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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, APl # 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.
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Attachment A: Maps & Area of Review

Part I. Well Location

The Clara Field #20 well (API 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 II-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.
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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

-*'- OILg  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)
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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.
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Attachment A: Maps & Area of Review

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
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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
dius of 1.0 mile bey

radius one-quarter mile beyond the radius of the AOR and a still larger circle with ra-
ond 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 withi

in the broader radius as shown on the map below.

'8.175000 78.150000 78.125000
! | |
=
e st N Vst |
2 v
/ 4 R\ Area 1. 0 Mlle
Ve ':
V= e\ _ Beyond Radms
= U ofAOR
N
Shaytowy
R
( bs “REVNOLDS
41900000 — o RX>BD\1 RA 02 '\\ : |- 41.900000
BURY\iSE ER&HERSERE)\U
REYNOLT Wi&:?s 7
e [
\CLARAFIE(D ' e
} 48 < 20 o \ / v [~ ~
) o < WA Z = VA
X1 U YHE R&NIERSEREA (t - ‘ oo\ NN [ d
X TCRA;;ELPE‘BE \““”'F #\ = \ wp '\ = C\L/A;;awm:\\ —
¥/ 2200 ;
{7 /j %6“%\
hRA FELD REYNOLDS, § CLARAFELD | s
30 RX-201 SENB RY-WHEELER & MERSEREA 2
3 REYNOLDS Rx,703 o\ %%(' : 7
REYNOLI 2 FIELD o
Rxg%yig"j; 'WHEEZLER&“ERSER%USENBURYWHE [ERSEREAU Ri NS = j/’
R RX204 =/ {&,, £ 227 N 22 e - T
NOLDS ;f*iLAR{AF { _):f_zsvnomsm = Z . RN “ / 7
‘*WFE*ER&W“%E“U S e SwoN OF BOI,NARQ')W 3 ﬁ'-AP?RAC”/\ N (7)) = 2000
ELD ) e 35 . SN / NN )
SRRl ) ek, # L = ,
|~ B - . — _*wweRthDm/ =~ /
) N s ONS
< NS/ 2 N\ (P N ‘
NS ??KHOHBQ wormh |\ L\ \ N | N
> ,\\.\1\5 =N0/534 159 T~ (P \ - S S AN e
AR HHFEL | sep 59 2\ o A\ \_/ Z N
b\ LN H%_ QRREST . _J-*- \ \ if 3 X \ { \_/ z '// J
L e ) e S 7
S L) FHF | seuse e~ \ AW ) N SN
41487 —a ‘2. STATb oaiis - . ~ . - — - 41875000
/EHLSCDJ 181'&)3'.0 a\lzszm

1000 0 1000 2000 3000 4000 5000 ft




For assistance in accessing this document, please contact: R3_UIC_Mailbox@epa.gov
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.
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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” (19#) 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
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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
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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 1I-D 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
2,305

5/27/2008

340’

340

2,310’ (Driller TD)

8/12/2008 (date of stimulation)

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

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

11/2” at 2151.9’

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

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

34’-2,319’ (Logger TD)

12
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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
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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

Huntley Mtn Fm

Knapp Cgl

‘; Riceville Sh  “Orake sand”

\Venango g

:
Chadakoin Fm ——

Chagrin Sh

Ohio Sh

radford Gp
Huron Sh

Upper

" Dunkirk Sh i Foreknobs Fm |
] !

Hanover Sh Pipe Cree_k sh }lava Fm

Angola Mbr
West Falls Fm Brallier Fm
A Rhinestreat Sh

Upper Devonian formation names are informal in Pennsylvania and nomenclature for the same reser-

Lock Haven Fm

i
Scherr Fm |

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
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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
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Part I: Geological Data: Formation Data (continued)

Class II-D Permit Application for Roulette Oil & Gas Co., LLC
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Attachment B: Geological and Geophysical Information

Part I: Geological Data: Formation Data (continued)
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Attachment B: Geological and Geophysical Information

Part I: Geological Data: Formation Data (continued)
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Attachment B: Geological and Geophysical Information

Part I: Geological Data: Formation Data (continued)
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Attachment B: Geological and Geophysical Information

Formation Data (continued)
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Attachment B: Geological and Geophysical Information

Part I: Geological Data: Formation Data (continued)
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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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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.
Packer Set at 1460’
' CPR5-0 Sandstone
' Proposed Injection Zone
800 800
700 ;'_,rf: SHF3-1 Sandstone 700
2 E Proposed Injection Zone
All sandstones within the
injection interval from 1460 to
TD were not fractured, have
less than 6% porosity and are
non-reservoir rock.
600 800
] | KANE 2-1, never notched or
1 fractured. Mostly wet by log
N analysis
(3
N
T
500 KK 500
= _.':_:. __._é_j{_._._
b _|KANE3-0 Sandstone
._':. - ‘”’a':' I; = |Proposed Injection Zone
i <<
o B
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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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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Attachment B: Geological and Geophysical Information

Part I: Geological Data: Geologic Cross-Section (line of cross-section)
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Attachment B: Geological and Geophysical Information

Part I: Geological Data: AOR Stratigraphic Cross-Section (upper formations—Datum = T-12 Marker)
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Attachment B: Geological and Geophysical Information
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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.

ERRATUM by Author (June 8, 2021)

The depth to the crystalline basement taken from the PA Geological Survey, 4th sur., Open File Report,
OFGG 05.01.0 (see above) was incorrectly interpreted by the author to be in feet rather than in meters,
which the basement contour map in that source used as its unit of measurement. Therefore, the esti-
mated depth to crystalline basement, based on the cited source, is subsea 3,600 meters or 11,811 feet
below sealevel, which is 14,116 feet below the ground level elevation of 2,305 feet.

Therefore, the distance from the total depth of the Clara #20 well (2,310 feet) to basement is approxi-
mately 14,116 feet minus 2,310 feet for a calculated distance of 11,806 feet.

CARY P. KUMINECZ
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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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Attachment B: Geological and Geophysical Information

Part Il: Formation Testing Plan (continued)

Superior Well Services

R 350 High St.
Bradford.Pa. 16701

[y SRR Tetephone 814-368-6228

w‘:%‘jf Fax 814.368-6231
o Website: wvrw.superiorwells.com
CUSTOMER & WELL INFORMATION

[Date: 8/21/2008) {Invoice # 21-00 9126 )

|Customer: NORTH COAST ENFRGY |Lease & Well Name: CLARA FIELD 220 |

[County: POTIER [State: PA ]

[Size & Welght-Pipe 3.5 | |Frac Supervisor:  DANIEL HEMPHILL |

Frac Treatment Summary

Stage ¥ Formation Noth Depth [Sarvd-SKS. [Treatment | Flush | SAS/ICW] Breaker | - 19IP Time
1 NA 952 50 3550 750 12.0 0.2 779 553 AM
2 MNAA 1002 a0 55650 750 17.0 0.3 654 G168 AM
3 A, 1033 100 8550 750 200 n4 688 5:44 AM
4 MNIA 1037 100 8200 800 25.0 0.4 791 716 AM
5 A 1043 7:41 AM

G A 1047 5:.08 AN
7 NIA 1051 8:52 AN
) |/ N - - a0 5850 300 710 03 801 916 AM
9 A, 1249 80 G500 1000 200 0.2 879 10:00 AM
10 MNIA 1253 80 &500 1000 20.0 0.2 942 10:23 AM
11 NIA 1447 a0 6500 1000 200 02 923 11.05 AN
12 NIA 1451 a0 6500 1000 20 0 02 | 92 11-28 AM
13 NUA, 1490 20 8500 1000 20.0 025 3k 11:56 AN
14 MNIA 1496 80 5200 1000 16.0 0.2 s 12:17 PM
15 A 1509 a0 G500 1000 20.0 0.2 o 12:45 PM
15 PA 1603 &0 5500 1000 200 n? el 108 P
7 NIA 1607 a0 B500 1000 770 02 | ™ [ 130PM
18 NVA, 1611 25 3500 1000 15.0 2:058 PM
19 A 1615 237 PM
20 A 1827 an B500 1100 710 0.3 1221 356 PM
21 NIA 2107 5.15 PM
22
23
24 o
25 L
25
27 F
28
29
30
31

Job Totals: 1245 97900 14950 314.0 3.7

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

ment Summa

ry
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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

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
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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

33



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

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 ft)] / 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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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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Attachment C: Well Construction/Conversion Information

Part I: Well Schematic Diagram

Wellbore Current Schematic {measured depths)
{No Vertical Scale)
Wellbore Schematic Cement retumed on surf. csq 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 @ Frac @ 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 5"
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 @ 1615’
Motch (@ Froc (@ 1827 (KANES-0 Propased Injection Fone)
Notch @ 2107 I
Driller TD = 2,310"; No plug back planned i
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Attachment C: Well Construction/Conversion Information

Part I: Well Schematic Diagram

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

Proposed Wellbore Schematic [measured depths)
{No Vertical Scale)

Cement retumed on surf. csg

8-5/B" conductorset @ 23’

enotes cement

denotes formation

denotes tubulars

denotes packer

I ldenotes open hole

= noiches behind pipe

USDW @ 340°

7" Csg (@ 501"

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"

Motch (@ Froc @ 1248'& 1253°

MNotch @ Froc @ 1
2.375"Thg @ 1460

MT hack to surfoce

Wellbore Data
APl & 37-105-21374-00-00
Orig. Operator| North Coast Energy, Inc.
Current Oper.| Roulette Oil & Gas Co, LLC
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"

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

37



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

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 - Fluid Brine Storage
Brine Separator » Tank (300 bbl)

e .

