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ATTACHMENT A
Part l.

Bull Run Resources is proposing injection into the Curtis Lot 2 #12 and #13. These are both vertical wells
and have the following coordinates:

Curtis Lot 2 #12
41.838727° N
78.718666° W

Curtis Lot 2 #13
41.838804° N
78.716231° W

Part Il.

The AOR is defined by the area inside of two overlapping arcs, each having a % mile radius and center at
each of the injection wells.

Part lll.

Attached are three maps of the Area Permit project. For each map, the required items are located
within the boundaries (AOR, 1/4™" mile beyond AOR, and 1 mile beyond AOR). Map areas that extend
beyond required buffers may have items omitted.

e MAP A-1. Topographic map showing the AOR and the follow items:
0 Allwells
O AOR boundary

0 Springs and surface bodies of water (none)

O Mines and quarries (none)

O Residences, schools, hospitals (none)

0 Roads (shown on underlying USGS topo)

O Table 1-A, details on wells within AOR

e MAP A-2. Topographic map extending % mile beyond AOR

o Allwells

0 Springs and surface bodies of water (shown on underlying USGS topo)

0 Mines and quarries (none)

0 Residences, schools, hospitals (none)

0 Roads (shown on underlying USGS topo)

e MAP A-3. Topographic map extending 1 mile beyond AOR

O Project injection wells

O AOR boundary

0 Outcrops of injection and confining formation (none)

0 All surface water intake and discharge structures (none)

0 All hazardous waste treatment, storage or disposal facilities (none)
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Part IV.

See Table 2-A for a tabulation of well construction data for wells within AOR that penetrate the injection
formations.

Part V.

The following landowners are identified as following within an area % of a mile from the AOR

US Department of Agriculture, US Forest Service, 4 Farm Colony Drive, Warren, PA 16365

Seneca Resources Corp, PO BOX 125 Kane, PA 16735

Proof of notification

U.S. Postal Service™

U.S. Postal Service™

CERTIFIED MAIL® RECEIPT
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Table 1-A
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Icon Map Number API Status for Permit Operator Source of Knowledge
white arrow 13 37-083-55310 Injector Bull Run  Company files
white arrow 12 37-083-55309 Injector Bull Run  Company files
blue ballon 1 37-083-51246 Producer Bull Run  Company files
blue ballon 2 37-083-51247 Producer Bull Run  Company files
blue ballon 3 37-083-51248 Producer Bull Run  Company files
blue ballon 4 37-083-51249 Producer Bull Run  Company files
blue ballon 6 37-083-54199 Producer Bull Run  Company files
blue ballon 7 37-083-55306 Producer Bull Run  Company files
blue ballon 8 37-083-55307 Producer Bull Run  Company files
blue ballon 9 37-083-51254 Producer Bull Run  Company files
blue ballon 10 37-083-51255 Producer Bull Run  Company files
blue ballon 11 37-083-55308 Producer Bull Run  Company files
blue ballon 15 37-083-51259 Producer Bull Run  Company files
blue ballon 16 37-083-55313 Producer Bull Run  Company files
blue ballon 17 37-083-55312 Producer Bull Run  Company files
blue ballon 18 37-083-55311 Producer Bull Run  Company files
Blue Bullseye 14 37-083-14489 DNP Bull Run  Company files
Blue Bullseye 26 37-083-14477 DNP Bull Run  Company files
Red Bullseye A unknown DNP Abon. Atlas
Red Bullseye B unknown DNP Abon. Atlas
Red Bullseye C unknown DNP Abon. Atlas
Red Bullseye D unknown DNP Abon. Atlas
Red Bullseye E unknown DNP Abon. Atlas
Red Bullseye F unknown DNP Abon. Atlas
Red Bullseye G unknown DNP Abon. Atlas
Red Bullseye H unknown DNP Abon. Atlas
Red Bullseye I unknown DNP Abon. Atlas
Red Bullseye J unknown DNP Abon. Atlas
Red Bullseye K unknown DNP Abon. Atlas
Red Bullseye L unknown DNP Abon. Atlas
Red Bullseye M unknown DNP Abon. Atlas
Red Bullseye N unknown DNP Abon. Atlas
Red Bullseye O unknown DNP Abon. Atlas
Red Bullseye P unknown DNP Abon. Atlas
Red Bullseye Q unknown DNP Abon. Atlas
Red Bullseye S unknown DNP Abon. Atlas
Red Bullseye T unknown DNP Abon. Atlas
Red Bullseye U unknown DNP Abon. Atlas
Red Bullseye Vv unknown DNP Abon. Atlas

DNP = "Does/did not Penetrate Injection Formation"
Atlas = "Oil and Gas Field Atlas of the Bradford Quadrangle, PA Dept. of Internal Affairs, 1951"
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Table 2-A
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Map Status Measured Depth Feet Data Cement Top
Number for Permit Conductor Casing Surface Casing TD Drilled Returns Cement
13 Injector 36 450 2223 3/14/2011 yes NA
12 Injector 23 455 2233 2/21/2011 yes NA
1 Producer 22 582 2216 11/30/2006 yes NA
2 Producer 22 586 2225 12/18/2006 yes NA
3 Producer 21 584 2212 12/13/2006 yes NA
4 Producer 21 581 2222 12/11/2006 yes NA
6 Producer 42 455 2200 5/23/2011 yes NA
7 Producer 27 455 2196 3/2/2011 yes NA
8 Producer 37 455 2168 2/26/2011 no 4' CLL
9 Producer 21 586 2252 12/6/2006 yes NA
10 Producer 22 582 2252 12/5/2006 yes NA
11 Producer 23 455 2169 2/16/2011 yes NA
15 Producer 23 583 2240 12/11/2006 yes NA
16 Producer unkw 452 2166 ??/??/2006 yes  CLL*
17 Producer 60 455 2128 5/31/2011 yes NA
18 Producer 54 455 2183 2/11/2011 yes NA

CLL = Cement Locator Log
* = Cement report not found, CLL shows cement from shallowest data point
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Attachment B.
Part |

Geologic Data

The stratigraphic and structural geology of the proposed waterflood is extremely simple and well
characterized. Modern geophysical logs are available across the area at a well spacing of
approximately 500 ft. The Upper Devonian sequence consists of thick mudstones confining layers
50+ feet thick interbedded with 5-100 feet thick sandstone. There is almost no structure across the
waterflood area, sandstones are found at consistent subsea depths.

There is less than 30 ft of topographic relief between wells 12 and 13. All depths presented are
measured depth from surface. Below are geologic data on the formations from the surface to the
base of the proposed injection wells.

The source of the following data is driller’s logs and geophysical wireline logs.

Well #12
Formation Driller's Sand Lithology Top Base Thickness *USDW's Interprated Pore Fluid Notes
Pottsville Series NA Regolith/Soil 0 39 39 NA unsaturated groundwater
Pottsville Series NA silty mudstone 39 200 161 80' fresh water freshwater found at 200'
Knapp NA silty mudstone 200 300 100 | fresh water
Oswayo NA silty mudstone 300 436 136 319' fresh water
Cattaraugus NA red shale 436 610 174 NA
Cattaraugus NA siltstone 610 636 26 NA brine/gas low poristy
Conneaut Group NA shale 636 1097 461 NA
Conneaut Group NA Red Shale 1097 1122 25 NA
Conneaut Group NA Shale 1122 1400 278 NA
Conneaut Group Bradford First brown sandstone 1400 1432 32 NA hydrocarbon/brine gas/oil show
Canadaway NA Shale 1432 1526 94 NA
Canadaway Clarendon Sand Sandstone 1526 1544 18 NA hydrocarbon/brine gas/oil show
Canadaway NA Shale 1544 1566 22 NA
Canadaway Tiona Sand Sandstone 1566 1584 18 NA hydrocarbon/brine gas/oil show
Canadaway NA Shale 1584 1700 116 NA
Canadaway Bradford Second Sandstone 1700 1770 70 NA hydrocarbon/brine gas/oil show
Canadaway NA Shale 1770 1826 56 NA
Canadaway Harrisburg Run  Sandstone 1826 1856 30 NA hydrocarbon/brine gas/oil show
Canadaway NA Shale 1856 1980 124 NA
Canadaway Bradford Third  Sandstone 1980 2008 28 NA hydrocarbon/brine gas/oil show
Canadaway NA Shale 2008 2086 78 NA
Canadaway Lewis Run Sandstone 2086 2093 7 NA hydrocarbon/brine gas/oil show

Canadaway NA Shale 2093 2233 140 NA
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Well #13
Formation Driller's Sand Names Lithology Top Base Thickness *USDW's Interprated Pore Fluid Notes
Pottsville Series NA sandstone 0 39 39 NA unsaturated groundwater
Pottsville Series/Knapp NA silty mudstone 39 264 225 110" fresh water freshwater found 139-264'
Knapp NA silty mudstone 264 300 36 | fresh water
Oswayo NA silty mudstone 300 464 164 349' fresh water
Cattaraugus NA red shale 464 636 172 NA
Conneaut Group NA shale 636 1432 796  NA
Conneaut Group Bradford First brown sandstone 1432 1462 30 NA hydrocarbon/brine gas/oil show
Canadaway NA Shale 1462 1598 136 NA
Canadaway Bradford Second Sandstone 1598 1632 34 NA hydrocarbon/brine gas/oil show
Canadaway NA Shale 1632 1730 98 NA
Canadaway Harrisburg Run Sandstone 1730 1802 72 NA hydrocarbon/brine gas/oil show
Canadaway NA Shale 1802 2008 206 NA
Canadaway Bradford Third Sandstone 2008 2034 26 NA hydrocarbon/brine gas/oil show
Canadaway NA Shale 2034 2114 80 NA
Canadaway Lewis Run Sandstone 2114 2120 6 NA hydrocarbon/brine gas/oil show
Canadaway NA Shale 2120 2233 113 NA

*The precise depths that USDW’s may be found in an individual well are subject to the
interpretation of the driller. There are no know water wells near the proposed waterflood. To
account for all potential USDW'’s, the drilling reports of all 19 wells drilled on the Curtis Lot 2 lease
were examined. The deepest freshwater encountered was at 1831’ AMSL in well #17. The
shallowest freshwater reported was at 2070 AMSL. This 239’ thick zone of potential USDW’s is
presented on the preceding table and in the other attachments to this permit, adjusted to the
surface elevation of each well.

Porosity and Permeability of Injection Zones

Well #13

Bradford 3": Density log derived porosity from 6-17% with average porosity of 11.5% over 31 net
feet of pay. Permeability unknown.

Lewis Run: Density log derived porosity from 7-15% with average porosity of 11.5% over 6 net feet
of pay. Permeability unknown.

Well #12

Bradford 3": Density log derived porosity from 8-17% with average porosity of 13.6% over 29 net
feet of pay. Permeability unknown.

Lewis Run: Density log derived porosity from 8-17% with average porosity of 12.2% over 9 net feet
of pay. Permeability unknown.



For assistance in accessing this document, please contact: R3_UIC_Mailbox@epa.gov

Geologic Cross-sections.

An east-west and north-south cross-section is presented below. The following abbreviations are
used in the cross-sections:

e (CL-1 “Confining Layer One”

e B-3 “Bradford Third Injection Zone”
e CL-2 “Confining Layer Two”

e LR “Lewis Run Injection Zone”

e CL-3 “Confining Layer Three”

Key map for cross-sections
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Cross-section A-A’.

Cross-section B-B’.
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Faults/Fracture Systems

There are no known faults or fracture systems of a scale relevant to this permit application. Well
control is very tight with modern geophysical logs throughout the area. There are no missing or
repeat stratigraphic sections that would indicate normal or reverse faulting. Published structural
maps of key marker beds indicate gently undulating structure inconsistent with major faulting.

There is over 100 years of historical injection into the target zones in the Bradford Oil Field. No
issues related to faults or fractures has been identified in the many papers and studies reviewed by
Bull Run.

Seismic Activity

There have been no historical earthquakes in McKean County according to “Earthquakes Epicenters
in and near Pennsylvania” published by the PA Department of Conservation and Natural Resources
in 2004. The red star on map B-1 indicates the proposed waterflood. Precambrian basement is
greater than 8,000 feet below the injection zones.

There is over 100 years of historical injection into the target zones in the Bradford Oil Field. No
issues related to seismic activity has been identified in the many papers and studies reviewed by Bull
Run.
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Part Il

Fluid Pressure and Estimated Fracture Pressure

Bull Run will be converting existing hydro-fractured (frac’ed) production wells into injection wells so the
fracture gradient can be estimated with Instantaneous Shut-in Pressure data (ISIP) observed during
completion. It is assumed that the SG of the frac fluid was 1.0 g/cm3.

Lewis Run Fracture Gradient

Well #12 is not frac’ed in the Lewis Run, the well got “wild” and the frac crew was unable to complete
the job. The nearest well with clear ISIP data is #13 with an ISIP of 2000 PSI at 2116’, yielding an FG of
1.38 psi/Ft.

Bradford 3" Fracture Gradient

Neither well #12 nor #13 are fractured in the Bradford 3™. Well #12 was frac’ed in the Harrisburg Run,
which is approximately 100’ above the Bradford 3. In well #12, the ISIP was 1800 PSI at 1845’, yielding
a FG of 1.41 psi/Ft.

Fluid SG

The proposed injection fluid is produced brine from conventional shallow oil production. Ten samples of
conventional oil well brine from across NW Pennsylvania were analyzed and the highest Sg found was
1.089. (Dresel and Rose 2010). This is higher than Bull Run has ever encountered in the field with
hydrometer testing of our produced brine. An estimated maximum Sg of 1.1 is used to determine Pmax
in the calculations below.

Pmax Calculations

For simplicity, the lower FG of 1.38 PSI/Ft is used for both zones to calculate Pmax’s. These Pmax’s are
well below breakdown pressure of the formations. In addition, breakdown at the low injection rates of a
waterflood, in contrast the high rates during a frac job, is extremely unlikely. None the less, should
breakdown be observed, Bull Run will cease injection and notify the EPA to determine next steps.

Note: The Lewis Run is cemented off in Well #13. However, Bull Run is applying for this permit with the
intention of potentially drilling out the Lewis Run and injecting into this zone. Bull Run may inject into
the zones simultaneously or individually. The following table shows calculated Pmax’s for each well and
zone.
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#12 #13  Units

Fracture Gradient 1.38 1.38 #/Ft
Max Sg of Brine 1.10 1.10 NA

Top of Brad 3rd 1980 2008 Feet MD
Top of Lewis Run 2086 2114 Feet MD
Pmax Brad 3rd 1789 1814 psi
Pmax Lewis Run 1884 1910 psi
Pmax Simultaneous Injection 1789 1814 psi

* Lewis Run is cemented, see text

Pmax Data

Physical and Chemical Characteristics of the Injection Zone

The Bradford 3™ has been described as a “chocolate-brown sandstone composed predominantly of fine
to very fine angular quartz grains” by (Fettke 1938). The chemical composition from a core is presented
below.

Table 9. Chemical analysis of Bradford Third sendstone from a
depth of 1741.92 feet in core 9.

Percent Percent
BIOs vreeeeeirsrermemesssiiemeesssssssnsmmnansnns B 0.88 Alkalies . ccenmmsaneees. MOE determ
Algﬂ ‘de}. g.gg Iél 0 {(combined) ....... tma
MB! |[r:uaa HE‘? C {organie) .csmommm 0.30
Ca R

From Fettke 1938

The Lewis Run sandstone has been described as “fine-grained chocolate brown sandstone ranging in
thickness from 6-12"" by (Fettke 1941). Given the similar appearance and stratigraphic proximity to the
Bradford 3", one would expect similar chemical composition to the Bradford Third.

The proposed waterflood is within the Bradford Oil Field, which has been in production for more than
140 years. From 1921 until at least 1949, Bradford was the center of the water-flooding activity in the
world (Buckwalter 1949). The proposed injection formations have been successfully waterflooded by
thousands of injection wells.

The proposed injection fluid is produced brine from Upper Devonian conventional wells. This brine is
essentially the same as the in-situ brine occurring in the injection formations. The practice of injecting
produced brine into waterfloods is widespread in the area.

Many historical examples have shown that the physical and chemical composition of the both the
injection fluid and injection zones is suitable for water flooding.
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Attachment C:
Part |

Wellbore # 12 Schematics

Proposed Well Schematic Diagram Curtis Lot 2 — 2010 Well #12 Current Well Schematic Diagram
API: 37-083-55309-00-01

\ Pressure switches used to

shut down pump if

'O f"’f pressure spikes or drops

Conductor Pipe 9-5/8" 32Ib.

/ 10 RND Casing Set @ 23ft x.

x 451 ft of 7" J-55 Surface / 4
Casing Cemented to

"~
Surface w/ Type 1
\\
1-%" Tubing with Packer 1970 ft /
\\3“ Casing with Packer, Cemented from 1570 ft to 1870 Rods and /
ft w30 Sacks of Type 1. Bow spring centralizer at tubing

packer and every other joint through cement column.

3 inch casing with 2 swellable packers to isolate and
shut off the Bradford 3 with perforations across
the Lewis Run to allow fluid flow.

Open Hole TD 2232 ft
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Wellbore # 13 Schematics

Proposed Well Schematic Diagram Curtis Lot 2 — 2010 Well #13
API: 37-083-55310

\ Pressure switches used to

shut down pump if

O k’/ pressure spikes or drops

Current Well Schematic Diagram

Conductor Pipe 9-5/8" 321b.
10RND Casing Set @ 36ft

7" 1-55 Surface Casing 452 ft

,\ Cemented w/ Type 1 to Surface
™\ 114" Tubing with Packer 2000 ft 3" Frac Packer String \
\ 2000 ft of 3" Casing with Packer, Cemented from 2000 ft to 1900

\ ft w/ 13 Sacks of Type 1 Cement. Bow spring centralizer at the \

! ! packer and every joint through the cement column.

