


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:

Part Il.

Curtis Lot 2 #12
41.838727° N
78.718666° W

Curtis Lot 2 #13
41.838804° N
78.716231° W

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]

All wells

AOR boundary

Springs and surface bodies of water (none)
Mines and quarries (none)

Residences, schools, hospitals (none)
Roads (shown on underlying USGS topo)
Table 1-A, details on wells within AOR

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

All wells

Springs and surface bodies of water (shown on underlying USGS topo)
Mines and quarries (none)

Residences, schools, hospitals (none)

Roads (shown on underlying USGS topo)

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

AOR boundary

Outcrops of injection and confining formation (none)

All surface water intake and discharge structures (none)

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



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
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Table 1-A

API
37-083-55310
37-083-55309
37-083-51246
37-083-51247
37-083-51248
37-083-51249
37-083-54199
37-083-55306
37-083-55307
37-083-51254
37-083-51255
37-083-55308
37-083-51259
37-083-55313
37-083-55312
37-083-55311
37-083-14489
37-083-14477
unknown
unknown
unknown
unknown
unknown
unknown
unknown
unknown
unknown
unknown
unknown
unknown
unknown
unknown
unknown
unknown
unknown
unknown
unknown
unknown
unknown

Status for Permit

Injector
Injector
Producer
Producer
Producer
Producer
Producer
Producer
Producer
Producer
Producer
Producer
Producer
Producer
Producer
Producer
DNP
DNP
DNP
DNP
DNP
DNP
DNP
DNP
DNP
DNP
DNP
DNP
DNP
DNP
DNP
DNP
DNP
DNP
DNP
DNP
DNP
DNP
DNP

DNP = "Does/did not Penetrate Injection Formation"
Atlas = "Oil and Gas Field Atlas of the Bradford Quadrangle, PA Dept. of Internal Affairs, 1951"

Operator

Bull Run
Bull Run
Bull Run
Bull Run
Bull Run
Bull Run
Bull Run
Bull Run
Bull Run
Bull Run
Bull Run
Bull Run
Bull Run
Bull Run
Bull Run
Bull Run
Bull Run
Bull Run
Abon.
Abon.
Abon.
Abon.
Abon.
Abon.
Abon.
Abon.
Abon.
Abon.
Abon.
Abon.
Abon.
Abon.
Abon.
Abon.
Abon.
Abon.
Abon.
Abon.
Abon.

Source of Knowledge

Company files
Company files
Company files
Company files
Company files
Company files
Company files
Company files
Company files
Company files
Company files
Company files
Company files
Company files
Company files
Company files
Company files
Company files
Atlas
Atlas
Atlas
Atlas
Atlas
Atlas
Atlas
Atlas
Atlas
Atlas
Atlas
Atlas
Atlas
Atlas
Atlas
Atlas
Atlas
Atlas
Atlas
Atlas
Atlas
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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 |

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



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.



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



Cross-section A-A’.

Cross-section B-B’.



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.



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.



#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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Pennsylvania, Open-File Qil and Gas Report 10-01.0
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Pennsylvania Dept. of Env. Resources
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Attachment C:
Part |

Wellbore # 12 Schematics

Top B0 ft
Base 319 ft






Wellbore # 13 Schematics

Top 110 ft
Base 349 ft



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:



“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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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.



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



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.



Attachment D-1

Analytical Services, Inc.

