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1.0 INTRODUCTION

The permit application entitled “EPA Underground Injection Control Well Application, Saltwater
Disposal Well, Irvin A19 Well, Bell Township, Clearfield County, Pennsylvania” was prepared for EOG
Resources, Inc. by Mactech Mineral Management, Inc., in January 2005. The subject UIC Class 1I-D Well
permit was issued to EOG Resources on May 20, 2005. Conditions of the permit included a monthly
volume limit of 21,000 bbls/month and Maximum Injection Pressure (MIP) (Surface) of 3240 psi. The
Area of Review (AOR) for the permit application was a ¥4 mile radius around the Irvin A-19 well. In a
letter dated February 12,2009, USEPA increased the monthly volume limit to 27,000 bbls/month. The
Irvin A-19 well was transferred from EOG to EXCO via an asset purchase agreement effective November
1,2007.

Injection occurs into the Lower Devonian Oriskany Group (Ridgeley Sandstone and Shriver Chert), with
injection occurring via tubing and packer with the top of the injection interval at 7293 feet. This renewal
application has been developed to meet all pertinent requirements of EPA Form 7520-6 and 40 CFR
Sections 144 and 146A. A copy of the completed EPA Form 7520-6 is presented in Appendix A.
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2.0 ATTACHMENT A - MAPS AND AREA OF REVIEW

2.1 PART | - WELL LOCATION

The surface location of the Irvin A-19 injection well is adequately described by the latitude and
longitude coordinates on EPA Form 7520-6 (Appendix A). The well is located approximately 2.2 miles
northwest of the town of Rock Springs, Clearfield County, Pennsylvania.

2.2 PART Il - AREA OF REVIEW SIZE DETERMINATION (40 CFR § 144.6)

The Area of Review (AOR) utilized in this application is a 0.25-mile fixed radius from the proposed
injection well per 40 CFR § 144.6(b).

2.3 PART Ill - MAPS (40 CFR § 144.31 AND 146.24)

e The mapping presented in this section is developed to address requirements of 40 C.F.R. §§
144.31(e)(7) & 146.24(2). Oil and gas well locations and other well information referenced in
this section were obtained from the Pennsylvania Geologic Survey Exploration and
Development Well Information Network (EDWIN). Water well information was obtained from
the Pennsylvania Ground Water Information System (PAGWIS) database.

Figure 2-1 is a topographic map showing the AOR and the following items within the AOR:

e Producing oil or gas wells - As indicated on Table 2-1 and summarized on Table 2-1, there
are four wells identified in the EDWIN database as producing oil or gas wells in the AOR. All of
the subject wells were present at the time of the initial application. The total depth of these
wells range from 3294 to 4758 ft, with the deepest well approximately 2,500 ft above the
injection interval.:

e Abandoned oil or gas wells - There are no abandoned wells based on EXCO’s knowledge and
review of publicly available information.

e Wells Within Proposed Injection Interval - There are no wells within the injection interval of
the Irvin A-19 well.

¢ Shallow oil and gas wells - No other shallow oil and gas wells are within the AOR

e Dryholes-There are no dry holes based on EXCO’s knowledge and review of publicly available
information.

e Injection wells - Other than the permitted Irvin A-19 well, no other UIC Class IID injection wells
were identified in the AOR.

e Drinking water wells - Review of the PAGWIS indicated that there are no wells withing the AOR.

e Springs and surface water bodies — An unnamed tributary to Laurel Run cuts across, from east
to west) the central portion of the AOR and is located approximately 180 feet north of the Irvin
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A-19 well. No other surface bodies are withing the AOR. No know springs are located within the
AOR, specifically springs used as a potable water source.

Mines (surface and subsurface), quarries - Former surface miles were located within the
southern portion of the AOR. These mines have been reclaimed and are no longer active. The
Irvin A-19 well is located outside of the former mined area. No quarries were identified within
the AOR.

Residences - The surface owners of properties within 1/4 mile of the injection well are shown
on Figure 2-3. Table 2-3 lists the owners and addresses for the subject parcels.

Schools - No schools were identified in the AOR.
Hospitals - No hospitals were identified in the AOR.
Roads - There are no named roads within the AOR. McGees-Mills Road is the nearest named

road and is approximately one-mile to the east.