Open Hole TD 2223 ft (Well Plugged back to Cover Lewis Run)
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Part Il

Proposed Logs and Tests

Well #12 and #13:
Cement Bond Log will be run to verify more than 50’ of cement above packer on 3” protective casing

Proposed Stimulation Plans

Well #12

No Stimulation planned. When Bradford Third is going to be injected into 3” bottom pipe will be
perforated.

Well #13
If Lewis Run is drilled out, it may be hydro fractured to penetrate cement skin factor.

Alarms and Shut-Downs

Wells #12 and #13:
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“Pressure Up Circuit Open” switches will be installed on backside of injection tubing to shutdown
injection in the event of injection tubing or packer failure.

“Pressure Down Circuit Open” switches will be installed on tubing to shutdown injection if surface
failure occurs.

Tank Sentinel auto gauge will be used for monitoring and alarms on brine tank levels on surface
Time lapse cellular enabled camera will monitor pump and pressure chart recorder

Well Completion and Cementing Records

See Attachment C-1.

Previously Run Logs/Test

See Attachment C-1 for logs
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Database File
Dataset Pathname

Dataset Creation F

Calibration Report

cat-curtislot2-1212-hri.db
curtislot/I2-12/run1/merge1

r Jan 24 17:16:04 2014

Dual Induction Calibration Report

Master Calibration Performed:
Before Survey Verification Performed:
After Survey Verification Performed:

Serial-Model: DIL4-GEAR
Surface Cal Performed:
Readings References Results
Loop: Air Loop Air Loop m b
Deep 0.015 0.655 V 2.000 315.000 mmho/m 489.196 -5.327
Medium 0.017 0.736 V 6.000 295.000 mmho/m 401.814 -0.852
Compensated Density Calibration Report
Serial-Model: GD-7-GD7
Source / Verifier: /

Tue Aug 20 11:37:53 2013

Master Calibration

Density

Far Detector

Near Detector
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DEP USE ONLY
| Pnmary Fac D

DEPARTMENT OF ENVIRONMENTAL PROTECTION Site 1D [

COMMONWEALTH OF PENNSYLVANIA

OIL AND GAS MANAGEMENT PROGRAM __’_/_1’713&_
Chent Id [ Sustaciity id
- 76535
Well Record and Completion Report ; |
[ Operator
DEP ID# Well API # (Permit / Reg) Project Number Acres
AOSQIALYST ENERGY,INC. 76535 | 37-083-54007-00 CEI-C-10
' T | WelfomNome&wWel# ' [[Serol #
800 CRANBERRY WOODS DR STE 290, CURTISLOT 2L216
CILY —— T e -1 ) o
State lip Code County Municipaiity
CRANBERRY TOWNSHIP PA 16066 McKean Lafayette
Ficoe Fox - [5G 75min quodangemop
(724) 779-9040 Lewis Run
[JAmended Completion Report

Check all that apply: [ Original Well Record [_JOriginal Completion Report MAmended Well Record

rmations on back (page 2) st

WELL RECORD Also complete the Log of Fo
__Welllype | [JGas EOI! ~ [ combination Oil & Gas [ njection [ storage [] Disposal
Drillivg Y‘??h‘iql-,zfﬁmaw —Ar  [JRotary-Mud  []JCableTool o , )
Date Dyiling Started T Date D| lhr?g”(‘f n?pféiga o VSuﬁac;EEE}Eﬂ- ~— | Total Depth - Driller Total Depth - Logger
&/1e] Ll 2130 ft 1(76[:} ﬂiEl w il B
: ; Cement returned on surface casing? Yes No
Casing and Tubin ' =
= g Cement returned on coal protective casing? []Yes [INo BINA
Hole | pipe Size| Wt Thread| Amount in Material Behind Pipe Packer / Hardware / Centralizers | Date
Size © |/ weld]| Well (ft) Type and Amount Type Size Depth Run
e 9% 32 [t | & cadtd in 1 1 1 1 7
T Pl e 1N ] - e ek LA reo/2507 )
E70 A W Akl B % 14 | Y52 | Type I Cem” 8, | yoo | -
COMPLETION REPORT
perforation Record Stimulation Record
Interval Perforated Fluid Propping Agent Average
Date From To Date Interval Treated Type Amount | Type Amount Injection
focv :
v
H" Cowo o _,.é_%_ | -
1649 A o PR e N | 77_0}’9’ 7 | 70
== AT N . Tow e
e 1L I I I E—— Tow 79
1540 §o@ | 0
e Y o —
Y ¥v
Flow Natural Rock
NE Cpa s .(LQL* ‘PrisLsJ_Lre * Hours Days
—Afler Treatment o TAflerreatment L. B e AN
Open Flow vhwan | Rock Pressure Hours Days
Well Service Companies -- Provide the name, address, and phone number of all well service companies involved.
Nome L{f:,t Or;“'-\; Naome S:r(r;‘( W(‘l S(fvf(f) Name
s 1. el ——tagdess 1711 a S| | T—— B )
Kr.‘_,‘; ) prj‘jb Ho ”(7 A‘vL Address
Cify - Sfafe - Zip AN RS Cify~Siale - Iip, e e ey
y f){Jqu/ fA i %,J‘fv// /A Cily - State - Zip
Phone - ————"" | PhoN® .., G TR TS i = - ”
¢IM-3¢2-6579 g1M-3c5~ (224 Pone
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§500-FM-0G0004a  2/2011

. COMMONWEALTH OF PENNSYLVANIA T
yg PENNSY lvania DEPARTMENT OF ENVIRONMENTAL PROTECTION o] OEPUSEONLY Eg
DEPARTNENT OF EAVIRONMENTAL PROTECTION OIL AND GAS MANAGEMENT PROGRAM e Py oo
Well Record i Sy N

i

e T A0, ety TRt
B L T N

™ Well Operator DEP ID# " Well API (tl )}é flas e it
8g) Project Number
Catalyst Energy Inc 76535 37-083-55311- - CEXC. 1D
Address -
Well Farm N

424 South 27" St Suite 304 c::'msafzt 28 i we.LI;-m J st
City State Zip Code County Municipality

Pittsburgh PA 15203 McKean Lafayette

Phone Fax | Email o USGS 7.5 min. quadrangle ma
412-325-4350 412-425-4356 dj@catalystenergyinc.com ngi_g_@n Y . "

Check the appropriate Submission: X Original Well Record ] Amended Well Record

Well Type [ Gas X oil [ Combination Oil & Gas [ Injection [ Storage [ Disposal
Well Orientation | [X Vertical [ Deviated from Vertical (Side view and Deviated Survey must be attached)
Drilling Method | [ Rotary — Air [ Rotary - Mud [ Cable Tool
Date Drilling Started | Date Driling Completed | Surface Elevation | Total Depth - Driller | Total Depth — Logger Depth of Deepest Fresh Groundwater
21111 2115111 2140 ft. 2183 ft. 2183 ft. 0 ft.

If No, provide top of cement and method used to determine:

A s thladiig

Cement returned on surface casing? i Yes [ No

. N/A

Cement returned on coal protective casing? [] Yes O No If No, provide top of cement and mathod used to - 8
i ed to d ine: N/A

Cement retumed on intermediate casing? [ Yes O No If No, provide op of cament and method v eterne o
Casing String Type of Cement Amount of Cement Gas Block (or equivalent) Used
Conductor n/a s At B

\
Surface Class A RECE 808X _ v OYes [No [INA

)\

Coal Protective n/a 1 62 OYes [ONo [KINA

9

Intermediate . S n/a = M‘N‘N’%Cﬁ‘c’a OvYes [INo [EINA
Production n/a HNOF ) OYes [ONo X N/A
OvYes [ONo [ONA

OYes ONo [ONA
[ No DN/A

Hole Thread /
Size Pipe Size Wt. Weld Casing / Tubing Type Well (ft.) Type Size Date Run
i b 9 5/8" 32lb. Thread 10 RND . 538
s34 | 7 | 20b. | Thread ~ 455 2z 24 = ST
6 1/4' 112" | 191b thread 2122 | g3 | Hoolwald 621111

- o

gl a3 2! [sd.210 uanthn’ _a00'3a_ﬁ7~;" 5“"”"':“\ ofar/a
L0/9° Sud\._u%,_

S

(22

If any casing is welded, provide the name of the welder: n/a

Also complete the Log of Formations on back (page 2)
=l
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5500-FM-0G0004a _ 2/2011

LOG OF FORMATIONS Well API#: 37-083-55311-_-__
(If you will need more space than this page, please photocopy the blank form before filling it in.)
) Top Bottom Gas at Oila
Formation Name or Type (feet) (feet) (feet) (feet)t (m\:\éa;tbeﬂrngitn') Source of Data
Sandstone 0' 14
Shale 114' 464
Red Rock 464' 520‘ R
Shale 520' 606' Not | Driller
Venango 3rd 606' 639’ noted
Shale 639' 688' Driller
Magee Hollow 688' 728'
Shale 728' 1395 Electric Log
Base of C Shale 1150'
Bradford 1st 1395' 1439' Electric Log
Shale 1439' 1461
Clarendon 1461 1553' Electric Log
Shale " 1553’ 1574'
Tiona 1574’ 1594' Electric Log
Shale 1604’ 1609
Bradfford 2nd 1709 1776 Electric Log
Shale 1776' 1834'
Harrisburg Run 1834’ 1851' Electric Log
Shale 1851' 1982'
Bradford 3rd 1982' 2021 Electric Log
Shale 2021 2079’ No No
Lewis Run 2079' 2085' Show Show Electric Log
Shale 2092 2183
| do hereby certify to the best of my knowledge, information and belief that the well identified on this Well Record has
been properly cased and cemented in accordance with the requirements of 25 Pa. Code Chapter 78 and any conditions
contained in the permit for this well. In addition, | do hereby certify that any casing which i attached fo a blow-out
preventer with a pressure rating greater fhan 3,000 psi has passgc_i a pressure test in qccordpnce with 25 'l'?a. Code
§78.84(f). | am aware that there are significant penalties for submitting false information, including the possibility of fine
and imprisonment.
Well @perator's Signature Il DEPUSEONLY| .
i AR B v : Reviewed by: Date:
Title: : Dete: Comments:
Vice President/ General Manager
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COMMONWEALTH OF PENNSYLVANIA [ 2] oepuse owy [
A DEPARTMENT OF ENVIRONMENTAL PROTECTION e e i
U OIL AND GAS MANAGEMENT PROGRAM
Chentld ,-SLb-fccmfy id
WELL RECORD AND COMPLETION REPORT '
I Qperotor __. DEP ID# Well API # (Permif / Reg) . Project Number Acres

Address, UR { )g OI L IL)C 3Cl‘7<gl_, 7 é‘ﬁ? /4"77 5 b S e o . g
ch Q%y . o We"meNge jF N Nebdé) !Senolh |

DUK ‘: CC“’CK | ! S?b‘ ! 22)(?}:1}/ County C-KFA - o : Mumc-poh rﬂ)/l;m‘

Phone

&IY -760 IHED, S B )0

Check all that apply" § !Ongmal Well Record @Ongmal Compiletion Report DAmendedWell Record DAmended Complet:on Repon

#

= - WELL RECORD ' ajso compléte L.og of Formations o bk (pdge 2) -
Well Type l:] Gas  [Mon [Jcombmation il & Gas [T inection [ Storage  [] Disposal J

D"'"'ng Method , " Rotary Air E] Rotary - Mud j] Cable Tool

Da %?nlhn jtoﬂ "I Dale Dnlhng); /.pneoed SUnacegTonon i Tofolo?)lh Dnllel - ,rotai Dep1h nger

Cement returned on surface casing? D Yest No
. Cement returned on coal protective casing? Yes [INo [] N/A

Hole Pipe Size| Wi Thread| Amount in Material Behind Pipe Packer / Hardware / Confrallzers Date
Size [/ Weld| Well (ft) Type and Amount Type Size Depth Run

AT Y T, Y35 . HO Sack G Em:ET' I S 17

Casing and Tubmg

g% 2" . .-'nea_ﬁ_/_gqq _ﬁ__ %,

AR COMPLET!ON REPORT = e

Perforation Record Stlmulatlon Record
| Interval Perforated Fluid Propping Agent Average
Date | From pzr o1 Date Interval Treated | 1.0 Amount Type Amount| Injection
¥ ]
. v I »
e (R B ettty ol e S ipem i Gy I 41_-_'; K P
- e By 4 - -
i ﬁm’mj@;d LT ety
i | : :
N T'wttr-:vm PROTUCTION 5 ——— NOV-1- 9 - e N
~ knPTHWE:STRiGIONALuFF(CC & B, TN S L E S
VR i e ="
s ! o . | g l
- Nafural Rock A
Nofural Open Flow N Pressre N Hours Doys
= t il i TaAHermreatment A T T T BRIl mem s BT
e tcimen B fock e N 8 hows _ oar
Well Service Companies — Provide the name, address, and phone number of all well service companies involved
CTURT % WEH SFRULCE | e
AdéressE X \QJC / addmis: ~ TG T TRt mims Jlhaddne REGE l‘VED
ry State - 71 " City-Sfate~zp  ~ s TT 77 | Citystate 2y
(,-(y(m eo,q() o 7% Ié\?éb b, . . o . MAY 2 0 2002
hone Phone S

R EYTNOICT || A 2 PR T
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C " i
A COMMONWEALTH OF PENNSYLVANIA 3 =] DEP USEONLY [E375, 2]

\ A DEPARTMENT OF ENVIRONM
p NVIRONMENTAL PROTECTION e Faihexy ety id
LA OIL AND GAS MANAGEMENT PROGRAM '

WELL RECORD AND COMPLETION REPORT | "

Well Operator
DEP ID# Well AP # (Permit / Reg) ecl Number r
ASrJesx ’QTLS J L 1: e (’., - 3q ;‘ KL) 37 ogse"/nlijgg( - e : N
! 3 Y Q ¢ Waell Form Name T owell i : Senal #

ﬁ l/ 7 sto ZupCode 1 co nr{s() T Lt’ o IL/ | i
_Pm: Al GL«A)TE/{ - 78 N6 s M KEMJ A/A_cp;;?ﬂ)/ L—T/'L'
USGS 7 5 rmun quodcngl N
Chg/u Jol-3HS2 LEWTC Bon fa,
eck all that apply mmgmal Wil Record  [Y]Ongmnal Completion Report E]Amended Well Record _[_]Amended Completion Report

b2 i

-mag -

e 2. ‘WELL RECORD “so compleie Lbg of Formations on‘back (page 2)
o’ LSS D Gas m OII O Combination Oll & Gas _ [] Injection [Istorage [] D_lsposal
Drilling Method O Rotary ar O Rotary - Mud [ cable Tool

Oale Drling Started” | Dote Dnling Completec T sufoce Elevation 1 T T B
} of sth - Driller Tota! Depfh Loqgev
J Aleq <(° 72,9 (£72: 7
Casing and Tubing Cement retumed on surface casing? []Yes []No
Cement returned on coal protective casing? [ ] Yes [] No [] N/A
Hole | pre sze|l wi, |Thread| Amount in Malerlal Behind Pipe Packer / Hardware / Centralizers | Date
Size [/ Weld| Well (ft) Type and Amount Type Size Depth Run
-‘- ] . '
g4 7Qﬂ 1778 jHEQ HS Shalk LT R Ay
ey 8" o N PO A ¢

L O T,
B o o N \:_7_74 ‘f‘:&’l_;ﬁ_'_,_" }_T.; 1

}___4_ T IR g S : #

: ST
3 oo -7 COMPLETION REPORT:. " -
Perforation Record ’ Stimulation Record
Interval Perforated . [ | Fluid Propping Agent Average
Date From To | Date i Interval Treated : Type Amount ! Type Amount Injection
. ) ! :

¢

£ S .-;,er:rr T

S . = - —— - ——— ._.r._._..._ i b — —e————

T A ¢
s S s J SR Sor e SO L N ' ‘!'_Z__] .»\) I
- b = eme— o ——— —-— o :
et z o po e B b b My o By st e S D T S BR B, | ’-._'.," *L JTEGTION
1 Rl ’1“;)1(,,,,,-\“
aturci Open Flow Natural Rock
e Pressure - Hours _— Df:ys n
Treatment . TTT T T T 7 AHerTreatrent
g?;rn "FT:\ vm Rock Pressure Hours Days

Well Serwce Compames -~ Provide the name, address, and phone number of all well service companies involved

rexsqgs wg% 751:4 u' CE Aadress = Address REG E ‘V E D -
€5dmk Raove M. ss3se | T ey g0 20
“Phone ne