) . Pressure Pump, !
Oil Storage Tank - i 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).
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Attachment E: Plugging and Abandonment Plan

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

1. Remove the tubing and packer.
2. Run new tubing and pump gel from total depth to surface.

3. 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.

4. Place cement 50 feet above the 7 inch casing seat.
5. Fill well with pea gravel to surface.

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

The plug placement is summarized in the Table below:

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

A schematic of the plugged well is on Page 44. The cost estimate for this plugging is
found on Pages 45 and 46.
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Attachment E: Plugging and Abandonment Plan (continued)

OB No, 2040-0042 Approval Exolres 430'2022

Undterd Seatea Frviremmpedal Protecton 8gengy

<EPA WELL REWORK RECORD, PLUGGING AND ABANDONMENT PLAN,

OR PLUGGING AND ABANDONMENT AFFIDAVIT
Name and Address, Phone Number andior Emall of Permittee 2% p : 7 g ¥ G
"Raomletre Oil & Gas Company, T1.0

1140 Route 44 Sputh

[Shinglelouss. PA 16748

K14 697 7RO

lrgastnanfiyuhoo.com

Parmit ar EPA ID Numbar | APiNwmber | FullWell Neme

: i1 137 a3 21374 00 00 i | IClam Fiald #20
— — S oSl cw , v : - :
i o R 1. _ SN B AT

Lecuts wull in two dituclices fiom nusrest linus of querisr section wnd dhilling uhit Latltude ;“ H%ﬁﬁl-u X

Surfaca Location "
Longituce 78, |4~Srl 4:‘

fidof | i4of Section’ | Township ! Range
T imrom NSl | iLine of quester scetlon
M. from (EW) ____ Liowof quartar aacticn
Well Clazs Timing of Action (pick on) ) Typn of Acticn (pick cna)
] Clags | ‘/‘ Nadies Prinr 40 Wark ¢ Wall
v Class il Date Expecied ta Commenade .
= Pogoing and Abandonment
Claas Il )
o Report After Work 3 N
Clans ¥V - i s . v Cor fox | wiwl
s Date Work Ended .

Frovide a narrative description of the work planned to be perfonmed, or 1hat was performed. Use aadtiond pages s 1 ay. 8celns
1) Remove the tubing and packer.
2] Run new tubing and pump gel from total depth to surface.
3] Using Class 1 cement, place 50 feet of cement above and below each potential or actual gas producing
zone. Use tubing to place cement and pull tubing to keep spatting cement plugs.
4) Place cement 50 feet above the 7 inch casing seat.
5] Fill well with pea gravel to surface.
6] Tag well with 8 foot cemented monument to include the well’s API Number.

No change to the current casing in the well is planned,

No new stimulation of the well is planned. Plugging intervals will be from:
1) 2055'to 2159
2} 1773'to 1903
3) 1198'to 1883
4} 805'to 916
5] 450'to 602'

Certiication

1 cestify undar tha panalty of layw that | have personally examined and am familiar whh the information submiced In 1his document and all
*achments and that. bazed on my Inguiry of those dividuals Immediately responcibie for obtalrdng tee Information, | belleve that the
infoemution iv rus, wcourate. and compluts. | am awars that there srw wignificant penatbas for yubmitting false Inteemation, Including the
pouxibliity of fire and inpriconmunt.  (Ref. 40 CFR § 144,32

Nume wnd Officiel Tile (Placse ype or print) | Signaturs Oxin Sigred
g s manages] —/ 8/7- 2D |
Sones Royeells 07| Qe A

EPA Forw 752019 (Rav. 4-19) :/ 5
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Attachment E: Plugging and Abandonment Plan (continued)

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

Wellbore Schematic

Cement returned on surf. csg

GEL

L TN 0| 9-5/8" conductor set @ 23'
= ~ Cemented Monument w/API#
E denotes cement
= denotes formation
= denotes tubulars
= denotes packer
= denotes open hole
— :ii|pea gravel
B USDW @ 340’
= Clara Field #20 Plugging
=/ 7" Csq @ 501" Plan Schematic
Plug #5 602" - 450
Plug #4 805'- 916"
4.5"Csg @ 1460
——— E—— plug#31198'- 1883’
—— —_—
— =
—— ]
—— =
—— ——— Plug#21773'- 1903'
: ':
— =——— plug #1 20552159’
e —————

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

Plug & Abandonment

Rig and Cement Services

Comgaany Aoulette Oil & Gas Co, LLC
Prepared For Jim Reynolds

Wel! Name Clarz Fleld 720

Service District East Appalachia

Proposal Number 0001

Date 8/7/2020

Primary Contact Luke Plants |814) 203-3820

Alternate Contact Steve Plants (814) 558-1474

Objective Provide proposal to provide plug and
sbandonment services for one conventional
Gasioll well In Northern Pennsylvania

Phnts and Goodwn subits this cotument with tre Senein of Its Jucgment. smcpermnce, sed good clifleld practices, This Irfarmaeion & prowdid in ssoomuncs with
Renealy socepted industry oractics, rakying o fats o fcrmaten oroided o cthers, Imiatons, ZomMauter Modes, MEXUrETenTs, 3ssumeeans and inferencas
that are not IvFalible, Laltubstons are estmanes bazed on provides Ivdoematcon, Al propossls recummendations, o predctons ars opnions ony. NO WARRAN ¥ &S
GNEN CONCERNING ACCUSATY DR COMPLETENESS OF DATA, INFORMATION PRESENTED, EFFECTIVENESS OF MATFRA |, PROCIICTS OR SURFLIES,
RECCAIMENDATIONE MADz, OR RESU.TS OF THE SERVICES SENDERED. Freadem froes bifdingement of any I Iactual property rights of #1anes ane Gocdwin o
uthers i not feened and no ntellact sl progerty fg=ts are granted ~ereby
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Attachment E: Plugging and Abandonment Plan (continued)

Project Proposal

Enclosed is our proposed commercial submission for Plants and Goodwin intervention. This price provided
represents an estimated amount and is meant to serve as a budgeting tool. Any work determined to be outside the
provided scope may be subject to additonal charges. Time and materia! rates at which work will be completed are
provided.

Plants and Goodwin has a safety policy to which all Plants and Goodwin personnel must adhere, A pre-job safety
meeting will be held with customer representatives and other personnel on location to familiarize everyone with
existing and anticipated hazards and safety procedures, We would appreciate close cooperation between the customer
representative and the Plants and Goodwin representative to ensure a safe operation.

The estimated cost of our services is $5,500. Final costs will be dependent on work performed. Taxes are not
included to the terms and conditions of a Master Service Agreement if one is in effect between Plants and Goodwin and
Client. This quote is valid for a period of thirty (30) days from the date submitted. Work under this proposal shall not
begin until an agreement regarding commercial terms and conditions has been executed. In the event work begins
without a commercial agreement in place, all work done shall be subject to Plants and Goodwin standard commercial
terms which can be provided upon request.