P.O. Box 237

Brockway, PA 15824-0237

GENERAL CHEMICAL ANALYSIS REPORT

Laboratory (814) 265-8748
FAX (B814) 265-8749

CUSTOMER: Hansen Services Page 1of §
7 Mead Boulevard
Clarendon, PA 16313
Attn: Justin Hansen
SAMPLE DATE: 01/07HE at 12:50 pm REPORT DATE: 02/10/18
RECEIPT DATE: 01/07/16 at 5:40 pm AS| ID&: 140687
DESCRIPTION OF SAMPLE: Hansen Services
TOTAL ANALYSIS RESULTS:
PARAMETER RESULT UNIT QUAT}I:"I;?TION HETHOD BY DATE R TIME DATA QUALIFIER
TPH-HEM 0il & Greasa 8 mall. & SM 55208 we 01721416 @ 11:00 am R3
TPH-DRO 2,450 pail - EPA 80150 FL 02/04/16 @& 3:22 pm 3a
TPH-GRO 9,720 poil - EPA 80150 FL 02016 @ 9:12 am 3a
Nitrate-N < 50.0 mgil 50.0 EPA 300.0 BB GIMEMSE @ 7:47 pm
Nityite-N < 50.0 mgrL 50.0 EPA 300.0 BB 01816 @ 7:47 pm
Sulfate 79 mg/L 5 EPA 300.0 BB 0411815 @ 7:47 pm E1
Flucrida <05 mgiL A5 SM 4500 F-C cc 0270116 @ 11:16 am
Bromide 585 molt 01 EPA 300.0 EB 01/18MG @ 7:47 pm
Dissclved Phasphorus <15 mglL AS SM 4500 P-B, 5-£ WAa O2M0M 5 @@ 19:30 am
Dissolved Vanadium <0.500 maiL 0.500 EFA 200.8 CH Q2/0M16 @ 4:45 pm
Dissolved Zinc <0.500 mgil 0.500 EPA 200.8 CH 02016 @ 4:45 pm
Dissalved Titanium =0.500 mgil Q.500 EPA 200.8 CH Q210316 @ 4:48 pm
Dissolved Stronfum 66.1 mgfl 0,600 EPA 200.8 €H 021031115 @ 4:46 pm
Dissolvad Tin <0.500 mg/L 0.5¢0 EPA 200.8 CH 02/03M L @@ 4:46 pm
Dissolved Selenium ={.500 mgil 0.500 EPA 200.B CH 020G @ 4:46 pm
Diegolved Antimony =(.500 mail 0.500 EPA 200.8 CH D0Vt @ 4:458 pm
Dissolved Lead <0.500 mgiL 0.500 EPA 200.8 CH GHOMG @ 4:45 pm
Dissolved Nickel <0500 mgil 0.500 EPA 200.8 CH Q2103116 @ 4:45 pm
Digzolved Sodium 24,700 mgiL 500 EPA 200.8 CH 020AME @) 1:25 pm
Disgsolved Molybdenum <0.500 mygfl Q.500 EPA 200.8 CH 0270316 @ 4:46 pm
Cissolved Manganese B.40 mgfL 0.5¢0 EPA 20G0.8 CH 02/C3/16 @ 4:46 pm
Dissclved Mzagnesium 1,230 maiL 500 EPA 200.8 CH 0210416 @ 1:25 pm
Dissalved Lithium 4.1 mgll - Em 31118 co 0208 1€ @ 4:00 pm
DIssolved Polassivm 69.5 mgiL 10.0 EPA 200.8 CH 02004116 @ 12:09 pm
Dissolved Iron 88.8 mgil 10.0 EPA 200.8 CH QA0M1E @ 4:46 pm
Dissolved Copper 0.708 mgil 0.5 EPA 200.9 CH QR0AME @ 4:48 pm
Dissalved Chromium «0.500 mgiL 0.5 EPA 200.8 CH C2/0M16 @ 4:48 pm
R3: Mo duplicate due e insufficient sample volume.
£1: Diluted sample result exceeded the calibrated rangs a‘nci Eiqu_ccv, But is within the Linear Calibraticn Range. Cor tion is dered an

3a: this sample was recelved

ida the EPA r

g time.




Analytical Services, Inc.

