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General Information 

Sliverville Oil Company, LLC (Sliverville) is proposing to permit their existing Evans Well 106 
(Permit Number: 37-083-56582-00-00) as a Class II, Type R Underground Injection Control (UIC) 
well. The well is located in Lafayette Township, McKean County, Pennsylvania. The well is 
located on a lease currently owned and operated by Sliverville. Sliverville intends to dispose of 
production fluids, produced via conventional oil and gas operations into the Lewis Run 
Formation. Figure 1 and Figure 2 shows the location of the well. The current well permit and 
records have been attached in Appendix A. 

Injectivity testing was conducted on the well from July 17, 2017 to August 16, 2017. The 
cumulative injection total was 2,479 barrels of fluid injected at an average rate of 3.443 barrels 
per hour (bbl/hr).  The maximum rate of injection was 15 bbl/hr. 

Moody and Associates, Inc. 2018 
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ATTACHMENT A 

Area of Review Methods 
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Area of Review Methods 

Moody and Associates, Inc. (Moody) completed this permit on behalf of Sliverville Oil Company, 
LLC (Sliverville) with information obtained from Sliverville and referenced cites. The fixed 
radius method was used to determine the area of review.  Based on permit guidance, a fixed 
radius of 0.25 mile was used.  A 0.25 mile buffer from the center of the proposed injection well 
was determined via ArcGIS 10.3.  Data from the following references were examined and used 
in completing this permit: 

• Pennsylvania Internet Record Imaging System (PAIRIS): 
https://edwin.onbaseonline.com/1500AppNet/Login.aspx 

• Pennsylvania Department of Environmental Protection (PADEP): 
http://www.depgis.state.pa.us/emappa/ 

• Pennsylvania Groundwater Information System (PAGWIS): 
http://www.dcnr.state.pa.us/topogeo/groundwater/pagwis/records/index.htm 

• Pennsylvania Spatial Data Access (PASDA): 
http://www.pasda.psu.edu 

• Pennsylvania Department of Environmental Protection (PaDEP) 
http://www.dep.pa.gov/Pages/default.aspx 

• U.S. Fish & Wildlife Service National Wetlands Inventory 
https://www.fws.gov/wetlands/ 

• Pennsylvania Department of Conservation and Natural Resources 
http://www.gis.dcnr.state.pa.us/geology/index.html 

• Pennsylvania Oil and Gas Mapping 
http://www.depgis.state.pa.us/PaOilAndGasMapping/OilGasWellsStrayGasMap.html 

• DEP Spud Report 
http://www.depreportingservices.states.pa.us/ReportServer/Pages/ReportViewer.as 
px?/Oil_Gas/Spud_External_Data 

• DCNR Open File Report OFOG 15-01.2 (Map 10) 
http://www.dcnr.state.pa.us/topogeo/publications/digitaldata/index.htm#oil 

• USGS Mineral Resources On-line Spatial Data. Geologic Units in McKean County, 
Pennsylvania. http://mrdata.usgs.gov/geology/state/fips-unit.php?code=f42083 

• Fettke, C. R. 1941. Music Mountain Oil Pool and Other Oil Pools in Lafayette 
Township, McKean County, Pennsylvania. Commonweath of Pennsylvania 
Department of Internal Affairs, Progress Report 125 

• Fettke, C. R. 1951. Oil and Gas Field Atlas of the Bradford Quadrangle, Pennsylvania. 
Commonweath of Pennsylvania Department of Internal Affairs, Special Bulletin 5 

• Shultz, C.H. 1999. The Geology of Pennsylvania. Pittsburgh Geological Survey and 
Pittsburgh Geological Society. 

Moody and Associates, Inc. 2018 
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Area of Review Maps 

Based on the references noted in Attachment A and information provided by Sliverville, there 
are two pipeline/conduit’s, an erosion and sediment control facility, and three abandon oil 
wells within one mile of the proposed well and included on Figure 3. There were no surface 
water intakes or discharge structures, hazardous waste treatments, groundwater wells, mines, 
quarries, storage or disposal facilities. 

Oil and Gas Wells: 
A search of the references (Attachment A) was conducted to determine the locations of oil and 
gas wells within area of review.  The results of those searches are shown on the attached Oil 
and Gas Well Maps (Figure 4 and 5).  Table 1 includes oil and gas well information from the 
search. 

Injection Well: 
A search of the references (Attachment A) was conducted to determine the locations of 
injection wells within the area of review. There were no injection wells found. 

Surface Water: 
Based on the Chapter 93 designated use data from PASDA, there is one tributary to Lewis Run 
that extends through the area of review. Lewis Brook crosses the area of review from 
northwest to southeast.  It is approximately 600 feet northeast of Well 106 at its closest point. 
Lewis Brook has a Chapter 93 designated use of High Quality, Cold Water Fishes (HQ-CWF). 

Based on the National Wetland Inventory data collected from PASDA, there are no wetlands 
mapped within one mile of the proposed injection well. Figure 6 shows the location of surface 
water in the area. 

Injection Formation and Proposed Well: 
• Initial Pressure at Top of Injection Formation: 
• Injection Rate: 
• Specific Gravity of Injection Fluid: 1.12 
• Permeability: 
• Reservoir Thickness: 30ft (Ground Elevations from 198ft to 168ft) 
• Porosity: 
• Surface Elevation: 2178ft 
• Depth to Injection Zone: Ground Elevation of 198ft 
• Depth to Lowermost Underground Source of Drinking Water: Ground Elevation of 1971ft 

Moody and Associates, Inc. 2018 
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FIGURE 5
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Well Location Map
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Oil and Gas Wells 
Evans Well 106 
Silverville Oil Company, LLC 
Lafayette Township, McKean County, PA 

Table 1 

Permit 
Number / 

API Operator Farm Name 
Total Depth 
Formation 

Well 
Type Municipality Status 

083-23515 Minard Run Oil Co 
Flood 3 Warrant 
3903 A-2 Bradford 3rd Injection Lafayette Plugged OG Well 

083-23516 Minard Run Oil Co 
Flood 3 Warrant 
3903 3A 3 41530 Injection Lafayette Plugged OG Well 

083-40575 
HL Murry Drilling Co & US 
Gold Co 

USFS Music 
Mountain VE-9 41530 Oil Lafayette Plugged OG Well 

083-55911 Horizontal Exploration LLC Swamp Angel 3 HF 2 Lewis Run 
Comb. 
Oil & Gas Lafayette Active 

083-56579 Pecora Enterprises Evans 103 Lewis Run Oil Lafayette Active 
083-56580 Pecora Enterprises Evans 104 Lewis Run Oil Lafayette Active 
083-56581 Pecora Enterprises Evans 105 Lewis Run Oil Lafayette Active 
083-56582 Pecora Enterprises Evans 106 Lewis Run Oil Lafayette Active 
083-56583 Pecora Enterprises Evans 107 Lewis Run Oil Lafayette Active 
083-56584 Pecora Enterprises Evans 108 Lewis Run Oil Lafayette Active 
083-56585 Pecora Enterprises Evans 109 Lewis Run Oil Lafayette Active 

083-56586 Pecora Enterprises Evans 110 NA Oil Lafayette 
Proposed But 

Never Materialized 
*8-D-7 Minard Run Oil Co Brown Lot 4 Lewis Run Unknown Lafayette Unknown 
*Dry Hole Unknown Unknown Unknown Unknown Lafayette NA 
* Information came from Table 1 in Fettke, C.R. 1951. Oil and Gas Field Atlas of the Bradford Quadrangle, Pennsylvania. Commonwealth of 
Pennsylvania Department of Internal Affairs, Special Bulletin 5 

Moody and Associates, Inc. 2018 
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FIGURE 6
Surface Water Map
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ATTACHMENT C 

Corrective Action Plan and Well Data 

Moody and Associates, Inc. 2018 
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Corrective Action and Well Data 

A search of the referenced sites listed in Attachment A and information provided by Sliverville 
was conducted to determine the locations of oil and gas wells within the area of review.  The 
results of those searches are shown on the attached Oil and Gas Well Maps (Figure 4 & 5) in 
Attachment B. A tabulation of the requested data has been included as Table 2.  Available 
completion reports and well records have been attached in Appendix A. 

