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Class 1I-D Permit Application for Roulette Oil & Gas Co., LLC

Project Description

Roulette Oil & Gas Co., LLC (ROGC) requests approval for a Class II-D Underground Injection Control Permit
from the Environmental Protection Agency (EPA) and the Pennsylvania Department of Environmental Pro-
tection (PADEP) for a disposal well. ROGC plans to convert an existing production well (Clara Field Well
#20, API # 37-105-21374-00-00) into an injection well for disposal of produced waters from wells from
nearby ROGC wells. Brine water from the surrounding wells will be injected into the Cooper 5-0, Sheffield
3-1 and Kane 3-0 sandstone reservoirs. The brine intended for disposal comes from approximately 60
conventional oil and gas wells on the lease and another 50 conventional oil and gas wells on ROGC operat-
ed leases in the general area. The Clara #20 well is located in Clara Township in the northwestern portion
of Potter County, Pennsylvania.

Additionally, two wells within the Area of Review will be designated as monitor wells. These wells are:

Clara Field #11 (APl No. 37-105-21136-00-00),
Clara Field #19 (API No. 31-105-21359-00-00).

Lease Description

Roulette Oil & Gas Co., LLC owns 96.75 percent of the leasehold interest in the lease, known as the Pine
Lot Lease, containing the Clara #20 well. The remaining 3.25 percent of mineral rights is owned by North
East Natural Resources. Lyme Emporium Highlands II, LLC owns 100 percent of the surface. ROGC’s lease-
hold was acquired from Exco Appalachia, Inc. on 12/9/2013. It is known as the Pine Lot Lease #100688181
and recorded in BK 111 pages 826 and 835 in the Potter County Courthouse, Coudersport, Pennsylvania.

The mineral property containing the Clara #20 well is located in Clara Township, just east of the Clara-
Pleasant Valley Township line on the Shinglehouse USGS 7.5 Minute Topographic Quadrangle Map. The
lease in question is approximately 3,000 acres in area and lies in portions of both Clara and Pleasant Valley

Townships.



Class II-D Permit Application for Roulette Oil & Gas Co., LLC

Attachment A: Maps & Area of Review

Part I. Well Location

The Clara Field #20 well (APl No. 37-105-21374-00-00) is located in Clara Township of Potter County,
Pennsylvania within the Potato Oswago Creeks watershed within the larger Ohio River watershed. The
map coordinates for the well are 41.894586N latitude and —78.148143W longitude. The Clara Field #20
is a vertical well with a total depth of 2,310 feet and located within the USGS Shinglehouse 7.5 Minute
Quadrangle Map.. The nearest municipality to the well is Millport, located approximately 2.5 miles north-
east of the well location.

Part Il. Area of Review Size Determination

Roulette Oil & Gas Co., LLC (ROGC) used a fixed radius method of one-quarter mile for determining the
Area of Review (AOR). No streams, water wells, or springs exist within the AOR. There are no hazardous
waste facilities within the AOR, but within the AOR are found three gas wells, including the Clara Field
#20, the proposed Class 1I-D well. Also found are proposed monitor wells Clara Field #11 and Clara Field
#19. Specific data about these wells is found in Part IV of this Attachment. The AOR is shown in the fol-
lowing maps. A surveyed map of the AOR is found in Appendix A. Maps showing a one-quarter mile and
a one mile extension beyond the AOR are also shown on the following pages. A Legend for the well sym-
bols used in those maps is shown on Page 5 of this application.






Class II-D Permit Application for Roulette Oil & Gas Co., LLC

Attachment A: Maps & Area of Review

Part lll. Maps:
Map Legend

Wells_All_PotterCo =PA_PotterCo_ 9 1=
Straight hole well

-¢- ADRLD Abandoned well drilled w/o comp. rprt

-ﬂ{- AGAas  Abandoned gas or gas storage well
ASTG

,@' Al Abandoned water injection well

@ AOQES Abandoned oil & gas well

¢ a0Bs  Abandoned observation well

@ AOL  Abandoned oil well

@ ACIL_g Abandoned oil well w/ gas show

-C:)- AUMK  Abandoned well of unknown status or dry
D&~

-‘(::J’- D&%_g Dry & abandoned well w/ gas show

{Jp oRD  well spud with unknown status
-ﬂi— GAS Gas or gas storage well

5TG
G e Well completed with unknown status
O Injection well

-c:)- JEA Junked & abandoned well
O LOC Proposed & permitted well location

-*- D&EG Oil & gas well

/N 0BS  Observation well

& OL Oil well

-*'- OlILg  Oil well w/ gas show

& swD Salt water disposal well

q} SWD Abandoned Salt water or well of un-
Unknown known status

x WaterWwel (W) or Spring (S)

Wells_QilProd_PotierCo <PA_PotterCo_ 9 1=
Straight hole well

@ AQ&G (same symbols as above but
{L'r'} AOIL with overlying green color to
* O&G represent oil production)




Class II-D Permit Application for Roulette Oil & Gas Co., LLC

Attachment A: Maps & Area of Review

Part lll. Maps (Continued)

AOR of quarter-mile radius. No water wells, springs, or hazardous waste facilities within the AOR.

Area of Review:
1320’ Radius



Class II-D Permit Application for Roulette Oil & Gas Co., LLC

Attachment A: Maps & Area of Review

Part Ill. Maps (Continued)

The topographic map below shows the location of the Clara Field #20 well, its one-quarter mile
AOR and a larger circle with a radius one-quarter mile beyond the radius of the AOR. Within this
second radius are found ten gas wells including the Clara Field #20. Specific data about the three
wells in the AOR is found In Part IV of this Attachment. No wells, springs, or hazardous waste facili-
ties found with the radius of the circle that is one quarter-mile beyond the boundaries of the AOR.