Faults - There were no faults identified in the AOR based on information available to Tetra Tech
including the surface geologic map (included in Section 2.0).

Figure 2-2 - Topographic map that extends s-mile beyond the AOR boundary (a radius of %2 mile from
the proposed injection well)

Producing oil or gas wells — <<Need to updated based on database information>>
Abandoned oil or gas wells - <<I think there may be a couple plugged wells>>

Dry holes - There were no dry holes in the reviewed area.

Injection wells - No UIC Class Il injection wells were identified in the reviewed area.

Drinking water wells- One well (484306) was identified within one-mile of the Irvin A-19 well
and is approximately Y2-mile west of the Irvin A-19 well. This wellis listed as 380-feet in depth.
Springs and surface water bodies - An unnamed tributary to Laurel Run cuts across, from
east to west) the central portion of the AOR and is located approximately 180 feet north of the
Irvin A-19 well. No other surface bodies or springs are located within half a mile.

Mines (surface and subsurface), quarries - No active mines or quarries were identified in the
0.5-mile reviewed area, other than what was detailed in the previous section.

Schools - No schools were identified in the reviewed area.

Hospitals - No hospitals were identified in the reviewed area.

Roads - There are no named roads within a half mile of the Irvin A-19 well. McGees-Mills Road
is the nearest named road and is approximately one-mile to the east.

Faults - There were no faults identified in the reviewed area based on information reviewed
by Tetra Tech including the surface geologic map (included in Section 2.0).

Figure 2-3 - Topographic map extending one mile beyond the facility property boundary (a radius of
1.25 miles from the proposed injection well)

Project injection well(s), well pad(s) and/or project area - The proposed injection well, Irvin
A-19, is shown on the map.

Applicable AOR - the 4 mile AOR is shown.

[E] TETRA TECH 2-2 January 2023



UIC Class Il Well Permit Renewal
Irvin A-19 Well EXCO Resources LLC

e All outcrops of injection and confining formations - Based on the surface geologic map for
the reviewed area, there were no outcrops of the injection or confining formations.

e Al surface water intake and discharge structures - No surface water intake or discharge
structures were identified in the reviewed area.

e All hazardous waste treatment, storage, or disposal facilities - No such facilities were
identified in the reviewed area.

2.4 PART IV - AREA OF REVIEW WELLS AND CORRECTIVE ACTION PLANS (40
CFR § 144.31 AND 146.24)

Table 2-1 provides available information on producing wells in the referenced mapped areas. These
wells were identified and presented in the original application package and have not changed in the
last 20 years.

The Pennsylvania Geologic Survey “Ground Water Inventory System” (PAGWIS) database was accessed
to determine sources of groundwater in the site area. It is noted that the well reporting requirement,
which was established in 1968, is not considered to be a complete record of water wells and other wells
which may be present. (Pennsylvania Topographic and Geologic Survey, February 7, 2019). No wells
were identified within the AOR

2.5 PARTV - LANDOWNERS INFORMATION (40 CFR § 144.31 AND 147)

Tetra Tech reviewed the property owner information provided by the Greene County GIS web site
(https://gis.vgsi.com/GreeneCountyPAMap/) for property owner information. Figure 2-4 presents a
view of the property boundaries and owners with respect to the injection well. The following
landowners are within a v4-mile of the facility property boundary:
e Yoder, Dustin L & Karen S, 2420 Byrd Lane, Alexandria, Virginia, 22303 (PN 1020B0800000004)
e Commonwealth of Pennsylvania, PA Game Commission, 2001 Elmerton Ave, Harrisburg,
Pennsylvania 17110. (PN 1020B0800000009)
e Commonwealth of Pennsylvania, PA Game Commission, 2001 Elmerton Ave, Harrisburg,
Pennsylvania 17110. (PN 1020B0800000012)
e EXCO Resources PALLC, 12377 Merit Drive, Suite 1700, Dallas, Texas, 75251 (PN
1020B08000000040)

