Abandoment [7] i s S ,k_x‘-‘\
Reedritl. [ L BRHCD

Addrems S BOMLHER._BOAD  CoRAQPONIS, PA,

157168
Form,_ MARJORIFE C YANITY | ET UX
Traer__ . Aeren yga  lLeuss Na.
Wel (Furm)No.___ | . Co.Sertal Moo . ..

Angle of Doviation, if any
X - J—

County, TNDIAMA

2= //‘S/’)K—"/ULXD
Qundrungh_{:mgg 2.5

GRANT

Elavation

Township

Company, AT LAS RESOURCES, ne.

cou'i.qonwmi.’r'n 'OF PENNSYLVAMNIA
DEPARTMENT OF MINES

C
9~25-79 OIl and Gas Division
“"HARRISBURG
WELL LOCATION MAP

Dapt Flla Mo, IND-23020

(D Danatas Values of ¥oll on Unitad
Staten Topographic Mopa,

Seale 15'[] @I’ég

WORKABLE COAL SEAMS TO BE PENETRATED

Englnoer _PALL. L. DOTSFORR
. , ) ' Name of Soom Ownor of Sanm
Enginant’s Ranisteation No, ) 504 9
b ] ALL MERCHAMIABLE CLEARFIELD BIT)
“HeMNo. . DrawingNo., 001~ F SRAMS GOt Co,
._;h_!ﬁ'rs Seale__J "=2¢ 00’ ‘

l ‘data_A‘Q




CAUG 1980

AT COMMONWEALTII OF PENNSYLVANIA /5;
SRS, S DEPARTMEMT OF ENVIRONMEMNTAL RESOQURCES .
DIVISION OF OiL AND GAS
PITTSBURGH, PENNSYLVANIA 15222

0O S YOS Ty WELL RECORD D ' ‘
00O 5 HD™S Tovy o5 .

1O . " iy (8

h) —
PeaWND 25020 PAOJECT NO. ::] TYPE OF WELL m_

)Uﬂ'[’!l:l 58 Lane Ten QDEW e rmi T '

10i|ic¢ Use Only

a TELEPHONE NO.
WELL OFERATOR nt1as Resources,Inc. 412-262-2830
A §s k41
S 311 Rouser Rd. -Coraopolis, Pa. 15108
FARM NAME FARM NO. | BERIAL NDO, ACHES
Marjorie C. Yanity ' 1 149
TOWNSHIP COUNTY
_ Grant Indiana
DRILLING COMMENCED DRILLING COMPLETED
. 12-17-79 12-22-79
ELEVATION 1668 ,QUAD“:ﬂéit'&:Eﬂlg_dore 3 g \m, —_—
CASING AND TUBING RECORD .
PIPE AMOUNT IN MATERIAL REHIND PIPE _PACKER : DATE
S1ZE WELL CEMENT (SKS.) GEL (5KS TVFE SIZE DEPTH AUN
11 374" 95" None . : ' 12-18-79
8 5/8" 962! 200 12-20-79
4 1/2"| 3302° 410 . 12-22-79
B R L N I L A I L
FIURIRTRTIR IR (SRR ISP - r‘\ R [ =) I
SHC T I § DA ) e B e e Beia
S il -
T iy - == T
PERFORATION RECORD STIMULATION RECOAD *
INTERVAL PENFOAATED INTERVAL AMOUNT AMOUNT | INJECTION
DATE . | From 10 DATE TREATED FLUID SAND AATE
1-8-8¢ | 2331 2375 gross 1-8-80 233'1/2375 30,0000a1{40,000 |31 BPH
1-8-80 | 2531 2555 . 1-8-80 2531/2555 | 20,000 26,000 |33 BPM
-1-8-80 | 2714 2728 1-8-80 272472728 120,000 ° |28,000 |33 BPM
1-8-080 | 2954 2996 qross 1-8-80 2956/2996 {24,000 32,000 (32 BPH
1-8-80 3.1‘34 3170 1~-8-80 315473170 20.000 30,000 A3._0PM
NATURAL OPEN FLOW L ROCK PRESSURE .
/A NATUHAL ROC WA . g?\is
AFTER TREATMENT OPEN FI.OW AFTER TREATMENT HOCK PRESSURE i RS,
1,760,000 11404# . 48 oo
AREMARKS: -27?.- a f’:) /:j_,)-..(,_”/,'_.,\,%:'_(, - .
RECEIVED-
. AU6TTI980
.D:A\. G.':L.‘.CJ\.:: T /EY
Qil & Gas Division
R
7// i (FORMATION ON REVERSE SIIE)
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g 2)
FORMATIONS
GAS oL WATER AT '
NAME TOP BOTTOM AT AT (FRESH OR SOURCE OF DATA
SALT WATER)