Within this larger radius there occur two intermittent stream drainages and no permanent streams.
The map below shows that the only water well (W) and spring (S) in the area exist beyond the circle

Area 1/4 mile beyond
radius of AOR

/

Area of Review:
1,320’ Radius

rg



Class II-D Permit Application for Roulette Oil & Gas Co., LLC

Attachment A: Maps & Area of Review

Part lll. Maps (Continued)

The topographic map below shows the location of the Clara Field #20 well, its one-quarter mile AOR, a
larger circles with a radius one-quarter mile beyond the radius of the AOR and a still larger circle with ra-
dius of 1.0 mile beyond the radius of the AOR. No hazardous waste facilities are found with the radius of
the circle that is one and one quarter miles beyond the radius of the AOR, but a single water will and a
spring do exist within the broader radius as shown on the map below.

Area 1.0 Mile
Beyond Radius

/ of AOR

AOR
¥
Area 1/4 Mile
“4— Beyond Radius
of AOR



Class II-D Permit Application for Roulette Oil & Gas Co., LLC

Attachment A: Maps & Area of Review

Part IV. Area of Review (AOR) Wells and Corrective Action Plan

There are three wells within the Area of Review. These wells are listed in the table below and well details

are listed in the following three pages

Well Name Proposed Well Type Depth (ft) APl Number Latitude Longitude
Clara Field #11 Monitor 2,000 37-105-21136 | 41.894891 -78.151893
Clara Field #19 Monitor 2,300 37-105-21359 | 41.892030 -78.148837
Clara Field #20 Class II-D 2,310 37-105-21374 | 41.894586 -78.148143

No corrective action plan is needed for these wells. The Clara Field #11 and #19 wells will serve as moni-
tor wells for the Clara Field #20 Class !!-D well.

Copies of the Well Records and Completion Reports for these wells can be found in Appendix B of this
application.



Class II-D Permit Application for Roulette Oil & Gas Co., LLC

Attachment A: Maps & Area of Review

Part IV. Area of Review (AOR) Wells and Corrective Action Plan (Continued)

Clara Field #11

37-105-21136 (Proposed Monitor Well)

Original Operator:
Current Operator:
Ground Level:

Spud Date:

Deepest FW:
Shallowest FW:
Total Depth:
Completion Date:
Completion Method:
Well Status:

Casing /Depth:

Top of Cement:
(TOC)

Log Curves:

Log Depth Range:

EOG Resources, Inc

Roulette Oil & Gas Co, LLC
2,010

8/2/2005

271

148’

2,000’ (Driller TD)

11/1/2005 (date of stimulation)

Hydraulic Fracture (15 stages)

Gas
95/8” at 31 (Sanded in)
7” (194) at 500’ (Cemented in with 85 SX Class A, 3%,1/4#)

41/2” at 1,160’

32.2 bbls pumped including 35% excess
(Calculation: Cmt Vol (bbl) / [Casing Capacity (bbl/ft) + Annular Capacity (bbl/ft)]
Casing Capacity = 0.0405 bbl/ft (Universal Well Services Field Book)

Annular Capacity = 0.0268 bbl/t (Universal Well Services Field Book)
TOC =32.2 / (0.0405 + 0.0268) = 479’ of cement length with no cement returns
reported by operator.

Gamma Ray, Caliper, Temperature, Medium & Deep Induction, Neutron Porosity,
Bulk Density, Density Porosity, Density Correction

412’-2,000’ (Logger TD)

10



Class II-D Permit Application for Roulette Oil & Gas Co., LLC

Attachment A: Maps & Area of Review

Part IV. Area of Review (AOR) Wells and Corrective Action Plan (Continued)

Clara Field #19

37-105-21359 (Proposed Monitor Well)

Original Operator:
Current Operator:
Ground Level:

Spud Date:

Deepest FW:
Shallowest FW:
Total Depth:
Completion Date:
Completion Method:
Well Status:

Casing /Depth:

Top of Cement:
(TOC)

Logs Curves:

Log Depth Range:

North Coast Energy, Inc
Roulette Oil & Gas Co, LLC
2,231

6/9/2008

275’

175

2,200’ (Driller TD)

8/25/2008 (date of stimulation)

Hydraulic Fracture (27 stages; 5 stages not treated)

Gas

95/8” at 23’ (Sanded in)

7” (174#) at 501’ (Cemented in with 110 SX 50/50 POZ)
31/2” at 900’

32.7 bbls pumped including 35% excess
(Calculation: Cmt Vol (bbl) / [Casing Capacity (bbl/ft) + Annular Capacity (bbl/ft)]
Casing Capacity = 0.0415 bbl/ft (Universal Well Services Field Book)

Annular Capacity = 0.0289 bbl/t (Universal Well Services Field Book)
TOC =32.7 / (0.0415 + 0.0289) = 536’ of cement length with no cement returns
reported by operator. Assume voids and fractures between 0’ and 501’

Gamma Ray, Caliper, Temperature, Medium & Deep Induction, Neutron Porosity,
Bulk Density, Density Porosity, Density Correction

24’-2,208’ (Logger TD)

11



Class II-D Permit Application for Roulette Oil & Gas Co., LLC

Attachment A: Maps & Area of Review

Part IV. Area of Review (AOR) Wells and Corrective Action Plan (Continued)

Clara Field #20 37-105-21374 (Proposed UIC Class II-D Well)

Original Operator: North Coast Energy Inc

Current Operator: Roulette Oil & Gas Co, LLC

Ground Level: 2,305’

Spud Date: 5/27/2008
Deepest FW: 340

Shallowest FW: 340’

Total Depth: 2,310’ (Driller TD)

Completion Date: 8/12/2008 (date of stimulation)

Completion Method: Hydraulic Fracture (21 stages: five stages would not break)

Well Status: Gas
Casing /Depth: 95/8” at 23’ (Sanded in)
7” (17#) at 501’ (Cemented in with 110 SX 50/50 POZ)

11/2” at 2151.9’

Top of Cement: 37.7 bbls pumped including 35% excess
(TOC) (Calculation: Cmt Vol (bbl) / [Casing Capacity (bbl/ft) + Annular Capacity (bbl/ft)]
Casing Capacity = 0.0415 bbl/ft (Universal Well Services Field Book)

Annular Capacity = 0.0289 bbl/t (Universal Well Services Field Book)

TOC =37.7 / (0.0415 + 0.0289) = 535’ of cement length with cement returns
reported by operator

Logs Curves: Gamma Ray, Caliper, Temperature, Medium & Deep Induction, Neutron Porosity,
Bulk Density, Density Porosity, Density Correction

Log Depth Range: 34’-2,319’ (Logger TD)

12



Class II-D Permit Application for Roulette Oil & Gas Co., LLC

Attachment A: Maps & Area of Review

Part V: Landowner Information

Lyme Emporium Highlands Il, LLC owns 100 percent of the surface. This company was incorporated in
Pennsylvania on 5/1/2018.