A-GECLOGICAL s“Py?Y
] = & Gas Geology Division

ol

- — ST
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5500-FM-OG0004a 2/2011
. COMMONWEALTH OF PENNSYLVANIA DEP USE ONLY
’ pennsylvama DEPARTMENT OF ENVIRONMENTAL PROTECTION —r [ = l —
d DEPARTMENT OF ENVIRONMENTAL PROTECTION OlL AND GAS MANAGEMENT PROGRAM des L
Well Record i Btraiy o
WELL INFORMATION
Well Operator ! DEP ID# Well API # (Permit/ Reg) Project Number [ Acres
Catalyst Energy Inc | 76535 | 37.083-55312- - ELc 10 |
Addressﬂ-“m—_’—m“"' T T T T WeliFamName [ Well# | Sedal#
|_424 South 27" St Suite304 Curtis Lot2 l L2-17 [ _—
City State | ZipCode | County T T Municipality
Pittsburgh PA | 15203 | McKean | Lafayette
Phore TR T [Ema | Uses7emn qudengema
412-325-4350 412-425-4356 dj@catalystenergyinc.com Lewis Run
Check the appropriate Submission: X Original Well Record [J Amended Well Record
Well Type [J Gas X oil O Combination Oil & Gas [ Injection [ Storage [] Disposal
Well Orientation | [X Vertical [ Deviated from Vertical (Side view and Deviated Survey must be attached) S
Drilling Method X Rotary - Air O Rotary — Mud [ cable Tool -
Date Drilling Started | Date Drilling Completed | Surface Elevation | Total Depth - Driller | Total Depth— Logger |  Depth of Deepest Fresh Groundwater
s/31/1 6/4/11 2130 ft. | 21283 ft. | 21283 ft 364 ft.
3 CEMENT
Cement returned on surface casing? & Yes [J No If No, provide top of cement and method used to determine:
Cement returned on coal protective casing? [J Yes [J No i peoided oy o5 emmont B susbod Ueec o ;. CINA
i determine: o /i
Cement returned on intermediate casing? [ Yes [J No il peonite fop ot omimat and Mo Used 1o e DA
Casing String Type of Cement Amount of Cement Gas Block (or equivalent) Used
Conductor n/a i AT
Surface Class A G0 sx OYes ®WNo [OONA |
Coal Protective n/a [OYes [ONo XINA
Intermediate n/a OYes [ONo XINA
Production n/a l [OYes [ONo X NA
OYes [ONo [ONA
OYes [ONo [OONA
—
ClYes [ONo [ONA
Thread / Amount in ( Wrdware / Centralizers
Size | PipeSize | Wt Weld Casing / Tubing Type | Well (&) [\ Type Size Depth | Date Run
11" 9 5/8" 32ib. Thread 10 RND 60
U U
B34 | 7 | 20b. | Thread 455 oo = 26 53211
614 | 112 | 1b | thread 2148 | oK 526 | 671
RECEWED /
JAN 30 2012
ENVIRONMENTAL PROTECTION
NO -ORFICE
| |

If any casing is welded, provide the name of the welder: n/a

Also complete the Log of Formations on back (page 2)

-1-
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/
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/
/ 5500-FM-0OG0004a  2/2011
/ LOG OF FORMATIONS Well API#: 37-083-55312-_-_
/ ; (If you will need more space than this page, please photocopy the blank form before filling it in.)
Top Bottom Gas at QOil at Water at
Formation Name or Type (feet) (feet) (feet) (feet) (fresh / brine; ft.) Source of Data
Sandstone 0' 64'
Shale 64' 439' Fresh Water |- Driller
Red Rock 439' 545' @89'
Shale 545' 607" No rate | Driller
Venango 3rd 607" 630' noted
Shale 630' 683’ @ 214' | Driller
Magee Hollow 683' 720' No rate
Shale 720 1386 noted | Electric Log
Base of C Shale 1135' @ 264'
Bradford 1st 1386' 1431' No rate | Electric Log
Shale 1431 1454' noted
Clarendon 1454' 1543 Electric Log
Shale 1643 1564'
Tiona 1664’ 1694' Electric Log
Shale 1694 1698'
Bradfford 2nd 1698' 1767 Electric Log
Shale 1767 1838'
Harrisburg Run 1838' 1879’ Electric Log
Shale 1879' 1973
Bradford 3rd 1973 2014 Electric Log
Shale 2014 2077 No No
Lewis Run 2077 2085' Show Show Electric Log
Shale 2085' 2128.3'

| do hereby certify to the best of my knowledge, information and belief that the well identified on this Well Record has
been properly cased and cemented in accordance with the requirements of 25 Pa. Code C_hap_ter 78 and any conditions
contained in the permit for this well. In addition, | do hereby certify that any casmg'whlch is attache_d to a blow-out
preventer with a pressure rating greater than 3,000 psi has passgq a pressure test. in egccordance with 2_5 'Ra. Code
§78.84(f). | am aware that there are significant penalties for submitting false information, including the possibility of fine
and imprisonment.

;%!!Zgaﬁwﬂs;igﬁaﬂfw _z‘ hides hicer ‘1.“' S
Wil CCo tBEHE11 |

Title: Date:

Comments:
Vice President/ Genera%anager




For assistance in accessing this document, please contact: R3_UIC_Mailbox@epa.gov

Prrs Coey

5500-FM-OG0004 Rev. 2/2001 I DEP USE ONLY ﬁ
COMMONWEALTH OF PENNSYLVANIA Site Id Primory Facilty Id
D DEPARTMENT OF ENVIRONMENTAL PROTECTION
Ly U-.A OIL AND GAS MANAGEMENT PROGRAM e L
WELL RECORD AND COMPLETION REPORT

Well Operator DEP ID# Well API # (Permit / Reg) Project Number Acres
Catalyst Energy, Inc. 34294 37-083-51259

Address well Farm Name well # Serial #
800 Cranberry Wood Dr. Suite 290 Curtis Lot 2 L2-15

cty - [“state Zip Code County Municipality
Cranberry Twp PA | 16066 McKean Lafayette

Phone | Fax ' USGS 7.5 min. quadrangle map o
724-779-9053 724-779-9040 Lewis Run

Check all that apply: @Original Well Record @Original Completion Report DAmended Well Record

[:]Amended Completion Report

WELL RECORD Aiso complete Log of Formations on back (page 2)

Well Type

"Date Driling Started

[Jces K oi

Drilling Method | [X] Rotary —Air  [] Rotary - Mud
[ Date Diiling Completed | $

[] Combination Qil & Gas
(] cable Tool

| Surface Elevation

[ Injection  [] Storage

[ Total Depth - Driller

[ Disposal

Total Depth - Léggerri

12/11/06 ! 12/13/06 . 2180 ft. 2240 ft. 2240 ft.
s . | Cement returned on surface casing? @ Yes I:] No
C . :
. and Tmeg Cement returned on coal protective casing? D Yes l:] No E] N/A
Hole Pipe Size| W. Thread| Amount in Material Behind Pipe Packer / Hardware / Centfralizers | Date
Size / Weld| Well (ft) Type and Amount Type Size Depth Run
11" | 958" | 32Ib. |Thread| 226 7 B N i
8 3/4" ™ 201b. | Thread 583.0 125 sx Clasf A cement w 3% CEQIZ B N 121 1{06
6% 2 | Thread,  2109.0 3/1/07
COMPLETION REPORT
Perf cord Stimulation Record
Interval Perforated Fluid Propping Agent Average
Date From To Date Interval Treated Type Amount Type Amount Injection
Pate
13820 | i 7 70sx 17.8 BPM @ 1890 psi
2/28/07 Notched 13935 snnr | | Water | 7000 20/40 70sx 17.7 BPM @ 2080 psi
13%6.1 | | | 7000 | 70sx 17.8 BPM @ 1920 psi
15530 1 Bradford 1% { 7000 Ottawa | 70s 17.8 BPM @ 2100 psi
1692.0 : 8000 ‘ 80sx 17.7 BPM @ 2670 psi
! 1694.7 ES———— . | 8000 Sand 80sx 17.7 BPM @ 3090 psi
1702.0 | | 8000 80sx 17.6 BPM @ 2800 psi
1706.0 b o) | 7000 70sx 17.6 BPM @ 2830 psi
| 1719.7 | | Tiona | 7000 70sx Skipped
| | 1749.0 | | 7000 70sx 17.6 BPM @ 2930 psi
i ; 1829.0 = ) ‘ 8000 80sx 17.7 BPM @ 2340 psi
\ | 1397 §  HSustig Rin 7000 708 17.5BPM @ 2650 psi
I praciord .9 8000 80sx Skipped
[ |
{ |
; |
i i
| |
Natural Open Flow | Natural Rock
NA | Pressure NA Hours Days
After Treatment [ After Treatment S = =
Open Flow NA | Rock Pressure NA Hours Days
Well Service Companies -- Provide the name, address, and phone number of all well service companies involved.
Name Name Name
Keane Dirilling Superior Well Services (Fracture Work) Superior Well Services (Logging)
Address - ~ | Address I “Address -
Keane Drive Holley Avenue Route 119
Cily - State - Zip Cify - Stafe - Zip I - | City-State-Zip = =
Bradford, PA Bradford, PA Blacklick, PA
“Phone ~ | Phone : ~ | Phone .
814-362-6579 814-368-6228 724-248-1001
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| N
V=

pennsylvania

DEPARTMENT OF ENVIRONMENTAL PROTECTION

COMMONWEALTH OF PENNSYLVANIA

2.2 | DEP USE ONLY
DEPARTMENT OF ENVIRONMENTAL PROTECTION e T
OIL AND GAS MANAGEMENT PROGRAM
Well Record S FERE

“Well API #

RMATH

Permit/ Reg)

AT
e AT
e

2/16/11

8/11

2140 ft.

Cement returned on surface casing?

2168.7_ft.

Total Depth — Logger
ft

| Well Operator Project Number Acres

Catalyst Energy Inc 76535 37-083-55308- - CEZL CIC
Address Well Farm Name Well # [ Serlal #
424 South 27" St Suite 304 Curtis Lot 2 L2-11
City State Zip Code County Municipality

Pittsburgh PA 16203 | McKean Lafayette

Phone Fax Email USGS 7.5 min. quadrangle map
412-325-4350 412-425-4356 dj@catalystenergyinc.com Lewis Run

Check the appropriate Submission: [ Original Well Record [[J Amended Well Record

Well Type [ Gas X oil [ Combination Oil & Gas [J Injection [ Storage [ Disposal
Well Orientation | [X] Vertical [ Deviated from Vertical (Side view and Deviated Survey must be attached)
Drilling Method | [X] Rotary - Air [ Rotary = Mud [ Cable Tool
Date Drilling Started | Date Drilling Completed | Surface Elevation Total Depth — Driller

Depth of Deepest Fresh Groundwater

200

Cement retumed on coal protective casing? O Yes I No If No, provide top of cement and method used to determine: ONA
ine: CNA
Cement returned on intermediate casing? [ Yes [J No I o prowsoe fop of cemant ard Justhod Used 1o, defemane
Casing String Type of Cement Amount of Cement
Conductor n/a \/
Surface Class A pEC l(ﬁxzun [ Yes
i ENVIRONMENTAL PROTECTION O] Yes
Coal Protective n/a NOW
Intermediate n/a [ Yes
Production n/a O Yes
[ Yes
[ Yes
Eaigh iy [JYes [No
: & G: G s s e T S el
e il Amountin | Packer/ Hardwa@mlizers)
Size Pipe Size Wt. Weld Casing / Tubing Type Well (ft.) Type Size Date Run
11® 9 5/8" 32lb. Thread 10 RND 234
s 422 224
8 /4" 7 20lb. Thread 455 o 22, 26' 2116111
6 1/4' 11/2" 1.91b thread 21219 6/15/11
#0132 | a¥ " Sor' ”eokwdQ?u(mﬂ.fég‘ é,[(SJu
‘ — )
1665 | Swelling prdesr 6l i5)n
AL 7
202/| Swellb« hdeer Gfis/i
| FaEm

J

If any casing is welded, provide the name of the welder: n/a

Also complete the Log of Formations.on back (page 2)

=
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LOG OF FORMATIONS Well APH: 37-083-55308-_ -

(If you will need more space than this page, please photocopy the blank form before filling it in.)

Top Bottom Gas at Oil at Water at

Formation Name or Type (feet) (feet) (feet) (feet) (fresh / brine; ft.) Source of Data
Shalee ) 464'
Red Rock 464' 545' Driller
Shale 545' 615'
Venango 3rd 615' 640' Fresh Water | Driller
Shale 640" 702' @ 200
Magee Hollow 702' 722 Rate not | Driller
Shale 722' 1383 noted
Base of C Shale 1138' Electric Log
Bradford 1st 1383' 1430'
Shale 1430’ 1452' Electric Log
Clarendon 1452 1454'
Shale 1454' 1564' Electric Log
Tiona 1564' 1610’
Shale 1610’ 1699 Electric Log
Bradfford 2nd 1699' 1795'
Shale 1795' 1825' Electric Log
Harrisburg Run 1825' 1840'
Shale 1840' 1974' Electric Log
Bradford 3rd 1974' 2022'
Shale 2022' 2084' Show No Electric Log
Lewis Run 2084 2094' | @ 1699 Show
Shale 2094 2168.7 Electric Log

| do hereby certify to the best of my knowledge, information anq belief that the well identified on this Well Recorq _has
been properly cased and cemented in accordance with the requirements of 25 Pa. dee Chapter 78 and any conditions
contained in the permit for this well. In addition, | do hereby certify that any casrng.wh/ch is attachqd to a blow-out
preventer with a pressure rating greater than 3,000 psi has passed a pressure test. in qccorqance with 2_5 f’a. Code
§78.84(f). | am aware that there are significant penalties for submitting false information, including the possibility of fine
and imprisonment.

= ETF PRI

Wi & signatare
“Title: . . -
Vice Presiaent/ General Manager ommen




For assistance in accessing this document, please contact: R3_UIC_Mailbox@epa.gov

5500-FM-OG0004 Rev. 2/2001 I DEP USE ONLY
COMMONWEALTH OF PENNSYLVANIA Site Id Primary Facility Id
N i DEPARTMENT OF ENVIRONMENTAL PROTECTION
-IL' U_.. OIL AND GAS MANAGEMENT PROGRAM = e
WELL RECORD AND COMPLETION REPORT
Well Operator DEP ID# Well API # (Permit / Reg) Project Number Acres
Catalyst Energy, Inc. 34294 37-083-51255
Address Well Farm Name Well # Serial #
800 Cranberry Wood Dr. Suite 290 Curtis Lot 2 L2-10
City State lip Code County [ Municipality
Cranberry Twp PA | 16066 McKean Lafayette
Phone [ Fox USGS 7.5 min. quadrangle map
724-779-9053 724-779-9040 Lewis Run

Check all that apply: XlOriginal Well Record IEOriginaI Completion Report E]Amended Well Record [:]Amended Completion Report

WELL RECORD aiso complete Log of Formations on back (page 2)

Well Type

| Oeas  [Xoi

Drilling Method | [X] Rotary — Air
Date Driling Started I

12/4/06

Date Driling Completed

12/5/06

[:] Combination Oil & Gas

[] Rotary - Mud ] cable Tool

Surface Elevation

2190 ft.

[] Injection

| Total Depth - Driller

[] Storage  [] Disposal

[ Total Depth - Logger

2252 ft. 2252ft.

Casing and Tubing

Cement returned on surface casing? Yes [ ] No

Cement returned on coal protective casing?

[JYes []No X]NA

Hole Pipe Size| Wt Thread| Amountin Material Behind Pipe Packer / Hardware / Centralizers Date
Size /[ Weld| Well (ft) Type and Amount Type Size Depth Run
11" 9 5/8" 321b. | Thread 21.8
8 3/4" 7" 20 Ib. | Thread 582.0 125 sx Class A cement w 3% CaCl2 12/4/06
6 V4" 2" Thread 2145.0 2/21/07
COMPLETION REPORT
Perforation Record Stimulation Record
Interval Perforated Fluid Propping Agent Average
Date From To Date Interval Treated Type Amount Type Amount Injection
14210 Bradford 1st 7000 70sx 17.8 BPM @ 1900 psi
2/20/07 Notched 1430.8 2/21/07 Water 6000 20/40 60sx 17.8 BPM @ 1850 psi
14335 6000 60sx 17.8 BPM @ 1830 psi
14483 6000 Ottawa 60sx 17.8 BPM @ 1960 psi
1451.4 Tiona 6000 60sx 17.8 BPM @ 1860 psi
1595.0 7000 Sand 70sx 17.8 BPM @ 2100 psi
1604.3 Bradiord 2™ 6000 60sx 17.8 BPM @ 2020 psi
17325 8000 80sx 17.8 BPM @ 2200 psi
17438 8000 80sx 17.8 BPM @ 2050 psi
1747.7 6000 60sx 17.7 BPM @ 2170 psi
1758.7 7000 70sx 17.7 BPM @ 2180 psi
17638 6000 60sx 17.7 BPM @ 2170 psi
17715 7000 70sx 17.7 BPM @ 2500 psi
17885 7000 70sx 17.7 BPM @ 2600 psi
1871.5 Harrisburg Run 6000 60sx 17.7 BPM @ 2140 psi
1876.5 Bradford 3" 7000 70sx 17.7 BPM @ 2090 psi
21130 Lewis Run 8000 80sx 17.7 BPM @ 2360 psi
\
\
Natural Open Flow | Natural Rock
NA | Pressure NA Hours Days
After Treatment | After Treatment 2
Open Flow NA Rock Pressure NA Hours Days

Well Service Companies -- Provide the name, address, and phone number of all well service companies involved.