5th Sand 1718 1762 - o TE Electric Log
Harren 2314 2376 Electric Log
Speechley Stray 2452 2490 : oo L [Electric Log
Speechiey 2518 2560 . Electric Log
Balltown 2659 2762 gross| " |Electric Log
Sheffield : 2838 2862 ; Electric Log
Bradford 1 2950 3006 Electric Log
Bradford 2 3064 3100 Electric Lag
Bradford 3 3140 3174 Electric Log
_ Kane . 3242 3262 Electric Log
D 3402 Electric Log

e
-

=5~
DATE 4

L/ 1;;.'?0;:.—5-"\ [/]/T ;y" %.‘-C’/g
i

kY

£ M, 1980

arpoveb gy

).
i :’Jﬂ [' {3 (\:;}' a’-"".'—'\’_’?L\

TITLE




t Al XY J H
i},-\. M i = i ‘ . /'
“bM- og: »54, _ ‘ . . _
' l_i i “ ' Latituds 4-0° 45" 00 T
EN
i M
-1 S A
8 B, QR
®
St f{() ‘0
CIAR
L]
Q
N
_ &
\\\_ L nﬁuanmn;v 2 g
. - - B
~ :
Xy \ 4
W
BUTERBAVE H o
R
Fierway N\
I
el M
"\ ﬁ“\
7
w”?ﬁ\_k 0cT 21979
I HMoew Loacatlan [ PA. GEOLOGIC SURVEY E
. H 528 tvision :
Oaill Deapar {3 - il & G Biee
Abandomant [ s S
7 y; J
Re-drill 1 £ O 0()
Company ATLAS RESOURCES, 1N | COMMONWEALTH OF PENNSYLVANIA
\ "
Addroas 31l RONSER ROAR, . LORAQPAL, 1'::;. P;’\é B DEPARTMENT OF MINES .
]
Farm_ MARJORIE C YAMITY 4 Ev ux 9-25-79  Qil and Gas Divislon
BARRISBURG
Tract ___ Actasayq40 l.asiso Mo, . :
) VELL LOCATION MAPR
Well(Fasm)No., 2 Co. Swrial No, e Dopt. Ftlo No. _IND=25021
Angle of Dovlatian, If ony ; GD Donotas Valuas of Wall en Unltad
- AT o3 Valuas ail on Untiad
Elevatlion LEB Quddrag\glor&m ) swh,’ Topographic Mapa. R
County L LADIAMA _ Townrhip__ G R AN Sealo ?S‘D R
e T WORKABLE COAL SEAMS TO BE PENETRATED
‘E | T '" N ) o Nome of Saam QOwner of Soom. !
{ Enginasr's Rogistration Me. OI,. 7 KO M ER SR ANATLE CreARE D B
1o Ma, Drawing Ne. 339 I_"‘ F'_ SLAMS . COAL CO
ln.“w_AUG. 241979 Seala__ ) "= 00’



ot | AUG g

{ip— 4 COMMONWEALTH OF PENNSYLVANIA (/L
ot Ofs R, 2 DEPARTMENT OF ENVIRONMEMTAL RESOURCES o
4 " DIVISION OF Ol AMD GAS e e o A

PITTSBURGH, PENNSYLVANIA 15222

2000 % 1 y5togr WELL RECORD 60 : .
- o oo 12 ‘r/(,' G/ a

) 50 L./ "..'H\"‘“ !‘,H:‘ 3

raﬂuno. IND 25021 FROJEC?ND.' l T'YPE OF WELL -

- Cudcngse Live F1ep. 08 petoippni
WHLL OPRRATOR

TELEPHONE NO,

Atlas Resources,lnc, 412-262-2830
ADDRESS 2P

311 Rouser Rd.  Coraopolis, Pa. 15108
FARM NAME FARM NG, SERIAL NO. ACTIES

_darjorie €. Yanity 2 149

TOWNSHIP COUNTY

Grant Indiana
DRILLING COMMENCED DRILLING COMPLETED 1.