The parent company of Lyme Emporium Highlands I, LLC is The Lyme Timber Company, LP whose address
is: 23 South Main Street, 3rd Floor
Hanover, NH 03755

13



Class II-D Permit Application for Roulette Oil & Gas Co., LLC

Attachment B: Geological and Geophysical Information

Part I: Geological Data: Formation Data

The Clara Field #20 well begins at the surface in undifferentiated Mississippian-Upper Devonian rocks and
reaches a total depth of 2,310’ (Driller TD) in Upper Devonian Elk Group strata. In between the surface
and total depth it penetrates the sandstones and shales of the Upper Devonian Venango and Bradford
Groups. A portion of the Pennsylvania DCNR’s stratigraphic, schematic cross-section illustrates the gross
stratigraphy of this area of the Appalachian basin.

Approximate location of the Clara Field #20
wellbore & its generalized stratigraphy

Upper Devonian formation names are informal in Pennsylvania and nomenclature for the same reser-
voirs varies from area to area and from operator to operator. This UIC Class II-D application, its well logs,
cross-sections and maps will apply the Bradford Group nomenclature used by StratResources Geologic
Consulting, PLLC (SRGC) as listed in the stratigraphic nomenclature table below, along with approximate
industry equivalents. Most of these zones, also known as sequences and sequence sets, were penetrated
by the Clara Field #20 wellbore. Correlations were made by tying-in to SRGC'’s regional cross-sections.

The well log from the Clara Field #20 well was scanned and its most relevant curves, with respect to log
analysis, were digitized and an LAS file was created. The Group and Zone names based on the diagram
above and the stratigraphic chart below are annotated on the digitized well log along with any lithology
data that was available. No cores were taken in this well and the cuttings were not available for viewing.

The expanded scale bar used in the digital image shows the six curves that were digitized. They are the
Gamma Ray (GR), Caliper (CALI), Deep Resistivity (ILD), Temperature (TEMP), Neutron Porosity (NPHI) and
Bulk Density (RHOB). The scale bar also shows the calculated Neutron Porosity corrected for sandstone
(PHINss) and the Density Porosity (PHID) curves. Zones hydrofractured are also shown in the log.

14



Class II-D Permit Application for Roulette Oil & Gas Co., LLC

Attachment B: Geological and Geophysical Information

Part |: Geological Data: Formation Data (continued) Denotes Proposed Injection Zones

West Bradford Group NY &PA Oil Region Names East
Approximate SRGC Sequence SRGC Sequence Set Approximate
Industry Terms (Where Present) Industry Terms
Base of Pink Rock, Terms Base of Pink Rock
Warren 1st WRRN1-0 Warren 1st
WRRN2-0
Warren 2nd WRRN3-0 Warren 2nd
WRRN4-0
WRRNS5-0 Warren
WRRN6-0
WRRN6-1
WRRN6-2
WRRN6-3
WRRN7-0 Speechley Stray,
Queen, Glade SPCH1-0 Bradford 1st
SPCH2-0 Bradford 1st, Gladg
SPCH3-0 Bradford 1st
SPCH4-0 Speechley Watsonville
Clarendon, Balltown SPCH5-0 Watsonville, Kinzua
SPCH6-0 Clarendon
SPCH7-0 Dewdrop
Chipmunk,
TION1-0 Clarendon
Cherry Grove, Tiona TION2-0 Tiona
TION3-0
TION4-0 Chipmunk
TION5-0
CPR1-0
CPR2:0 Bradford 2nd,
Cooper CPR3-0 Cooper
Cooper,
CPR4-0
Penny
CPR5-0
SHF1-0
SHF2-0 )
Klondike SHF3-0 Sheffield Harrisburg Run,
SHF3-1 Deerlick,
SHF4-0 Richburg
BDFD1-0
BDFD2-0 Bradford
BDFD3-0
KANE1-0
KANE2-0 Bradford 3™
KANEZ2-1 Kane Richburg
KANE3-0
KANE4-0
KANE5-0 Lewis Run, W&P
Not usually present ELK1-0
or penetrated ELK2-0 Waugh & Porter,
ELK3-0 Kane, Haskill
ELK3-1 Elk
ELK4-0
ELK5-0
ESTR1 Sartwell
ESTR2 Elk Stray
ESTR3
Haskill
HSKL1 Haskill (Elk Group)

15



Class II-D Permit Application for Roulette Oil & Gas Co., LLC

Attachment B: Geological and Geophysical Information

Part I: Geological Data: Formation Data (continued)

Correlation Depth Resistivity Porosity
GR MDD ILD(ILD,ResD) NPHI
j0.000 200.000 0.000 OHWMM 100.0000.3 Vi -0
CALI TEWMP PHIN=ss
2 19 ss — TDecF  edoso0 T Toiod
RHOB
2 GIC3 3
PHID
oz T T T T T

“Perf” depths refer to
log depths that were
notched and fractured
in the open hole.
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Class II-D Permit Application for Roulette Oil & Gas Co., LLC

Attachment B: Geological and Geophysical Information

Part I: Geological Data: Formation Data (continued)

This well is located within the Potato-
Oswago Creeks watershed. The near-
est municipality is Millport, located
2.5 miles northeast.