There were some wells found while conducting the search of the above referenced that had 
limited information available.  For this reason, Sliverville will use monitoring wells to monitor 
fluid level changes to insure injected water does not migrate into USDWs. 

Sliverville will utilize two existing active oil wells (083-56581 and 083-56583) for monitoring 
fluid levels in the injection zone (Lewis Run sand). Figure 7 shows the proposed monitoring 
locations. Figure 8 is a generalized geologic cross section through the area of review and shows 
the approximate location of the average bottom of casings, approximate location of the top of 
the Lewis Run formation and the trigger levels. The Completion report, well reports and records 
for the proposed UIC well have been included in Appendix A. 

All wells will be monitored quarterly.  Injection will cease three days prior to monitoring in Well 
106 and any well that is also used for production will stop production for at least three days 
prior to fluid level assessment. The following are action trigger levels for the fluid within the 
wells: 

• If the fluid level has risen to 500 feet below the average bottom of surface casing (500 
feet) within any monitoring well (1000 feet from surface), monitoring will be changed 
from quarterly to monthly. 

• If the fluid level has risen to within 50 feet below the average bottom of surface casing 
within any monitoring well (550 feet from surface), the UIC well will be shut down and 
EPA will be immediately notified.  A modified operation plan will be submitted to EPA 
prior to reinitiating injection operations. The following six months will consist of 
monthly monitoring of the injection system and monitoring wells. Following the six 
months of monitoring, if the fluid levels have consistently stayed below 500 feet below 
the average bottom of surface casing (1000 feet from surface), quarterly monitoring will 
be resumed. 

Moody and Associates, Inc. 2018 
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Oil and Gas Data 
Evans Well 106 
Silverville Oil Company, LLC 
Lafayette Township, McKean County, PA 

Table 2 

Permit 
Number 

/ API Operator 
Farm 
Name Municipality County 

Well 
Type Status 

Date 
Drilled 

Total 
Measured 
Depth (ft) 

Total 
Depth 

Formation 

083-23515 
Minard Run 
Oil Co 

Flood 3 
Warrant 
3903 A-2 Lafayette Mckean Injection 

Plugged OG 
Well 6/16/1966 1872 Bradford 3rd 

083-23516 
Minard Run 
Oil Co 

Flood 3 
Warrant 
3903 3A 3 Lafayette Mckean Injection 

Plugged OG 
Well 7/26/1966 2012 41530 

083-40575 

HL Murry 
Drilling Co & 
US Gold Co 

USFS Music 
Mountain 
VE-9 Lafayette Mckean Oil 

Plugged OG 
Well 1/1/1901 1894 41530 

083-55911 

Horizontal 
Exploration 
LLC 

Swamp 
Angel 3 HF 
2 Lafayette Mckean 

Comb. 
Oil&Gas Active 3/14/2013 2103 Lewis Run 

083-56579 
Pecora 
Enterprises Evans 103 Lafayette Mckean Oil Active 9/5/2014 1738 Lewis Run 

083-56580 
Pecora 
Enterprises Evans 104 Lafayette Mckean Oil Active 9/10/2014 2250 Lewis Run 

083-56581 
Pecora 
Enterprises Evans 105 Lafayette Mckean Oil Active 9/12/2014 2250 Lewis Run 

083-56582 
Pecora 
Enterprises Evans 106 Lafayette Mckean Oil Active 9/19/2014 2130 Lewis Run 

Moody and Associates, Inc. 2018 
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Permit Total Total 
Number Farm Well Date Measured Depth 

/ API Operator Name Municipality County Type Status Drilled Depth (ft) Formation 

083-56583 
Pecora 
Enterprises Evans 107 Lafayette Mckean Oil Active 9/24/2014 2160 Lewis Run 

083-56584 
Pecora 
Enterprises Evans 108 Lafayette Mckean Oil Active 9/26/2014 2130 Lewis Run 

083-56585 
Pecora 
Enterprises Evans 109 Lafayette Mckean Oil Active 10/2/2014 2490 Lewis Run 

Proposed But 
Pecora Never 

083-56586 Enterprises Evans 110 Lafayette Mckean Oil Materialized <Null> NA NA 

*8-D-7 
Minard Run 
Oil Co 

Brown Lot 
4 Lafayette Mckean Unknown Unknown 11/11/2016 2003 Lewis Run 

*Dry Hole Unknown Unknown Lafayette Mckean Unknown NA Unknown Unknown Unknown 

* Information came from Table 1 in Fettke, C.R. 1951. Oil and Gas Field Atlas of the Bradford Quadrangle, Pennsylvania. Commonwealth of Pennsylvania 
Department of Internal Affairs, Special Bulletin 5 

Moody and Associates, Inc. 2018 
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Name and Depth of USDWs 

A search of the references noted in Attachment A and of information provided by Sliverville was 
completed for the area of review.  The search did not show any groundwater wells within 0.25 
miles of the proposed injection well. 

There are 2 bedrock formations in the area of review, the Pocono Formation (also known as the 
Shenago though Oswayo formation, undivided) and the Pottsville Formation. The Pocono 
Formation is Devonian to Mississippian in age. The Pocono Formation includes greenish gray, 
olive buff sandstone and siltstone, and gray shale in varying proportions. This Pottsville 
Formation, which overlies the Pocono Formation, is Pennsylvanian in age. The Pottsville 
Formation consists of predominantly gray sandstones and conglomerates. The Pottsville and 
Pocono formations supply water for bedrock wells within this area. Figure 9 shows the bedrock 
geology in the area. 

A review of the surrounding oil and gas well logs showed that the surface casing strings extend 
to between 230 and 520 feet below ground surface (bgs), and fresh water was encountered 
between 70 and 205 feet bgs (Table 3). Based on this information, the base of the USDW has 
been set at 300 feet bgs.  Monitoring trigger levels have been established to the average 
bottom of the surface casing for wells in the area cased to below 230 feet (468 feet) to further 
ensure protection of USDWs.  Additional information on monitoring has been included in 
Attachment C. 

The closest public water supply is located in Lewis Run, Pennsylvania, approximately 1.25 miles 
east of the proposed injection well.  Lewis Run is supplied by Bradford City Water Authority. 

The closest groundwater well is located approximately 0.8 mile northwest of the proposed UIC 
well.  The well is owned by Taylor/Tharp Sub Contractors and is used for domestic use (Figure 
10). 

Moody and Associates, Inc. 2018 
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Surface Casing Data 
Evans Well 106 
Sliverville Oil Company, LLC 
Lafayette Township, McKean County, PA 

Table 3 

Permit 
Number / 

API Operator Farm Name 

Fresh GW 
encountered (ft 
below surface) 

End of Surface 
Casing (ft 

below surface) 

Total 
Measured 
Depth (ft) 

083-23515 Minard Run Oil Co Flood 3 Warrant 3903 A-2 NA 411 1872 
083-23516 Minard Run Oil Co Flood 3 Warrant 3903 3A 3 NA 401 2012 

083-40575 
HL Murry Drilling Co & US 
Gold Co USFS Music Mountain VE-9 Unknown Unknown 1894 

083-55911 Horizontal Exploration LLC Swamp Angel 3 HF 2 NA 520 2103 
083-56579 Pecora Enterprises Evans 103 70 488 1738 
083-56580 Pecora Enterprises Evans 104 100 518 2250 
083-56581 Pecora Enterprises Evans 105 170 514 2250 
083-56582 Pecora Enterprises Evans 106 85 456 2130 
083-56583 Pecora Enterprises Evans 107 80 453 2160 
083-56584 Pecora Enterprises Evans 108 80 464 2130 
083-56585 Pecora Enterprises Evans 109 205 455 2490 
083-56586 Pecora Enterprises Evans 110 NA NA NA 
*8-D-7 Minard Run Oil Co Brown Lot 4 NA 230 2003 
*Dry Hole Unknown Unknown NA NA Unknown 
PA Well ID Driller Owner 