P.O. Box 237

Brockway, PA 15624-0237

GENERAL CHEMICAL ANALYS3I3 REPORT

Labeoratory (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: 01/0716 at 12:50 pm REFORT DATE: 02110116
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 DATAQUALIFIER
LIMIT
Dizzolved Cobalt 0,500 mgiL 5 SM 5520B CH 0Z0Y16 @ 4:46 pm
Dissolved Cadmium <0.100 mgiL 50.0 EPA 300.0 CH 020V16 @ 4:46 pm
Dissolved Beryllium <0,100 mg/L 50,0 EPA 300.0 CH 02103116 @ 4:46 pm
Dissolved Barium 1.47 mgfL -] EPA 330.0 CH 02703116 @ 4:46 pm
Dissalved Boron 2.97 mgfl A5 §M 4500 F-C CH Q20414 @ 12:09 pm
Dissclved Arsenic 0.648 mgfL 0.1 EPA 300.0 CH 02/DIM6 63} 4:46 pm
Dissolved Atuminum 0.823 mg/L A.500 EPA 200.8 CH Q20316 @) 4:46 pm
Total Inorganic Carbon 278 mgfL 0.5 Sm 52108 WS Qzpsis
TOC 211.5 mgfL 0.5 SM 5310B w5 02/0816
Hardness 22,600 mgflL 3310 SM 23408 CH 0XHD4HE @ 1:06 pm
Alkalinity to pH 4.5 as CaCO, a8 ma/L 1 SM 23208 PY OB g 12:00 pm
Barium .31 mofl 0,500 EPA 200.8 CH 020316 @ 4:10 pm
TDS 81,860 mafl 10 SM 2540C PW 0H11/1E & 9:45 am
Manganese §.58 mgiL 500 EPA 200.8 CH Q204016 @@ 1:06 pm
Chlorida 52,167 mgfL 3 EPA 300.0 BB C11B16 @ 7:47 pm
Magnesium 1,270 mg/L 500 EPA 200.8 CH 02/04M6 & 1:06 pm
Iron 1% mafl 10.0 EPA 200.4 CH QY016 @ 4:10 pm
Sodium 23,100 mgiL S00 EPA 200.8 CH QX016 6@ 1:08 pm
Conductivity 110,700 mall 0.1 SM 25108 WE O1/20/16 @ 1:00 pm
peclfic Gra mgil - WS o2mane
Sulfide 26 mgil Q.05 5M 4500 S-D wB 02015 @ 10:00 am
Temperature 24 C - 5M 25508 MC 01/07716 @ 5:40 pm
Dissolved Cxygen 1.1 mgiL SM 4500 O-G MC 01/07/16 @ 5:40 pm
Density 1,080 5.6 - - MG 01/07THE @ 5:40 pm
PH {Field) 6,63 - SM 4500 He-B MG 01/07H16 @ 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 Baulevard
Clarendon, PA 16313
Attn: Justin Hansen

SAMPLE DATE: 01/07/16 at 12:50 pm REPORT DATE: 02110116
RECEIPT DATE: 01/07M16 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 Bacteria YES - - Hut W5 01/0716 , Ended 01110/1E

We certify that the above reported values were obtained by use of procedures appropriate for the sample as submitted.
By: Date: 02/10/16

For: William J. Sabatose, Chief Chemical Analyst

PADEP LAB ID#: 33-00411



Analytical Services, Inc.

P.Q. Box 237 Laboratory (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

REPORTED: 02/09/186
ATTN: Justin Hansen

SAMPLE DESCRIPTION:

TOTAL ANALYSIS RESULTS:

Reporting Date
Parameter Results Units Limit Method Analyzed Time Qualifier
1,3,5-frimethylbenzene 59.3 pgil 10.0 SW 846-8260B 02/02/16 23:27 3a
1,2 4-trimethylbenzene 136 pgiL 10.0 SW 846-8260B 02/02/16 2327 3a
Benzene 20490 HaiL 25.0 SVV 846-8260B 02/03/16 i7.50 3a
Tolugne 1870 pgfL 25.0 SW 846-8260B 02/03/16 17:50 3a
Ethylbenzene 90.2 Ho/L 10.0 SV 846-6250B Q2/02/16 2327 Ja
Xylenes (total) a57 pgfL 20.0 SW 846-8280B (2/02{16 23:27 3a
|sopropyibenzene < 10.0 HgiL 10.0 SW 846-8260B 02/02/16 2327 3a
Naphthalene i0.2 Hofl 10.0 SW 846-8280B 02/02116 23:.27 3a
sec-hutylhenzene <100 pafl 10.0 SW 846-8280B 02/02/16 23:27 3a
tert-butylbenzene <10.0 Hgil 10.0 S\W 846-82608 02102116 23:27 3a

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

Quatifter 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: L&M MM‘

For: William Sabatose, Chief Chemical Analyst

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

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

CHEMICAL ANALYSIS REPORT

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

REPORTELD: 02/09/186
ATTN: Justin Hansen

SAMPLE DESCRIPTION:

TOTAL ANALYSIS RESULTS:

Reporting Date
Parameter Results Units Limit Method Analyzed Time CQualifier
Pyridine < 40.0 pg/l 40.0 SW 846-8270D 02/03/16 i4:53 Ja, 2d
Acetophenone <200 wg/L 20.0 SW §46-8270D 02/03/16 14:53 Ja, 2d
3 & 4-methylphenol 124 ygiL 20.0 SW 848-8270D 02/03116 14:53 3a, 2d
2-methylphenol 101 Ha/L 200 SW 846-8270D 02/03/186 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 cutside 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: _M W

For: William Sabatose, Chief Chemical Analyst

PADEP LAB ID#: 33-00411

Page: 5of 5
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Attachment E: Plugging & Abandonment

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

Diagram with depths for cement plugs
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Attachment F
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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.