17



Class II-D Permit Application for Roulette Oil & Gas Co., LLC

Attachment B: Geological and Geophysical Information

Part I: Geological Data: Formation Data (continued)

Middle Stages Did Not Break

18
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Attachment B: Geological and Geophysical Information

Part I: Geological Data: Formation Data (continued)
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Class II-D Permit Application for Roulette Oil & Gas Co., LLC

Attachment B: Geological and Geophysical Information

Part I: Geological Data: Formation Data (continued)
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Class II-D Permit Application for Roulette Oil & Gas Co., LLC

Attachment B: Geological and Geophysical Information

Part I: Geological Data: Formation Data (continued)

Notch Not Treated

The deepest USDW zone reported by driller was at 340’ with a fresh water flow of 0.5”. Surface casing
was set and cemented at 501’ or 161’ deeper than the fresh water zone. Cement returns were noted at
the surface and confirmed by calculation (see Page 12). There is no available chemical analysis of the wa-
ter from this USDW zone and it is now behind pipe. There are three proposed injection zones in this well.
They are the sandstone reservoirs within the Cooper 5-0 (CPR5-0) sequence penetrated from 1486 -
1502’; the Sheffield 3-1 (SHF3-1) sequence penetrated from 1594’ - 1617’; and the Kane 3-0 (KANE3-0)
sequence, penetrated from 1823-1833’.

A laboratory analysis of brine from several wells on ROGC’s Clara Field lease (personal communication,
Jim Reynolds) dated 2/27/2014 is found in Appendix C. The analysis shows that the produced brine from
all commingled zones from similar wells in the area had a measured TDS (Total Dissolved Solid) concen-
tration of 173,000 mg/L.
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Class II-D Permit Application for Roulette Oil & Gas Co., LLC

Attachment B: Geological and Geophysical Information

Part I: Geological Data: Formation Data (continued)

The confining zone for the three proposed injection zones consists of numerous unnamed shale beds
(defined as intervals with Gamma Ray values greater than 140 API units) from the Bradford and Venango
Groups having a total thickness of 461’ between the depths of 1445’ and base of the surface casing at
501’. Several individual shale beds within this interval are more than 20’ thick.

Zone Purpose Top (MD) Base (MD) Frac'd
Numerous Shales (461’ total thickness) Confining 501’ 1445’ No
CPR5-0 Sandstone Injection 1486’ 1502’ Yes
SHF3-1 Sandstone Injection 1594’ 1617’ Yes
KANE3-0 Sandstone Injection 1823’ 1833’ Yes
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Class II-D Permit Application for Roulette Oil & Gas Co., LLC

Attachment B: Geological and Geophysical Information

Part I: Geological Data: Source of Data

The geologic information for the formation names and lithologies was derived from regional correlated
geologic cross-sections and log analysis of the digital curves from the Clara Field #20 well itself.

Part I: Geological Data: Porosity & Permeability

Quantitative log analysis of the digitized well log curves uses various, reasonable and accepted assump-
tions regarding the computation of porosity from the Bulk Density and Neutron Porosity curves, as well as
Volume of Shale in each formation, calculated from the Gramma Ray curve. The analysis computes three
types of porosity using the following algorithms for a wellbore without water across the reservoir, in oth-

er words an “empty hole:”

Total Porosity (PHID)
Where, RhoM = Grain Density (assumed to be 2.68 g/cc)
RhoB = Bulk Density (from the well log)

RhoF = Fluid Density within the first few inches of the wellbore, a weight average of the
gas and water saturations times their respective assumed densities

PHID = (RhoM-RhoB)/(RhoM-RhoF)

Average Porosity (PHIA) for empty holes, using the density & neutron logs

(from “Logging Empty Holes,” Rodermund et al, 1961)
Where, PHINss = Neutron Porosity corrected for sandstone

PHIA = ((RhoM-RhoB) + PHINss)/RhoM)

Effective Porosity (PHIE)
Where,

Vshl = volume of clay or shale within the reservoir determined from the Gamma Ray
PHIE = (PHIA x (1-Vshl))

The calculation of the various average porosities, which exceed at a cutoff value of six percent, the cutoff
of the proposed injection reservoirs that were fractured stimulated, is summarized in the table below:

Injection Zone Thickness (ft) w/PHI 2 6% | PHID (%) PHIA (%) PHIE (%)
Cooper 5-0 2.5 9.3 10.0 6.4
Sheffield 3-1 15.0 16.3 11.6 7.1
Kane 3-0 3.0 10.9 12.2 7.3

No cores were cut in this well for analysis, so the permeabilities are unknown.
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Class II-D Permit Application for Roulette Oil & Gas Co., LLC

Attachment B: Geological and Geophysical Information

Part I: Geological Data: Geologic Cross-Section (line of cross-section)
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Class II-D Permit Application for Roulette Oil & Gas Co., LLC

Attachment B: Geological and Geophysical Information

Part |: Geological Data: AOR Stratigraphic Cross-Section (upper formations—Datum = T-12 Marker)

Note: the deepest
reported FW approxi-
mately follows the
surface elevations

/

Deepest

Reported

FW

T-12
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Class II-D Permit Application for Roulette Oil & Gas Co., LLC

Attachment B: Geological and Geophysical Information

T-12 Marker

Packer Set

@ 1460’

CPR5-0

SHF3-1

KANE3-0 |

Injection
Zones

Primary Confining Zone

26



Class II-D Permit Application for Roulette Oil & Gas Co., LLC

Attachment B: Geological and Geophysical Information

Part I: Geological Data: Suspected Faults, Seismic Activity, and Depth to Basement

The Clara Field #20 well lies approximately 8,300’ northwest of the subsurface trace of the Clermont syn-
cline and approximately 17,300’ southeast of the subsurface trace of the Smethport anticline. These folds
and the areas adjacent to them are not associated with any known faults in the shallow Upper Devonian
section, particularly those associated with the injection zones within this area (Faill, 2011. Folds Map of
Pennsylvania. Open File Report, OFGG 11-01-0)

The nearest inferred fault to the Clara Field #20 well, trends SW to NE and is located approximately
12,000’ southeast of the Clara Field #20 well (Faill, 2011 as above), but this inferred fault is associated
with much deeper Cambrian and Lower Ordovician Rocks (Wagner, 1976. Growth faults in Cambrian and
Lower Ordovician rocks of Western Pennsylvania. AAPG Bulletin v60, 3 pp.414-427).

There has been no measureable seismic activity recorded in Potter County, based on the map of Pennsyl-
vania Earthquake Epicenters (Faill, 2004) and the source Seismicity in Pennsylvania and the Pennsylvania
State Seismic Network (Nyblade & Homman, 2017).