Thank you for considering Plants and Goodwin for your vilfield needs, Please do not hesitate to contact me with any
questions ar concerns,

Luke J. Plants

Chief Cperating Officer
Iplants@plantsgoodwin.com
Office: (814) 697-6330
Cell: (814) 203-3820
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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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SE00TM-0G0004  Rev. 1/2007 e V- DEP USE ONLY
DEPARTMENT OF ENVIRONMENTAL PROTECTION e Rl
OIL AND GAS MANAGEMENT PROGRAM s e
WELL RECORD AND COMPLETION REPORT
Wesl Opevcabor CEP D% Wal APt # (Permit | Rogd ! Project Numbe- | Acres
NORTH COAST ENERGY, INC. 48277 105-21374 { 3300+-
Ao — - Wel am Nome [ wele Sedd ¥
ONE GOJO PLAZA, SUITE 325 CLARA FIELD = 20
ity sm TTpcode |Couny T huricioe
AKRON H | 44311 | POTTER | CLARA
T Fa USGE 7.5 min. quodrangie mop - I
(330) 572 - 8500 (330) 252 - 0199 SHINGLEHOUSE

- oITypo X Gas :V:Aj

ch.mmuapply longlmmnaam IZ 0

D..?".TP".‘?“Q’?.O'.'.%_@_’_‘.__E_.UM"_ B

D%m@ ~

Report Dknwdadwﬁawd DMmdaaConvaUmRspui

| Driling Method | [ Rotary —Air ] Rotary —Mud___[_] Cable Tool e
"Ocks Oribrg Siarked Pota Diilng Completad Srioce Bavaton sl Depih - Deler 1 Foddd Depth - Logper
5/27/2008 5/30/2008 2305 fi. { 2310 fu 2319 ft
2 Cement returned on surface casing? [_] Yes [X] No
Casing and Tubing Cement retumed on coal pratective casing? [ | Yes [] No [ N/A
Hole [ ppe siza| wi. | Tnread] Amountin Malerial Behind Pipe Packer / Hardware / Dale Run
|_Sze e | Weld| _Well{t) | Type and Amount ype _  Size Lepth !
nwl g | @} T | = BREEM e ] TSR
878 1 L0 B 301 110 SX 5050 POZ SHoE | 7 501 | sr82008
P L0, F S O ) yEoPOZ | SHOE 7 |
_____ T B . | cent | 1 |a70375 | sr28r2008
LTRSS ARt 2 ¢ 2 - wige CENT | 7 _ | 282 | 672872008
onel 1 | 238 v | 2ers | T RS TR [ B [
H i
Perforation Record Stimulation Record
interval Perforafed ¢ FAluid Prapping Agent Avercge
O From To Date | IntervalTrected | roe  amount | ype Amounf Injection
' i | | N
SEE ATTACHED |
et (et et [N e """“}ED’
ool o |_STMULATION | B.EG,E 2 <
G S —+ _j..Recoro || g
: | wfer ) - ..__Qm,! L
| i e e
| i s - L e
i | ; - e |
NUM‘MW_W. SHOW GAS_ 25 P ____a::ﬁ:idi_ _ET_ s e OB e DO |
i g0 MR s R 72 towe oo

| W.I SONIOO companlu - vam me nama, addms. and phona rumber of al weld sanvice oompmlcslrwn!md

FLANTS & GOOOWlN INC SUPE!IOR WELL 9ERVICES TITAN WlRELINE
[~ A tresis - T Addess  © T - o EREaera ASMsmes S Seaa]
1034 ROUTE 44 348 HIGH ST ROUTE 219 S
'ém F_._ a Exesataees ol 0’{{ ey Sidio= 1 AL SRR e ST
NGLEHOUSE PA 16748 F D PA 16701 ELDERT N, PA 15736
(8“)697-6330 (814)36&3137 f724}364—2629
1=
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LOG OF FORMATIONS Waell APH: 108-21374
To Bottom Gas at Qil at Water at
i Fonnaliqs Ncmej)r Type 'eeﬁ’ ,, - s Hoa: | Nsirom:n Source of Dala
SURFACE FILL 0 8 ' DRILLER LOG
SHALE 8 . a5 .
SANDSTONE 35 | a5 >
SHALE 85 l 120 »
RED ROCK 120 140 .
SANDSTONE 140 | 180 ’
RED ROCK 180 | 210 .
SHALE 210 | 225! '
RED ROCK 225 320 1 .
SANDSTONE a20 | 360 | W2 F340 |°
RED ROCK 380 | 420 | .
SHALE 420 480 | .
RED ROCK 480 485 | .
SANDSTONE 485 520 | .
SHALE & RED ROCK 520 1170 .
SAND 1170 | 1185 = 1180 .
SHALE 1185 1370 .
SAND 1370 1380 1375 .
SHALE 1380 1440 v
LT BROWN SANDSTONE | 1440 1455 1450 .
8HALE 1455 1540 .
SAND 1540 1560 ) .
SHALE 1560 1625 ; ! .
SAND . 1625 1640 1630" i .
SHALE | 1640 1735 .
BROWN SANDSTONE i 1735 1743 1740' .
SHALE 1743 1790 i .
BROWN SANDSTONE 1790 1830 1800" - '
SHALE 1830 2035 ; '
SAND 2035 2045 ¢ .
SHALE 2045 2060 | i '
SAND 2060 2080 | = r
SHALE 2080 2105 | i ' .
BROWN SANDSTONE 2105 2130 2110' - "
SHALE 2130 2180 : I -
SAND 2180 2180 ' 8
SHALE | 2180 2310 | -
B e ' RECE|VED
: |
| ' .
' OCT * 2008
' : . i AL FY 81
| I RORTWEST RE BiOMAL OFICE
| | | '
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CLARA FIELD 20
105-21374
COMPLETION REPORT
PERFORATION RECORD STIMULATION RECORD ]
PERFORATED INTERVAL] FLUID PROPPING AGENT| AVERAGE
| DATE FROM TO E‘I’E TREATED| TYPE AMOUNT | TYPE AMOUNT | INDECTION
[8/18/2008] 952 952 1 952 | WATER | 3846G | SAND | 50 SX 18
8/18/2008] 1002 | 1002 |8/21/2008] 1002 | WATER | 5554G | SAND | 80SX 19.2
8/18/2008] 1033 | 1033 [8/21/20068] 1033 | WATER | 6060G | SAND | 100 X 18.2
8/16/2008] 1037 | 1037 |B/21/2008] 1037 | WATER | 7722G | SAND | 100 5X 18
[8/18/2008] 1043 | 1043 1043 | WATER | 243G | SAND 1.4
8/18/2008] 1047 | 1047 [8/21/2008] 1047 | WATER | 115G | SAND 4.5
8/18/2008| 1051 | 1051 |B/21/2008] 1051 NOT TREATED
8/18/2008| 1055 1055 |Bf21/2 1055 WATER | 6385G SAND Q0 SX 18.5
(8/18/2008] 1249 | 1249 M’ 1245 | WATER | 6508G | SAND | 80SX 18.7
g1m| 1253 | 1253 2008] 1255 | WATER | 6026G | SAND | 80SX 18.4
8/18/2008] 1447 | 1447 |8/21/2008] 1447 | WATER | 6500G | SAND | 80SX 19.4
[8/18/2008| 1451 | 1451 |[8/21/2008| 1451 | WATER | 6066G | SAND | 80SX 18.7
8/15/2008] 1490 | 1490 |B/21/2008] 1490 | WATER | 6035G | SAND | 80 SX 18.2
W 14_26 1496 |8/ 1496 WATER | 4753 G SAND 80 SX 18.8
8/18/2008] 1599 | 1599 |B8/21/2008] 1599 | WATER | 6025G | SAND | 80 SX 18.3
RECEIVED
oct 7 W0
S
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5600-FM-OCO004 Rev. 172007
com

MONWEALTH OF PCNNSYLVANIA

DEPARTMENT OF ENVIRONMENTAL PROTECTION
OIL AND GAS MANAGEMENT PROGRAM

Stad Aoy Foclly Id

________ B SR
Chereid Subfociny 1o
WELL RECORD AND COMPLETION REPORT "
Vel Cparatcr TTOF R | e aPIE et T RG] Projec] Sber T e
NORTH COAST ENERGY, INC. | 48277 10521358 | 33004-
| TACIEERS 0 Ay e e T = © | wel Farr Nome Daeie +3 Seidd |
ONE GOJO PLAZA, SUITE 325 CLARA FIELD 19
Chy I i—s'a‘;— ‘.Tpfx‘dc --..’.L;';'T_ - f—idl.fl}:vhd?‘,“ = T
AKRON OH | 44314 | POTTER ' CLARA
§ T B TE o arodngs i '/ B
(330) 572 - 8500 I (330) 252-0199 | SHINGLEHOUSE “ ;
Chack all that apply: D4 Original m-l Record [ Original Comaleion Report L] Amended Well Record L] Amended Compielicn Reccrt |
M