11=-27=79 12-2-79
ELEVATION QUADHANGLE . . ’

e . Comodore ol emmmmmtaia ) i

CASING AND TUBING RECORD

PIPE AMOUNT IN MATERIAL DEHIND PIPE PACKER : . RON-
SIZE WELL CEMENT (SKS.) GEL (SK&J TYPE * SIZE BEPTH
11 374"} 151 100 11-28-79
8 5/8" 987! 230 11-30-79
4 1/2" 3278} 330 . 12-02-749
PR s pasg )y
UYL ACLON (o o 5 . Ledse
2.2 10y 0o R S
PERFOAATION RECORD STIMULATION RECORD
INTERVAL PERFORATED INTERVAL AMOUNT AMOUNT | INJECTION
DATE FROM TQ DATE TREATED FLUID SAND RATE
12-~6-79| 1797 1809 12-6-79 1797/1809 (18,600gal {22,000 {33 RPM
12-6-79| 2592 2600 12-6-79 2592/2600 [14,000 18,000 |28 BPM
12-6-79] 2756 2885 12-6-79 2756/2885 (18,000 22,000 (30 pPM
12-6-791 2998 3007 12-6-7% 299873007 116,000 20,000 131 PPH
12-6-79! 3196 3210 12-6-79 319673210 16,000 20,000 34_ROH
NATURAL OPEN FLOW NATURAL ROCK PHESSURE I - P HRS.
N/A N/A DAYS
AFTER TREATMERT opz-g ,’5‘5”6’,000 AFTEN TREATMENT AOCK PHESSURgEzO *ag n};(r@‘:w(

: b . s £y e
Al T o D 0-'“.‘_2]:’ !)) //Y‘(,‘(;-i:\_.f-,'E'~‘-."."-_-

) Ty e vy o
A '!._}/‘M:_z‘: 33;:‘..%1&\..

Ol & Gas Divisian

{FORMATION ON REVERSE SIDE

B T R P
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2017 2 1~ 2P AT
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FORMATIONS
E
NAME TOP BOTTOM G,:'? O/;# sﬁ%%iii} SOURCE OF DATA
Bayard 1790  |1812 Electric Log
Speechley Stray 2504 2548 E']ectrjc Log
Speechlay 2562 2608 .. E1ectr!c Log
Balltown 1 2700 2718 E'Iectr]c Log
Bulltown 2 2746 2802 E]ectrl_c Log
Sheffield ‘12862 2906 : E1ectr1'c Log
Bradford 1 2995 3054 Electric Log
Bradford 2 3106 3118 E]ectr‘!c Log
Bradford 3 3194 3212 Electric Log
Kane 3282 3289 i |Electric Log
"T.D. 3560 Electric log
] L.é:
%rﬂu- i wi ‘T,
[ [e5— s 195
DATE /

p (e
‘/,:']TF--(/I!!.( :!/ /;/LH}- ch }‘r

APHHOVED BY | ©

,( /N'lfl‘*r! .3:'{

LTI

it

J
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B Sm Fr—

Latitude 4-0°g& GO . 7

@ QKO

LO)OD

C PAUGHERTY

Longitude 78° 535 0o”

~—
=880 W, TTeAF AT T

FRAPOSED WELL

4
\‘]3"
)
.
\\1:1
\
\° {":\" /
B RRREY ';ql‘g i "’4
i V4
* i RECEIV“ \h X
FEB25 1980 "
PA. © .G SURVEY ,
On & tiag Uivision |
“ ARMSYRonNg .
e |
e e !
TSR )
By :
New Location .
Drill Doeper [} — )
Abandement [ ki o o g
Re-dril} [n g '

Coi?\pany_A'[ LAS RESOURCES. IneC.
Address 3/l ROUSER RoAL, Coronptsu;. P4, 5708
Faorm _MARJORILE o YANITY
Tfae! Acros ) 4.0 Lpase No.