The depth to the top of the crystalline basement from the surface elevation of the Clara Field #20 well is
approximately 5,900’ (TVD) based on the PA-DCNR Open File Report (Gold et al, 2004. Basement depth
and related geospatial database for Pennsylvania. PA Geological Survey, 4th sur., Open File Report, OFGG
05.01.0). This is approximately 3,600" below the total depth of the Clara Field #20 well.
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Class II-D Permit Application for Roulette Oil & Gas Co., LLC

Attachment B: Geological and Geophysical Information

Part II: Formation Testing

The Clara Field #20 well was hydraulically fractured on 8/21/2008 by the original operator, North Coast
Energy using Superior Well Services. Frac Treatment Summaries and a formation table with ISIP value are
shown below. It should be noted that Stages 5, 6, and 19 did not break; and Stages 7 and 21 were not
treated. The CPR5-0, SHF3-1 and KANE3-0 are the proposed injection zones.

Many of the Upper Devonian sandstones in the northern Appalachian basin are subnormally pressured
and have an original pressure gradient of approximately 0.350 psi/ft. Using this value the original shut-in
casing pressure at the midpoint of the CPR5-0 sandstone is 522 psi; the SHF3-1 sandstone is 562 psi; and
the KANE3-0 sandstone is its 639 psi/ft.

Stage # Formation Notch Depth (ft) ISIP (psi)
1 WRRN1-0 952 779
2 WRRN4-0 1002 654
3 WRRN6-0 1033 688
4 WRRN6-0 1037 791
5 WRRN6-0 1043 Did Not Break
6 WRRN6-0 1047 Did Not Break
7 WRRN6-0 1051 Did Not Treat
8 WRRN6-0 1055 801
9 SPCH5-0 1249 879
10 SPCH5-0 1253 942
11 CPR2-0 1447 923
12 CPR2-0 1451 942
13 CPR5-0 1490 1045
14 CPR5-0 1496 1069
15 SHF3-1 1599 1089
16 SHF3-1 1603 1167
17 SHF3-1 1607 1080
18 SHF3-1 1611 1187
19 SHF3-1 1615 Did Not Break
20 KANE3-0 1827 1221
21 ESTR2-0 2107 Did Not Treat
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Class II-D Permit Application for Roulette Oil & Gas Co., LLC

Attachment B: Geological and Geophysical Information

Part Il: Formation Testing Plan (continued)

Data from an additional 5 frac’d stages at 1603’, 1605’, 1607, 1611’, and 1827, not
recorded in this table by the original operator, North Coast Energy, Inc.
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Class II-D Permit Application for Roulette Oil & Gas Co., LLC

Attachment B: Geological and Geophysical Information

Part Il: Formation Testing Plan (continued)

*1SIP

779
654
688
791

801
879
942
923
942
1045
1069
1089
1167
1080

1221

*Note: ISIP values were taken from frac reports for each individual depth and inserted in the Frac Treat-

ment Summary
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Class II-D Permit Application for Roulette Oil & Gas Co., LLC

Attachment B: Geological and Geophysical Information

Part Il: Formation Testing (continued)

A 51 day injection test was run by Roulette Oil & Gas Co, LLC in the Clara Field #20 from 8/3/2015
through 9/31/2015 through 2.375” tubing on a packer at 1460’. The results of this test are summarized
in the table on the next two pages. The total brine injected was 3320 Bbls or an average of 65 BWPD.
The longest consecutive time of injection was 19 days from 8/3/2015 through 8/21/2015. The range of
injection volumes during all 51 days of the testing was 20 bbls (9/4/2015) to 215 bbls (9/15/2015).

To perform the injection test the well was kept filled with water and the volume of water taken by the
formations below the 2.375” packer depth of 1460’ was measured during each day of the test. The max-
imum injection pressure therefore, was equal to the hydrostatic pressure (HP) at each proposed injection
zone and calculated using the formula :

HP (psi) = Pressure Gradient (PG) per foot (psi) x Depth to midpoint of zone.

Where the PG (psi/ft) = Fluid Specific Gravity x 0.433 with the Fluid Specific Gravity assumed to be 1.1 for
the injected salty formation fluid.

Therefore, PG (psi/ft) = (1.1 x 0.433) x Depth (ft) = 0.476 psi/ft x Depth (ft)

The hydrostatic pressure at the shallowest hydraulic fracture depth of the Cooper 5-0 (CPR5-0)
(proposed injection zone) was:

HP (psi) = PG (psi/ft) x Depth (ft) = 0.476 psi/ft x 1490 ft = 709 psi

The hydrostatic pressure at the shallowest hydraulic fracture depth of the Sheffield 3-1 (SHF3-1)
(proposed injection zone) was:

HP (psi) = PG (psi/ft) x Depth (ft) = 0.476 psi/ft x 1599 ft = 761 psi

The hydrostatic pressure at the shallowest hydraulic fracture depth of the Kane 3-0 (KANE3-0)
(proposed injection zone) was:

HP (psi) = 0.476 (psi/ft) x 1827 ft = 870 psi
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Attachment B: Geological and Geophysical Information

Class II-D Permit Application for Roulette Oil & Gas Co., LLC

Part Il: Formation Testing (continued): Injection Test Results for Clara Field #20 Well

Date Meter Reading Gallons per day BBLS
8/3/2015 0 2115 50
8/4/2015 0 2115 50
8/5/2015 6,346 2115 51
8/6/2015 10,700 4354 105
8/7/2015 15,045 4345 103
8/8/2015 17,060 2015 45
8/9/2015 19,310 2250 54
8/10/2015 24,250 4940 118
8/11/2015 29,780 5530 132
8/12/2015 33,700 3920 93
8/13/2015 36,610 2910 69
8/14/2015 40,525 3915 93
8/15/2015 43,400 2875 68
8/16/2015 45,900 2500 60
8/17/2015 47,610 1710 41
8/18/2015 52,475 4865 116
8/19/2015 56,100 3625 86
8/20/2015 60,210 4110 98
8/21/2015 63,604 3394 81
8/22/2015 0 0 0
8/23/2015 69,577 5973 142
8/24/2019 72,478 2901 69
8/25/2015 76,450 3972 95