'WELL RECORD _ aiso complete Log of Formaticns on back (page 2)
| Well Type L KGas [Joil [JCombination Oil & Gas [ Injection [ Storage  [J Disposal |
Orllling Method | [ Rotary Air  [[] Rotary - Mud D Cahle Toal
Date Dty Sored Cote ibng Comaleed | Sutocetesghon Told Depin- Drier [TotdDepth_ toager
__ B6/9/2008 6/11/2008 2231 2200 # | 2208
] R £ ' Cement returnad on surface casing? [ ] Yes No
’ Casing and T“"'"? Cement returned on coal protective casing? [1Yes []No D Nia
Kcie . PpGSIIG Wi, |Tracd| Amaunt in | Material Behind Pipe Packer | Hardwave [ Cenfrolizers) Dats Run
Sze |__ LI Weld| Welllfr, | Type ond Amount hpe __ Sze _ Deplh
zval sow | 3 | ¥ | 2 T T R R N
33:"‘._1 A el W T ) S T BRSOBD POZ 2] N O (S % 4‘ Gavanoe |
oncuiel g il | i igssiie s csyi'[__‘l 1| 410376 | 62008
| S S O I - T
| swa | 32 | o T“ T | 90 | ON PACKER PACKER | 312 | 900 | Br23:2008
- i - 1 R |
| COMPLETION REPORT B
Perforation Record Stimulation Record e
interval Perforated | ' ' Fuid Propping Agenf kvsrage
Date | From To Daie i Intervel Tracted | Type  Amount | Typa  Armount Injaction
| ! N T R | T
e L seemmaomeD |y
R S— | _STIMULATION d !m;cgprg‘) :,_‘___,___
NI SOV SR Speesen 0 -, NS MUSSIU. SN JUSUS. I .
S NI AR, e A e "'[’!L
i i
...__-._l_.._‘_.,_._._.._._ AR T R L 'T".’I‘"".T by ."—"i{_’( &
[ g 3 ! i SRR HERAL DEF fr
T siowaAs T e wr
Spn e 1100 MAF | Fockrraca 485  2anws  Dap
| Well Service Companies —Pravldeumm addtﬂs and phera rumber of all wet sandcs c:ompanlee Irvolved.
TRome R i
|  PLANTS & GOODWIN INC su=ER|0R WELL SERVICES “TITAN WIRELINE '
FedeE R e
1034 ROUTE 44 345 HIGH ST ROUTE 218§ |
(= T PR ] [ - T - P R R B> L e T
SHJNGL':HQUSF PA _1B74R ERADFORD PA_ 18701 t'sl.DERTON PA 15736
ThEae el
_@14)69:-6330 (814)388-313? i (724)35&-2629
R
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<

BEOOSN OGO004 Ry, 172007

LOG OF FORMATIONS Well APIZ: 105-21359
; i T6 Bottam Gas at il ot waoter al n
Iemration Name o Iyoe "fej‘l I “heet | testt | _ftoe) |ivethsiaimerny|  SCurce of Data i
SURFACE FILL i 0! B , | DRILLER LOG
SANDSTONE 8 55 | | |-
RED ROCK 55 | 85 \ ! e
SHALE 85 | 410 : ! i P
SANDSTONE 110 | 125 ' 3»
RED ROCK 126 | “80 | ! f
SANDSTONE i 160 | 185 , ' DAMP 17§ |
SHALE | 185 220 { ! K
RED ROCK j 220 260 ! ! I
SANDSTONE ' 260 285 : bt Fars
RED ROCK 285 | 320 | I | "
SHALE | =20 280 ;_ ! L
SANDSTONE | om0, ass | * |
RED ROCK I 385 | 450 | | "
SHALE | 460 530 | | s
RED ROCK | s 540 | f &
SHALE & SANDSTONE . 560 1295 ! ! , "
SAND ' 1295 1200 | 1295 i 2 i
SHALE [ 1300 1420 | ‘ X :
BROWN SANDSTONE . 1420 1440 ' 1430 i [
SHALE . 1440 1535 | ; [ |
BROWN SANDSTONE | 1535 1595 | . !
SHALE | 1595 1645 | _ - '
SAND 1645 1860 | | A
SHALE I 1860 1745 | | s
SAND | 1745 1760 | s i
SHALE ' 170 1810 | | ; | v
SAND 1@ | @25 | | =
SHALE L1825 | qB8D i ; P
SAND [ 1280 | 1810 1900 | i I®
SHALE ' 1e1w | 1850 i i [*
SAND | 1950 | 1985 T '
SHALE { 1965 | 2095 ' | |
SAND 2005 | 2110 | i '
SHALE 2170 | 2200 ; : :
DTD ' | 20 | ! K
i | ‘ |
, .
| | | | !
! i | | L L
| ~ ' l i
- i
l i ! !
| |
| , |
| | |
i  Piease delets mptymwsifnéoé‘s‘sg
Weil Operator’s Signature:
/%k/
T": Sy B S AAT S SO AR T Dele: v g Sroveva g
Sr. Geologist 10/13/2008
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CLARA FIELD 19
105-21359
. COMPLETION REPORT
PERFORATION RECORD STIMULATION RECORD
PERFORATED INTERVAL FLUID PROPPING AGENT| AVERAGE

DATE FROM TO DATE |TREATED| TYPE AMOUNT| TYPE AMOUNT | INJECTION

8/25/2008| 525 925 |8/28/2008| 925 WATER | 4557G | SAND 50 SX 19.1

B/25/2008] 930.5 | 6305 |8/28/2008] 6305 | WATER | 4057 G | SAND | 605X 20.1

B/25/2008] 9345 | 934.5 |6/28/2008] 934.5 | WATER | 5060G | SAND | 6CSX 15.0

8/25/2008| 957 957 | 8/28/2008; 957 WATER | 5223G | SAND 60 SX 20.3

B/25/2008] 961 961 |8/28/2008] 961 WATER | 4573G | SAND | 60SX 19.3

B8/25/2008] 965 965 |8/28/2008] 965 WATER | 4289G | SAND | 508X 20.3

8/25/2008] 963 969 |8/28/2008| 969 WATER | 4558 G | SAND 50 SX 18.8

?5/2008‘ 973 S73  |8/28/2008f 973 WATER | 507/8G | SAND 50 SX 15.5

8/25/2008] 977 977 [g§/28/2008] 977 WATER | 488G | SAND 70 SX 20.3

8/25/2008] 1174 1174 |8/28/2008] 11749 | WATER | 5026 G [ SAND 70 SX 20,2

8/25/2008f 1178 1178 [8/28/2008] 1178 WATER | 5010G | SAND 70 SX 20.1

8/25/2008] 1301 | 1301 |8/28/2008] 1301 | WATER | 5369 G | SAND | 70 SX 262

8/25/2008] 1322 1322 [8/28/2008] 1322 | WATFR [ 8497 G | SAND 80 SX 15.2

8/25/2008{ 1326 1326 18/28/2008] 1326 | WATER | 7455G | SAND 91 SX 1.6

8/25/2008] 1330.5 | 1330.5 |8/28/2008] 1330.5 ) NOT TREATED

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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R T Superior Well Services
R 350 High St.

'SUPERIOR’ Bradford,Pa. 16701
| WELL SERVICES Telephone 814-368-8228
S \"i\({/ ' Fax 814-368-6231
e Website: www.superiorwells.com
CUSTOMER & WELL INFORMATION
[Date: 8/28/2008) [invoice # 21-00 9266 |

[Customer: NORTH COAST ENERGY __ |Lease & Well Name: CLARA FIELD #19 |

|County: POTTER [State: PA |
[size & Weight-Pipe 35 | [Frac Supervisor: MARK WRIGHT/DAN HEMPHILL
Frac Treatment Summary
Stage # Formation Notch | Sand | Treatment] Flush | Gw-ok | 1 3] Time

1 | 925 ' | 60 4700 1000| 14.0 0 0.0 | 505 AM

930.5 4700 1000 14.0 ] 0.0 | 5:23 M
3 934 5 80 4700 850| 14.0 0 0.0 | 5:52 AM
4 957 - 60 4700 | 850[ 140 0 0.0 | 716 AW
5 961, q700 850| 14.0 1] 0.0 | 737 AM
3 965 4050 850 12.0 0 0.0 | 7:55AM
7 969 . 50 4050 850 12.0 0 0.0 | B:20 AM
[} 973 . 50 4050 850 120 1] 0.0 | 540 AM
9 |77 . 5400 850 15.0 0 0.0 [10:38 AM
10 1174 - 5400 850| 150 0.0 [11:15 2Am
1 1178 70 5400 | &so| 150 11,38 AN
12 1301 5400 850 15.0 12.10 PM
13 1322 80 8050 850 18.0 12:37 PM
14 1326 B2 4700 850 140 127 PM
15 13305 0 . 0 of 0.0 1.34 PM
16 1374 . 81 6100 850 18 Z:01 PN
17 1377 50 4050 8so[ 12 237 '
18 1416] 50 4050 850 12 3.08 PM
19 1422| 50 4050 gso| 12 3:38 PM
20 1523 | 70 5400 1300 15 4:15 PM
21 1527 80 4700 1300] 14 4:45 PM
22 1531 70 5400 1300 15 517 PM
23 1535 60 4700 1300{ 14 543 M
24 1538 0.0 0 of § £31 PM
25 1659.5 0 0 0
26 1751 0 0 0
27 1909 [i] 0 0
25
20
30
31
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£800-FM-0GO004 Rerv. 2/2001