Well(Fovm)No. J Co, Serlal No.

i ‘.Anglo of-Deviation, if any

o 2 ( =
| Elevotion 4428 Quadringle Comronome
[[Couhty INRIANA __ Townshlp

'En'g'rlnun BAUL .. BOTSFA

ET Ux

e T —

e e

GRAMT

BD

j&ace 7

Endineu'u Reglatration No,

Fila No.

Drowing N,
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Attachment E: NAME AND DEPTH OF USDWs (CLASS II)

The Marjorie C. Yanity 1025 well is located in Grant Township, Indiana County. The well site
lies within the Pittsburgh low Plateau physiographic province which is characterized by smooth
to irregular undulating surface, narrow valleys, strip mines and reclaimed land (Sevon, 2000).
Indiana County has been unaffected by glacial activity and thus there is typically a relatively thin
veneer of sediment above the underlying bedrock. The rock exposed at the surface within the
area of review is the Pennsylvanian-aged Glenshaw Formation and the underlying Allegheny
Group.

PGE contacted all landowners with any portion of their parcel located within the quarter mile
area of review to determine the locations of drinking water sources. Twelve of the thirteen
landowners within the area of review supplied information about each drinking water source on
their property and allowed PGE to conduct a survey of each source to document the location.
The remaining parcel was in foreclosure and PGE was not granted permission to survey the
drinking water source. In lieu of a survey of the foreclosed property, PGE conducted surface
inspection which indicates that the well is located outside the area of review. In total, nine water
sources were identified within the area of review. The deepest water well identified in the area
of review is 190 ft.

The primary water bearing zone in the area of review is the Pennsylvanian-aged Allegheny
Group as most of the Glenshaw Formation has be removed by erosion. The Allegheny Group
consists of a series of Pennsylvanian cyclothems. The Allegheny Group ranges in thickness
from 280 to 320 feet (Williams and McElroy, 1997). All water wells surveyed in the area of
review were completed in the Allegheny Formation. Fresh water may also be encountered in the
Pottsville Group which ranges in thickness from 175 to 200 feet (Williams and McElroy, 1997).
Thus, the deepest USDW may be up to 520 feet below the ground surface.

The completion report from the Marjorie C. Yanity 1025 well found in Attachment C indicates
that the surface casing was set 569 feet below ground level and was cemented back to surface
with 30 barrels of cement returns. While not on the completion report, it is indicated in the
original drillers log that the intermediate casing was set at 1,540 feet and cemented to surface
with 20 barrels of cement returns. Thus, the casing program provides adequate protection of
USDW?’s in the area of review.

Included in this section:
- Map of surveyed drinking water sources with description (parcel base map).
- Map of surveyed drinking water sources with description (topographic base map)
- Affidavit of surface inspection

References:

Sevon, W.D., 2000, Physiographic provinces of Pennsylvania (4™ ed.) [online]: Pennsylvania
Geologic Survey, map 13, scale 1:2,000,000 [accessed Jun. 15. 2012, at URL
http://www.dcnr.state.pa.us/topogeo/field/map13/index.htm].

Williams D. R., & McElroy, T. A., 1997, Water Resources of Indiana County, Pennsylvania,
U.S. Geological Survey Water-Resources Investigations Report 95-4164, 114 p.
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Attachment G: GEOLOGIC DATA ON INJECTION AND CONFINING ZONES

Geologic description

Marcellus Shale (7,443° — 7,522°)

The Middle Devonian Marcellus Shale in this region consists of 92” of dark gray to black,
calcareous and non-calcareous shales and mudstones as well as thin beds of medium gray, hard,
blocky, micro-crystalline limestone. The shales and mudstones tend to be pyritic and contain
black, calcareous concretions. The basal unit of the Marcellus is a low density, extremely
organic rich mudstone.

Onondaga Limestone (7,522” — 7,532")

The Middle Devonian Onondaga Limestone in this region consists of 10 of interbedded
limestones and shales. The limestones are generally light to medium gray, hard, blocky and
micro-crystalline. The unit is fossiliferous toward the base. The interbedded shales are medium
to dark gray to black in color, with the medium gray shales being more calcareous than the
darker gray to black shales. The darker colored shales tend to be more carbonaceous and contain
abundant pyrite.