32



Class II-D Permit Application for Roulette Oil & Gas Co., LLC

Attachment B: Geological and Geophysical Information

Part Il: Formation Testing (continued)

Date Meter Reading Gallons per day BBLS
8/26/2015 77,960 1510 36
8/27/2015 78,897 937 22
8/28/2015 80,312 1415 35
8/29/2015 81,300 988 24
8/30/2015 85,090 3790 90
8/31/2015 88,310 3220 77
9/1/2015 90,932 2622 62
9/2/2015 93,125 2193 52
9/3/2015 95,000 1875 45
9/4/2015 95,849 849 20

SHUT DOWN
9/8/2015 96,967 1118 27
9/9/2015 100,046 3079 73
9/10/2015 103,983 3937 94
9/11/2015 106,434 2451 58
9/15/2015 115,450 9016 215
9/16/2015 117,272 1822 43
9/17/2015 118,946 1674 40
9/18/2015 120,173 1227 29
9/21/2015 124,698 4525 108
9/22/2015 126,395 1697 40
9/23/2015 128,007 1612 38
9/24/2015 129,673 1666 40
9/25/2015 131,040 1367 33
9/26/2015 132,915 1875 46
9/27/2015 134,030 1425 34
9/28/2015 135,510 1170 28
9/29/2015 136,468 958 23
9/31/2015 139,450 2982 71
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Class II-D Permit Application for Roulette Oil & Gas Co., LLC

Attachment B: Geological and Geophysical Information

Part Il: Formation Testing (continued)

The Fracture Gradient (FG) and Maximum Allowable Injection Pressure (MIP) were calculated for each of
the proposed injection zones using the formulas below:

FG = [ISIP + (0.433 x Specific Gravity of the Frac fluid (SG) x Depth)] / Depth, where
ISIP = Initial Shut-in Pressure taken from Frac report with SG = 1.0 (frac fluid)

MIP = [FG - (0.433 x Specific Gravity of the Disposal fluids (SG) )] x Depth

CPR5-0: FG =[1045 psi + (0.433 x 1.0 x 1490 t)] / 1490 ft = 1.13 psi/ft
CPR5-0: MIP =[1.13 - (0.433 x 1.1)] x 1490 ft = 974 psi

SHF3-1: FG =[1089 psi + (0.433 x 1.0 x 1599 ft)] / 1599 ft = 1.11 psi/ft
SHF3-1: MIP =[1.11 - (0.433 x 1.1)] x 1599 ft = 1013 psi

KANE3-0: FG =[1221 psi+ (0.433 x 1.0 x 1827 ft) / 1827 ft = 1.10 psi/ft
KANE3-0: MIP =[1.10-(0.433 x 1.1)] x 1827 ft = 1139 psi

Therefore, the allowable MIP below the packer at 1460’ should be 974 psi. The injection pressures
used during the test did not exceed 870 psi (see Page 31).

The physical characteristics of the injection zones are found on Page 23 and were determined by quanti-
tative log analysis, since cores and cuttings were not available for inspection.
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Partl:

Class II-D Permit Application for Roulette Oil & Gas Co., LLC

Attachment C: Well Construction/Conversion Information

Well Schematic Diagram

Shown below is the well schematic as drilled and completed by North Coast Energy, Inc. in 2008.

{No Verticol Scale)

Wellbore Schematic as Originally Completed [measured depths)

fellbore Schemati P—
Cement returmad on

it C5g

SU

Wellbore Data

denotes cement

APl #

37-105-21374-00-00

Orig. Operator

North Coast Energy, Inc.

Current Oper.

Roulette Qil & Gas Co, LLC

Well Name & #

Clara Field #20

denotes formation Ground Elev 2305
“J|_|_| denotes tubulars Datum Elev 2305
| __jdenotes open hole Measured From Ground Level
Csg Size - |b. per foot 9 5/8" - 26#
Csg Size - |b. per foot i -1T#
USOW @ 340 The Size - |b. per foot 1.5" - 2.75#
Fluid in Hole Air & Formation Fluid
Fluid Level 2261
Spud Date BI2712008
Logging Date 6/28/2008
Completion Date 8r21/2008
7 surface cosing set @ 501
Titan Logging Service
Service Logs | Scale(s)
Motch & Froc @ 552" Gamma Ray| X 20"
Notch & Froc @ 1033’ & 103 Caliper [density)| X g 20"
Motch @ 1043", 1047 & 1051' Induction| X 520"
Notch @ Frac @ 1055 Meutron Porosity| X g 20"
Notch @ Froc @ 1249' & 1253 Sulk Density] X |5 720
Density Porosity| X g 20"
_ ~ Temperature| X g"
Notch @ Frac & 1447 & 1451°
Naotch @& Frac & I1490" & 1496" (CPR5-0 Proposed injection Zone)
::_—"-":__I_—'___ Notch @& Frac & 1599° 1603° 1607 & 1611" {SHF3-1 Proposed injection Zone)
==F- Notch @ 1615
—
E=——| Notch @ Frac @ 1827 (KANE3-0 Proposed Injection Zone}
—
—— Notch @ 2107
15" Thg & 2151.9
=
= Driller TD = 2.310°
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Class II-D Permit Application for Roulette Oil & Gas Co., LLC

Attachment C: Well Construction/Conversion Information

Partl:

Well Schematic Diagram

Wellbore Schematic

Wellbore Current Schematic {measured depths)
{No Vertical Scale)
Cement retumed on surf. csg Wellbore Data
5-5/8" conductor set @ 23" APl # 37-105-21374-00-00
Orig. Operator| North Coast Energy, Inc.
Current Oper.| Roulette Qil & Gas Co, LLC
denotes cement well Name & # Clara Field #20
denotes formation Ground Elev 2305
denotes tubulars Datum Elev 2305
denotes packer Measured From Ground Level
. __:denotes open hole Conductor size - Ib/ft 9 5/8" - 26#
= notches behind thg Csg Size - |b/ft ™ -17#
USDW (@ 340" Csg Size 4.5"
Thg Size 2.38"
Fluid in Hole Air & Formation Fluid
Fluid Level 2261
Spud Date 5/27/2008
Logging Date 6/28/2008
7" Csg @ 501" Completion Date 8/21/2008
Titan Logging Service
Service Logs | Scale(s)
Notch & Froc @ 952" GammaRay| X | 5"/20"
Notch & Frac @ 1033' & 1037' Caliper (density)) X | 5°/207
Notch .f_"' m 3' 1047 & 1051 Induction| X | &"/20"
Notch @ @ 1055 Neutron Porosity| X | 8" /20"
Bulk Density| X | &"/20"
Notch @ Froc @ 1245'& 1253 - -
Density Porosity| X | 5"/ 20"
Notch @ Froc @ 1447'& 1451 Temperature| X o
2.375" Thg @ 1460
Primary Confining Zone from 1470"to 1484°
Notch @ Froc @ 1490'& 1496°
Motch (@ Froc @@ 1599° 1603° 1607 & 1611'{SHF3-1 Proposed Injection Fone)