540545 KELLNER WELL DRILLING 
Taylor/Tharp Sub 
Contractors 181 40 200 

* Information came from Table 1 in Fettke, C.R. 1951. Oil and Gas Field Atlas of the Bradford Quadrangle, Pennsylvania. Commonwealth of 
Pennsylvania Department of Internal Affairs, Special Bulletin 5 

Moody and Associates, Inc. 2018 
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Geological Data on Injection and Confining Zones 

Evans Lease Well 106 (Well 106) is drilled and completed into the Bradford group, specifically 
the Lewis Run sand. The Bradford group is Upper Devonian in age and consists of interbedded 
sandstone, siltstone and shale (Shultz). The Lewis Run sand acts as the reservoir rock for the 
Lewis Run pool and is located approximately 100 feet below the Bradford Third sand. The Lewis 
Run sand is profiled for Well 106 at approximately 1,980 feet below the surface with a confining 
layer approximately 60 feet thick above and a confining layer at least 20 feet thick below. The 
Lewis Run sand is described as a chocolate-brown sandstone, ranging from 6 to 12 feet in 
thickness (Fettke, 1941). A generalized stratigraphic column has been included as Figure 11. 

The oil and gas sands in this area were deposited in shallow marine areas, in a near 
shore/continental shelf type setting.  The sand bodies were deposited as elongated lenses, 
representing off-shore sand bars or dunes (Fettke, 1941).  The siltsone and shale between the 
sandstone lenses act as confining layers and limit the upward migration of fluids from the 
injection zone (Lewis Run sand). The Bradford anticline, located just to the southeast of the 
injection well acts as an additional structural barrier. The anticline will trap fluids at the top of 
the fold, below rocks with low permeability. 

Structurally, this area is comprised of broad asymmetrical synclines and anticlines, with long 
axes trending northeast to southwest (Fettke, 1938). The Bradford anticline is located 
approximately 2,200 feet southeast of the proposed injection well. 

A fracture trace analysis was completed by Moody for the area surrounding Well 106. Fracture 
traces are linear zones of concentrated, nearly vertical cracks formed in the bedrock that are 
naturally occurring and expressed on the ground surface. These geologic features are identified 
using stereoscopic aerial photography and other remote sensing techniques, including LiDAR-
derived digital elevation models and infrared aerial photography. The analysis was completed 
to determine the prevalence, orientation, and extent of lineaments identified. The linear 
features identified during the analysis are included on Figure 12. 

Based on data obtained from the fracture trace analysis there are a two lineaments within the 
area of review. The first is approximately 3,360 feet in length in an approximate north-south 
orientation. The southernmost 625 feet of the lineament extends in to the northern area of 
review, and is approximately 780 feet north-northwest of Well 106 at its closest approach. The 
second lineament is approximately 8,600 feet in length and is oriented northwest-southeast. 
The northeasternmost 2,187 feet of the lineament extends through the northern half of the 
area of review, and is approximately 900 feet northeast of Well 106 at its closest approach. 

Moody and Associates, Inc. 2018 
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Operating Data 

Sliverville is proposing to inject a maximum of 1,000 bbls/day.  The maximum injection pressure 
will be 1733 psi (see calculation below). A copy of Sliverville analytical results for their 
production fluid has been included for your review. 

Sliverville will utilize a series of monitoring wells to monitoring fluid level changes.  Additional 
information on the monitoring plan is located in Attachment C. 

Calculation of Maximum Injection Pressure 

MIP Calculation 
MIP={[FG - 0.433 psi/ft x (SG + 0.050)] x (depth)} -14.7psgi 

Fracture Gradient (FG) (if unknown, 0.8psi) 1.23 
Specific Gravity (SG)= 1.12 
Depth to top of injection zone(ft)= 1980 

Maximum Injection Pressure (psig)= 1,417.61 

Breakdown Pressure: 2468 
2010 
1.23 

psi 
feet 
psi/ft 

Feet below surface: 
Fracture gradient: 

Moody and Associates, Inc. 2018 
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27 January 2015 Work Order: 5010170 

Project: UIC Testing 

Pecora Enterprises 

Attn: Jay Pecora 

42 Parkway Lane 

Bradford, PA 16701 

Report of Analysis 

Sample 

Client Sample ID Lab Sample ID Matrix Date Sampled Date Received Notes 

Sample 5010170-01 Water 01/02/2015 14:20 01/06/2015 14:15 

Report Narrative 

The results contained in this report are only representative of the samples received. Environmental Service Laboratories, Inc. is not 

responsible for use or interpretation of the data included herein. 

Definitions 

Zz Laboratory not accredited for analysis in the specified matrix. 

R Received out of recommended hold time. 

D The reported value is from a dilution. 

ND Less than reporting limit 

RL Reporting Limit 

CFU Colony Forming Units 

Certifications 

Analyses performed by Environmental Service Laboratories, Inc., Indiana PA unless otherwise specified. 

Environmental Service Laboratories, Inc., Indiana, PA/TNI Certification #32-00382 

Approved By 

DRAFT REPORT 

DATA SUBJECT TO CHANGE 

Page 1 of 6 
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Pecora Enterprises Reported: 01/27/2015 13:23 

42 Parkway Lane 

Bradford, PA 16701 

Lab Sample ID#: 5010170-01 

Sample Type: Water Sample Date: 01/02/2015 14:20 

Sample Source: Grab Receipt Date: 01/06/2015 14:15 
Sampler: Client 

Client Sample ID: Sample 

Sample Data Analyst/ Analysis 

Analyte Result Units Qualifier RL Method Certification Date/Time 

General Chemistry 

Alkalinity, Total (CaCO3) ND mg/L 20.0 SM2320 B-97 ABO 01/06/15 16:24 

Chloride 107000 mg/L D 5.00 SM4500-Cl D-97 SMM 01/08/15 20:28 

pH 4.89 S.U. R 1.00 SM4500-H B-00 ABO 01/06/15 16:22 

Specific Conductance 272200 umhos/cm 1.0 SM2510 B-97 JMF 01/06/15 22:23 

Specific Gravity 1.12 Zz - ZTR 01/23/15 11:43 

Total Dissolved Solids 223000 mg/L 25 SM2540 C-97 LMB 01/08/15 13:30 

Total Metals 

Barium ND mg/L D 0.500 EPA200.7 4.4 SFS 01/08/15 14:13 

Calcium 18500 mg/L D 50.0 EPA200.7 4.4 SFS 01/08/15 14:13 

Hardness 57400 mg/L SM2340 B-97 SFS 01/08/15 14:13 

Iron 39.4 mg/L D 1.00 EPA200.7 4.4 SFS 01/08/15 14:13 

Magnesium 2750 mg/L D 50.0 EPA200.7 4.4 SFS 01/08/15 14:13 

Manganese 20.2 mg/L D 0.500 EPA200.7 4.4 SFS 01/08/15 14:13 

Sodium 49900 mg/L D 125 EPA200.7 4.4 SFS 01/14/15 14:55 
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Construction Details 

The following is information provided by Sliverville on the conversion of Evans Well 106 to a UIC 
well.  Figure 13 shows the current well schematic for the UIC well. 

Specifications to note: 
• Open Hole: 6 1/4 inch 
• Casing -outside diameter: 6 5/8” 
• Weight of 6 5/8 Inch Casing: 23 lb. /ft. 
• Yield of Cement: “1 A” (yield measured in: ft.cubed / a sack) 
• Area Calculation: 0.1782 ft. squared 
• Packer Depth Setting: 1940 ft. Measured Depth (MD) 
• Cement Depth: Top of Cement MD = 157 ft. 

Bottom of Cement = 456 ft. 