Name Name Name
Keane Dirilling Superior Well Services (Fracture Work) Superior Well Services (Logging)
Address Address Address
Keane Drive Holley Avenue Route 119
City-State-7ip City - State = Zip City - State - Zip
Bradford, PA Bradford, PA Blacklick, PA
Phone Phone Phone
814-362-6579 814-368-6228 724-248-1001




For assistance in accessing this document, please contact: R3_UIC_Mailbox@epa.gov

5500-FM-OG0004 Rev. 2/2001 I DEP USE ONLY [
3 COMMONWEALTH OF PENNSYLVANIA Site 1d Primary Facilty Id
N < DEPARTMENT OF ENVIRONMENTAL PROTECTION
” -.h OIL AND GAS MANAGEMENT PROGRAM T N e
WELL RECORD AND COMPLETION REPORT
Well Operator DEP ID# Well API # (Permit / Reg) Project Number Acres
Catalyst Energy, Inc. 34294 37-083-51254
Address Well Farm Name Well # Serial #
800 Cranberry Wood Dr. Suite 290 Curtis Lot 2 L2-9
City State lip Code County Municipality
Cranberry Twp PA | 16066 McKean Lafayette
Phone [ Fax USGS 7.5 min. quadrangle map A
724-779-9053 724-779-9040 Lewis Run

Check all that apply:  [<]Original Well Record  [X]Original Completion Report [ _JAmended Well Record  [_JAmended Completion Report

WELL RECORD Aaiso complete Log of Formations on back (page 2)
WellType | []Gas Oil  [] Combination Oil & Gas [ Injection [J storage [ Disposal
Drilling Method | Rotary - Air  [] Rotary — Mud (L] cable Tool

Date Drilling Started Date Driling Completed Surface Elevation [ Total Depth - Driller [ Total Depth - Logger
12/6/06 12/7/06 3 2190 ft. 2252 ft. 2252ft.

| Cement returned on surface casing? X Yes [:] No

| Cement returned on coal protective casing? I:] Yes |:] No !Z] N/A

Casing and Tubing

Hole Pipe Size| Wt Thread| Amount in Material Behind Pipe Packer / Hardware / Centralizers Date
Size / Weld| Well (ft) Type and Amount Type Size Depth Run
g il 9 5/8" 321b. | Thread 20.8 ‘

8 3/4" T 20 Ib. | Thread 586.0 | 125sxClass A cementw 3% CaCl2 12/6/06
6 %" B Thread| 21555 | ‘ 2/26/07
COMPLETION REPORT

Perforation Record Stimulation Record
Interval Perforated Fluid Propping Agent Average
Date Date Interval Treated sl s
From To Type Amount Type Amount Injection
Rate
14415 | Bradford 1" 7000 70sx 17.8 BPM @ 1020 psi
2/25/07 | Notched 1457.4 | 2/26/07 | Water | 7000 20/40 70sx 17.8 BPM @ 1810 psi
1461.6 | Tiona 7000 70sx 17.8 BPM @ 1910 psi
1604.0 T i 1 ‘ 7000 Ottawa 70sx 17.7 BPM @ 2100 psi
17289 [ Bradford 2" | 7000 70sx 17.8 BPM @ 2050 psi
17415 t { | 8000 Sand 80sx 17.8 BPM @ 2010 psi
17440 | | 6000 60sx 17.8 BPM @ 2500 psi
1751.8 { > | ‘ ‘ 8000 80sx 17.8 BPM @ 2020 psi
1755.0 | 6000 60sx 17.7 BPM @ 2190 psi
17688 [ j 1 1 8000 80sx 17.4 BPM @ 3320 psi
17740 8000 B80sx 17.4 BPM @ 3120 psi
1779.0 [ \ 7000 70sx 17.5 BPM @ 3350 psi
1790.7 t —i [ 4500 45sx 17.5 BPM @ 3100 psi
1798.5 ‘ 8000 80sx 15.2 BPM @ 3280 psi
[ 1884.6 R B Harrisburg Run | 7000 70sx 17.6 BPM @ 2940 psi
21235 | Bradford 3 8000 80sx 17.7 BPM @ 2260 psi
| Lewis Run ‘
|
i
Natural Open Flow | Natural Rock
NA Pressure NA Hours Days
After Treatment | “After Treatment 3
Open Flow NA Rock Pressure NA Hours Days

Well Service Companies -- Provide the name, address, and phone number of all well service companies involved

Name Name Name
Keane Drilling Superior Well Services (Fracture Work) Superior Well Services (Logging)
Address : | Address Address
Keane Drive Holley Avenue Route 119
City - State - Zip ' Cily - State - Zip City - State - Zip
Bradford, PA Bradford, PA Blacklick, PA
Phone Phone Phone
814-362-6579 814-368-6228 724-248-1001




For assistance in accessing this document, please contact: R3_UIC_Mailbox@epa.gov

5500-FM-0G0004a 2/2011 [
. COMMONWEALTH OF PENNSYLVANIA DEP USE ONLY
~ pennsylvama DEPARTMENT OF ENVIRONMENTAL PROTECTION s | e
DEPARTMENT OF ENVINONMENTAL PROTECTION * OIL AND GAS MANAGEMENT PROGRAM
Well Record Client id Sublaciity id
WELL INFORMATION

Well Operator DEP ID# Well API # (Permit/ Reg) Project Number Acres

Catalyst Energy Inc 76535 37-083-56307- - CLL;_C_ =« N D
“Address S L L ' Well Farm Name . 7T I Serial #
| 424 South 27" St Suite 304 L R o 1~ T—— 12-8 o

City State Zip Code County Municipality

Pittsburgh PA 15203 McKean Lafayette

Phone 7 Fax | Eman T | UsGS 7.5 min. quadrangle map

412-325-4350 412-425-4356 dj@catalystenergyinc.com LewisRun

Check the appropriate Submission: [ Original Well Record [J Amended Well Record
 WellType | (JGas  ®oOil [J Combination Oil & Gas [ Injection [J Storage (] Disposal

Well Orientation | [X] Vertical [ Deviated from Vertical (Side view and Devlated Survey must be attached)

_ Drilling Method | [X] Rotary - Air [ Rotary - Mud [ cable Tool

Dato Driling Starled | Date Driling Completed | Surface Elevation | Total Depth - Driller | Total Depth ~ Logger Depth of Deepest Fresh Groundwater

2/26/11 3111 2180 ft. 2167.5 ft. 21675 ft. 214
T 4 't-'--',” U - ’

SRR T i )
R AN A T A Fa PR

[ Yes (X No If No, provide top of cement affd method used to determine:

Cement returned on surface casing? Y oBL
‘ N : NA
Cement returned on coal protective casing? [J Yes [J No I No. provide top of cament and imelhod used ko defermink =
] : N/A
Cement returned on intermediate casing?  [J Yes [J No R, Bromicusop ot coutent i I UBES o SetmTve 0
Casing String Type of Cement Amount of Cement Gas Block (or equivalent) Used
,5“: YT (8 ATRERTN A PR
Conductor n/a PR N AR T A B
Surface Class A 75sx OYes KNo [CINA
Coal Protective n/a OYes [ONo KNA
Intermediate n/a ) OYes [CONo KINA
Production n/a ) OYes [CINo RKINA
OYes ONo [ONA
OYes [ONo [OJNA
!_g Yes FELNO O NA
Amount in Packer / Hardware / Centralizers
Size Pipe Size Wi Weld Casing / Tubing Type Well (ft.) Type Size Depth Date Run
142 9 5/8" 32Ib. Thread 10 RND 36.5
" \ 422" 224’ ’
8 3/4" 7 20lb. Thread 455’ 323;(' 125" 26 2/26/11
614 | 112" | 19b | thread 27 | o 649 511911
ECEvp
Fr . 9]
S ! 3 9{" ’(".
e R Uil
NORT T
7]
L OFFIce

If any casing is welded, provide the name of the welder: n/a
Also complete the Log of Formations on back (page 2)

Ak




For assistance in accessing this document, please contact: R3_UIC_Mailbox@epa.gov
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/ 5500-FM-OG0004a  2/2011

LOG OF FORMATIONS Well API#: 37-083-55307-_ -

(If you will need more space than this page, please photocopy the blank form before filling itin.)

Top Bottom Gas at Oil at Water at
Formation Name or Type (feet) (feet) (feet) (feet) (fresh / brine; ft.) Source of Data

Shale 0' 39'

Sandstone/ Shale 39' 89' Driller

Shale 89' 495'

Red Rock/ Shale 495' 640' Fresh Water | Driller

Venango 3rd 640' 665' @ 214'

Shale 665' 1415' ' Rate not | Electric Log
Base of C Shale 1168 noted

Bradford 1st 1415’ 1458' Electric Log
Shale 1458' 1480'

Clarendon 1480' 1570' * | Electric Log
Shale 1570 1589'

Tiona 1589' 1646' Electric Log
Shale 1646' 1726'

Bradfford 2nd 1726' 1806 Electric Log
Shale 1806' 1860'

Harrisburg Run 1860' 1884' Electric Log
Shale 1884' 2003'

Bradford 3rd 2003 2032' Show No Electric Log
Shale 2032 211" | @ 1699 Show

Lewis Run 2111 2119 Electric Log
Shale 2119 2167.5'

| do hereby certify to the best of my knowledge, information and belief that the well identified on this Well Record has
been properly cased and cemented in accordance with the requirements of 25 Pa. Code Chapter 78 and any conditions
contained in the permit for this well. In addition, | do hereby certify that any casing which is attached to a blow-out
preventer with a pressure rating greater than 3,000 psi has passed a pressure test in accordance with 25 Pa. Code
§78.84(f). | am aware that there are significant penalties for submitting false information, including the possibility of fine

and imprisonment.

Re{liewed by:

Comments:




For assistance in accessing this document, please contact: R3_UIC_Mailbox@epa.gov

5500-FM-OG0004a 2/2011

s : COMMONWEALTH OF PENNSYLVANIA DEP USE ONLY
~ pennsylvania DEPARTMENT OF ENVIRONMENTAL PROTECTION e b
P oo or VoA ROTECTION OIL AND GAS MANAGEMENT PROGRAM e TS
Well Record Client Id Subfacilty (4

WELL INFORMATION

Well Operator ; DEP ID# Well API # (Permit / Reg) | Project Number | Acres
Catalyst Energy Inc | 76535 | 37.083-55306- - LEBRELO |
Adaress —— . —l Weil Farm Name TR ™ 1
424 South 27" St Suite 304 . Curtis Lot 2 | S
City | State Zip Code County i Municipality
Pittsburgh I PA | 15203 McKean Lafayette
Phone Fax Email USGS 7.5 min. quadrangle ma =
412-325-4350 412-425-4356 dj@catalystenergyinc.com Lewis Run i ’
Check the appropriate Submission: X Original Well Record [0 Amended Well Record
Well Type | OGas Roi [J Combination Oil & Gas [ Injection [ Storage [ Disposal
Well Orientation | [X] Vertical [J Deviated from Vertical (Side view and Deviated Survey must be attached) -
Drilling Method | [X] Rotary - Air [ Rotary - Mud [ Cable Tool
Date Drilling Started | Date Drilling Completed | Surface Elevation | Total Depth - Driller Total Depth - Logger Depth of Deepest Fresh Groundwater
321 | 3/5/11 | 2165 ft. | 2196 ft. 2196 ft. 200 ft.
CEMENT
Cement retuned on surface casing? X Yes I No If No, provide top of cement and method used to determine:
Cement retumed on coal protective casing? [ Yes [ No If No, provide top of cement and method used to determine: ONA
Cement retured on intermediate casing? [ Yes O No If No, provide top of cement and method used to determine: ONA
Casing String Type of Cement Amount of Cement Gas Block (or equivalent) Used
Conductor n/a 5
Surface Class A a%a@ OvYes KNo [INA
Coal Protective n/a COYes [ONo XNA
2017
Intermediate | n/a JAN 30 e [OYes [ONo XINA
. 1 ENVIRONMENTAL PROTE
Production , n/a NORTHWEST REGIONALOFFICE| (J Yes [ No [ N/A
f OYes ONo ONA
i OYes ONo [ONA
I OYes [ONo [INA
T __CASING AND TUBING e
Hole S Amount in @ardware / Centralizers
Size Pipe Size Wt Weld Casing / Tubing Type Well (ft.) ype Size Depth Date Run
11" 9 5/8" 32Ib. Thread 10 RND 27
T T —t
8 3/4" 7 | 20b. Thread 455 e = 26' 3211
i
T
614' | 11/ | 19D thread 21405 | 1o 637-641' |  6/9/11

1

If any casing is welded, provide the name of the welder: n/a
Also complete the Log of Formations on back (page 2)

-1-




For assistance in accessing this document, please contact: R3_UIC_Mailbox@epa.gov

/  5500-FM-0G0004a  2/2011

LOG OF FORMATIONS Well API#: 37-083-55306-_ -

(If you will need more space than this page, please photocopy the blank form before filling it in.)

/ ) Top Bottom Gas at Oil at Water at
Formation Name or Type (feet) (feet) (feet) (feet) (fresh / brine; ft.) Source of Data

Shale 0' 464'
Red Rock 464' 570' Driller
Shale 570' 629'
Venango 3rd 629' 654' Fresh Water | Driller
Shale 654' 1399’ @ 200
Base of C Shale 1153 Rate not | Electric Log
Bradford 1st 1399' 1449' noted |
Shale 1449 1471" i | Electric Log
Clarendon 1471 1561' !
Shale 1561 1582' : Electric Log
Tiona 1682’ 1625'
Shale 1625' 1719 Electric Log
Bradfford 2nd 1719’ 1788'
Shale 1788’ 1845' | | Electric Log
Harrisburg Run 1845' 1864' {
Shale 1864' 1995' § Electric Log
Bradford 3rd 1995' 2041 '
Shale 2041 2104' Show No Electric Log
Lewis Run 2104' 2112' | @ 2104’ Show
Shale 2112 2196 Electric Log

| do hereby certify to the best of my knowledge, information anq belief that the well identified on this Well Recorq _has
been properly cased and cemented in accordance with the requirements of 25 Pa. Code Chapter 78 and any conditions
contained in the permit for this well. In addition, | do hereby certify that any casmg'wh/ch is attachqd to a blow-out
preventer with a pressure rating greater than 3,000 psi has pasqu a pressure test. in a_ccort{ance with 2§ .I.?a. Code
§78.84(f). | am aware that there are significant penalties for submitting false information, including the possibility of fine

and imprisonment.

Well gperatorls Signature . _|DEPUSEONLY] =
'. S oy [ Reviewed by: Date:
4” ) 2=~/ - B
Title: Date: = -
Vice President/ General Manager




For assistance in accessing this document, please contact: R3_UIC_Mailbox@epa.gov

5500-FM-0G0004a 2/2011

% pennsylvania

DEPARTMENT OF ENVIRONMENTAL PROTECTION

WllOpem

COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL PROTECTION

OIL AND GAS MANAGEMENT PROGRAM

Well Record

T Well API# (Permit/ Reg)

7
i}

Cement returned on surface casing?

SN e TR SR VL

& Yes []No

T IGEMENT -
If No, provide top of cement and

Catalyst Energy Inc 768535 37-083-65351- - CET Cil0O
Address Well Farm Name Well # ] Serlal #
424 South 27" St Suite 304 Curtis Lot 2 L2-6
City State Zip Code County Municipality

Pittsburgh PA 16203 McKean Lafayette

Phone Fax Emall USGS 7.5 min. quadrangle map
412-325-4350 412-425-4356 dj@catalystenergyinc.com Lewis Run

Check the appropriate Submission: X Original Well Record [J Amended Well Record

Well Type O Gas X oil ] Combination Oil & Gas [ Injection [ Storage [ Disposal
Well Orientation | [X Vertical [ Deviated from Vertical (Side view and Deviated Survey must be attached)
Drilling Method X Rotary ~ Air [J Rotary — Mud [J Cable Tool
Date Drilling Started | Date Drilling Completed | Surface Elevation | Total Depth - Driller | Total Depth ~ Logger Depth of Deepest Fresh Groundwater
2200 ft ft. ft.

method used to determine:

t and method ine: NIA

Cement returned on coal protective casing? [ Yes [ No W o, prcide op b i el B

id t and method N/A
Cement returned on intermediate casing?  [J Yes [0 No ety ikt e el o
Casing String Type of Cement Amount of Cement Gas Block (or equivalent) Used
Conductor n/a
Surface Class A 65sx CYes XNo [CINA
Coal Protective n/a OYes [ONo XINA
Intermediate n/a COYes [ONo XINA
Production n/a OvYes [ONo R NA

OYes [ONo [ONA

OYes [ONo [NA

[ Yes Q N/A

Hole

SUNT RIS 3

Packer / Hardware / @?
Size pth Date Run

Thread /
Size Pipe Size Wt. Weld Casing / Tubing Type Well (ft.) Type
11" | ob@ | 32b. | Thread 10 RND 2.4
saa | 7T | 20b. | Thread 455 aees . 26' 52311
g4 | 112 | 19 | thread 21145 | HooK 522 | 601

fal o

~n
UELV

" \v/
i

20t

ENVIRQNMENTAL

Also complete the Log of Formations on back (page 2)

If anrz casing is welded, provide the name of the welder: n/a

=




For assistance in accessing this document, please contact: R3_UIC_Mailbox@epa.gov

5500-FM-OG0004a  2/2011

LOG OF FORMATIONS Well API#: 37-083-55351-_ -

(If you will need more space than this , please photocopy the blank form befors filling It in.)