Notch i) i615"

MNotch @ Froc @ 1827 (KANES-0

Proposed Iniection Fonel

Driller TD = 2,310";

Notch f:-:' o7’

No plug back planned
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Class II-D Permit Application for Roulette Oil & Gas Co., LLC

Attachment C: Well Construction/Conversion Information

Part I: Well Schematic Diagram

Shown below is the well schematic for the proposed Class II-D well.

{No Vertical Scale)

Proposed Wellbore Schematic [measured depths)

Yellbore Schematic

Cement retumed on surf. csg

Wellbore Data

8-5/B" conductorset @ 23’

denotes cement
denotes formation
denotes tubulars
denotes packer

| ldenotes open hole
= noiches behind pipe

USDW @ 340°

7" Csg (@ 501"

APl #

27-105-21374-00-00

Orig. Operator

North Coast Energy, Inc.

Current Oper.

Roulette Qil & Gas Co, LLC

Confining Zone from 461 'of shale beds from

501'to 1445"

Notch & Froc (& 952"

Notch & Froc (@ 1033' & 1037
Notch @ 1043, 1047 & 1051"
Notch i@ Frac (@ 1055"

Well Name & # Clara Field #20
Ground Elev 2305"
Datum Elev 2305
Measured From Ground Level
Conductor size - |b/ft 9 5/8" - 26#
Csg Size - Ib/ft T -1T#
Csg Size 4.5"
Thg Size 2.38"
Fluid in Hole Air & Formation Fluid
Fluid Level 2281"
Spud Date 5/27/2008
Logging Date 6/28/2008
Completion Date 8/21/2008
Titan Logging Service
Service Logs | Scale(s)
GammaRay| X |[5"/20"
Caliper (density)|] X | 5" /20"
Induction| X | &" /20"
Meutron Porosity| X | 5"/ 20"
Bulk Density| X | 5"/20"
Density Porosity| X | 5"/ 20"
Temperature| X a"

'Ceg (@ 1460° CMT hack to surfoce

Notch (@ Froc (@ 1490°& 1496°

Motch @ Froc @ 1589°, 1603

‘1607 & 1611 (5HF3-1 Propased injection Zone)

MNotch @ 1 —a

Notch @ Froc @ 1827 (KANE3-0 Proposed iniection Zonel

Motch @ 2107

=——1Driller TD = 2,310"; No plug back planned
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Attachment C: Well Construction/Conversion Information

Part Il: Well Construction or Conversion Procedures

No new well logs are proposed to be run in the Clara #20 well. New stimulation or re-stimulation of
the existing well is also not planned. A plug back from original Total Depth (TD) of 2310’ is not
planned.

Roulette Oil & Gas Co, LLC will remove the 2.375” tubing and packer at their current depth of 1460’.
An intermediate string of 4.5” casing will be run to 1460” and cemented back to surface. 2.375” tub-
ing and packer will be run to a depth of 1460°. Injection will then take place in three zones, which

were hydraulically fractured by the original operator in 2008.

A copy of the original log (5” = 100’ Scale) may be found in Appendix D. Completion & cementing
records are found in Appendix B and in Pages 28-30 of this application.
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Attachment D: Injection Operation and Monitoring Program

Flow Diagram of Fluid Flow
Through the Clara Field #20 Facility

Field
Brine

-

Fluid
Separator

e

Oil Storage Tank

=»

Brine Storage

Tank (300 bbl)

. Pressure Pump, !
if Needed |

Injectate Filter

¥

Meter

¥

Clara Field #20
Class II-D UIC
Injection Well
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Attachment D: Injection Operation and Monitoring Program

To prevent well failure that might cause migration of contaminating fluids into a USDW, the 7” casing
was cemented from approximately 501’ to the surface (with cement returns noted at the surface).
With the conversion of the Clara Field #20 well from a gas producer to a Class II-D disposal well, 4.5”
casing will be run to a depth of 1460°. The 4.5” casing will be cemented back to the surface. This pro-
vides two strings of cemented casing protecting the lowest known USDW in this well, which is at 340’.
2.375” tubing on a packer will be run within the 4.5” casing also to a depth of 1460’.

With respect to monitoring the well, , the annulus of the 2.375” tubing will be kept full of fluid and
monitored with a pressure gauge for any pressure anomalies or changes in the fluid level due to pack-
er or tubing failure. If that happens the tubing will be pulled, inspected, and replaced as needed.

A well failure procedure will be initiated once a failure observed or received or if the monitor wells
show fluid or pressure anomalies. If that happens the operator will cease injection operations imme-
diate and notify the PADEP office in Meadville, PA and the EPA in Philadelphia, PA to assist in investi-
gating this occurrence. Producer wells, with the possible exception of the monitor wells, will contin-
ue to operate, but injection operations will be suspended until the operator gains approval from all
regulating agencies to continue operation.

For well monitoring the operator will install a float switch with an indicating light within the 4.5” cas-
ing, to stop the injection should that casing begin to fill with injection fluid, indicating a failure of the
2.375” injection string. A pressure relief valve will be installed on the 2.375” tubing and fluids piped
back to the tank. Should the injection tubing become obstructed for any reason, all fluid would re-
turn to the tank and an indicating light on the operating panel will signal the operator of the problem.
Also, should the pressure relief valve open, injection will cease until the valve is manually closed. Spill
clean-up materials will be stored within the operations shed on the lease.