@ TETRA TECH 2-3 January 2023



UIC Class Il Well Permit Renewal
Irvin A-19 Well EXCO Resources LLC

3.0 ATTACHMENT B - GEOLOGICAL DATA ON INJECTION AND CONFINING

ZONES

3.1 PART | - GEOLOGICAL DATA (40 CFR § 146.24)

3.1.1 Regional Physiography

From a regional perspective, the Irvin A-19 well is located on the eastern edge of the Appalachian
Plateau Geologic Province. Asindicated on Figure 3-1, the well is situated along the northwest flank of
the Chestnut Ridge Anticline. As such, the regional dip in the vicinity of the well would be anticipated
to be to the northwest. There are no faults indicated on the geologic map suggesting that there are no
significant faults extending to the surface.

3.1.2 Drinking Water Aquifers

Based on drilling records of shallow gas wells in the area, the base of the lowest most
underground sources of drinking water (USDW) was indicated in the original application to be
approximately 540 ft. A review of the PA Groundwater Information System (PAGWIS) in July
2025 indicated that there were no drinking water wells in the %2- mile AOR. There was three
drinking water well in the database within one mile of the Irvin A-19 well. Awell and is located
approximately Y2 mile northeast of the Irvin A-19 well and is reported to have a depth of 380 ft.
Two additional wells are located between 3 to 1 mile to the north and are have reported
depths of 200 feet and 163 feet. The location of the wells are shown on Figure 3-2.

3.1.3 Geologic Setting

Figure 3-1is a geologic map of the McGees Mills quadrangle. From a regional perspective, the
Irvin A-19 well is located on the eastern edge of the Appalachian Plateau Geologic Province. As
indicated on Figure 3-1, the well is situated along the northwest flank of the Chestnut Ridge
Anticline. As such, the regional dip in the vicinity of the well would be anticipated to be to the
northwest. There are no faults indicated on the geologic map suggesting that there are no
significant faults extending to the surface.

Figure 3-2 presents a generalized geologic section of the region from the original Mactech
application in 2005.
Injection Zone

The Irvin A-19 well injects into the Lower Devonian Oriskany Group (Ridgeley Sandstone and
Shriver Chert). This zone is described in the original permit application as:
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e Ridgeley Sandstone: The Ridgeley sandstone thickness is approximately 6 feet in
thickness and is described as a 2 foot section of sandstone from 7,295-7,297 feet in
depth, fine to medium grained, light gray to gray, quartzitic, quartz grains mostly sub
angular, a few rounded and 4 feet of limestone from 7,297 -7,301 feet in depth.

e Shriver Chert: The Shriver Chert is approximately 43 feet in thickness and is described
as consisting of limestone, fine, clastic, brownish to dark brownish gray, containing
fragments of shells, and a great deal of quartz silt and sand in the upper 26 feet. The
lower 17 feet of the Shriver Chert is described as limestone, very fine to fine, clastic
brownish to dark brownish, containing a great deal of light gray silty tripolitic chert and
light brownish to brownish-gray sub chalcedonic chert.

Confining Zones

Upper Confining Zones: Devonian age Onondaga Formation and Hamilton Group-Gross
Thickness 589 feet. Onondaga formation is described as being 74 feet in thickness generally
consisting of limestone, shale and chert. Immediately lying above the Onondaga is a 1-foot
section the Tioga bentonite, lying above the Tioga bentonite is the Hamilton group is 515 feet
in thickness predominately consisting of grayish-black shale.

Lower Confining Zone: Silurian age Helderberg and Keyser formations-The Helderberg is
generally described as consisting of imestone and shale is 166 feet in thickness and the Keyser
is described as consisting of limestone and dolomite and is 70 feet in thickness.