Cement Calculation: 299 ft. (x) .1782 ft. squared = 53.3 cubic feet = 53.3 ft. cubed / 1 % by 
cement yield = 53 Sacks of cement in true open hole (with the 10% excess); therefore (53 Sacks 
x 10%) = 58 total sacks of cement. The well should be cemented with 58 sacks of Class A Type I 
cement with 2% CaCl2 per sack. It was reported that 55 sacks of cement were used which 
agrees with the calculation. 

Packer: A packer is set at a measured depth (M.D) of 1940 ft. 

Moody and Associates, Inc. 2018 
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Monitoring Program 
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Underground Injection Control Monitoring Plan 

The flow rate and cumulative injected volume of produced water will be monitored with a 

totalizing flow meter, sized to measure the anticipated range of flow rates. Installation of the 

measuring device will be in accordance with manufacture's specifications. Calibration and 

preventive maintenance of the measuring device will be conducted per the manufacture's 

recommendations. Visual inspections will be conducted prior to startup and periodically during 

operation to check for issues with the connections, water well pump discharges, flow meter, 

hoses, pump, piping, holding tanks, fittings, etc. 

Flow data and support information will be recorded on a daily basis and/or per truckload. 

Metering data will be compared to truckload data. If any variances occur, they will be 

reconciled. Recorded information may include, but not be limited to the following: site, 

location, date, meter ID, times, flow measurements, transport volume, truck load information, 

etc. In addition to these items, the operator will note any issues identified and corrective 

actions taken during the daily inspection.  Calibration and preventive maintenance activities will 

be recorded as performed. 

A dual pen chart recorder will be used to continuously monitor the injection pressure and 

annular pressure. Pressure information will be monitored and recorded 24 hours per day, 7 

days per week. If the annular pressure reaches a level which equals the down-hole pressure, or 

the down-hole pressure exceeds the fracture gradient, an automatic high pressure shut off 

valve will halt any further injection. Operation of the injection well will not recommence until 

the cause of the pressure increase has been located and rectified. Installation of the recording 

device and shut off valve will be in accordance with manufacture's specifications. Calibration 

and preventive maintenance of the recording device and shut off valve will be conducted per 

the manufacture's recommendations. Visual inspections will be conducted prior to startup and 

periodically during operation to check for issues. 

Sliverville will utilize two existing active oil wells (083-56581 and 083-56583) for monitoring 

fluid levels in the injection zone (Lewis Run sand). Figure 7 shows the proposed monitoring 

locations. Figure 8 is a generalized geologic cross section through the area of review and shows 

the approximate location of the average bottom of casings, approximate location of the top of 

the Lewis Run formation and the trigger levels. The Completion report, well reports and records 

for the proposed UIC well and monitoring wells have been included in Appendix A. 

All wells will be monitored quarterly. Any well that is also used for production will stop 

production for at least one week prior to fluid level assessment. The flowing are action trigger 

levels for the fluid within the wells: 

Moody and Associates, Inc. 2018 
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 If the fluid level has risen to 500 feet below the average bottom of surface casing (500 

feet) within any monitoring well (1000 feet from surface), monitoring will be changed 

from quarterly to monthly. 

 If the fluid level has risen to within 50 feet below the average bottom of surface casing 

within any monitoring well (550 feet from surface), the UIC well will be shut down and 

EPA will be immediately notified. A modified operation plan will be submitted to EPA 

prior to reinitiating injection operations. The following six months will consist of 

monthly monitoring of the injection system and monitoring wells. Following the six 

months of monitoring, if the fluid levels have consistently stayed below 500 feet below 

the average bottom of surface casing (1000 feet from surface), quarterly monitoring will 

be resumed. 

Moody and Associates, Inc. 2018 
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Plugging and Abandonment Plan 
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ATTACHMENT R 

Necessary Resources 
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Necessary Resources 

Sliverville has obtained an Irrevocable Standby Letter of Credit No. S-715 up to the aggregate 
amount of 15,007.40 which shall be deposited into a Standby Trust Fund (the Fund). The Fund 
has been established to assure compliance with the plugging and abandonment requirements 
established by the EPA. The Irrevocable Standby Letter of Credit and Standby Trust Agreement 
are included below. 

Moody and Associates, Inc. 2018 

https://15,007.40


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



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



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



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



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



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



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



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



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



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

eedwards
Typewritten Text
Evans Well 106 API: 37-083-56582-00-00

eedwards
Typewritten Text

eedwards
Typewritten Text

eedwards
Typewritten Text
41° 52' 17.6" -78° 41' 33.9"

eedwards
Typewritten Text
NA

eedwards
Typewritten Text
NA

eedwards
Typewritten Text
NA

eedwards
Typewritten Text
NA

eedwards
Typewritten Text
NA

eedwards
Typewritten Text
NA



    

 

    

 

 
 
 
 
 
 
 
 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 
 

 
 

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

APPENDIX A 

Completion Reports and Well Reports 

Completion Reports 

083-23515 
083-23516 
083-55911 
083-56579 
083-56580 
083-56581 
083-56582 
083-56583 
083-56584 
083-56585 

Location Plats 

083-23515 
083-55911 
083-56579 
083-56580 
083-56581 
083-56582 
083-56583 
083-56584 
083-56585 
083-56586 

Plugging Certificates 

083-23515 
083-23516 
083-40575 
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Location Plats 
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All Information on Well 106 
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	ATTACHMENT A 
	Area of Review Methods 
	Moody and Associates, Inc. 2018 
	Area of Review Methods 
	Moody and Associates, Inc. (Moody) completed this permit on behalf of Sliverville Oil Company, LLC (Sliverville) with information obtained from Sliverville and referenced cites. The fixed radius method was used to determine the area of review.  Based on permit guidance, a fixed radius of 0.25 mile was used.  A 0.25 mile buffer from the center of the proposed injection well was determined via ArcGIS 10.3.  Data from the following references were examined and used in completing this permit: 
	• Pennsylvania Internet Record Imaging System (PAIRIS): 
	https://edwin.onbaseonline.com/1500AppNet/Login.aspx 
	https://edwin.onbaseonline.com/1500AppNet/Login.aspx 
	https://edwin.onbaseonline.com/1500AppNet/Login.aspx 


	• Pennsylvania Department of Environmental Protection (PADEP): 
	http://www.depgis.state.pa.us/emappa/ 
	http://www.depgis.state.pa.us/emappa/ 
	http://www.depgis.state.pa.us/emappa/ 


	• Pennsylvania Groundwater Information System (PAGWIS): 
	http://www.dcnr.state.pa.us/topogeo/groundwater/pagwis/records/index.htm 
	http://www.dcnr.state.pa.us/topogeo/groundwater/pagwis/records/index.htm 
	http://www.dcnr.state.pa.us/topogeo/groundwater/pagwis/records/index.htm 


	• 
	• 
	• 
	• 
	Pennsylvania Spatial Data Access (PASDA): 

	http://www.pasda.psu.edu 
	http://www.pasda.psu.edu 
	http://www.pasda.psu.edu 



	• 
	• 
	• 
	Pennsylvania Department of Environmental Protection (PaDEP) 

	http://www.dep.pa.gov/Pages/default.aspx 
	http://www.dep.pa.gov/Pages/default.aspx 
	http://www.dep.pa.gov/Pages/default.aspx 



	• 
	• 
	• 
	U.S. Fish & Wildlife Service National Wetlands Inventory 

	https://www.fws.gov/wetlands/ 
	https://www.fws.gov/wetlands/ 
	https://www.fws.gov/wetlands/ 



	• 
	• 
	• 
	Pennsylvania Department of Conservation and Natural Resources 

	http://www.gis.dcnr.state.pa.us/geology/index.html 
	http://www.gis.dcnr.state.pa.us/geology/index.html 
	http://www.gis.dcnr.state.pa.us/geology/index.html 