Top Bottom Gas at Oil at Water at
Formation Name or Type (feet) (feet) (feet) (feet) (fresh / brine; ft.) Source of Data

Sandstone/Shale 0' 64'
Shale 64' 464' Fresh Water | Driller

Red Rock 464' 570' @214'
Shale 570' 634' No rate | Driller
Venango 3rd 634 640' noted
Shale 640 704' @ 339" | Driller
Magee Hollow 704' 708' No rate

Shale 708' 1400' noted | Electric Log
Base of C Shale 1173

Bradford 1st 1400' 1449 Electric Log
Shale 1449 1484'

Clarendon 1484' 1564’ Electric Log
Shale 1564' 1582'

Tiona 1582' 1634' Electric Log
Shale 1634' 1720’

Bradfford 2nd 1720 1804 Electric Log
Shale 1804 1861'

Harrisburg Run 1861’ 1902' Electric Log
Shale 1902’ 1998'

Bradford 3rd 1998’ 2046' Electric Log
Shale 2046 2107' | Show @ No

Lewis Run 2107 2115’ 1720' Show Electric Log
Shale 2115’ 2200'

i ji i [ i this Well Record has
by certify to the best of my knowledge, information an_d belief that the well identified on ] |

ngnhgrrgpgﬂy calged and cemented in accordance with the requ:rements of 25 Pa. (?ode Qhapter 78 and any conditions
contained in the permit for this well. In addition, | do hereby certify that any casing which is attached to a blow-out

preventer with a pressure rating greater than 3,000 psi has passed a pressure test in accordance with 25 Pa. Code

§78.84(f). | am aware that there are significant penalties for submitting false information, including the possibility of fine
and imprisonment. - Z

_ &“?‘“ s e
yerd gt giiats
4 < o :

i Reviewed by: Date:

Comments:




For assistance in accessing this document, please contact: R3_UIC_Mailbox@epa.gov

e
APPROVAL PENDIVE —
5500-FM-OG0004 Rev. 2/2001 . g’.
COMMONWEALTH OF PENNSYLVANIA St Id e Fackiy 10
L DEPARTMENT OF ENVIRONMENTAL PROTECTION st :
OIL AND GAS MANAGEMENT PROGRAM o] LIS Sy gy
>- Client Id ‘SubAfociﬁfy Id
WELL RECORD AND COMPLETION REPORTZ |
Well Operator DEP ID# Well API # (Permit / Reg) l Project Number " Acres
Catalyst Energy, Inc. 34294 37-083-51249 | (¢|-(-10 '
- ELEL Brdy sl % e - - B o IR [ Y| 4 oA AN P v g
Address Well Farm Nome T well # Seriol #
800 Cranberry Wood Dr. Suite 290 Curtis Lot 2 | 124 ‘
| City [ Stafe [ 2o Code | Counly ) I"Municipaity i
Cranberry Twp ) | PA | 16066 | McKean | Lafayette N
Phone A B G TUSGS 7.5min. quadrangle mop T
724-779-9053 724-779-9040 Lewis Run
Check all that apply: [X]Original Well Record  (X]Original Completion Report [_JAmended Well Record  [_JAmended Comletion Report
_—
WELL RECORD Aaiso complete Log of Formations on back (page 2) -
ge <
WellType | [JGas . [X10il [ Combination Oil & Gas [ Injection  [] Storage [ Disposal
Drilling g Method | [X] Rotary—Ar [ JRotary-Mud _[] Cable Tool _
Date Diiling Started T Dote D Driling Cgm_;—:«l_;te_d X i Surface Blevation Total | Depth - Driller T " Total Depth Logg;_ . |
12/11/06 | 12/12/06 f 2180 ft. 2222 ft. 1 22221t
. " Cement returned on surface casing? [X] Yes [ | No
C l
asing and Tubing | Cement returned on coal protective casing? [ ] Yes [ ] No D N/A
Hole | pine size| wt. |Thread| Amountin Material Behind Pipe Packer / Hardware / Cenfralizers | Date
Size / Weld| Well {ft) Type and Amount Type Size Depth Run
1" | 95/8" 32 Ib. Thread 210 ' |
o | SR L.__ i Soathobytl B conatil T LS RS SRR S o — e
834"| 7' 120l Thread 5810 | 125sxChssAcementw3%Cac | | 1
6w | 2 Threadr 2135.0 g | 2/14/07
COMPLETION REPORT
. Perforation Record_ Stimulation Record
Interval Perforated Fluid Propping Agent Average
Date From To Date Interval Treated Type Amount Type Amount Injection
i | 63 Bri : 6000 ' i
2/13/07 ; Notched 11:1159 . 21407 . e " Water © s00 © 20/40 & s 1123238 :g::
| l 14215 ; : ! : 7000 i " 708 | 17:88PM @ 1870 psi
R AR 1424.0 S | ! 6000 Ottawa . 60sx | 17.8BPM@ 1910 psi
: : 14382 r ! | 7000 70sx 17.8 BPM @ 2080 psi
= —_—— 14418 e —— o Tine i [ e000 Sand 60sx 17.8 BPM @ 2090 psi
| = | i 1 o iamiemes
. 15063  liooooove. i ' :
= : l 18405 Bradiord 2 s . 9000 1 o I 177emgzuo:.
! 17227 : i 8000 80sx " 17.7 BPM @ 2510 psi
1T /% jomss SRS : \ 7000 o} 0ex Shivper
| 17310 : ! ' 7000 ! I 70sx skipped
ciommmon semrse o] 17347 I { P 7000 i . 70sx | 17.6BPM@ 2350 psi
17384 1 7000 70sx 17 7 BPM @ 2650 psi
! 17454 [____ | ; 7000 ! 70sx 106 emgassc:e
; 17518 l ' ' 7000 [ 708x 16.3 BPM @ 3530 psi
| [ 17720 . | 7000 i 70sx 13.5 BPM @ 3660 psi
——_——1! i 1864.0 & 1 Bradford 3" - i 7000 70sx 17.8 BPM @ 2180 psi
l 20340 ‘ i Lewis Run ' 5000 1 3 SO0sx 17.7 BPM @ 2160 psi
: 21030 - , [ 5000 RT.CE“IEID s | 1708PM@2730psi
| | l ;
F Naturol Rock
Natural Open Flow NA Prgssme oc| NA i Doy
Afler Treatment A 0 - ARerTreatment .~ MAY.1- |
Open Flow Rock Pressure NA Hours Days
LA \. [ |U‘T
Well Service Companies - Provide the name, address, and phone number of all well servicﬁ o %“ %,\UUFFILF
me Name
c,Keane Drilling Superior Well Services (Fracture Work) Superior Well Services (Logging)
“Address o - Address Address
Keane Drive Holley Avenue Route 119
Cily-sfate=Iip~ RS — [ Cily-Stafe=Iip - City - Stafe - ZIip SRS ——
Bradfpr_de_A_ St e 2 Bradford GPA e e Blackhck dick, PA
814 362-6579 814-368-6228 724—248 1001 T
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5500-FM-OG0004 Rev. 2/2001

LOG OF FORMATIONS

Well API#: 37-083-51249

|
|

|

: To Bottom Gas at Oil at Water at
Formation Name or Type ( 'eg] et e faol e gt ] Source of Data
Sandstone 0 ’ 45’ Driller
Sandstone/Shale l 45’ 75" | ; i
Shale |75 l 405' i | Fresh Water Driller
Sandstone © 405 465’ ! @165’
Red Rock/Shale . 465 1 795 3GPM l Driller
Shale | 795 1374’ | |
Bradford 1* Sandstone 1374 ‘ 1450' | No Show ; f Electric Log
Shale i 1450 l 1574’ l | !
Tiona | 1574 1645 | No Show ’ Electric Log
Shale | 1645'. ' 1716’ l
Bradford 2™ Sandstone i 1716' | 1792' | No Show \ Electric Log
Shale 1792 | 1974' | | |
Bradford 3rd ' 1974 | 2021 | No Show ! , Electric Log
Shale . 2021 | 2004 | |
Lewis Run Sandstone | 2094 | 2108 | Show @ ! 1 Electric Log
Shale 2108’ ™ | 2103 ;
I l l I Electric Log
§ | l
| l | | |
i | 1
i ! ' '

LT

|
|
|

|

|
| |
i |
l ‘
i |
| |

Ll |

Please delete empty rows if necessary to make all of pa

Well Operator’s Signature:

554"-‘;."7& Mo
Y

a1 e U e

#]DEP USE ONLY| .. ...

e 2 fit on one page.

y Date:

Reviewed by:

Date:

t and Gerieral Manager

Comments:

o

$1re/a?
7 //
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5500-FM-OG0004 Rev. 2/2001 j DEP USE ONLY
COMMONWEALTH OF PENNSYLVANIA Site 1d Primary Facility Id
N & DEPARTMENT OF ENVIRONMENTAL PROTECTION
” U.H OIL AND GAS MANAGEMENT PROGRAM e e
WELL RECORD AND COMPLETION REPORT
Well Operator DEP ID# Well API # (Permit / Reg) Project Number Acres
Catalyst Energy, Inc. 34294 37-083-51248
Address Well Farm Name Well # Serial #
800 Cranberry Wood Dr. Suite 290 Curtis Lot 2 #3
City [ state [ Lip Code County [ Municrbolny
Cranberry Twp PA | 16066 McKean | Lafayette
Phone [Fox USGS 7.5 min. quadrangle map l
724-779-9053 724-779-9040 Lewis Run

Check all that apply: [ Original Well Record Xoriginal Completion Report [_]Amended Well Record [JAmended Completion Report

WELL RECORD Aiso complete Log of Formations on back (page 2)
WellType | [JGas [ 0il  [] Combination Oil & Gas [ ] Injection [] Storage  [] Disposal
Drilling Method | [] Rotary - Air [] Rotary — Mud (] cable Tool

Date Driling Started Date Drilling Completed [ Surface Elevation

12/13/06 12/14/06 ‘ 2160ft.

[ Total Depth - Driller Total Depth - Logger
‘ 22121t 2212 ft.
Cement returned on surface casing? [X] Yes [ ] No

Cement returned on coal protective casing? [ ] Yes [ ] No [X] N/A

Casing and Tubing

Hole Pipe Size| Wt Thread| Amount in Material Behind Pipe Packer / Hardware / Cenfralizers Date
Size [ Weld[ Well (ft) Type and Amount Type Size Depth Run
11" | 958" | 32Ib. |Thread| 21.0
8 3/4" Vi | 201b. | Thread| 584.0 125 sx Class A cement w 3% CaCl2 ; 12/13/06
6w | 2 Thread 21349 | | =
COMPLETION REPORT
Perforation Record Stimulation Record
Interval Perforated Fluid Propping Agent Average
Date From To Date Interval Treated Type Amount Type Amount Injection
2/1/07 Notched 14180 |  2/2/07 Bradford 1* | Water 8000 20740 80sx  |17.8 BPM @ 1950 psi
14233 ‘ 7000 70sx  |17.8 BPM @ 1880 psi
14348 | = ‘ 7000 Ottawa | 705  |17.8 BPM @ 2200 psi
1439.8 7000 | 70sx 17.8 BPM @ 1960 psi
157190 [—— | 7000 | Sand 70sx  |17.8 BPM @ 2170 psi
1604.8 3 Tiona | 7000 70sx  |17.8 BPM @ 2060 psi
| 17171 T = = Bradford 2nd | 8000 80sx 17.8 BPM @2130 psi
! 1719.8 } 8000 80sx  |17.8 BPM @ 2030 psi
1728.5 } 1 8000 80sx  |17.7 BPM @ 2330 psi
1731.3 \ ‘ | 8000 | 80sx  |17.7 BPM @ 2190 psi
1744.7 [ X | H | | 7000 70sx  |17.7 BPM @ 2290 psi
1762.1 | Vet 1 8000 80sx  [17.6 BPM @ 2830 psi
1764.8 | oo ‘\15' ‘ | 8000 80sx  |17.7 BPM @ 2690 psi
2035.0 1 ~Brantord-s ‘ 3000 30sx  |17.6 BPM @ 2570 psi
2102.9 | Lewis Run [ 8000 80sx  (17.7 BPM @ 2490 psi
Natural O Flo Natural Rock
atural Open Flow NA Prosurs NA Hours Days
After Treatment ( . B | After Treatment - 4
Open Flow NA Rock Pressure NA Hours Days

Well Service Companies -- Provide the name, address, and phone number of all well service companies involved.

[TName Name ! Name
Keane Dirilling Superior Well Services (Fracture Work) Superior Well Services (Logging)
Address Address Address '
Keane Drive Holley Avenue Route 119
City - State - Zip City - State - Zip City - State - Zip
Bradford, PA Bradford, PA Blacklick, PA
Phone Phone ' Phone
814-362-6579 814-368-6228 724-248-1001
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5500-FM-OG0004 Rev. 2/2001 I DEP USE ONLY
COMMONWEALTH OF PENNSYLVANIA Site Id S ———
» 4 DEPARTMENT OF ENVIRONMENTAL PROTECTION
! OIL AND GAS MANAGEMENT PROGRAM
” Vi Client Id Sub-facility Id
WELL RECORD AND COMPLETION REPORT
Well Operator | DEPID# Well APl # (Permit / Reg) Project Number Acres
Catalyst Energy, Inc. 34294 37-083-51247
Address Well Farm Name well # [ Serial #
800 Cranberry Wood Dr. Suite 290 Curtis Lot 2 L22
City |“state Zip Code County [ Municipality
Cranberry Twp | PA | 16066 McKean Lafayette
Phone [ Fox 7 USGS 7.5 min. quadrangle map
724-779-9053 724-779-9040 Lewis Run
Check all that apply: &Original Well Record IZOriginal Completion Report [:]Amended Well Record []Amended Completion Report

WELL RECORD Also complete Log of Formations on back (page 2)
WellType | [JGas [X0il  [] Combination Oil & Gas  [] Injection ~ [storage [ Disposal
Drilling Method | [] Rotary — Air ~ [_] Rotary — Mud [] cable Tool
Date Drilling Started [ Date Driling Completed [ suface Elevation [ Total Depth - Driller [ Total Depth - Logger
12/18/06 12/20/06 2160ft. 2225 ft. 2225 ft.

: . ' ing? [X N
Casing and Tubing Cement returned on surface casing Yes [ ] No

| Cement returned on coal protective casing? [ ] Yes [ ] No [X] N/A

Hole Pipe Size| Wt Thread| Amount in Material Behind Pipe Packer / Hardware / Centralizers Date
Size /Weld| Well (ft) Type and Amount Type Size Depth Run
11" 9 5/8" 321b. |Thread| 217 .| _
8 3/4" ¥ ‘ 201b. | Thread | 586.0 125 sx Class A cement w 3% CaClI2 12/18/06
6 %" 2. Thread| 2119.8 1/30/07
COMPLETION REPORT
Perforation Record Stimulation Record
Interval Perforated Fluid Propping Agent Average
Date From To Date Inferval Treated Type Amount Type Amount Injection
‘ | |
1/29/07 Notched 13905 |  1/30/07 Bradford 1" Water | 7000 | 20/40 70sx  (17.8 BPM @ 1860 psi
1402.0 | | | 7000 | 70sx  [17.8 BPM @ 1940 psi
14048 [ 7000 Ottawa | 70sx  [17.8BPM @ 1940 psi
1419.0 | ‘ | 7000 70sx  |17.8 BPM @ 2080 psi
14280 1 7000 Sand 70sx  |17.8 BPM @ 2150 psi
1564.0 Tiona 7000 70sx 17.8 BPM @ 2180 psi
1705.0 r = Bradford 2™ { 3 8000 80sx 17.6 BPM @ 2830 psi
1708.0 3 | 8000 80sx  [17.7 BPM @2110 psi
- 1713.3 _— | 8000 80sx skipped
1719.0 8000 | 80sx  |17.7 BPM @ 2350 psi
1727.8 STk 7000 | 70sx  (17.7 BPM @ 2840 psi
17395 1 ' 7000 | 70sx  |17.7 BPM @ 2350 psi
[ 1824.8 | Harrisburg Run | 6000 | 60sx 17.7 BPM @ 2320 psi
; 1845.9 [ ‘ Bradford 3rd —\JQ 5 | 7000 | 70sx  [17.7 BPM @ 2260 psi
2087.8 | Lewis Run } 6")0 [ 8000 80sx  (17.7 BPM @ 2300 psi
1 1 ;
| | |
Natural Open Flow ’ | Natural Rock
; NA | Pressure NA Hours Days
After Treatment [“After Treatment . = R v i
Open Flow NA | Rock Pressure NA Hours Days

Well Service Companies -- Provide the name, address, and phone number of all well service companies involved.