WELL RECORD AND COMPLETION REPORT i

COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL PROTECTION

OlL AND GAS MANAGEMENT PROGRAM

\y
A

wall Operulor

DEP ID¥

e A —— e

Piojac] Number

Vel AF1 * [Prernit / Rag) Acies

EQG Resmm,m 149263 37-105-21136 nfa __i 1410+lease
e Wel Farm Name TWale Y

400 Southpoints Bivd., Suite 300 Clara Field N [- ria
ey T [Slale | 2pCode | County L ARmEclly 7

Canonsburg PA | 15317 Potter J Pleasgant Valley

Fom JIGS 7.5 nw. quodianga map
(724) 7451102 (724)743-2780 Shinglehouse

Well Type

IGas

] ou

D Combmallm 0l| & Gas [ lmecuon
Drilling Method | B Rotary—Air [ ] Rotary~Mud  [] Cable Tool
Cale Critng Shaled Dt Uiling Comaledad Surdoce Evolion Tatal Gapih - Gy T 7oicl Dapth- Loggar |
08/02/2006 08/08/2005 2010 A 2000 ft. 2000 ft
' Comenl returned on surface casing? [ Yes No .
Casing and Tubing . Cement relumed on coal protoctive casi Yes No XINA
Hole Pipe | wr. Thread /| Amount In Matenial Behind Pipe Packer / Hardware / Cenirallzers Dale Run
| 2t | om veld | wed(f) |  TypecndAmount | Type  sie  Depth
124" | 958" | 26# | Thraad 31 Sanded in R 08/0=/2005
8w | T 19# | Thraad 500° | _B5sks, Class A 3%, Y# Cantralizers 7 252, 378", 469’ | 0B/IS/2005
Thread Hung In. no cement ' 11/01/2005
Porforatnon Racord Stlmulatlon Record
inferval Perforated : 2 ! Fluid Propping Agent | Average
Date ) From To Dote Intervol Treated Type  Amount | Type Amcuni Irjaction
M_m__‘r_m__ﬂmm_uwmm /Gelwater] 168bol | 20740 | _165BPM__ |
| 10/26/2005 | 833.6' 94 110172006 | 1" Bradford_ .@MM_M_JM“._HB&_
2612005 | _ 10938 | 10075 (110002008 | Kix ____.gn_wg_mm., 20040 | 100 sks 18BPM
102802005 | 1142.5' 1180’ 11012006 | Deydrop .Gelwawrzm_l& 20040 | 120 sks | 183BPM |
| 1002622008 | _ 1236' | 12685 | 11012005| 2" Bradford  Gelwaterl §09bbl_| 20140 | 260eke| 170PM
10/28/2005 | 13025 1335 5" HamisburghRun | NO TREATMENT
100282005 | 1407.5° Richburg 8D ! NO TREATMENT
| 102812005 | 517.6" 1641" : 3" Bradiord NOTREATMENT = .
| 10268/2006 | 16245 1607 Lewlg Run AT NQTE w Pt
Nahial Gpsn Fow e lﬁ(m 3 b NI = e T
0l Cpan No Koc!
37 mefpd P@,::.:E.r__ 360 pslg rrn. 4 nHows, 11 Deys
Opentiow 360 mefpd e ek 500 palg YRR ours” 84 Doy
Well SewloeConwnles == Provide honemo.unma. and phane number of all Hlmmmpmw LR
B Fleks Specialists, is N i
as alists, k. & !!"E Appalachian Well Service
T _°.31-T m T e 133:@9' . 088 - ]
RR #1 Box 1228 Y23 @ 3.9 £ PD. 836 : "'1.’:
Chy-sigle - TR o ‘:&ch o v - o e e —
inglehouse, PA 16748 idertan, PA 15736 %dane Pa 15701
Phang — = ?Wc —(-_T_A SN—
(814} 688-2122 "i34) asa-3000 (724-354-4400 -2 & 7 iy

T
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R TRt & |
KE00-FM-0G0004 Rav. 22001

LOG OF FORMATIONS Well API#: 37-105-21136
Formorllg;&me or l::gl B?gg'm C;gi‘?' » 32:: : Sl ny | Sovurce of Dala
ROCKS & DIRT 0 3 NONE DRILLER'S LOG
RED ROCK 3 18
| GRAVEL 18 22
SHALE ) 8 !
RED ROCK 33 148 |
SANDSTONE 148 | M| O aTen | DRLLERSLOG
SHALE 171 | 248
SANDSTONE 248 21 - DRLLER'S LOG
RED ROCK 271 314 a7
SHALE 314 856
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Clara Field Water Analysis
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s e ‘ BENCHMARK
ANALYTICS
A MICEORBAC ARBRORATORY

2066 Peansylvenia Ave. « Sayro, PA 18840
(670) G86-D164 « Fax (570) 838-0717

SEND DATATO:

NAME: Jim Reynolds WO 14022427

COMPANY: Roulette Qil & Gas :

ADDRESS: 1140 Rte 44 South’ PAGE: tof2
Shinglehouse, PA 16748 PO#:

PHONE: TEST REPORT PWS ID#

FAX:

Brine Water
RECEIVED FOR LAB BY: ASV

DATE: 02/19/2014 17:00

Page | of 2

SAMPLE: Brine Lab I0: 14022427-001A  Compostts

SAMPLED BY: J8 Sampie Time. 0218/2014 11:00
Reg
O & Geease <5 mglL EPA 13644, 022514 10:00 02126144 NSF-SA
SAMPLE, Brine Lab ID: 140224270018 Greb
SAMPLED BY: JB Sample Teme: 02118/2014 11:00
Bea
Tey RBesult Methed Lmlt  Anseysis Stan  Anglyals €nd  Ansivet ”
—.. Ghledde 92100 g EPA 300.0 02514 2:05 022514 NSF-SA
. Sulfate 827 mgiL EPA 300.0 0225014 233 0202614  NSF-S5A
ph ; 551020.6'C K SMEEOOH+B 022014 15:42 (220014 NSF-SA
Totad Dissolvas Solics 172000 mg/L SM2540C 0221114 1745 022414 KED-SA
Sampie Note: >200mg dried mesidue wes praducad n 10S analyss.
SAMPLE: Brine T 7 LabID: 14022427-001C  Grab
SAMPLED BY: JB Ssmple Time: 02182014 1100
ReQ
Test Ragutt . Metaed Limff  Analygia Star  Analysis End Analyst *
Barium 0636 mg/l. EPA 200.7 02/2514 9:10 02126114 SPC-CV
Caleium 18400 mgit. EPA 200.7 022514 9:10 027814 SPC.CV
Lroes 30.7 mgil EPA 200,7 022514 9:10 (22814 SPC.CV
Lead <1.70 mglL EPA 200.7 0212514 €10 0272614  SPC-CV
Magnesium 2610 Mg EPA 2007 02i25/14 ¥10 022814 SPC.CV
Sodum 42700 mgiL L EPA 200.7 022514 §10 22814 SPC-CV

REMARKS:
Where the ansiytical method has been perfurmed under NELAP certification, the analysis has met all of the reguirements of
NELAP unless otherwise noted on the Analytical Report.

* CV = Benchmark Analytics, Inc. Cenfer Valley. PA; SA = Benchmark Analytics, Inc. Sayre, PA
K Sample was receved past hoiding tms.

< Valus sbowe caibeation range bul within annually veciied linear rangs
- "%, L8 % racovery above acosptancs limks. The result may be biased high

“
MANAGER - (‘uw’_ m. b@vﬁv}-‘ o BRlagbe. DATE: 2/27:2014
L‘J‘lkmi'ﬂ.ouﬂit,'A;mo’nm — v oo s
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RS e (‘ BENCHMARK
ANALYTICS

A WICRUBAC LABORATORY
2586 Pannsyivania Avo. « Sayre, PA 18840
{570) 885-0163 + Fax: (370) 886-07:7

SEND DATA TO:
NAME: Jim Reynoids WO#: 14022427
COMPANY: Roulettc Oit & Gas :
ADDRESS: 1140 Rte 44 South PAGE:  20t2
Shinglehouse, PA 16748 PO#:
s TEST REPORT PG
FAX:
Brine Watar
RECEIVED FOR LAB BY: ASV DATE: 02/19/2014 17.00 Page 2 of 2
e e—————
SAMPLE: Brine Lab ID. 14022427-0010  Grab
SAMPLED BY: JB Samgle Time: 021182014 1:00
Beg
STt v Rasut Nethod Limd  Analvsis Start  Analveie End Anaivst©
Banzene 0.537 mgiL EPA 624 (22514 B:36 0225114  PMD-SA
Tolugne 0.747 mg'L QF EPA 624 Q2/25/14 .36 022514 PMD-SA
Ethyltenzens 00236 mg'l. EPA 624 0272114 10:34 02/12°14  PMD-SA
Xylenes. Total 0781 mg'L EPA 624 021256/14 B:36 022814 PMD-SA
REMARKS:

Where the analyfical method has been parformed under NELAP certification, the analysis has met all of the requiraments of
NELAP uniess otherwise noted on the Analytical Repont,

* CV = Benchmask Analytics, Inc. Center Valley, PA; SA = Banchmark Analytics, Inc. Sayre, PA

K Sample was recelved past hokling time

2.3 Ve above calibration range bul within annuslty venfied inear range
LFB % recovery above acceptance imile. The resull may be diasad high.