Huntersville Chert (7,532° — 7,622)

The Middle Devonian Huntersville Chert in this region consists of 90” of interbedded chert and
shales. The chert is medium to light gray in color and tends to be translucent in cuttings. Itis
hard, brittle and non-calcareous, and breaks with a conchoidal fracture. It is generally non-
fossiliferous and is present both as bedded units and natural fracture cement. The shales tend to
be medium to dark gray, hard, blocky and non-calcareous. Traces of pyrite have been identified.
No fossils have been identified in cuttings. The chert beds tend to be thicker towards the top of
the formation and become thinner and considerably more interbedded with the medium gray
shales toward the base. Extensive natural fracturing has been identified within the chert beds of
this formation. The Frac gradient in the Huntersville is 0.9188 psi/ft calculated using ISIP from
the Yanity well 1025 stimulation.

Oriskany Sandstone (7,622 — 7,630”)

The Lower Devonian Oriskany Sandstone in this region consists of 8’ of sandstone. The
sandstone is clear, sub-round to sub-angular, hard, well-sorted and well-cemented with calcite.
There is no evidence of intergranular porosity or fossils.

Helderberg Limestone (7,630° — 7,795 Total Depth)

The Lower Devonian Helderberg Limestone in the Marjorie C. Yanity 1025 well consists of 165’
of light to medium grayish brown limestone. It is microcrystalline to very fine crystalline, hard,
dense with traces of pyrite and brachiopod fossils. The unit is slightly cherty at the top (Shriver
Chert).

Included in this section:
- Seismic Narrative
- Schlumberger Litho-Density, Compensated Neutron, and Gamma Ray log of the
Marjorie C. Yanity 1025 well.



December 14, 2012

United States EPA Region 3

Groundwater and Enforcement Branch (3WP22)
Office of Drinking Water and Source Water Protection
Attention: Mr. Steve Platt

1650 Arch Street

Philadelphia, PA 19103

P_R_E -SEIS

EXPLORATION
Mr. I".latt.‘ CONSULTANTS
INCORPORATED

Re: Yanity 1025 Seismic Narrative

I respectfully submit the following review pertaining to the referenced subject:

Seismic Narrative

The proposed Yanity disposal zone is completely contained within the Middle to Lower Devon-
jan sedimentary package between 7,544 and 7,620". Available 2D seismic data in the vicinity of
the Yanity well indicates that the crystalline basement (“Pre-Cambrian”) rocks are located at
least 10,000 feet beneath the proposed disposal zone. In addition, the 2D seismic data shows
no evidence of deep, basement-involved faults or fracture systems in this area that would be
associated in any way with the Devonian sedimentary rocks in the Yanity well. As a result, we
are confident that water injected by PGE into the proposed Devonian disposal zone in the Yanity
well will pot come into cantact with the underlying crystalline basement rocks at any time.

e D
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David W. Zwart
President and Chief Geophysicist
PreSeis Exploration Consultants, Inc.

PO. Box 727
Lexington, VA 24450
540-464-4000
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Attachment H: OPERATING DATA

Operations will be conducted continuously within the following parameters:

Average Injection Rate: 1,000 BPD

Maximum Injection Rate: 2,000 BPD
Average Daily Injection Volume: 1,000 Bbl
Maximum Daily Injection Volume: 2,000 Bbl
Average Injection Pressure: 1,500 psi
Maximum Surface Injection Pressure: 2,900 psi

Nature of Annulus Fluid: Inhibited Freshwater

Injection Fluids: Flowback and production brine from unconventional
formations, Oriskany production brine and Upper
Devonian production brine. All injected fluid will be
treated with corrosion inhibitor and biocide prior to
injection.

Included in this section:

MASIP Calculations.

Representative injection fluid sample analysis.