Name

Keane Dirilling
Address

Keane Drive
City - State - Zip

Bradford, PA

Phone

814-362-6579

Name
Superior Well Services (Fracture Work)
Address N N5 E
Holley Avenue
City - Stafe - Zip
Bradford, PA

Phone
814-368-6228

Name
Superior Well Services (Logging)
Address S
Route 119
City-State-7Zip
Blacklick, PA
Phone

724-248-1001
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5500-FM-OG0004 Rev. 2/2001 ] DEP USE ONLY
COMMONWEALTH OF PENNSYLVANIA Site I Primary Facily I
N % DEPARTMENT OF ENVIRONMENTAL PROTECTION
” U-.u OIL AND GAS MANAGEMENT PROGRAM R e
WELL RECORD AND COMPLETION REPORT
Well Operator DEP ID# Well API # (Permit / Reg) Project Number | Acres
Catalyst Energy, Inc. 34294 37-083-51246 |
Address ' B o i Well Farm Name ' . [ well # | Serial #
800 Cranberry Wood Dr. Suite 29 Curtis Lot 2 | L1241
City ['state | zZipCode | County ] Municipaiity
Cranberry Twp ' PA | 16066 | McKean  Lafayette
Phone j ~ [Fax . USGS 7.5 min. quadrangle map
724-779-9053 724-779-9040 Lewis Run

Check all that apply: @Original Well Record @Original Completion Report I:]Amended Well Record [:]Amended Completion Report

WELL RECORD Also complete Log of Formations on back (page 2)
WellType | [ ]Gas [ 0il  [] Combination Oil & Gas [ Injection [ Storage [ Disposal
Drilling Method | [X] Rotary - Air ] Rotary - Mud [ Cable Tool

Date Diilling Started Date Driling Completed [ surface Elevation [Total Depth—Driler | Total Depth- Logger
11/30/06 | 12/1/06 2155 ft. 2216 ft. | 2216ft.

| Cement returned on surface casing? [X] Yes [] No

| Cement returned on coal protective casing? [ ] Yes [ ] No X N/A

Hole Pipe Size| Wt. Thread| Amount in Material Behind Pipe Packer / Hardware / Centralizers | Date

Size / Weld| Well (ft) Type and Amount Type Size Depth Run

11" | 958" | 32Ib. |Thread| 223

Casing and Tubing

83/4" | 7" | 201b. | Thread| 582.0 125 sx Class A cement w 3% CaCl2 | | 11/30/06

6 V" 2 Thread| 21205 | ‘ 1/24/07
COMPLETION REPORT
Perforation Record Stimulation Record
Interval Perforated Fluid Propping Agent Average
Date Date Interval Treated i il
From To Type Amount Type Amount Injection
| [
1/23/07 Notched 1398.2 | 1/24/07 ‘: [ Water | 7000 20/40 | 70sx 17.8 BPM @ 1780 psi
14015 R O Bradford 1* | 7000 | Otan 70sx  [17.9 BPM @ 1760 psi
1405.0 [ 3 ‘ | 7000 | 70sx  |17.9BPM @ 1710 psi
1416.0 ST ; | 8000 | ganq | 80sx  [17.8BPM @ 1830 psi
1419.4 : [ ‘ | 7000 | { 70sx 17.8 BPM @ 1930 psi
S ot 14221 SR S Tiona [ 6000 60sx  [17.8 BPM @ 2040 psi
1561.3 [ | 7000 | [ 70sx 17.8 BPM @ 2000 psi
15640 | | | 7000 | 70sx  17.8 BPM @ 2070 psi
1571.2 ; ; | 600 | | 80sx [17.7 BPM @ 2360 psi
17008, . N oo o sal Bradford 2™ | 8oo0 | 80sx  17.8 BPM @ 2010 psi
17036 [ : 8000 | 80sx  [17.8 BPM @ 2100 psi
1706.5 ‘ | 7000 | | 70sx  [17.8 BPM @ 2220 psi
1716.8 ‘ | Harrisburg Run | | 7000 j 70sx 17.8 BPM @ 2160 psi
1841.0 ‘ y ‘ {7000 | 70sx  |17.7 BPM @ 2710 psi
19735 Bradford 3 ‘ | 5000 | 50sx  [12.1 BPM @ 1690 psi
1976.5 | [ [ s000 | | 50sx Skipped
2088.5 ; Lewis Run ‘ | 8000 | 80sx  |17.7 BPM @ 2510 psi
| |
Natural Open Flow | Natural Rock
NA | Pressure NA Hours Days
= i — e S et -
After Treatment After Treatment
Open Flow NA | Rock Pressure NA Hours Days
Well Service Companies -- Provide the name, address, and phone number of all well service companies involved.
Name Name s Name
Keane Drilling Superior Well Services (Fracture Work) Superior Well Services (Logging)
Address Address ' | Address ' =
Keane Drive Holley Avenue Route 119
City - Stafe -Zip City - Sfate = Zip . - ) Cityfsyof}_a_zip
Bradford, PA Bradford, PA Blacklick, PA
Phone ' ~ | Phone - ) ' “| Phone b h
814-362-6579 814-368-6228 724-248-1001

e N



For assistance in accessing this document, please contact: R3_UIC_Mailbox@epa.gov

Attachment D: Injection Operation and Monitoring Program

Flow Diagram

Contingency Plan

The well heads will be equipped with gauges to monitor tubing and annular pressures of the 1-1/2” and
3”. Pressure switches will be installed to shut the pump down in the event of an abnormal pressure
changes as described in Attachment C Part Il. This event will be reported to the EPA and investigated
why pressure migration has occurred. Injection operations will cease until approval from the EPA.

Surface Construction

A steel containment 14’ x 40’ x 6’ tall will be placed on well location #12 as per diagram above. Water
tanks are 240-barrel polyurethane. Drawing is provided above in flow diagram.
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Monitoring Ports

Sampling and Monitoring Devices

The fluid injected will be conventional shallow oil and gas well brine. The only relevant parameter that
may change from time to time is the Sg of the brine. Once monthly a sample will be drawn from the
water tanks and tested with a hydrometer to ensure Sg remains less then < 1.1.

Each injection pump will have a 30-day chart recorder to record injection pressure. Each well head will
have a rotary meter to record volume of injected fluid. Pumps are positive displacement and injection
rate is controlled by RPM’s of the drive shaft. Rates will be confirmed by monthly checks of volume.

Manifold Monitoring Devices

Not applicable

Operating Data Information

#12 #13

Average Rate 75 75 BWPD
Max Rate 300 300 BWPD
Averge Injection Pressure 1650 1650 PSI
Maximum Injection Pressure #12 #13 Units
Pmax Brad 3rd 1789 1814 PSI
Pmax Lewis Run 1884 1910* PSI
Pmax Simultaneous Injection 1789 1814 PSI

* Lewis Run is cemented but may be reopened
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Injection Fluid

The source of injection fluid is conventional shallow oil and gas well production brine. The formations
these wells produce from are the Upper Deviation Venango Sandstones and the Upper Devonian
Bradford Sandstones. The oilfields produced from are the Bradford, Warren, Clarendon, Lewis Run,
Marshburg and Pleasant.

Annular fluid info not applicable.

Analysis of the Injection Fluid is found in attachment D-1.
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Analytical Services, Inc.
P.O. Box 237

Brockway, PA 15824-0237

GENERAL CHEMICAL ANALYSIS REPORT

Laboratory (814} 265-8748
FAX (814} 265-8745

CUSTOMER: Hansen Services Page 1 of &
7 Mead Boulevard
Clarendon, PA 16313
Attn: Justin Hansen
SAMFPLE DATE: 01/07/16 at 12:50 pm REPORT DATE: 02/10/16
RECEIPT DATE: 01/07/16 at 5:40 pm ASI ID®: 140687
DESCRIPTION OF SAMPLE: Hansen Services
TOTAL ANALYSIS RESULTS:
PARAMETER RESLULT UNIT QUADI«I-;I:‘T#TION METHOD BY DATE & TIME DATA QUALIFIER
TPH-HEM 0il & Greasa 8 mafl 5 SM 55208 we 01/21/16 @ 11:00 am R3
TPH-DRO 2,450 peil - EPA B 5D FL 02/04/16 @& 3:22 pm 3a
TPH-GRO 9,720 poll - EPA 80150 FL 02016 @ 9:12 am 3a
Nitrate-N < 50.0 mg/L 50.0 EPA 300.0 =13 M EME @ 7:47 pm
Nitrite-N < 50.% mg/L 0.0 EPA 300.0 BB 01816 @ 7:47 pm
Sulfate 79 mg/L 5 EPA 200.0 BB 0411815 @ 7:47 pm E1
Fluarida <05 mygL A5 SM 4500 FC cc 02016 @ 11:16 am
Bromide 585 miik 01 EPA 300.0 BB 0111816 @ 7:47 pm
Dissclved Phasphorus <15 mgil AS SM 4500 P-B, 5-E£ wa 021016 @ 10:30 am
Diszolved Vanadium <500 maiL 0.500 EFA 200.8 CH QAON1G @ 4:45 pm
Dissolved Zinc <0.500 mgil 0.500 EPA 200.8 CH QU016 @ 4:45 pm
Digsalved Titanium =0.500 mgil Q.500 EPA 200.8 CH Q2103116 @ 4:48 pm
Dissolved Strontfium 66.1 mgiL 6,500 EFA 200.8 €H QG316 @ 4:46 pm
Dissoivad Tin <0.500 mg/L 0.5¢0 EPA 200.8 CH 0203106 @@ 4:46 pm
Dissolved Selenium =0.500 mgil 0.500 EPA 200.8 CH 0270214 @@ d:46 pm
Diesolved Antimony <0.500 mgil 0.500 EPA 200.8 CH DDA @ 4:45 pm
Dissolved Lead <0.500 mgiL 0.500 EPA 200.4 CH GADIG @ 4:45 pm
Dissaolved Hickel <0.500 mgiL 0.500 EPA 200.8 CH Q0316 @ 4:45 pm
Dissolved Sadium 24,700 mgiL 500 EPA 200.8 CH 0U0AME @ 1:25 pm
Dissolved Molybdenum <0.500 mgfl Q.500 EPA 200.8 CH Q2016 @ 4:46 pm
Cissolved Manganese B.AD mgfL 0.5¢0 EPA 200.8 CH 02/C3M6 @ 4:46 pm
Dissolved Magnesium 1,230 mail 500 EPA 200.8 CH 020416 @ 1:25 pm
Diszolved Lithium 4.1 myfl - Em 31118 cC 02/08/1& ¢ 4:00 pm
DIssolved Polassivm §9.5 mgiL 10.0 EPA 200.8 CH 0204116 @ 12:09 pm
Dissolved Iran 8a.8 mgil 10.0 EPA 200.8 CH OADAME @ 4:46 pm
Digsolved Copper 0.708 moil 05 EPA 200.8 CH QUOV1E @ 4:48 pm
Dissalved Chromium «0.500 mgiL 05 EPA 200.8 CH C2/ON16 @ 4:48 pm
R3z He duplicate due te insufllcient sample volume.
£1; Diluted sample result exceeded the calibrated rangs a‘ng I:iglllccv, [ut is within the Linear Calibration Range. Cor ion is ed an

3a: this sample was recelved

fda the EPA r

g time.
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Analytical Services, Inc.

P.O. Box 237

Brockway, PA 15824-0237

GENERAL CHEMICAL ANALYSIS REPORT

Laboratory (814} 265-8749
FAX (814) 265-8749

CUSTOMER: Hansen Services Page 2 of 5
7 Mead Boulevard
Clarendon, PA 16313
Attn: Justin Hansen
SAMPLE DATE: 01/07/1€ at 12:50 pm REPORT DATE: 02/10/16
RECEIPT DATE: 01/07/16 at 5:40 pm ASI ID¥: 140687
DESCRIPTION OF SAMPLE: Hansen Services
TOTAL ANALYSIS RESULTS:
PARAMETER RESULT UNIT QUANTITATION METHOD ay DATE & TIME DATA QUALIFIER
LIMIT
Diszoived Cobalt <0500 mgil 5 SM 5520B CH 0Z0Y16 @ 4:46 pm
Digselved Cadmium <0.100 mgiL 50.0 EFA 300.0 CH 020Y16 @ 4:46 pm
Dissolved Beryllium <0,100 mgfL 50,0 EFA 300.0 CH 0270316 @ 4:46 pm
Dissolved Barum 1.47 mgfL 5 EPA MH.0 CH 02/03/16 @& 4:46 pm
Dissolved Boron 297 mgfl A5 SM 4500 FC CH 0204/ @ 12:09 pm
Dissclved Arsenic 0.848 mgfL 0.1 EPA 300.0 CH 02/B3F16 @) 4:46 pm
Dissolved Atuminum 0.923 mgfL O.500 EPA 200.8 CH Q2036 @ 4:46 pm
Total Inorganic Carbon 278 mgfL 0.5 5M 52108 W5 Qzpis
TOC 2115 mgfl 0.5 SM 5310B ws 020816
Hardness 22,600 mgL 3310 SM 2340B CH 020446 & 1:06 pm
Alkalinity to pH 4.5 as CaC0; a8 mgiL 1 SM 23208 PW 012016 @ 12:00 pm
Barium .31 maiL 0,500 EPA 200.8 CH 020316 @ 4:10 pm
TDS 81,860 mafl 10 SM 25400 PW 01/11/18 @ 9:45 am
Manganese 8.58 mgfL LS00 EPA 200.8 CH Q20416 @ 1:06 pm
Chlorida 52,167 mofL 3 EP& 300.0 BB G116/16 @ 7:47 pm
Kagnesium 1,270 mgiL 500 EPA 200.8 CH G2/04H16 & 1:06 pm
Iron 1% mafl 10.0 EPA 200.4 CH QU016 @ 4:10 pm
Sodium 23,100 meglL 500 EPA 200.8 CH 02/04/16 @ 1:08 pm
Conductivity 110,700 gl 01 SM 2510B WEB 01420416 @ 1:00 pm
peclfic Gra mgil - w5 0208116
Sulfide 26 mglL Q.05 5M 4500 S-D wa 02M0M4 @ 10:00 amn
Temperature 24 c - 5M 25508 MG 01/07/16 @ 5:40 pm
Dissolved Dxygen 1.10 mgil SM 4500 O-G MC 01/07/16 @ 5:40 pm
Density 1,080 85.G - - WC 01/0THE @@ 5:40 pm
PH {Field) 6,63 - SM 4500 H+-B MG 01/0THE @ 5:40 pm
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Analytical Services, Inc.

P.O. Box 237 Laboratory (814} 265-8749
Brockway, PA 15824-0237 FAX (814) 265-8749

GENERAL CHEMICAL ANALYSIS REPORT

CUSTOMER: Hansen Services Page 3of 5
7 Mead Boulevard
Clarendon, PA 16313
Attn: Justin Hansen

SAMPLE DATE: 01/07/16 at 12:50 pm REPORT DATE: 02/10/16
RECEIPT DATE: 01/07/16 at 5:40 pm AS| |D#: 140687

DESCRIPTION OF SAMPLE: Hansen Services
TOTAL ANALYSIS RESULTS:

PARAMETER RESULT UNIT QUANTITATION LIMIT METHOD BY DATE & TIME

Iron Bactaria YES - - Hot W5 0107115 , Ended 01/110/16

We certify that the above reported values were obtained by use of procedures appropriate for the sample as submitted.
By: Date: 02/1018

For: William J. Sabatose, Chief Chemical Analyst

PADEP LAB ID#: 33-00411
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Analytical Services, Inc.

P.Q. Box 237 Laberatory (814) 265-8749
Brockway, PA 15824-0237 FAX (814) 265-8749

CHEMICAL ANALYSIS REPORT

CUSTOMER: Hansen Services ASI ID#: 140687
7 Mead Bivd. SAMPLE DATE: 01/07/16 @ 12:50
Clarendon, PA 16313 RECEIVED: 01/07/16 @ 17:40

REPORTELD: 02/09/16
ATTN: Justin Hansen

SAMPLE DESCRIPTION:

TOTAL ANALYSIS RESULTS:

Reporting Date
Parameter Results Units Limit Method Analyzed Time Qualifier
1,3,5-trimethylbenzene 59.3 Hg/L 10.0 SW 846-8260B 02102116 23:27 3a
1,2 4-trimethylbenzene 136 pgil 10.0 SW 846-8260B 02/02/16 23:27 3a
Benzene 2090 pgiL 250 SW 846-8260B 02/03/16 17:50 3a
Toluene 1870 TR 25.0 SW 846-8260B 02/03/16 17:50 3a
Ethylbenzene 90.2 po/L 10.0 SW 846-8260B (Q2/02/16 23:27 Ja
Xylenes (total) 957 pgfL 20.0 SW 846-8280B (Q2/02/16 23:27 Ja
Isopropyibenzene < 10.0 pail 10.0 SW 846-8260B 02/02/16 23:27 3a
Naphthalene 10.2 HgiL 10,0 SW 846-5260B 02/02/16 23:27 3a
sac-hutylbenzene <10.0 pgfl 10.0 SW 846-8260B 02/02/16 2327 3a
ten-butylbenzene <100 HgiL 10.0 SW 846-8260B 02102116 23:27 3a

Sample analyzed by Fairway Laboratories, PA Lab # 07-062

Quatifier 3a: This sample was received outside the EPA recommended holding time.

We certify that the above reported values were obtained by use of procedures appropriate for the sample as submitted.

Reviewed and Approved By: MM W

For: William Sabatose, Chief Chemical Analyst

PADEP LAB ID#: 33-00411

Page: 4 of 5
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Analytical Services, Inc.

P.O. Box 237 Laboratory (814) 265-8749
Brockway, PA 15824-0237 FAX {814) 265-8749

CHEMICAL ANALYSIS REPORT

CUSTOMER: Hansen Services ASIID#: 140687
7 Mead Bhvd. SAMPLE DATE: 01/0716 @ 12:50
Clarendon, PA 16313 RECEIVED: 01/07/16 @ 17.40

REPORTED: 02/09/16
ATTN: Justin Hansen

SAMPLE DESCRIPTION:

TOTAL ANALYSIS RESULTS:

Reporting Date
Parameter Results Units Limnit Method Analyzed Time Qualifier
Pyridine <40.0 ya/L 40.0 SW 845-8270D 02/03/16 i4:53 Ja, 2d
Acetophenone <200 ya/L 20.0 SW 846-8270D 02/03/16 14:53 3a,2d
3 & 4-methylphenol 124 pgiL 20.0 SW B45-8270D 02/03/16 14:53 Ja,2d
2-methylphenol 101 Ho/L 200 SW 846-8270D 02/03/16 14:53 3a, 2d

Sample analyzed by Fairway Laboratories, PA Lab # 07-062

Qualifier 3a: This sample was received outside the EPA recommended holding time.
Qualifier 2d: The LCS spike recovery was outside acceptance limits for the noted analyte. Data accepted based on additional
batch QC.