Roulette Oil & Gas Co, LLC will monitor the well on a daily basis during injection by visually monitoring
and recording injection pressures and volumes and any leaks in the annulus. When pumping the
monitor wells in the Area of Review, the operator will monitor the production volumes and pressure
to identify any anomalies. The operator plans to have personnel physically on site on a daily basis to
monitor the wells in the Area of Review.

Finally, mechanical integrity tests on the 2.375” tubing in the injection well will be performed on a
regular basis by pressuring up the annulus.
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Attachment D: Injection Operation and Monitoring Program

(continued)

The injection rates based on the injection test (pages 32-33) are summarized in the table below.

Minimum Rate | Maximum Rate | Average Rate
(BWPD) (BWPD) (BWPD)
Injection Test 20 215 62
Anticipated Actual 5 500 20
Operations

However, under actual operations ROGC anticipates that the Average brine disposal rate will be ap-
proximately 20 BWPD with a Maximum Rate of 500 BWPD. The daily injection pressures are expected
to range from 50 - 750 psi and average 400 psi with a maximum surface pressure of 974 psi (page
34). The source of the injection fluid will be from Roulette Oil & Gas Co, LLC's approximately 60 wells
from the Pine Lot lease within Clara Field and 50 nearby wells, also operated by ROGC. The geologic
formations which sources the injection brine are the multiple, productive Upper Devonian sandstones
within the field.

The analysis of the chemical and physical characteristics of a sample of mixed brine mixed from multi-
ple wells in the field is found in Appendix C. This analysis included most anions and cations within the
fluid, but did not include bicarbonate or strontium, common in oilfield brines. For this reason the to-
tal dissolved solids (TDS) of the individual substances in the analysis equaled 164,470 mg/| or 164,658
ppm, while the reported TDS in the analysis was 173,000 mg/l or 173,198 ppm. This is a difference of
8,540 ppm, which must come from other dissolved solids in the fluid that were not measured;

possibly bicarbonate and strontium.

The specific gravity was not reported in this brine water analysis, but given the NaCl concentration of
the brine a specific gravity of approximately 1.1 is expected. The brine was analyzed at a tempera-
ture of 20.6°C. The conductivity of the brine was not measured. The density of the NaCl in the brine
(the major component) was 142,800 mg/I (equivalent to 142,963 ppm) producing a resistivity of 0.06
ohm-meters calculated from a Schlumberger NaCl versus Resistivity nomogram (Schlumberger, 1998.
Log interpretation Charts, Chart Gen-9. Schlumberger Wireline & Testing).

A resistivity of 0.06 ohm-meters is equivalent to a conductivity of 16,667 micromhos/cm using the

formula:

Conductivity (micromhos/cm) = 1000 / Resistivity (ohm-meter).



The general steps for the Plugging and Abandonment of the Clara Field #20 well are

Attachment E: Plugging and Abandonment Plan

listed below:

1.
2.

Remove the tubing and packer.

Run new tubing and pump gel from total depth to surface.

Using Class 1 cement, place 50 feet of cement above and below each potential or ac-
tual gas producing zone. Use tubing to place cement and pull tubing to keep spotting

cement plugs.

Place cement 50 feet above the 7 inch casing seat.

. Fill well with pea gravel to surface.

Tag well with 8-foot cemented monument to include the well’s APl Number.

The plug placement is summarized in the Table below:

A schematic of the plugged well is on Page 44. The cost estimate for this plugging is

Plug Number Top Depth Bottom Depth Thickness
(ft) (ft) (ft)
1 2055 2159 104
2 1773 1903 130
3 1198 1883 685
4 805 916 111
5 450 602 154
TOTAL 1184

found on Pages 45 and 46.
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Attachment E: Plugging and Abandonment Plan (continued)
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Attachment E: Plugging and Abandonment Plan (continued)

Wellbore Schematic as Proposed (measured depths)
(No Vertical Scale)

Wellbore Schematic

‘i&lllllllIIIIIIIIII|I|I|I|I|IIIIIIIIIII|I|I|IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII=

Cement returned on surf. csg

9-5/8" conductor set @ 23’

> Cemented Monument w/API#

denotes cement
denotes formation
denotes tubulars
denotes packer
denotes open hole
:ii|pea gravel

USDW @ 340'

7"Csg @ 501’

Plug #5 602'- 450’

Plug #4 805'-916'

4.5"Csg @ 1460'

Plug #3 1198'- 1883'

Plug #2 1773'- 1903’

LB
T

Plug #1 2055'-2159'

%

GEL

Clara Field #20 Plugging
Plan Schematic

Driller TD = 2,310"; No plug back planned
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Attachment E: Plugging and Abandonment Plan (continued)
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Attachment E: Plugging and Abandonment Plan (continued)
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Attachment F: Financial Assurance

Roulette Oil & Gas Company, LLC will bond the plugging cost of the well with the purchase of a Certifi-
cate of Deposit (CD) to cover the cost of the plugging. The bond will be in place upon the approval of
this application and documentation of the bond will be provided at that time.

Attachments G, H, and | are not applicable

Attachment J: Business Description

Roulette Oil & Gas Co., LLC (ROGC) is a small oil and gas producer. Gas is produced from approxi-
mately 300 wells in Potter County and sold to UGI Energy in Roulette, PA and through the M&M pipe-
line into National Fuel Gas Company’s YM-2 line in Port Allegany, PA. ROGC also produces oil in
McKean County, PA and Allegany County, NY.
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Appendix A
Surveyed AOR Map
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Appendix B

Well Records & Completion Reports

. Clara Field #20 (37-105-21374)
. Clara Field #19 (37-105-21359)
. Clara Field #11 (37-105-21136)
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Note: This partial list was available at the DCNR’s EDWIN website. The full list of 27 notch
points and their stimulation record is shown on the following page.
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Appendix C

Clara Field Water Analysis
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Appendix D

Well Log from Clara Field #20
37-105-21374-00-00

Note: the hard copy of the well log is included with the hard copy of this
permit application; the tif image below can be opened with IrfanView or
IrfanView 64 or any tif image file viewer.

[

3710521374_GRND_nli.tif
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