Representative Corrosion Inhibitor MSDS

Representative Biocide MSDS




Calculation of Maximum Allowable Surface Injection Pressure (MASIP):

ISIP from initial fracture stimulation: 3,665 psi

Fresh water pressure gradient: 0.433 psi/ft

Depth to top of perforations: 7,544 ft

Hydrostatic pressure = Pressure gradient x Depth
= 0.433 psi/ft x 7,544 ft
= 3,267 psi

Fracture closure stress = ISIP + Hydrostatic pressure
=3,665 psi + 3,267 psi
= 6,932 psi

Using 10.2 pound per gallon Oriskany brine as the densest injection fluid :

Brine pressure gradient =10.2 ppg x 0.052 psi/ft/ppg = 0.53 psi/ft
Hydrostatic pressure of brine = 0.53 psi/ft x 7,544 ft

= 3,998 psi
MASIP = Fracture closure stress — Hydrostatic pressure

MASIP = 6,932 psi — 3,998 psi = 2,934 psi
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ALS) Environmental

34 Dogwaod Lane = Middletown, PA 17057 = Phone: 717-944-5541 w Fax: 717-944-1430 » www.alsglobal.com

NELAP Certifications: N) PAOT0, NY 11759, PA 22-293  DoD ELAP: A2LA 0818.01
State Certifications: CT PH-0224 , DEID 11, GA 914, MA PAO1 02 ,MD 128, LA 04162, VA 421 , WY EPA Region 8 , WV 343

April 24, 2013

Mr. Nathan Harris

Pennsylvania General Energy (PGE)
120 Market Street

Warren, PA 16365

Certificate of Analysis

Project Name: 2012-DRILL PIT WATER-FORM 26R  Workorder: 1016748
Purchase Order: 356 Pad J Workorder ID: COP Tract 356 Pad J Prod Brine

Dear Mr. Harris,

Enclosed are the analytical results for samples received by the laboratory on Thursday, March 14, 2013.

The ALS Environmental laboratory in Middletown, Pennsylvania is a National Environmental Laboratory
Accreditation Program (NELAP) accredited laboratory and as such, certifies that all applicable test resuits meet the
requirements of NELAP.

If you have any questions regarding this certificate of analysis, please contact Shannon Butler (Project
Coordinator) or Anna G Milliken (Technical Manager) at (717) 944-5541.

Analyses were performed according to our laboratory’s NELAP-approved quality assurance program and any
applicable state requirements. The test results meet requirements of the current NELAP standards or state
requirements, where applicable. For a specific list of accredited analytes, refer to the certifications section of the
ALS website at www.alsgIobal,com!en!Our-Services/Life-Sciences/EnvironmentaI/DownIoads.

This laboratory report may not be reproduced, except in full, without the written approval of ALS Environmental.
ALS York: 978 Loucks Mill Road, York, PA 17402 717-505-5280
ALS Spring City: 10 Riverside Drive, Spring City, PA 19475 610-948-4903

CC: Ms. Barbara Cook, , Ms. Amber Oyler, Mr. Jeff Young, Ms. Barb

Cook, Ms. Marie Larson, Ms. Jennette Egger, Mr. Tom Bango C 'E Q ‘: / -:
This page is included as part of the Analytical Report and Anna G Milliken
must be retained as a permanent record thereof. Technical Manager

ALS Environmental Laboratory Locations Across North America

Canada: Burlington - Calgary - Centre of Excellence - Edmonton - Fort McMurray - Fort St. John - Grande Prairie - London - Mississauga - Richmond Hill - Saskatoon - Thunder Bay
Vancouver Waterloo - Winnipeg - Yellowknife United States: Cincinnati - Everett - Fort Collins - Holland - Houston - Middletown - Salt Lake City - Spring City - York Mexico: Monterrey

Report ID: 1016748 - 4/24/2013 Page 1 of 22



ALS) Enuvironmental

34 Dogwood Lane w Middletown, PA 17057 = Phone: 717-944-5541 w Fax: 717-944-1430 » www.alsglabal.com

NELAP Certifications: NJ PAOT10, NY 11759, PA 22-293  DoD ELAP: A2LA 0818.01
State Certifications: CT PH-0224 ,DEID 11, GA 914, MA PAG102 , MD 128, LA 04162 , VA 421, WY EPA Region 8 , WV 343

SAMPLE SUMMARY
Workorder: 1016748 COP Tract 356 Pad J Prod Brine Discard Date: 05/08/2013
Lab ID Sample ID Matrix Date Collected Date Received Collected By
1016748001  COP Tract 356 Pad J-Prod Brine Water 3/13/13 10:30 3/14/13 12:50 Todd Ulmer

Workorder Comments:

This work order was re-issued to correct the work order 1D and PO per email request of Nathan Harris. SRB 04/24/13.