We certify that the above reported values were obtained by use of procedures appropriate for the sample as submitted.

Reviewed and Approved By: /A W

For: William Sabatose, Chief Chemical Analyst

PADEP LAB ID#: 33-00411

Page: 5of 5
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For assistance in accessing this document, please contact: R3_UIC_Mailbox@epa.gov

Attachment E: Plugging & Abandonment

Please see EPA Forms 7520-19 for required information. Required diagrams are below.

Diagram with depths for cement plugs



For assistance in accessing this document, please contact: R3_UIC_Mailbox@epa.gov
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Attachment F
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SCHEDULE B
Description of Property / Financial Instrument

[Surety, Letter of Credit, etc.]

. g October 6, 2020
Schedule B is referenced in the Standby Trust Agreement (Section 3) dated

by and between Bull Run RCSOUI’CCS, LLC , the “Grantor,”
(name of owner or operator)
.. Hamlin Bank and Trust Company _the “Trustee.”
(name of the trustee)
The fund consists of: (Check on e and provide identification number)

O Irrevocable Letter of Credit No.

O Surety Performance Bond No.

(®  Other (Describe) Certificate of Deposit #13273046




§% DEPOSIT IN THE

ReHCCTD R

For assistance in accessing this document, please contact: R3_UIC_Mailbox@epa.gov

§ THIS CERTIFICATE
EVIDENCES A

IN THE AMOUNT OF

BULL RUN RESOURCES LIC
NAME(S) OF: -“\f

’4\&&‘

~ﬁ“760£m2

}Ot

Certificate Number

132 /3046
&gcoun( Number

OCTOBER 6, 2020
7, 601.00

DOLLARS $

§ INTEREST: Your deposit will earn interest at the rate of .

% TERM, MATURITY AND DESCRIPTION: This certificate has a term of
¥ The minimum balanceis $ 1,000.0Q0- "« =0 0

RN 80,, £ Bl

days per year method. We will compound interest (accrue interest on interest)

§ We will pay interest . SEMT-ANNUALLY BY CHECK

_JO_MONIHS__ L

% per year to the first maturity date. We calculate interest using the actual /365

. It will (first) mature APRTIL 6, 2023

has a‘term of seven to 31 days

It will mature once on the maturity datc

8l SINGLE MATURITY: [ ] Ifct hecked; we will not automatxcally renew Uns certificate:

UNLESS WE TELL YOU OTHERWISE IN A SEPARATE DOCUMENT, INTEREST WILL NOT ACCRUE ON THIS DEPOSIT AFTER FINAL MATURITY.

3 RENEWALS.E If.checked; we: will automatically renew this certificate on ‘each
succeeding maturity ‘date. Each renewal term will*be the:sameas the original term,
beginning on the maturty date. We will not'automatically renew this_certificate (1) if you
; tell us not 1o do $o, in w riting, ‘on or before the next maturity date; or (2) if you:present
- this certificate to us for payment (or other disposition) on:or within 10 calendar days
afler the maturity date if it has a term of more than 31 days, and one calendar day if it

HAMLIN BANK AND TRUST COMPANY

>ONAL ACCOUNTS You have requested ‘a d
d the type of accoum m arkcd bclow. AL '

adxvldual
)mt Ac;ount - Wuh Survworshxp (&*d not a;}ﬂ‘aﬂ‘s

>m( r}ccou 1[

rust: Separate Agreement Dated

%Uu 7)444 nelen)

comyr

No Survrvorshxp (us tenants'in
common)

TIN: 45-—2055068

SOCIAL SECURITY OR EMPLOYER'S 1.D. NUMBER - A
correct taxpayer identification number is required for,
-almost;ev: pe ofraccount. A certification ‘of .this
“number xserYso required and is contamed on the first
[ copy-of thisicertificate:*

'é\;-On'Dea(h or D Revocéble Trust 1
ination as.defined in this agreement i
.ﬁcanes namedbelow) . Gy e
EVOCABLE ' AR e B
IST OR PAY- -
IN-DEATH
1CCOUNT
TIEFICIARIES

BACKUP-WITHHOLDING - A certification that you are”
“not subjectito; backup’ withholding is necessary for
almostalliaccounts (exceFt for persons who-are
exempt altogether), This certification is contained on the
Jfirsticopy ofithis/form.7Failure to-provide this
.certification’ when required. will cause: usto withhold the
.percentage:allowed under the Internal Revenue Code of
theinterestiearned (for payment to the IRS): Providing a

false cemﬁcauon can result in serious federal penalties.

v

S

Wdo

2r2x® © 1983 Bankers Systems, Inc., St. Cloud, MN COMB-CD-SC (1) 6/22/2005 Customized

READ OTHER SIDE FOR ADDITIONAL TERMS
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Attachment G.
Not Applicable
Attachment H.
Not Applicable
Attachment I.
No Existing Permits
Attachment J.

Bull Run Resources produces oil and gas from conventional oil and gas wells located in Elk, Forest,
Warren and McKean Counties, Pennsylvania.

Attachment K.

Wild and Scenic River Act

Not Applicable. The proposed surface activities related to this project will occur on the existing cleared
well locations and access roads. For the purposes of the Act, the proposed activities are substantially the
same as current production activities.

Historic Preservation Act

Not Applicable. The proposed surface activities related to this project will occur on the existing cleared
well locations and access roads. For the purposes of the Act, the proposed activities are substantially the
same as current production activities.

Endangered Species Act

Not Applicable. The proposed surface activities related to this project will occur on the existing cleared
well locations and access roads. For the purposes of the Act, the proposed activities are substantially the
same as current production activities.

Coastal Zone Management Act

Not Applicable due to distance to coastal zones.
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	ATTACHMENT A Part I. 
	ATTACHMENT A Part I. 
	Bull Run Resources is proposing injection into the Curtis Lot 2 #12 and #13. These are both vertical wells and have the following coordinates: 
	Curtis Lot 2 #12 41.838727° N 78.718666° W 
	Curtis Lot 2 #12 41.838727° N 78.718666° W 
	Curtis Lot 2 #13 41.838804° N 78.716231° W 

	Part II. 
	Part II. 
	The AOR is defined by the area inside of two overlapping arcs, each having a ¼ mile radius and center at each of the injection wells. 

	Part III. 
	Part III. 
	Attached are three maps of the Area Permit project. For each map, the required items are located within the boundaries (AOR, 1/4mile beyond AOR, and 1 mile beyond AOR). Map areas that extend beyond required buffers may have items omitted. 
	th 

	• 
	• 
	• 
	• 
	MAP A-1. Topographic map showing the AOR and the follow items: 

	o 
	o 
	o 
	o 
	All wells 

	o 
	o 
	AOR boundary 


	o 
	o 
	Springs and surface bodies of water (none) 

	o 
	o 
	o 
	Mines and quarries (none) 


	o 
	o 
	Residences, schools, hospitals (none) 

	o 
	o 
	Roads (shown on underlying USGS topo) 

	o 
	o 
	Table 1-A, details on wells within AOR 



	• 
	• 
	• 
	MAP A-2. Topographic map extending ¼ mile beyond AOR 

	o 
	o 
	o 
	o 
	All wells 


	o 
	o 
	Springs and surface bodies of water (shown on underlying USGS topo) 

	o 
	o 
	o 
	Mines and quarries (none) 


	o 
	o 
	Residences, schools, hospitals (none) 

	o 
	o 
	Roads (shown on underlying USGS topo) 



	• 
	• 
	• 
	MAP A-3. Topographic map extending 1 mile beyond AOR 

	o 
	o 
	o 
	o 
	Project injection wells 

	o 
	o 
	AOR boundary 


	o 
	o 
	Outcrops of injection and confining formation (none) 

	o 
	o 
	All surface water intake and discharge structures (none) 

	o 
	o 
	All hazardous waste treatment, storage or disposal facilities (none) 





	Part IV. 
	Part IV. 
	See Table 2-A for a tabulation of well construction data for wells within AOR that penetrate the injection formations. 
	Part V. 
	The following landowners are identified as following within an area ¼ of a mile from the AOR. US Department of Agriculture, US Forest Service, 4 Farm Colony Drive, Warren, PA 16365 Seneca Resources Corp, PO BOX 125 Kane, PA 16735 
	Proof of notification 
	Annot
	Figure


	Map A-1 
	Map A-1 
	Legend 
	Legend 
	L
	L
	LI
	Figure
	AOR 

	DNP Inj. Formation (Abnd. or Plgd.) 
	Figure


	LI
	Figure
	DNP 
	Inj. Formation (Producing) Injection Producers 


	Figure
	Figure
	NN 
	© 2020 Googlle
	1000 ft 

	Table 1-A 
	Table 1-A 
	Icon 
	Icon 
	Icon 
	Map Number 
	API 
	Status for Permit 
	Operator 
	Source of Knowledge 

	white arrow 
	white arrow 
	13 
	37-083-55310 
	Injector 
	Bull Run 
	Company files 

	white arrow 
	white arrow 
	12 
	37-083-55309 
	Injector 
	Bull Run 
	Company files 

	blue ballon 
	blue ballon 
	1 
	37-083-51246 
	Producer 
	Bull Run 
	Company files 

	blue ballon 
	blue ballon 
	2 
	37-083-51247 
	Producer 
	Bull Run 
	Company files 

	blue ballon 
	blue ballon 
	3 
	37-083-51248 
	Producer 
	Bull Run 
	Company files 

	blue ballon 
	blue ballon 
	4 
	37-083-51249 
	Producer 
	Bull Run 
	Company files 

	blue ballon 
	blue ballon 
	6 
	37-083-54199 
	Producer 
	Bull Run 
	Company files 

	blue ballon 
	blue ballon 
	7 
	37-083-55306 
	Producer 
	Bull Run 
	Company files 

	blue ballon 
	blue ballon 
	8 
	37-083-55307 
	Producer 
	Bull Run 
	Company files 

	blue ballon 
	blue ballon 
	9 
	37-083-51254 
	Producer 
	Bull Run 
	Company files 

	blue ballon 
	blue ballon 
	10 
	37-083-51255 
	Producer 
	Bull Run 
	Company files 

	blue ballon 
	blue ballon 
	11 
	37-083-55308 
	Producer 
	Bull Run 
	Company files 

	blue ballon 
	blue ballon 
	15 
	37-083-51259 
	Producer 
	Bull Run 
	Company files 

	blue ballon 
	blue ballon 
	16 
	37-083-55313 
	Producer 
	Bull Run 
	Company files 

	blue ballon 
	blue ballon 
	17 
	37-083-55312 
	Producer 
	Bull Run 
	Company files 

	blue ballon 
	blue ballon 
	18 
	37-083-55311 
	Producer 
	Bull Run 
	Company files 

	Blue Bullseye 
	Blue Bullseye 
	14 
	37-083-14489 
	DNP 
	Bull Run 
	Company files 

	Blue Bullseye 
	Blue Bullseye 
	26 
	37-083-14477 
	DNP 
	Bull Run 
	Company files 

	Red Bullseye 
	Red Bullseye 
	A 
	unknown 
	DNP 
	Abon. 
	Atlas 

	Red Bullseye 
	Red Bullseye 
	B 
	unknown 
	DNP 
	Abon. 
	Atlas 

	Red Bullseye 
	Red Bullseye 
	C 
	unknown 
	DNP 
	Abon. 
	Atlas 

	Red Bullseye 
	Red Bullseye 
	D 
	unknown 
	DNP 
	Abon. 
	Atlas 

	Red Bullseye 
	Red Bullseye 
	E 
	unknown 
	DNP 
	Abon. 
	Atlas 

	Red Bullseye 
	Red Bullseye 
	F 
	unknown 
	DNP 
	Abon. 
	Atlas 

	Red Bullseye 
	Red Bullseye 
	G 
	unknown 
	DNP 
	Abon. 
	Atlas 

	Red Bullseye 
	Red Bullseye 
	H 
	unknown 
	DNP 
	Abon. 
	Atlas 

	Red Bullseye 
	Red Bullseye 
	I 
	unknown 
	DNP 
	Abon. 
	Atlas 

	Red Bullseye 
	Red Bullseye 
	J 
	unknown 
	DNP 
	Abon. 
	Atlas 

	Red Bullseye 
	Red Bullseye 
	K 
	unknown 
	DNP 
	Abon. 
	Atlas 

	Red Bullseye 
	Red Bullseye 
	L 
	unknown 
	DNP 
	Abon. 
	Atlas 

	Red Bullseye 
	Red Bullseye 
	M 
	unknown 
	DNP 
	Abon. 
	Atlas 

	Red Bullseye 
	Red Bullseye 
	N 
	unknown 
	DNP 
	Abon. 
	Atlas 

	Red Bullseye 
	Red Bullseye 
	O 
	unknown 
	DNP 
	Abon. 
	Atlas 

	Red Bullseye 
	Red Bullseye 
	P 
	unknown 
	DNP 
	Abon. 
	Atlas 

	Red Bullseye 
	Red Bullseye 
	Q 
	unknown 
	DNP 
	Abon. 
	Atlas 

	Red Bullseye 
	Red Bullseye 
	S 
	unknown 
	DNP 
	Abon. 
	Atlas 

	Red Bullseye 
	Red Bullseye 
	T 
	unknown 
	DNP 
	Abon. 
	Atlas 

	Red Bullseye 
	Red Bullseye 
	U 
	unknown 
	DNP 
	Abon. 
	Atlas 

	Red Bullseye 
	Red Bullseye 
	V 
	unknown 
	DNP 
	Abon. 
	Atlas 

	DNP = "Does/did not Penetrate Injection Formation" 
	DNP = "Does/did not Penetrate Injection Formation" 


	Atlas = "Oil and Gas Field Atlas of the Bradford Quadrangle, PA Dept. of Internal Affairs, 1951" 


	Map A-2 
	Map A-2 
	Legend 
	Legend 
	1/4 mile beyond AOR A-2 wells AOR DNP Inj. Formation (Abnd. or Plgd) DNP Inj. Formation (Producing) Injection Producers 
	Figure

	Sect
	Figure
	NN 

	Figure
	© 2020 Googlle
	2000 ft 


	Map A-3 
	Map A-3 
	Legend 
	1 1/4 mile AOR Injection Wells 
	Figure

	➤➤ 
	NN 
	Figure
	1 mi
	© 2020 Googlle
	Table 2-A 
	Table 2-A 
	Map Status Measured Depth Feet Data Cement Top Number for Permit Conductor Casing Surface Casing TD Drilled Returns Cement 
	13 Injector 36 450 2223 3/14/2011 yes NA 
	12 Injector 23 455 2233 2/21/2011 yes NA 1 Producer 22 582 2216 11/30/2006 yes NA 2 Producer 22 586 2225 12/18/2006 yes NA 3 Producer 21 584 2212 12/13/2006 yes NA 4 Producer 21 581 2222 12/11/2006 yes NA 6 Producer 42 455 2200 5/23/2011 yes NA 7 Producer 27 455 2196 3/2/2011 yes NA 8 Producer 37 455 2168 2/26/2011 no 4' CLL 9 Producer 21 586 2252 12/6/2006 yes NA 
	10 Producer 22 582 2252 12/5/2006 yes NA 11 Producer 23 455 2169 2/16/2011 yes NA 15 Producer 23 583 2240 12/11/2006 yes NA 16 Producer unkw 452 2166 ??/??/2006 yes CLL* 17 Producer 60 455 2128 5/31/2011 yes NA 18 Producer 54 455 2183 2/11/2011 yes NA 
	CLL = Cement Locator Log 
	* = Cement report not found, CLL shows cement from shallowest data point 
	Attachment B. 
	Part I 
	Geologic Data 
	Geologic Data 

	The stratigraphic and structural geology of the proposed waterflood is extremely simple and well characterized. Modern geophysical logs are available across the area at a well spacing of approximately 500 ft. The Upper Devonian sequence consists of thick mudstones confining layers 50+ feet thick interbedded with 5-100 feet thick sandstone.  There is almost no structure across the waterflood area, sandstones are found at consistent subsea depths. 
	There is less than 30 ft of topographic relief between wells 12 and 13. All depths presented are measured depth from surface. Below are geologic data on the formations from the surface to the base of the proposed injection wells. 
	The source of the following data is driller’s logs and geophysical wireline logs. 
	Table
	TR
	Well #12 

	Formation 
	Formation 
	Driller's Sand 
	Lithology 
	Top 
	Base 
	Thickness 
	*USDW's 
	Interprated Pore Fluid 
	Notes 

	Pottsville Series 
	Pottsville Series 
	NA 
	Regolith/Soil 
	0 
	39 
	39 
	NA 
	unsaturated groundwater 

	Pottsville Series 
	Pottsville Series 
	NA 
	silty mudstone 
	39 
	200 
	161 
	80' 
	fresh water 
	freshwater found at 200' 

	Knapp 
	Knapp 
	NA 
	silty mudstone 
	200 
	300 
	100 
	I 
	fresh water 

	Oswayo 
	Oswayo 
	NA 
	silty mudstone 
	300 
	436 
	136 
	319' 
	fresh water 

	Cattaraugus 
	Cattaraugus 
	NA 
	red shale 
	436 
	610 
	174 
	NA 

	Cattaraugus 
	Cattaraugus 
	NA 
	siltstone 
	610 
	636 
	26 
	NA 
	brine/gas 
	low poristy 