/l
MANAGER (ang m. (owna  DATE

Carrie Davis, Quality Assarnce Officer
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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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	Project Description 
	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 Protection (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, She
	-
	-

	Additionally, two wells within the Area of Review will be designated as monitor wells. These wells are: 
	Clara Field #11 (API No. 37-105-21136-00-00), Clara Field #19 (API No. 31-105-21359-00-00). 
	Lease Description 
	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 leasehold 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, Pennsylvan
	-

	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. 
	Attachment A: Maps & Area of Review 
	Attachment A: Maps & Area of Review 

	Part I. Well Location 
	The Clara Field #20 well (API 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 northeast
	-

	Part II. 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 II-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 
	-
	Appendix A
	-

	Figure
	Map Legend 
	Part III. Maps: 

	(W) or Spring (S) Abandoned well drilled w/o comp. rprt Abandoned gas or gas storage well Abandoned water injection well Abandoned oil & gas well Abandoned oil well Abandoned observation well Abandoned oil well w/ gas show Abandoned well of unknown status or dry Dry & abandoned well w/ gas show Well spud with unknown status Gas or gas storage well Well completed with unknown status Injection well Junked & abandoned well Proposed & permitted well location Oil & gas well Observation well Oil well Oil well w/ 
	Attachment A: Maps & Area of Review 
	Attachment A: Maps & Area of Review 
	Attachment A: Maps & Area of Review 



	Part III. Maps (Continued) 
	Part III. Maps (Continued) 

	AOR of quarter-mile radius. No water wells, springs, or hazardous waste facilities within the AOR. 
	Area of Review: 1320’ Radius 
	Attachment A: Maps & Area of Review 
	Attachment A: Maps & Area of Review 
	Attachment A: Maps & Area of Review 



	Attachment A: Maps & Area of Review Part III. Maps (Continued) 
	Attachment A: Maps & Area of Review Part III. 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 facilities 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 of Review: 1,320’ Radius Area 1/4 mile beyond radius of AOR 
	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 radius 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 1/4 Mile Beyond Radius of AOR AOR Area 1.0 Mile Beyond Radius of AOR 
	Attachment A: Maps & Area of Review Part III. Maps (Continued) 
	Attachment A: Maps & Area of Review Part III. Maps (Continued) 
	Attachment A: Maps & Area of Review Part III. Maps (Continued) 



	Attachment A: Maps & Area of Review Part IV. Area of Review (AOR) Wells and Corrective Action Plan 
	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 
	Well Name 
	Well Name 
	Proposed Well Type 
	Depth (ft) 
	API Number 
	Latitude 
	Longitude 

	Clara Field #11 
	Clara Field #11 
	Monitor 
	2,000 
	37-105-21136 
	41.894891 
	-78.151893 

	Clara Field #19 
	Clara Field #19 
	Monitor 
	2,300 
	37-105-21359 
	41.892030 
	-78.148837 

	Clara Field #20 
	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 monitor wells for the Clara Field #20 Class !!-D well. 
	-

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

	Attachment A: Maps & Area of Review 
	Attachment A: Maps & Area of Review 

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

	Original Operator: EOG Resources, Inc Current Operator: Roulette Oil & Gas Co, LLC Ground Level: 2,010’ Spud Date: 8/2/2005 Deepest FW: 271’ Shallowest FW: 148’ Total Depth: 2,000’ (Driller TD) Completion Date: 11/1/2005 (date of stimulation) Completion Method: Hydraulic Fracture (15 stages) Well Status: Gas Casing /Depth: 9 5/8” at 31’ (Sanded in) 
	Clara Field #11 37-105-21136 (Proposed Monitor Well) 

	7” (19#) at 500’ (Cemented in with 85 SX Class A, 3%,1/4#) 4 1/2” at 1,160’ 
	Top of Cement: 32.2 bbls pumped including 35% excess (TOC) (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. 
	Log Curves: Gamma Ray, Caliper, Temperature, Medium & Deep Induction, Neutron Porosity, Bulk Density, Density Porosity, Density Correction 
	Log Depth Range: 412’-2,000’ (Logger TD) 
	Attachment A: Maps & Area of Review 
	Attachment A: Maps & Area of Review 

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

	Original Operator: North Coast Energy, Inc Current Operator: Roulette Oil & Gas Co, LLC Ground Level: 2,231’ Spud Date: 6/9/2008 Deepest FW: 275’ Shallowest FW: 175’ Total Depth: 2,200’ (Driller TD) Completion Date: 8/25/2008 (date of stimulation) Completion Method: Hydraulic Fracture (27 stages; 5 stages not treated) Well Status: Gas Casing /Depth: 9 5/8” at 23’ (Sanded in) 
	Clara Field #19 37-105-21359 (Proposed Monitor Well) 

	7” (17#) at 501’ (Cemented in with 110 SX 50/50 POZ) 3 1/2” at 900’ 
	Top of Cement: 32.7 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 = 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’ 
	Logs Curves: Gamma Ray, Caliper, Temperature, Medium & Deep Induction, Neutron Porosity, Bulk Density, Density Porosity, Density Correction 
	Log Depth Range: 24’-2,208’ (Logger TD) 
	Attachment A: Maps & Area of Review 
	Attachment A: Maps & Area of Review 

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

	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: 9 5/8” at 23’ (Sanded in) 
	Clara Field #20 37-105-21374 (Proposed UIC Class II-D Well) 

	7” (17#) at 501’ (Cemented in with 110 SX 50/50 POZ) 1 1/2” 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) 
	Part V: Landowner Information 
	Attachment A: Maps & Area of Review 

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

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

	Hanover, NH 03755 
	Attachment B: Geological and Geophysical Information 
	Attachment B: Geological and Geophysical Information 

	Part I: Geological Data: Formation Data 
	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 
	Figure
	Upper Devonian formation names are informal in Pennsylvania and nomenclature for the same reservoirs 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 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. 
	Attachment B: Geological and Geophysical Information Part I: Geological Data: Formation Data (continued) 
	Attachment B: Geological and Geophysical Information Part I: Geological Data: Formation Data (continued) 

	Denotes Proposed Injection Zones 
	Figure

	West 
	West 
	West 
	Bradford Group NY &PA Oil Region Names 
	East 

	Approximate Industry Terms 
	Approximate Industry Terms 
	SRGC Sequence (Where Present) 
	SRGC Sequence Set 
	Approximate Industry Terms 

	Base of Pink Rock, Warren 1st 
	Base of Pink Rock, Warren 1st 
	Terms WRRN1-0 
	Warren 
	Base of Pink Rock Warren 1st 

	Warren 2nd 
	Warren 2nd 
	WRRN2-0 
	Warren 2nd 

	WRRN3-0 
	WRRN3-0 

	WRRN4-0 
	WRRN4-0 

	TR
	WRRN5-0 

	TR
	WRRN6-0 

	TR
	WRRN6-1 

	TR
	WRRN6-2 

	TR
	WRRN6-3 

	Queen, Glade 
	Queen, Glade 
	WRRN7-0 
	Speechley Stray, Bradford 1st 

	SPCH1-0 
	SPCH1-0 
	Speechley 

	SPCH2-0 
	SPCH2-0 
	Bradford 1st, Glade 

	Clarendon, Balltown 
	Clarendon, Balltown 
	SPCH3-0 
	Bradford 1st 

	SPCH4-0 
	SPCH4-0 
	Watsonville 

	SPCH5-0 
	SPCH5-0 
	Watsonville, Kinzua 

	SPCH6-0 
	SPCH6-0 
	Clarendon 

	SPCH7-0 
	SPCH7-0 
	Dewdrop 

	Cherry Grove, Tiona 
	Cherry Grove, Tiona 
	TION1-0 
	Tiona 
	Chipmunk, Clarendon 

	TION2-0 
	TION2-0 
	Chipmunk 

	TION3-0 
	TION3-0 

	TION4-0 
	TION4-0 

	TION5-0 
	TION5-0 

	Cooper 
	Cooper 
	CPR1-0 
	Cooper 
	Bradford 2nd, Cooper, Penny 

	CPR2-0 
	CPR2-0 

	CPR3-0 
	CPR3-0 

	CPR4-0 
	CPR4-0 

	CPR5-0 
	CPR5-0 

	Klondike 
	Klondike 
	SHF1-0 
	Sheffield 
	Harrisburg Run, Deerlick, Richburg 

	SHF2-0 
	SHF2-0 

	SHF3-0 
	SHF3-0 

	SHF3-1 
	SHF3-1 

	SHF4-0 
	SHF4-0 

	Not usually present or penetrated 
	Not usually present or penetrated 
	BDFD1-0 
	Bradford 