	• 
	• 
	Pennsylvania Oil and Gas Mapping 


	http://www.depgis.state.pa.us/PaOilAndGasMapping/OilGasWellsStrayGasMap.html 
	http://www.depgis.state.pa.us/PaOilAndGasMapping/OilGasWellsStrayGasMap.html 
	http://www.depgis.state.pa.us/PaOilAndGasMapping/OilGasWellsStrayGasMap.html 


	• 
	• 
	• 
	• 
	DEP Spud Report 

	http://www.depreportingservices.states.pa.us/ReportServer/Pages/ReportViewer.as 
	http://www.depreportingservices.states.pa.us/ReportServer/Pages/ReportViewer.as 
	http://www.depreportingservices.states.pa.us/ReportServer/Pages/ReportViewer.as 
	px?/Oil_Gas/Spud_External_Data 



	• 
	• 
	• 
	DCNR Open File Report OFOG 15-01.2 (Map 10) 

	http://www.dcnr.state.pa.us/topogeo/publications/digitaldata/index.htm#oil 
	http://www.dcnr.state.pa.us/topogeo/publications/digitaldata/index.htm#oil 
	http://www.dcnr.state.pa.us/topogeo/publications/digitaldata/index.htm#oil 



	• 
	• 
	USGS Mineral Resources On-line Spatial Data. Geologic Units in McKean County, Pennsylvania. 
	http://mrdata.usgs.gov/geology/state/fips-unit.php?code=f42083 
	http://mrdata.usgs.gov/geology/state/fips-unit.php?code=f42083 



	• 
	• 
	Fettke, C. R. 1941. Music Mountain Oil Pool and Other Oil Pools in Lafayette Township, McKean County, Pennsylvania. Commonweath of Pennsylvania Department of Internal Affairs, Progress Report 125 

	• 
	• 
	Fettke, C. R. 1951. Oil and Gas Field Atlas of the Bradford Quadrangle, Pennsylvania. Commonweath of Pennsylvania Department of Internal Affairs, Special Bulletin 5 

	• 
	• 
	Shultz, C.H. 1999. The Geology of Pennsylvania. Pittsburgh Geological Survey and Pittsburgh Geological Society. 
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	ATTACHMENT B 
	Maps of Well/ Area and Area of Review 
	Moody and Associates, Inc. 2018 
	Area of Review Maps 
	Based on the references noted in Attachment A and information provided by Sliverville, there are two pipeline/conduit’s, an erosion and sediment control facility, and three abandon oil wells within one mile of the proposed well and included on Figure 3. There were no surface water intakes or discharge structures, hazardous waste treatments, groundwater wells, mines, quarries, storage or disposal facilities. 
	Oil and Gas Wells: 
	Oil and Gas Wells: 

	A search of the references (Attachment A) was conducted to determine the locations of oil and gas wells within area of review.  The results of those searches are shown on the attached Oil and Gas Well Maps (Figure 4 and 5).  Table 1 includes oil and gas well information from the search. 
	Injection Well: 
	Injection Well: 

	A search of the references (Attachment A) was conducted to determine the locations of injection wells within the area of review. There were no injection wells found. 
	Surface Water: 
	Surface Water: 

	Based on the Chapter 93 designated use data from PASDA, there is one tributary to Lewis Run that extends through the area of review. Lewis Brook crosses the area of review from northwest to southeast. It is approximately 600 feet northeast of Well 106 at its closest point. Lewis Brook has a Chapter 93 designated use of High Quality, Cold Water Fishes (HQ-CWF). 
	Based on the National Wetland Inventory data collected from PASDA, there are no wetlands mapped within one mile of the proposed injection well. Figure 6 shows the location of surface water in the area. 
	Injection Formation and Proposed Well: 
	Injection Formation and Proposed Well: 

	• 
	• 
	• 
	Initial Pressure at Top of Injection Formation: 

	• 
	• 
	Injection Rate: 

	• 
	• 
	Specific Gravity of Injection Fluid: 1.12 

	• 
	• 
	Permeability: 

	• 
	• 
	Reservoir Thickness: 30ft (Ground Elevations from 198ft to 168ft) 

	• 
	• 
	Porosity: 

	• 
	• 
	Surface Elevation: 2178ft 

	• 
	• 
	Depth to Injection Zone: Ground Elevation of 198ft 

	• 
	• 
	Depth to Lowermost Underground Source of Drinking Water: Ground Elevation of 1971ft 
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	Oil and Gas Wells 
	Evans Well 106 Silverville Oil Company, LLC Lafayette Township, McKean County, PA 
	Table 1 
	Permit Number / API 
	Permit Number / API 
	Permit Number / API 
	Operator 
	Farm Name 
	Total Depth Formation 
	Well Type 
	Municipality 
	Status 

	083-23515 
	083-23515 
	Minard Run Oil Co 
	Flood 3 Warrant 3903 A-2 
	Bradford 3rd 
	Injection 
	Lafayette 
	Plugged OG Well 

	083-23516 
	083-23516 
	Minard Run Oil Co 
	Flood 3 Warrant 3903 3A 3 
	41530 
	Injection 
	Lafayette 
	Plugged OG Well 

	083-40575 
	083-40575 
	HL Murry Drilling Co & US Gold Co 
	USFS Music Mountain VE-9 
	41530 
	Oil 
	Lafayette 
	Plugged OG Well 

	083-55911 
	083-55911 
	Horizontal Exploration LLC 
	Swamp Angel 3 HF 2 
	Lewis Run 
	Comb. Oil & Gas 
	Lafayette 
	Active 

	083-56579 
	083-56579 
	Pecora Enterprises 
	Evans 103 
	Lewis Run 
	Oil 
	Lafayette 
	Active 

	083-56580 
	083-56580 
	Pecora Enterprises 
	Evans 104 
	Lewis Run 
	Oil 
	Lafayette 
	Active 

	083-56581 
	083-56581 
	Pecora Enterprises 
	Evans 105 
	Lewis Run 
	Oil 
	Lafayette 
	Active 

	083-56582 
	083-56582 
	Pecora Enterprises 
	Evans 106 
	Lewis Run 
	Oil 
	Lafayette 
	Active 

	083-56583 
	083-56583 
	Pecora Enterprises 
	Evans 107 
	Lewis Run 
	Oil 
	Lafayette 
	Active 

	083-56584 
	083-56584 
	Pecora Enterprises 
	Evans 108 
	Lewis Run 
	Oil 
	Lafayette 
	Active 

	083-56585 
	083-56585 
	Pecora Enterprises 
	Evans 109 
	Lewis Run 
	Oil 
	Lafayette 
	Active 

	083-56586 
	083-56586 
	Pecora Enterprises 
	Evans 110 
	NA 
	Oil 
	Lafayette 
	Proposed But Never Materialized 

	*8-D-7 
	*8-D-7 
	Minard Run Oil Co 
	Brown Lot 4 
	Lewis Run 
	Unknown 
	Lafayette 
	Unknown 

	*Dry Hole 
	*Dry Hole 
	Unknown 
	Unknown 
	Unknown 
	Unknown 
	Lafayette 
	NA 


	* Information came from Table 1 in Fettke, C.R. 1951. Oil and Gas Field Atlas of the Bradford Quadrangle, Pennsylvania. Commonwealth of Pennsylvania Department of Internal Affairs, Special Bulletin 5 
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	ATTACHMENT C 
	Corrective Action Plan and Well Data 
	Moody and Associates, Inc. 2018 
	Corrective Action and Well Data 
	A search of the referenced sites listed in Attachment A and information provided by Sliverville was conducted to determine the locations of oil and gas wells within the area of review.  The results of those searches are shown on the attached Oil and Gas Well Maps (Figure 4 & 5) in Attachment B. A tabulation of the requested data has been included as Table 2.  Available completion reports and well records have been attached in Appendix A. 
	There were some wells found while conducting the search of the above referenced that had limited information available. For this reason, Sliverville will use monitoring wells to monitor fluid level changes to insure injected water does not migrate into USDWs. 
	Sliverville will utilize two existing active oil wells (083-56581 and 083-56583) for monitoring fluid levels in the injection zone (Lewis Run sand). Figure 7 shows the proposed monitoring locations. Figure 8 is a generalized geologic cross section through the area of review and shows the approximate location of the average bottom of casings, approximate location of the top of the Lewis Run formation and the trigger levels. The Completion report, well reports and records for the proposed UIC well have been i
	All wells will be monitored quarterly.  Injection will cease three days prior to monitoring in Well 106 and any well that is also used for production will stop production for at least three days prior to fluid level assessment. The following are action trigger levels for the fluid within the wells: 
	• 
	• 
	• 
	If the fluid level has risen to 500 feet below the average bottom of surface casing (500 feet) within any monitoring well (1000 feet from surface), monitoring will be changed from quarterly to monthly. 