	Conneaut Group 
	Conneaut Group 
	NA 
	shale 
	636 
	1097 
	461 
	NA 

	Conneaut Group 
	Conneaut Group 
	NA 
	Red Shale 
	1097 
	1122 
	25 
	NA 

	Conneaut Group 
	Conneaut Group 
	NA 
	Shale 
	1122 
	1400 
	278 
	NA 

	Conneaut Group 
	Conneaut Group 
	Bradford First 
	brown sandstone 
	1400 
	1432 
	32 
	NA 
	hydrocarbon/brine 
	gas/oil show 

	Canadaway 
	Canadaway 
	NA 
	Shale 
	1432 
	1526 
	94 
	NA 

	Canadaway 
	Canadaway 
	Clarendon Sand 
	Sandstone 
	1526 
	1544 
	18 
	NA 
	hydrocarbon/brine 
	gas/oil show 

	Canadaway 
	Canadaway 
	NA 
	Shale 
	1544 
	1566 
	22 
	NA 

	Canadaway 
	Canadaway 
	Tiona Sand 
	Sandstone 
	1566 
	1584 
	18 
	NA 
	hydrocarbon/brine 
	gas/oil show 

	Canadaway 
	Canadaway 
	NA 
	Shale 
	1584 
	1700 
	116 
	NA 

	Canadaway 
	Canadaway 
	Bradford Second 
	Sandstone 
	1700 
	1770 
	70 
	NA 
	hydrocarbon/brine 
	gas/oil show 

	Canadaway 
	Canadaway 
	NA 
	Shale 
	1770 
	1826 
	56 
	NA 

	Canadaway 
	Canadaway 
	Harrisburg Run 
	Sandstone 
	1826 
	1856 
	30 
	NA 
	hydrocarbon/brine 
	gas/oil show 

	Canadaway 
	Canadaway 
	NA 
	Shale 
	1856 
	1980 
	124 
	NA 

	Canadaway 
	Canadaway 
	Bradford Third 
	Sandstone 
	1980 
	2008 
	28 
	NA 
	hydrocarbon/brine 
	gas/oil show 

	Canadaway 
	Canadaway 
	NA 
	Shale 
	2008 
	2086 
	78 
	NA 

	Canadaway 
	Canadaway 
	Lewis Run 
	Sandstone 
	2086 
	2093 
	7 
	NA 
	hydrocarbon/brine 
	gas/oil show 

	Canadaway 
	Canadaway 
	NA 
	Shale 
	2093 
	2233 
	140 
	NA 


	Table
	TR
	Well #13 

	Formation 
	Formation 
	Driller's Sand Names 
	Lithology 
	Top 
	Base 
	Thickness 
	*USDW's 
	Interprated Pore Fluid 
	Notes 

	Pottsville Series 
	Pottsville Series 
	NA 
	sandstone 
	0 
	39 
	39 
	NA 
	unsaturated groundwater 

	Pottsville Series/Knapp 
	Pottsville Series/Knapp 
	NA 
	silty mudstone 
	39 
	264 
	225 
	110' 
	fresh water 
	freshwater found 139-264' 

	Knapp 
	Knapp 
	NA 
	silty mudstone 
	264 
	300 
	36 
	I 
	fresh water 

	Oswayo 
	Oswayo 
	NA 
	silty mudstone 
	300 
	464 
	164 
	349' 
	fresh water 

	Cattaraugus 
	Cattaraugus 
	NA 
	red shale 
	464 
	636 
	172 
	NA 

	Conneaut Group 
	Conneaut Group 
	NA 
	shale 
	636 
	1432 
	796 
	NA 

	Conneaut Group 
	Conneaut Group 
	Bradford First 
	brown sandstone 
	1432 
	1462 
	30 
	NA 
	hydrocarbon/brine 
	gas/oil show 

	Canadaway 
	Canadaway 
	NA 
	Shale 
	1462 
	1598 
	136 
	NA 

	Canadaway 
	Canadaway 
	Bradford Second 
	Sandstone 
	1598 
	1632 
	34 
	NA 
	hydrocarbon/brine 
	gas/oil show 

	Canadaway 
	Canadaway 
	NA 
	Shale 
	1632 
	1730 
	98 
	NA 

	Canadaway 
	Canadaway 
	Harrisburg Run 
	Sandstone 
	1730 
	1802 
	72 
	NA 
	hydrocarbon/brine 
	gas/oil show 

	Canadaway 
	Canadaway 
	NA 
	Shale 
	1802 
	2008 
	206 
	NA 

	Canadaway 
	Canadaway 
	Bradford Third 
	Sandstone 
	2008 
	2034 
	26 
	NA 
	hydrocarbon/brine 
	gas/oil show 

	Canadaway 
	Canadaway 
	NA 
	Shale 
	2034 
	2114 
	80 
	NA 

	Canadaway 
	Canadaway 
	Lewis Run 
	Sandstone 
	2114 
	2120 
	6 
	NA 
	hydrocarbon/brine 
	gas/oil show 

	Canadaway 
	Canadaway 
	NA 
	Shale 
	2120 
	2233 
	113 
	NA 


	*The precise depths that USDW’s may be found in an individual well are subject to the interpretation of the driller.  There are no know water wells near the proposed waterflood. To account for all potential USDW’s, the drilling reports of all 19 wells drilled on the Curtis Lot 2 lease were examined. The deepest freshwater encountered was at 1831’ AMSL in well #17. The shallowest freshwater reported was at 2070’ AMSL. This 239’ thick zone of potential USDW’s is presented on the preceding table and in the oth
	Porosity and Permeability of Injection Zones 
	Porosity and Permeability of Injection Zones 

	Well #13 
	Bradford 3:  Density log derived porosity from 6-17% with average porosity of 11.5% over 31 net feet of pay. Permeability unknown. 
	rd

	Lewis Run: Density log derived porosity from 7-15% with average porosity of 11.5% over 6 net feet of pay. Permeability unknown. 
	Well #12 
	Bradford 3:  Density log derived porosity from 8-17% with average porosity of 13.6% over 29 net feet of pay. Permeability unknown. 
	rd

	Lewis Run: Density log derived porosity from 8-17% with average porosity of 12.2% over 9 net feet of pay. Permeability unknown. 
	Geologic Cross-sections. 
	Geologic Cross-sections. 

	An east-west and north-south cross-section is presented below. The following abbreviations are used in the cross-sections: 
	• 
	• 
	• 
	CL-1 “Confining Layer One” 

	• 
	• 
	B-3 “Bradford Third Injection Zone” 

	• 
	• 
	CL-2 “Confining Layer Two” 

	• 
	• 
	LR “Lewis Run Injection Zone” 

	• 
	• 
	CL-3 “Confining Layer Three” 


	Figure
	Key map for cross-sections 
	Key map for cross-sections 
	Cross-section A-A’. 

	Figure
	Figure
	Cross-section B-B’. 
	Faults/Fracture Systems 
	Faults/Fracture Systems 

	There are no known faults or fracture systems of a scale relevant to this permit application. Well control is very tight with modern geophysical logs throughout the area. There are no missing or repeat stratigraphic sections that would indicate normal or reverse faulting. Published structural maps of key marker beds indicate gently undulating structure inconsistent with major faulting. 
	There is over 100 years of historical injection into the target zones in the Bradford Oil Field. No issues related to faults or fractures has been identified in the many papers and studies reviewed by Bull Run. 
	Seismic Activity 
	Seismic Activity 

	There have been no historical earthquakes in McKean County according to “Earthquakes Epicenters in and near Pennsylvania” published by the PA Department of Conservation and Natural Resources in 2004. The red star on map B-1 indicates the proposed waterflood. Precambrian basement is greater than 8,000 feet below the injection zones. 
	There is over 100 years of historical injection into the target zones in the Bradford Oil Field. No issues related to seismic activity has been identified in the many papers and studies reviewed by Bull Run. 
	Figure
	Part II 
	Part II 
	Fluid Pressure and Estimated Fracture Pressure 
	Fluid Pressure and Estimated Fracture Pressure 
	Bull Run will be converting existing hydro-fractured (frac’ed) production wells into injection wells so the fracture gradient can be estimated with Instantaneous Shut-in Pressure data (ISIP) observed during completion. It is assumed that the SG of the frac fluid was 1.0 g/cm3. 
	Lewis Run Fracture Gradient 
	Well #12 is not frac’ed in the Lewis Run, the well got “wild” and the frac crew was unable to complete the job. The nearest well with clear ISIP data is #13 with an ISIP of 2000 PSI at 2116’, yielding an FG of 
	1.38 psi/Ft. 
	Bradford 3
	Bradford 3
	rd 
	Fracture Gradient 

	Neither well #12 nor #13 are fractured in the Bradford 3. Well #12 was frac’ed in the Harrisburg Run, which is approximately 100’ above the Bradford 3. In well #12, the ISIP was 1800 PSI at 1845’, yielding a FG of 1.41 psi/Ft. 
	rd
	rd

	Fluid SG 
	Fluid SG 

	The proposed injection fluid is produced brine from conventional shallow oil production. Ten samples of conventional oil well brine from across NW Pennsylvania were analyzed and the highest Sg found was 
	1.089. (Dresel and Rose 2010). This is higher than Bull Run has ever encountered in the field with hydrometer testing of our produced brine. An estimated maximum Sg of 1.1 is used to determine Pmax in the calculations below. 
	Pmax Calculations 
	For simplicity, the lower FG of 1.38 PSI/Ft is used for both zones to calculate Pmax’s. These Pmax’s are well below breakdown pressure of the formations. In addition, breakdown at the low injection rates of a waterflood, in contrast the high rates during a frac job, is extremely unlikely. None the less, should breakdown be observed, Bull Run will cease injection and notify the EPA to determine next steps. 
	The Lewis Run is cemented off in Well #13. However, Bull Run is applying for this permit with the intention of potentially drilling out the Lewis Run and injecting into this zone. Bull Run may inject into 
	Note: 

	the zones simultaneously or individually.  The following table shows calculated Pmax’s for each well and 
	zone.  
	Figure

	Pmax Data 
	Pmax Data 
	Physical and Chemical Characteristics of the Injection Zone 
	The Bradford 3has been described as a “chocolate-brown sandstone composed predominantly of fine to very fine angular quartz grains” by (Fettke 1938). The chemical composition from a core is presented below. 
	rd 

	Figure
	From Fettke 1938 
	The Lewis Run sandstone has been described as “fine-grained chocolate brown sandstone ranging in thickness from 6-12’” by (Fettke 1941).  Given the similar appearance and stratigraphic proximity to the Bradford 3, one would expect similar chemical composition to the Bradford Third.  
	rd

	The proposed waterflood is within the Bradford Oil Field, which has been in production for more than 140 years. From 1921 until at least 1949, Bradford was the center of the water-flooding activity in the world (Buckwalter 1949). The proposed injection formations have been successfully waterflooded by thousands of injection wells.  
	The proposed injection fluid is produced brine from Upper Devonian conventional wells.  This brine is essentially the same as the in-situ brine occurring in the injection formations. The practice of injecting produced brine into waterfloods is widespread in the area. 
	Many historical examples have shown that the physical and chemical composition of the both the injection fluid and injection zones is suitable for water flooding.   
	References Cited: 
	Dresel, P. Evans, and Rose, Arthur W., 2010, Chemistry and Origin of Oil and Gas Well Brines in Western Pennsylvania, Open-File Oil and Gas Report 10-01.0 
	Fettke, Chas. R., 1938, The Bradford Oil Field Pennsylvania and New York, Commonwealth of Pennsylvania Dept. of Env. Resources 
	Fettke, Chas, R., 1941, Music Mountain Oil Pool, Commonwealth of Pennsylvania Dept. Of Internal Affairs 
	Buckwalter, John F., 1949, Water Flooding the Bradford Field, American Geological Society, Vol 1 
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	Attachment C: Part I Wellbore # 12 Schematics 
	Attachment C: Part I Wellbore # 12 Schematics 


	Figure
	Wellbore # 13 Schematics 
	Figure
	Figure
	Part II 
	Proposed Logs and Tests 
	Proposed Logs and Tests 

	Well #12 and #13: Cement Bond Log will be run to verify more than 50’ of cement above packer on 3” protective casing 
	Proposed Stimulation Plans 
	Proposed Stimulation Plans 

	Well #12 
	No Stimulation planned.  When Bradford Third is going to be injected into 3” bottom pipe will be 
	perforated. Well #13 If Lewis Run is drilled out, it may be hydro fractured to penetrate cement skin factor. 
	Alarms and Shut-Downs 
	Wells #12 and #13: 
	“Pressure Up Circuit Open” switches will be installed on backside of injection tubing to shutdown injection in the event of injection tubing or packer failure. 
	“Pressure Down Circuit Open” switches will be installed on tubing to shutdown injection if surface 
	failure occurs.   Tank Sentinel auto gauge will be used for monitoring and alarms on brine tank levels on surface Time lapse cellular enabled camera will monitor pump and pressure chart recorder 
	Well Completion and Cementing Records 
	Well Completion and Cementing Records 

	See Attachment C-1. 
	Previously Run Logs/Test 
	Previously Run Logs/Test 

	See Attachment C-1 for logs 
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	Well #12 
	Well #12 
	Figure
	Figure
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	Figure
	Annot
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	#13 
	Figure
	Figure
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	Figure
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	Figure
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	Figure
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	Attachment D:  Injection Operation and Monitoring Program 
	Attachment D:  Injection Operation and Monitoring Program 
	Flow Diagram 



	Contingency Plan 
	Contingency Plan 

	The well heads will be equipped with gauges to monitor tubing and annular pressures of the 1-1/2” and 3”.  Pressure switches will be installed to shut the pump down in the event of an abnormal pressure changes as described in Attachment C Part II.  This event will be reported to the EPA and investigated why pressure migration has occurred.  Injection operations will cease until approval from the EPA. 
	Surface Construction 
	Surface Construction 

	A steel containment 14’ x 40’ x 6’ tall will be placed on well location #12 as per diagram above. Water tanks are 240-barrel polyurethane. Drawing is provided above in flow diagram. 
	Monitoring Ports 
	Monitoring Ports 

	Figure
	Sampling and Monitoring Devices 
	Sampling and Monitoring Devices 

	The fluid injected will be conventional shallow oil and gas well brine. The only relevant parameter that may change from time to time is the Sg of the brine.  Once monthly a sample will be drawn from the water tanks and tested with a hydrometer to ensure Sg remains less then < 1.1. 
	Each injection pump will have a 30-day chart recorder to record injection pressure. Each well head will have a rotary meter to record volume of injected fluid. Pumps are positive displacement and injection rate is controlled by RPM’s of the drive shaft. Rates will be confirmed by monthly checks of volume. 
	Manifold Monitoring Devices 
	Manifold Monitoring Devices 

	Not applicable 
	Operating Data Information 
	Operating Data Information 
	Operating Data Information 

	Injection Fluid 
	Injection Fluid 


	Table
	TR
	#12 
	#13 

	Average Rate 
	Average Rate 
	75 
	75 
	BWPD 

	Max Rate 
	Max Rate 
	300 
	300 
	BWPD 


	Averge Injection Pressure 
	Averge Injection Pressure 
	Averge Injection Pressure 
	1650 
	1650 
	PSI 

	Maximum Injection Pressure 
	Maximum Injection Pressure 
	#12 
	#13 
	Units 

	Pmax Brad 3rd 
	Pmax Brad 3rd 
	1789 
	1814 
	PSI 

	Pmax Lewis Run 
	Pmax Lewis Run 
	1884 
	1910* 
	PSI 

	Pmax Simultaneous Injection 
	Pmax Simultaneous Injection 
	1789 
	1814 
	PSI 

	* Lewis Run is cemented but may be reopened 
	* Lewis Run is cemented but may be reopened 


	The source of injection fluid is conventional shallow oil and gas well production brine.  The formations these wells produce from are the Upper Deviation Venango Sandstones and the Upper Devonian Bradford Sandstones. The oilfields produced from are the Bradford, Warren, Clarendon, Lewis Run, Marshburg and Pleasant. 
	Annular fluid info not applicable. 
	Analysis of the Injection Fluid is found in attachment D-1.  
	Attachment D-1 
	Annot
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Attachment E: Plugging & Abandonment Please see EPA Forms 7520-19 for required information.  Required diagrams are below. 
	Attachment E: Plugging & Abandonment Please see EPA Forms 7520-19 for required information.  Required diagrams are below. 


	Diagram with depths for cement plugs 
	Figure
	Figure
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	Attachment F 
	Attachment F 
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
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	Figure
	Attachment G. 
	Not Applicable Attachment H. Not Applicable 
	Attachment I. 
	No Existing Permits Attachment J. Bull Run Resources produces oil and gas from conventional oil and gas wells located in Elk, Forest, 
	Warren and McKean Counties, Pennsylvania. Attachment K. Wild and Scenic River Act 
	Not Applicable. The proposed surface activities related to this project will occur on the existing cleared well locations and access roads. For the purposes of the Act, the proposed activities are substantially the same as current production activities.  
	Historic Preservation Act Not Applicable. The proposed surface activities related to this project will occur on the existing cleared well locations and access roads. For the purposes of the Act, the proposed activities are substantially the 
	same as current production activities.  Endangered Species Act Not Applicable. The proposed surface activities related to this project will occur on the existing cleared 
	well locations and access roads. For the purposes of the Act, the proposed activities are substantially the same as current production activities.  Coastal Zone Management Act Not Applicable due to distance to coastal zones. 
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