	BDFD2-0 
	BDFD2-0 

	BDFD3-0 
	BDFD3-0 
	Bradford 3rd Richburg 

	KANE1-0 
	KANE1-0 
	Kane 

	KANE2-0 
	KANE2-0 

	KANE2-1 
	KANE2-1 

	KANE3-0 
	KANE3-0 

	KANE4-0 
	KANE4-0 

	KANE5-0 
	KANE5-0 
	Lewis Run, W&P 

	ELK1-0 
	ELK1-0 
	Elk 
	Waugh & Porter, Kane, Haskill 

	ELK2-0 
	ELK2-0 

	ELK3-0 
	ELK3-0 

	ELK3-1 
	ELK3-1 

	ELK4-0 
	ELK4-0 

	ELK5-0 
	ELK5-0 

	ESTR1 
	ESTR1 
	Elk Stray 
	Sartwell 

	ESTR2 
	ESTR2 

	ESTR3 
	ESTR3 
	Haskill 

	HSKL1 
	HSKL1 
	Haskill (Elk Group) 


	Part I: Geological Data: Formation Data (continued) “Perf” depths refer to log depths that were notched and fractured in the open hole. 
	Attachment B: Geological and Geophysical Information Part I: Geological Data: Formation Data (continued) 
	Attachment B: Geological and Geophysical Information Part I: Geological Data: Formation Data (continued) 

	This well is located within the Potato-Oswago Creeks watershed.  The nearest municipality is  Millport, located 
	-

	2.5 miles  northeast. 
	2.5 miles  northeast. 
	Attachment B: Geological and Geophysical Information Part I: Geological Data: Formation Data (continued) 
	Attachment B: Geological and Geophysical Information Part I: Geological Data: Formation Data (continued) 

	Middle Stages Did Not Break 
	Proposed Injection Zone Current Packer Depth of 1460’ Lowest Notch Did Not Break Proposed Injection Zone 
	Attachment B: Geological and Geophysical Information Part I: Geological Data: Formation Data (continued) 
	Attachment B: Geological and Geophysical Information Part I: Geological Data: Formation Data (continued) 
	Attachment B: Geological and Geophysical Information Part I: Geological Data: Formation Data (continued) 



	Proposed Injection Zone 
	Attachment B: Geological and Geophysical Information Part I: Geological Data: Formation Data (continued) 
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	Attachment B: Geological and Geophysical Information Part I: Geological Data: Formation Data (continued) 
	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 water 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’ 150
	-
	-

	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) concentration of 173,000 mg/L. 
	-
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	Part I: Geological Data: Formation Data (continued) 
	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. 
	Figure
	Zone 
	Zone 
	Zone 
	Purpose 
	Top (MD) 
	Base (MD) 
	Frac’d 

	Numerous Shales (461’ total thickness) 
	Numerous Shales (461’ total thickness) 
	Confining 
	501’ 
	1445’ 
	No 

	CPR5-0 Sandstone 
	CPR5-0 Sandstone 
	Injection 
	1486’ 
	1502’ 
	Yes 

	SHF3-1 Sandstone 
	SHF3-1 Sandstone 
	Injection 
	1594’ 
	1617’ 
	Yes 

	KANE3-0 Sandstone 
	KANE3-0 Sandstone 
	Injection 
	1823’ 
	1833’ 
	Yes 
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	Part I: Geological Data: Source of Data 
	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 
	Part I: Geological Data: Porosity & Permeability 

	Quantitative log analysis of the digitized well log curves uses various, reasonable and accepted assumptions 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 other words an “empty hole:” 
	-
	-

	Total Porosity (PHID) 
	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) 
	PHID = (RhoM-RhoB)/(RhoM-RhoF) 
	Average Porosity (PHIA) for empty holes, using the density & neutron logs 
	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) 
	Effective Porosity (PHIE) 

	Where, Vshl = volume of clay or shale within the reservoir determined from the Gamma Ray 

	PHIE = (PHIA x (1-Vshl)) 
	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 
	Injection Zone 
	Injection Zone 
	Thickness (ft) w/PHI ≥ 6% 
	PHID (%) 
	PHIA (%) 
	PHIE (%) 

	Cooper 5-0 
	Cooper 5-0 
	2.5 
	9.3 
	10.0 
	6.4 

	Sheffield 3-1 
	Sheffield 3-1 
	15.0 
	16.3 
	11.6 
	7.1 

	Kane 3-0 
	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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	Figure
	Part I: Geological Data: Geologic Cross-Section (line of cross-section) 
	Part I: Geological Data: Geologic Cross-Section (line of cross-section) 
	Part I: Geological Data: Geologic Cross-Section (line of cross-section) 



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

	Note: the deepest reported FW approxi-mately follows the surface elevations 
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	Attachment B: Geological and Geophysical Information 



	Deepest Reported FW 
	T-12 
	Figure
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	Attachment B: Geological and Geophysical Information 



	T-12 Marker 
	Packer Set @ 1460’ 
	CPR5-0 
	SHF3-1 
	KANE3-0 
	Figure
	Injection Zones 
	Primary Confining Zone 
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	Part I: Geological Data: Suspected Faults, Seismic Activity, and Depth to Basement 
	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 syncline 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 Pennsylvania 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. 
	ERRATUM by Author (June 8, 2021) The depth to the crystalline basement taken from the PA Geological Survey, 4th sur., Open File Report, OFGG 05.01.0 (see above) was incorrectly interpreted by the author to be in feet rather than in meters, which the basement contour map in that source used as its unit of measurement. Therefore, the esti-mated depth to crystalline basement, based on the cited source, is subsea 3,600 meters or 11,811 feet below sealevel, which is 14,116 feet below the ground level elevation o
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	Part II: Formation Testing 
	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 # 
	Stage # 
	Stage # 
	Formation 
	Notch Depth (ft) 
	ISIP (psi) 

	1 
	1 
	WRRN1-0 
	952 
	779 

	2 
	2 
	WRRN4-0 
	1002 
	654 

	3 
	3 
	WRRN6-0 
	1033 
	688 

	4 
	4 
	WRRN6-0 
	1037 
	791 

	5 
	5 
	WRRN6-0 
	1043 
	Did Not Break 

	6 
	6 
	WRRN6-0 
	1047 
	Did Not Break 

	7 
	7 
	WRRN6-0 
	1051 
	Did Not Treat 

	8 
	8 
	WRRN6-0 
	1055 
	801 

	9 
	9 
	SPCH5-0 
	1249 
	879 

	10 
	10 
	SPCH5-0 
	1253 
	942 

	11 
	11 
	CPR2-0 
	1447 
	923 

	12 
	12 
	CPR2-0 
	1451 
	942 

	13 
	13 
	CPR5-0 
	1490 
	1045 

	14 
	14 
	CPR5-0 
	1496 
	1069 

	15 
	15 
	SHF3-1 
	1599 
	1089 

	16 
	16 
	SHF3-1 
	1603 
	1167 

	17 
	17 
	SHF3-1 
	1607 
	1080 

	18 
	18 
	SHF3-1 
	1611 
	1187 

	19 
	19 
	SHF3-1 
	1615 
	Did Not Break 

	20 
	20 
	KANE3-0 
	1827 
	1221 

	21 
	21 
	ESTR2-0 
	2107 
	Did Not Treat 
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	Attachment B: Geological and Geophysical Information Part II: 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. 
	Attachment B: Geological and Geophysical Information Part II: Formation Testing Plan (continued) 
	Attachment B: Geological and Geophysical Information Part II: Formation Testing Plan (continued) 

	*ISIP 
	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 Treatment Summary 
	-
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	Part II: Formation Testing (continued) 
	Part II: 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 maximum 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. 
	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 z
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	Attachment B: Geological and Geophysical Information Part II: Formation Testing (continued): Injection Test Results for Clara Field #20 Well 
	Attachment B: Geological and Geophysical Information Part II: Formation Testing (continued): Injection Test Results for Clara Field #20 Well 
	Attachment B: Geological and Geophysical Information Part II: Formation Testing (continued): Injection Test Results for Clara Field #20 Well 
	Attachment B: Geological and Geophysical Information Part II: Formation Testing (continued): Injection Test Results for Clara Field #20 Well 