Notes
-- Samples collected by ALS personnel are done so in accordance with the procedures set forth in the ALS Field Sampling Plan (20 -
Field Services Sampling Plan).

- All Waste Water analyses comply with methodology requirements of 40 CFR Part 136.

- All Drinking Water analyses comply with methodology requirements of 40 CFR Part 141.

-- Unless otherwise noted, all quantitative results for soils are reported on a dry weight basis.

-- The Chain of Custody document is included as part of this report.

-- All Library Search analytes should be regarded as tentative identifications based on the presumptive evidence of the mass spectra.
Concentrations reported are estimated values.

— Parameters identified as “analyze immediately” require analysis within 15 minutes of collection. Any “analyze immediately” parameters
not listed under the header “Field Parameters” are performed in the laboratory and are therefore analyzed out of hold time.

Standard Acronyms/Flags
J,B Indicates an estimated value between the Method Detection Limit (MDL) and the Practical Quantitation Limit (PQL) for the analyte
U Indicates that the analyte was Not Detected (ND)
N Indicates presumptive evidence of the presence of a compound
MDL Method Detection Limit
PQL Practical Quantitation Limit
RDL Reporting Detection Limit
ND Not Detected - indicates that the analyte was Not Detected at the RDL
Cntr Analysis was performed using this container
RegLmt Regulatory Limit
LCS Laboratory Control Sample
MS Matrix Spike
MSD Matrix Spike Duplicate
DUP Sample Duplicate
%Rec Percent Recovery
RPD Relative Percent Difference

ALS Environmental Laboratory Locations Across North America
Canada: Burlington - Calgary - Centre of Excellence - Edmonton - Fort McMurray - Fort St. John - Grande Prairie - London - Mississauga - Richmond Hill - Saskatoon - Thunder Bay
Vancouver Waterloo - Winnipeg - Yellowknife United States: Cincinnati - Everett - Fort Collins - Holland - Houston - Middletown - Salt Lake City - Spring City - York Mexico: Monterrey

Report ID: 1016748 - 4/24/2013 Page 2 of 22



ALS) Environmental

34 Dogwood Lane = Middletown, PA 17057 a Phene: 717-944-5541 w Fax: 717-944-1430 « www.alsglobal.com

NELAP Certifications: Nj PAO10, NY 11759, PA 22-293  DoD ELAP: A2LA 0818.01
State Certifications: CT PH-0224 , DEID 11, GA 914, MA PA0102, MD 128 , LA 04162 , VA 421 , WY EPA Region 8 , WV 343

ANALYTICAL RESULTS

Workorder: 1016748 COP Tract 356 Pad J Prod Brine

Lab ID: 1016748001 Date Collected: 3/13/2013 10:30 Matrix: Water
Sample ID:  COP Tract 356 Pad J-Prod Brine Date Received: 3/14/2013 12:50
Parameters Results Flag Units RDL Method Prepared By Analyzed By Cntr
VOLATILE ORGANICS
Acrolein ND ug/L 25.0 SW846 8260B 3/20113 04:58 GLQ O
Acrylonitrile ND ug/L 5.0 SWa46 8260B 3/20/1304:58 GLQ O
Benzene ND ug/L 1.0 SW846 82608 3/20113 0458 GLQ O
Bromodichloromethane ND ug/L 1.0 SW846 8260B 3/20/11304:58 GLQ O
Bromoform ND ug/L 1.0 SW846 82608 3/20/1304:58 GLQ O
Bromomethane ND ug/L 1.0 SWa46 8§260B 3/2011304:58 GLQ O
2-Butanone ND ug/L 10.0 SW846 8260B 3/20/11304:58 GLQ O
Carbon Tetrachloride ND ug/L 1.0 SW846 8260B 3/20/1304:58 GLQ O
Chlorobenzene ND ug/L 1.0 SW846 8260B 3/20/11304:58 GLQ O
Chlorodibromomethane ND ug/L 1.0 SW846 8260B 3/2011304:58 GLQ O
Chloroethane ND ug/L 1.0 SW846 8260B 3/20/113