	• 
	• 
	If the fluid level has risen to within 50 feet below the average bottom of surface casing within any monitoring well (550 feet from surface), the UIC well will be shut down and EPA will be immediately notified.  A modified operation plan will be submitted to EPA prior to reinitiating injection operations. The following six months will consist of monthly monitoring of the injection system and monitoring wells. Following the six months of monitoring, if the fluid levels have consistently stayed below 500 feet
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	Oil and Gas Data 
	Evans Well 106 Silverville Oil Company, LLC Lafayette Township, McKean County, PA 
	Table 2 
	Permit Number / API 
	Permit Number / API 
	Permit Number / API 
	Operator 
	Farm Name 
	Municipality 
	County 
	Well Type 
	Status 
	Date Drilled 
	Total Measured Depth (ft) 
	Total Depth Formation 

	083-23515 
	083-23515 
	Minard Run Oil Co 
	Flood 3 Warrant 3903 A-2 
	Lafayette 
	Mckean 
	Injection 
	Plugged OG Well 
	6/16/1966 
	1872 
	Bradford 3rd 

	083-23516 
	083-23516 
	Minard Run Oil Co 
	Flood 3 Warrant 3903 3A 3 
	Lafayette 
	Mckean 
	Injection 
	Plugged OG Well 
	7/26/1966 
	2012 
	41530 

	083-40575 
	083-40575 
	HL Murry Drilling Co & US Gold Co 
	USFS Music Mountain VE-9 
	Lafayette 
	Mckean 
	Oil 
	Plugged OG Well 
	1/1/1901 
	1894 
	41530 

	083-55911 
	083-55911 
	Horizontal Exploration LLC 
	Swamp Angel 3 HF 2 
	Lafayette 
	Mckean 
	Comb. Oil&Gas 
	Active 
	3/14/2013 
	2103 
	Lewis Run 

	083-56579 
	083-56579 
	Pecora Enterprises 
	Evans 103 
	Lafayette 
	Mckean 
	Oil 
	Active 
	9/5/2014 
	1738 
	Lewis Run 

	083-56580 
	083-56580 
	Pecora Enterprises 
	Evans 104 
	Lafayette 
	Mckean 
	Oil 
	Active 
	9/10/2014 
	2250 
	Lewis Run 

	083-56581 
	083-56581 
	Pecora Enterprises 
	Evans 105 
	Lafayette 
	Mckean 
	Oil 
	Active 
	9/12/2014 
	2250 
	Lewis Run 

	083-56582 
	083-56582 
	Pecora Enterprises 
	Evans 106 
	Lafayette 
	Mckean 
	Oil 
	Active 
	9/19/2014 
	2130 
	Lewis Run 
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	Permit 
	Permit 
	Permit 
	Total 
	Total 

	Number 
	Number 
	Farm 
	Well 
	Date 
	Measured 
	Depth 

	/ API 
	/ API 
	Operator 
	Name 
	Municipality 
	County 
	Type 
	Status 
	Drilled 
	Depth (ft) 
	Formation 

	083-56583 
	083-56583 
	Pecora Enterprises 
	Evans 107 
	Lafayette 
	Mckean 
	Oil 
	Active 
	9/24/2014 
	2160 
	Lewis Run 

	083-56584 
	083-56584 
	Pecora Enterprises 
	Evans 108 
	Lafayette 
	Mckean 
	Oil 
	Active 
	9/26/2014 
	2130 
	Lewis Run 

	083-56585 
	083-56585 
	Pecora Enterprises 
	Evans 109 
	Lafayette 
	Mckean 
	Oil 
	Active 
	10/2/2014 
	2490 
	Lewis Run 

	TR
	Proposed But 

	TR
	Pecora 
	Never 

	083-56586 
	083-56586 
	Enterprises 
	Evans 110 
	Lafayette 
	Mckean 
	Oil 
	Materialized 
	<Null> 
	NA 
	NA 

	*8-D-7 
	*8-D-7 
	Minard Run Oil Co 
	Brown Lot 4 
	Lafayette 
	Mckean 
	Unknown 
	Unknown 
	11/11/2016 
	2003 
	Lewis Run 

	*Dry Hole 
	*Dry Hole 
	Unknown 
	Unknown 
	Lafayette 
	Mckean 
	Unknown 
	NA 
	Unknown 
	Unknown 
	Unknown 


	* Information came from Table 1 in Fettke, C.R. 1951. Oil and Gas Field Atlas of the Bradford Quadrangle, Pennsylvania. Commonwealth of Pennsylvania Department of Internal Affairs, Special Bulletin 5 
	Moody and Associates, Inc. 2018 
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	ATTACHMENT E 
	ATTACHMENT E 
	Name and Depth of USDWs 
	Moody and Associates, Inc. 2018 
	Name and Depth of USDWs 
	A search of the references noted in Attachment A and of information provided by Sliverville was completed for the area of review.  The search did not show any groundwater wells within 0.25 miles of the proposed injection well. 
	There are 2 bedrock formations in the area of review, the Pocono Formation (also known as the Shenago though Oswayo formation, undivided) and the Pottsville Formation. The Pocono Formation is Devonian to Mississippian in age. The Pocono Formation includes greenish gray, olive buff sandstone and siltstone, and gray shale in varying proportions. This Pottsville Formation, which overlies the Pocono Formation, is Pennsylvanian in age. The Pottsville Formation consists of predominantly gray sandstones and conglo
	A review of the surrounding oil and gas well logs showed that the surface casing strings extend to between 230 and 520 feet below ground surface (bgs), and fresh water was encountered between 70 and 205 feet bgs (Table 3). Based on this information, the base of the USDW has been set at 300 feet bgs.  Monitoring trigger levels have been established to the average bottom of the surface casing for wells in the area cased to below 230 feet (468 feet) to further ensure protection of USDWs.  Additional informatio
	The closest public water supply is located in Lewis Run, Pennsylvania, approximately 1.25 miles east of the proposed injection well. Lewis Run is supplied by Bradford City Water Authority. 
	The closest groundwater well is located approximately 0.8 mile northwest of the proposed UIC well.  The well is owned by Taylor/Tharp Sub Contractors and is used for domestic use (Figure 10). 
	Moody and Associates, Inc. 2018 
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	Surface Casing Data 
	Evans Well 106 Sliverville Oil Company, LLC Lafayette Township, McKean County, PA 
	Table 3 
	Permit Number / API 
	Permit Number / API 
	Permit Number / API 
	Operator 
	Farm Name 
	Fresh GW encountered (ft below surface) 
	End of Surface Casing (ft below surface) 
	Total Measured Depth (ft) 

	083-23515 
	083-23515 
	Minard Run Oil Co 
	Flood 3 Warrant 3903 A-2 
	NA 
	411 
	1872 

	083-23516 
	083-23516 
	Minard Run Oil Co 
	Flood 3 Warrant 3903 3A 3 
	NA 
	401 
	2012 

	083-40575 
	083-40575 
	HL Murry Drilling Co & US Gold Co 
	USFS Music Mountain VE-9 
	Unknown 
	Unknown 
	1894 

	083-55911 
	083-55911 
	Horizontal Exploration LLC 
	Swamp Angel 3 HF 2 
	NA 
	520 
	2103 