	Date 
	Date 
	Meter Reading 
	Gallons per day 
	BBLS 

	8/3/2015 
	8/3/2015 
	0 
	2115 
	50 

	8/4/2015 
	8/4/2015 
	0 
	2115 
	50 

	8/5/2015 
	8/5/2015 
	6,346 
	2115 
	51 

	8/6/2015 
	8/6/2015 
	10,700 
	4354 
	105 

	8/7/2015 
	8/7/2015 
	15,045 
	4345 
	103 

	8/8/2015 
	8/8/2015 
	17,060 
	2015 
	45 

	8/9/2015 
	8/9/2015 
	19,310 
	2250 
	54 

	8/10/2015 
	8/10/2015 
	24,250 
	4940 
	118 

	8/11/2015 
	8/11/2015 
	29,780 
	5530 
	132 

	8/12/2015 
	8/12/2015 
	33,700 
	3920 
	93 

	8/13/2015 
	8/13/2015 
	36,610 
	2910 
	69 

	8/14/2015 
	8/14/2015 
	40,525 
	3915 
	93 

	8/15/2015 
	8/15/2015 
	43,400 
	2875 
	68 

	8/16/2015 
	8/16/2015 
	45,900 
	2500 
	60 

	8/17/2015 
	8/17/2015 
	47,610 
	1710 
	41 

	8/18/2015 
	8/18/2015 
	52,475 
	4865 
	116 

	8/19/2015 
	8/19/2015 
	56,100 
	3625 
	86 

	8/20/2015 
	8/20/2015 
	60,210 
	4110 
	98 

	8/21/2015 
	8/21/2015 
	63,604 
	3394 
	81 

	8/22/2015 
	8/22/2015 
	0 
	0 
	0 

	8/23/2015 
	8/23/2015 
	69,577 
	5973 
	142 

	8/24/2019 
	8/24/2019 
	72,478 
	2901 
	69 

	8/25/2015 
	8/25/2015 
	76,450 
	3972 
	95 
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	Attachment B: Geological and Geophysical Information Part II: Formation Testing (continued) 


	Date 
	Date 
	Meter Reading 
	Gallons per day 
	BBLS 

	8/26/2015 
	8/26/2015 
	77,960 
	1510 
	36 

	8/27/2015 
	8/27/2015 
	78,897 
	937 
	22 

	8/28/2015 
	8/28/2015 
	80,312 
	1415 
	35 

	8/29/2015 
	8/29/2015 
	81,300 
	988 
	24 

	8/30/2015 
	8/30/2015 
	85,090 
	3790 
	90 

	8/31/2015 
	8/31/2015 
	88,310 
	3220 
	77 

	9/1/2015 
	9/1/2015 
	90,932 
	2622 
	62 

	9/2/2015 
	9/2/2015 
	93,125 
	2193 
	52 

	9/3/2015 
	9/3/2015 
	95,000 
	1875 
	45 

	9/4/2015 
	9/4/2015 
	95,849 
	849 
	20 

	SHUT DOWN 
	SHUT DOWN 

	9/8/2015 
	9/8/2015 
	96,967 
	1118 
	27 

	9/9/2015 
	9/9/2015 
	100,046 
	3079 
	73 

	9/10/2015 
	9/10/2015 
	103,983 
	3937 
	94 

	9/11/2015 
	9/11/2015 
	106,434 
	2451 
	58 

	9/15/2015 
	9/15/2015 
	115,450 
	9016 
	215 

	9/16/2015 
	9/16/2015 
	117,272 
	1822 
	43 

	9/17/2015 
	9/17/2015 
	118,946 
	1674 
	40 

	9/18/2015 
	9/18/2015 
	120,173 
	1227 
	29 

	9/21/2015 
	9/21/2015 
	124,698 
	4525 
	108 

	9/22/2015 
	9/22/2015 
	126,395 
	1697 
	40 

	9/23/2015 
	9/23/2015 
	128,007 
	1612 
	38 

	9/24/2015 
	9/24/2015 
	129,673 
	1666 
	40 

	9/25/2015 
	9/25/2015 
	131,040 
	1367 
	33 

	9/26/2015 
	9/26/2015 
	132,915 
	1875 
	46 

	9/27/2015 
	9/27/2015 
	134,030 
	1425 
	34 

	9/28/2015 
	9/28/2015 
	135,510 
	1170 
	28 

	9/29/2015 
	9/29/2015 
	136,468 
	958 
	23 

	9/31/2015 
	9/31/2015 
	139,450 
	2982 
	71 
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	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 ft)] / 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 quantitative log analysis, since cores and cuttings were not available for inspection. 
	-

	Shown below is the well schematic as drilled and completed by North Coast Energy, Inc. in 2008. 
	Figure
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	Attachment C: Well Construction/Conversion Information Part I: Well Schematic Diagram 
	Attachment C: Well Construction/Conversion Information Part I: Well Schematic Diagram 
	Attachment C: Well Construction/Conversion Information Part I: Well Schematic Diagram 



	Shown below is the well schematic for the proposed Class II-D well. 
	Figure
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	Part II: Well Construction or Conversion Procedures 
	Attachment C: Well Construction/Conversion Information 

	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” tubing 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. 
	Figure
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	Attachment D:  Injection Operation and Monitoring Program 
	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 provides two strings of cemented casing protecting the lowest known USDW in this well, which is at 340’. 2.375”
	-

	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 packer 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 immediate and notify the PADEP office in Meadville, PA and the EPA in Philadelphia, PA to assist in investigating this occurrence. Producer wells, with the possible exception of the monitor wells, will continue to operate, but injection operations will be suspended until the operator gains approval from all regul
	-
	-
	-

	For well monitoring the operator will install a float switch with an indicating light within the 4.5” casing, 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 return to the tank and an indicating light on the operating panel will signal the operator of th
	-
	-

	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. 
	Table
	TR
	Minimum Rate 
	Maximum Rate 
	Average Rate 

	TR
	(BWPD) 
	(BWPD) 
	(BWPD) 

	Injection Test 
	Injection Test 
	20 
	215 
	62 

	Anticipated Actual Operations 
	Anticipated Actual Operations 
	5 
	500 
	20 


	However, under actual operations ROGC anticipates that the Average brine disposal rate will be approximately 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 sou
	-

	The analysis of the chemical and physical characteristics of a sample of mixed brine mixed from multiple 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 total dissolved solids (TDS) of the individual substances in the analysis equaled 164,470 mg/l 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
	-
	-

	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 temperature 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/l (equivalent to 142,963 ppm) producing a resistivity of 0.06 ohm-meters calculated from a Schlumberger NaCl versus Resistivity nomogram (Schlumberger, 1998. Log interpreta
	-

	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). 
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	The general steps for the Plugging and Abandonment of the Clara Field #20 well are listed below: 
	1. 
	1. 
	1. 
	Remove the tubing and packer. 

	2. 
	2. 
	Run new tubing and pump gel from total depth to surface. 

	3. 
	3. 
	Using Class 1 cement, place 50 feet of cement above and below each potential or actual gas producing zone. Use tubing to place cement and pull tubing to keep spotting cement plugs. 
	-


	4. 
	4. 
	Place cement 50 feet above the 7 inch casing seat. 

	5. 
	5. 
	Fill well with pea gravel to surface. 

	6. 
	6. 
	Tag well with 8-foot cemented monument to include the well’s API Number. 


	The plug placement is summarized in the Table below: 
	Plug Number 
	Plug Number 
	Plug Number 
	Top Depth (ft) 
	Bottom Depth (ft) 
	Thickness (ft) 

	1 
	1 
	2055 
	2159 
	104 

	2 
	2 
	1773 
	1903 
	130 

	3 
	3 
	1198 
	1883 
	685 

	4 
	4 
	805 
	916 
	111 

	5 
	5 
	450 
	602 
	154 

	TOTAL 
	TOTAL 
	1184 


	A schematic of the plugged well is on Page 44. The cost estimate for this plugging is found on Pages 45 and 46. 
	Figure
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	Clara Field #20 Plugging Plan Schematic 
	Clara Field #20 Plugging Plan Schematic 
	Figure
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	Attachment E:  Plugging and Abandonment Plan (continued) 
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	Attachment E:  Plugging and Abandonment Plan (continued) 
	Attachment E:  Plugging and Abandonment Plan (continued) 
	Attachment E:  Plugging and Abandonment Plan (continued) 



	Attachment F:  Financial Assurance 
	Roulette Oil & Gas Company, LLC will bond the plugging cost of the well with the purchase of a Certificate 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 I are not applicable 
	Attachments G, H, and I are not applicable 

	Attachment J: Business Description 
	Attachment J: Business Description 

	Roulette Oil & Gas Co., LLC (ROGC) is a small oil and gas producer. Gas is produced from approximately 300 wells in Potter County and sold to UGI Energy in Roulette, PA and through the M&M pipeline 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. 
	-
	-



	Surveyed AOR Map 
	Surveyed AOR Map 
	Appendix A 
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	Well Records & Completion Reports 
	Well Records & Completion Reports 
	Appendix B 

	 Clara Field #20 (37-105-21374)  Clara Field #19 (37-105-21359)  Clara Field #11 (37-105-21136) 
	Figure
	Figure
	Figure
	Figure
	Figure
	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. 
	Figure
	Figure
	Figure

	Clara Field Water Analysis 
	Clara Field Water Analysis 
	Appendix C 

	Figure
	Figure

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

	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. 
	Link
	Figure
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