	083-56579 
	083-56579 
	Pecora Enterprises 
	Evans 103 
	70 
	488 
	1738 

	083-56580 
	083-56580 
	Pecora Enterprises 
	Evans 104 
	100 
	518 
	2250 

	083-56581 
	083-56581 
	Pecora Enterprises 
	Evans 105 
	170 
	514 
	2250 

	083-56582 
	083-56582 
	Pecora Enterprises 
	Evans 106 
	85 
	456 
	2130 

	083-56583 
	083-56583 
	Pecora Enterprises 
	Evans 107 
	80 
	453 
	2160 

	083-56584 
	083-56584 
	Pecora Enterprises 
	Evans 108 
	80 
	464 
	2130 

	083-56585 
	083-56585 
	Pecora Enterprises 
	Evans 109 
	205 
	455 
	2490 

	083-56586 
	083-56586 
	Pecora Enterprises 
	Evans 110 
	NA 
	NA 
	NA 

	*8-D-7 
	*8-D-7 
	Minard Run Oil Co 
	Brown Lot 4 
	NA 
	230 
	2003 

	*Dry Hole 
	*Dry Hole 
	Unknown 
	Unknown 
	NA 
	NA 
	Unknown 

	PA Well ID 
	PA Well ID 
	Driller 
	Owner 

	540545 
	540545 
	KELLNER WELL DRILLING 
	Taylor/Tharp Sub Contractors 
	181 
	40 
	200 


	* Information came from Table 1 in Fettke, C.R. 1951. Oil and Gas Field Atlas of the Bradford Quadrangle, Pennsylvania. Commonwealth of Pennsylvania Department of Internal Affairs, Special Bulletin 5 
	Moody and Associates, Inc. 2018 
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	ATTACHMENT G 
	Geological Data on Injection and Confining Zones 
	Moody and Associates, Inc. 2018 
	Geological Data on Injection and Confining Zones 
	Evans Lease Well 106 (Well 106) is drilled and completed into the Bradford group, specifically the Lewis Run sand. The Bradford group is Upper Devonian in age and consists of interbedded sandstone, siltstone and shale (Shultz). The Lewis Run sand acts as the reservoir rock for the Lewis Run pool and is located approximately 100 feet below the Bradford Third sand. The Lewis Run sand is profiled for Well 106 at approximately 1,980 feet below the surface with a confining layer approximately 60 feet thick above
	The oil and gas sands in this area were deposited in shallow marine areas, in a near shore/continental shelf type setting.  The sand bodies were deposited as elongated lenses, representing off-shore sand bars or dunes (Fettke, 1941).  The siltsone and shale between the sandstone lenses act as confining layers and limit the upward migration of fluids from the injection zone (Lewis Run sand). The Bradford anticline, located just to the southeast of the injection well acts as an additional structural barrier. 
	Structurally, this area is comprised of broad asymmetrical synclines and anticlines, with long axes trending northeast to southwest (Fettke, 1938). The Bradford anticline is located approximately 2,200 feet southeast of the proposed injection well. 
	A fracture trace analysis was completed by Moody for the area surrounding Well 106. Fracture traces are linear zones of concentrated, nearly vertical cracks formed in the bedrock that are naturally occurring and expressed on the ground surface. These geologic features are identified using stereoscopic aerial photography and other remote sensing techniques, including LiDARderived digital elevation models and infrared aerial photography. The analysis was completed to determine the prevalence, orientation, and
	-

	Based on data obtained from the fracture trace analysis there are a two lineaments within the area of review. The first is approximately 3,360 feet in length in an approximate north-south orientation. The southernmost 625 feet of the lineament extends in to the northern area of review, and is approximately 780 feet north-northwest of Well 106 at its closest approach. The second lineament is approximately 8,600 feet in length and is oriented northwest-southeast. The northeasternmost 2,187 feet of the lineame
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	ATTACHMENT H 
	Operating Data 
	Moody and Associates, Inc. 2018 
	Operating Data 
	Sliverville is proposing to inject a maximum of 1,000 bbls/day.  The maximum injection pressure will be 1733 psi (see calculation below). A copy of Sliverville analytical results for their production fluid has been included for your review. 
	Sliverville will utilize a series of monitoring wells to monitoring fluid level changes.  Additional information on the monitoring plan is located in Attachment C. 
	Calculation of Maximum Injection Pressure 
	MIP={[FG -0.433 psi/ft x (SG + 0.050)] x (depth)} -14.7psgi 
	MIP Calculation 

	Fracture Gradient (FG) (if unknown, 0.8psi) 
	Fracture Gradient (FG) (if unknown, 0.8psi) 
	Fracture Gradient (FG) (if unknown, 0.8psi) 
	1.23 

	Specific Gravity (SG)= 
	Specific Gravity (SG)= 
	1.12 

	Depth to top of injection zone(ft)= 
	Depth to top of injection zone(ft)= 
	1980 

	Maximum Injection Pressure (psig)= 
	Maximum Injection Pressure (psig)= 
	1,417.61 


	Breakdown Pressure: 
	Breakdown Pressure: 
	Breakdown Pressure: 
	2468 2010 1.23 
	psi feet psi/ft 

	Feet below surface: 
	Feet below surface: 

	Fracture gradient: 
	Fracture gradient: 
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	Pecora Enterprises 
	Pecora Enterprises 

	Attn: Jay Pecora 
	Attn: Jay Pecora 

	42 Parkway Lane 
	42 Parkway Lane 

	Bradford, PA 16701 
	Bradford, PA 16701 

	TR
	Report of Analysis 

	TR
	Sample 

	Client Sample ID 
	Client Sample ID 
	Lab Sample ID 
	Matrix 
	Date Sampled 
	Date Received 
	Notes 

	Sample 5010170-01 Water 01/02/2015 14:20 01/06/2015 14:15 
	Sample 5010170-01 Water 01/02/2015 14:20 01/06/2015 14:15 


	Report Narrative 
	The results contained in this report are only representative of the samples received. Environmental Service Laboratories, Inc. is not 
	responsible for use or interpretation of the data included herein. 
	Definitions 
	Zz 
	Zz 
	Zz 
	Laboratory not accredited for analysis in the specified matrix. 

	R 
	R 
	Received out of recommended hold time. 

	D 
	D 
	The reported value is from a dilution. 

	ND 
	ND 
	Less than reporting limit 

	RL 
	RL 
	Reporting Limit 

	CFU 
	CFU 
	Colony Forming Units 


	Certifications 
	Analyses performed by Environmental Service Laboratories, Inc., Indiana PA unless otherwise specified. Environmental Service Laboratories, Inc., Indiana, PA/TNI Certification #32-00382 
	Approved By 
	DRAFT REPORT DATA SUBJECT TO CHANGE 
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	Figure
	Pecora Enterprises 
	Pecora Enterprises 
	Pecora Enterprises 
	Reported: 01/27/2015 13:23 

	42 Parkway Lane 
	42 Parkway Lane 

	Bradford, PA 16701 
	Bradford, PA 16701 

	Lab Sample ID#: 
	Lab Sample ID#: 
	5010170-01 

	Sample Type: 
	Sample Type: 
	Water 
	Sample Date: 
	01/02/2015 14:20 

	Sample Source: 
	Sample Source: 
	Grab 
	Receipt Date:
	01/06/2015 14:15 

	Sampler: 
	Sampler: 
	Client 

	Client Sample ID: 
	Client Sample ID: 
	Sample 

	TR
	Sample 
	Data 
	Analyst/ 
	Analysis 

	Analyte 
	Analyte 
	Result 
	Units 
	Qualifier 
	RL 
	Method 
	Certification 
	Date/Time 


	General Chemistry 
	General Chemistry 
	General Chemistry 

	Alkalinity, Total (CaCO3) 
	Alkalinity, Total (CaCO3) 
	ND 
	mg/L 
	20.0 
	SM2320 B-97 
	ABO 
	01/06/15 16:24 

	Chloride 
	Chloride 
	107000 
	mg/L 
	D 
	5.00 
	SM4500-Cl D-97 
	SMM 
	01/08/15 20:28 

	pH 
	pH 
	4.89 
	S.U. 
	R 
	1.00 
	SM4500-H B-00 
	ABO 
	01/06/15 16:22 

	Specific Conductance 
	Specific Conductance 
	272200 
	umhos/cm 
	1.0 
	SM2510 B-97 
	JMF 
	01/06/15 22:23 

	Specific Gravity 
	Specific Gravity 
	1.12 
	Zz 
	-
	ZTR 
	01/23/15 11:43 

	Total Dissolved Solids 
	Total Dissolved Solids 
	223000 
	mg/L 
	25 
	SM2540 C-97 
	LMB 
	01/08/15 13:30 

	Total Metals 
	Total Metals 

	Barium 
	Barium 
	ND 
	mg/L 
	D 
	0.500 
	EPA200.7 4.4 
	SFS 
	01/08/15 14:13 

	Calcium 
	Calcium 
	18500 
	mg/L 
	D 
	50.0 
	EPA200.7 4.4 
	SFS 
	01/08/15 14:13 

	Hardness 
	Hardness 
	57400 
	mg/L 
	SM2340 B-97 
	SFS 
	01/08/15 14:13 

	Iron 
	Iron 
	39.4 
	mg/L 
	D 
	1.00 
	EPA200.7 4.4 
	SFS 
	01/08/15 14:13 

	Magnesium 
	Magnesium 
	2750 
	mg/L 
	D 
	50.0 
	EPA200.7 4.4 
	SFS 
	01/08/15 14:13 

	Manganese 
	Manganese 
	20.2 
	mg/L 
	D 
	0.500 
	EPA200.7 4.4 
	SFS 
	01/08/15 14:13 

	Sodium 
	Sodium 
	49900 
	mg/L 
	D 
	125 
	EPA200.7 4.4 
	SFS 
	01/14/15 14:55 
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	ATTACHMENT M 
	Construction Details 
	Moody and Associates, Inc. 2018 
	Construction Details 
	The following is information provided by Sliverville on the conversion of Evans Well 106 to a UIC well.  Figure 13 shows the current well schematic for the UIC well. 
	Specifications to note: 
	• 
	• 
	• 
	Open Hole: 6 1/4 inch 

	• 
	• 
	Casing -outside diameter: 6 5/8” 

	• 
	• 
	Weight of 6 5/8 Inch Casing: 23 lb. /ft. 

	• 
	• 
	Yield of Cement: “1 A” (yield measured in: ft.cubed / a sack) 

	• 
	• 
	Area Calculation: 0.1782 ft. squared 

	• 
	• 
	Packer Depth Setting: 1940 ft. Measured Depth (MD) 

	• 
	• 
	Cement Depth: Top of Cement MD = 157 ft. Bottom of Cement = 456 ft. 


	Cement Calculation: 299 ft. (x) .1782 ft. squared = 53.3 cubic feet = 53.3 ft. cubed / 1 % by cement yield = 53 Sacks of cement in true open hole (with the 10% excess); therefore (53 Sacks x 10%) = 58 total sacks of cement. The well should be cemented with 58 sacks of Class A Type I cement with 2% CaCl2 per sack. It was reported that 55 sacks of cement were used which agrees with the calculation. 
	Packer: A packer is set at a measured depth (M.D) of 1940 ft. 
	Moody and Associates, Inc. 2018 
	Ground Surface 
	Ground Surface 
	Bradford First1350' -1380' Bradford Third 1860' -1920' Lewis Run 1980 ' -2010' 9' 5/8" x 55' Casing 6' 5/8" x 456' Casing 6' 1/4"Open Hole 2' 3/8" x 2100' Tubing Packer1940' TD: 2130' Cement157' fromTop 
	Notes: 
	Notes: 

	11548 Cotton Road Meadville, PA 16335814.724.4970 voice 814.724.4973 faxwww.moody-s.com Checked by: Date: JCB Project #: 14-554-AF 2/3/2017 Revision: Prepared for: Map Reference: ESE FIGURE 13INJECTION WELL SCHEMATICEvans Well 106UIC Permit ApplicationLafayette Township, McKean County, Pennsylvania Scale:SCHEMATIC NOT TO SCALEDrawn by: This exhibit is based on the well completion report. Sliverville Oil Company, LLC 0 
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	ATTACHMENT P 
	Monitoring Program 
	Moody and Associates, Inc. 2018 
	Underground Injection Control Monitoring Plan 
	The flow rate and cumulative injected volume of produced water will be monitored with a totalizing flow meter, sized to measure the anticipated range of flow rates. Installation of the measuring device will be in accordance with manufacture's specifications. Calibration and preventive maintenance of the measuring device will be conducted per the manufacture's recommendations. Visual inspections will be conducted prior to startup and periodically during operation to check for issues with the connections, wat
	Flow data and support information will be recorded on a daily basis and/or per truckload. Metering data will be compared to truckload data. If any variances occur, they will be reconciled. Recorded information may include, but not be limited to the following: site, location, date, meter ID, times, flow measurements, transport volume, truck load information, etc. In addition to these items, the operator will note any issues identified and corrective actions taken during the daily inspection.  Calibration and
	A dual pen chart recorder will be used to continuously monitor the injection pressure and annular pressure. Pressure information will be monitored and recorded 24 hours per day, 7 days per week. If the annular pressure reaches a level which equals the down-hole pressure, or the down-hole pressure exceeds the fracture gradient, an automatic high pressure shut off valve will halt any further injection. Operation of the injection well will not recommence until the cause of the pressure increase has been locate
	Sliverville will utilize two existing active oil wells (083-56581 and 083-56583) for monitoring fluid levels in the injection zone (Lewis Run sand). Figure 7 shows the proposed monitoring locations. Figure 8 is a generalized geologic cross section through the area of review and shows the approximate location of the average bottom of casings, approximate location of the top of the Lewis Run formation and the trigger levels. The Completion report, well reports and records for the proposed UIC well and monitor
	All wells will be monitored quarterly. Any well that is also used for production will stop production for at least one week prior to fluid level assessment. The flowing are action trigger levels for the fluid within the wells: 
	Moody and Associates, Inc. 2018 
	 
	 
	 
	If the fluid level has risen to 500 feet below the average bottom of surface casing (500 feet) within any monitoring well (1000 feet from surface), monitoring will be changed from quarterly to monthly. 

	 
	 
	If the fluid level has risen to within 50 feet below the average bottom of surface casing within any monitoring well (550 feet from surface), the UIC well will be shut down and EPA will be immediately notified. A modified operation plan will be submitted to EPA prior to reinitiating injection operations. The following six months will consist of monthly monitoring of the injection system and monitoring wells. Following the six months of monitoring, if the fluid levels have consistently stayed below 500 feet 
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	ATTACHMENT Q 
	Plugging and Abandonment Plan 
	Moody and Associates, Inc. 2018 
	ATTACHMENT R 
	Necessary Resources 
	Moody and Associates, Inc. 2018 
	Necessary Resources 
	Sliverville has obtained an Irrevocable Standby Letter of Credit No. S-715 up to the aggregate which shall be deposited into a Standby Trust Fund (the Fund). The Fund has been established to assure compliance with the plugging and abandonment requirements established by the EPA. The Irrevocable Standby Letter of Credit and Standby Trust Agreement are included below. 
	amount of 15,007.40 
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	APPENDIX A 
	APPENDIX A 
	Completion Reports and Well Reports 
	Completion Reports and Well Reports 
	Completion Reports 
	Completion Reports 
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	Location Plats 
	Location Plats 
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	Plugging Certificates 
	Plugging Certificates 

	083-23515 083-23516 083-40575 
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	Completion Reports 
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	Plugging Certificates 
	Moody and Associates, Inc. 2018 
	Figure
	Figure
	Figure
	Figure
	APPENDIX B 
	All Information on Well 106 
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