3.1.4 Faulting and Seismic Activity

Faulting is known to occur in the Appalachian Plateau region, particularly associated with anticlinal
structures. Many researchers consider the potential for induced seismicity related to injection wells to
be greater when injected fluids and pressures interact with faults which extend to Precambrian
basement rocks. As discussed in the “Geology of Pennsylvania” (Pennsylvania Geological Survey and
Pittsburgh Geological Survey, 1999) in describing the typical faults occurring in the Appalachian Plateau
structures, “These faults die out in the overlying Devonian Shales. Beneath the Onondaga-Ridgeley
units, the fault planes flatten and pass into a decollement surface in the Salina Group.” In other words,
the typical faults associated with the Appalachian Plateau structures “ramp up” out of the Salina Salt
Formation and extend upward until dying out at, or slightly above, the Tully Limestone. According to
the PA DCNR “Precambrian Basement Map of the Appalachian Basin and Piedmont Province in
Pennsylvania”

http://www.dcnr.state.pa.us/cs/groups/public/documents/document/dcnr_016250.pdf) the depth to
Precambrian basement in the site vicinity is estimated at approximately 5000 meters (or approximately
16,400 feet) below sea level. The base of the Oriskany Sandstone at the Irvin A-19 well is approximately
5,600 ft. below sea level, or roughly 2 miles above the estimated top of Precambrian basement. The
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base of the Salina Salt Formation (the interval acting as the fault decollement) is estimated to occur at
adepth of approximately 1500 ft below the Oriskany Sandstone or roughly 1.5 miles above Precambrian
basement rocks. The Tully, which in generalis the upper limit of the faulting extent for faults impacting
the Oriskany, is approximately 6,000 feet below the anticipated lowest most USDW.

3.1.5 Geologic Risk Summary

The Irvin A-19 well has been permitted and injecting brine since 2005. The permit was previously
renewed in 2015. In summary, should faults be present in the Irvin A-19 area that intersect the injection
intervals (i.e., Ridgeley Sandstone or Shriver Chert) the faults would not likely extend to the USDW or to
Precambrian basement (which is believed to be a condition resulting in greater risk for induced
seismicity). The USGS Seismic Hazards Map for Pennsylvania (Figure 3-3) indicates that the Irvin A-19
well is situated in the lowest seismic risk area. It is also noted that there have been no reports of
seismicity associated with the Irvin A-19 well, which has been operating for approximately 20 years.

3.2 PART Il - PROPOSED FORMATION TESTING PROGRAM (40 CFR § 146.22)

The Irvin A-19 well has been permitted and injecting brine since 2005. The permit was previously
renewed in 2015. No additional testing has been conducted and no additional testing is planned.
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4.0 ATTACHMENT C - WELL CONSTRUCTION INFORMATION

4.1 PART | - WELL SCHEMATIC DIAGRAM (40 CFR § 146.24)

Figure 4-1 illustrates the well construction diagram for the existing Irvin A-19 well which was submitted
with the initial permit application prepared by Mactech. The completion rework report for the well is
included in Appendix A. The following features are shown on the EOG diagram in Figure 4-1:

e Underground Source of Drinking Water (USDW): As discussed in Section 2.0 Attachment B -
Geological and Geophysical Information, the base of the USDW is estimated at 380 ft based on
the depth of drinking water wells in the area and regional hydrogeologic conditions.

e Confining and Injection Zones: The injection interval is overlain by over 100 ft of confining
interval including the Hamilton Group Shale and Onondaga Chert and Shale. The confining
zone consists of over 500 feet of shale. The injection zone extends from a depth of 7,293’ to
7,335’ and consists of the Oriskany Group, Ridgley Sandstone and Shriver Chert.

e Casing and Cementing Details: The 7-inch OD casing is set to a depth of 7,232 feet and is
cemented in place up to a depth of 5,434 feet. The surface casing (10.75-inch OD) is set to a
depth of 1,013 feet and cemented to the surface. This surface casing below the estimated base
of the USDW at 380 feet and is over 600 feet below the USDW which meets the minimum of 50 ft
is required by EPA.

e Tubing and Packer: The tubing will be 2 7/8 inch diameter, and the packer was set at
approximately 7,009 feet in depth, which is approximately 20 ft above the injection interval.

e Pressure Gauges: Wellhead pressure gauges are used to monitor the 7-inch well casing annular
space and the 10.75-inch conductor casing annular space. In addition, the 2 7/8-inch injection
tubing pressure is monitored continually.

4.2 PART Il - WELL CONSTRUCTION OR CONVERSION PROCEDURES (40 CFR
§§ 144.52, 146.22, AND 146.24)

The Irvin A-19 well is an existing well that was permitted in 2005 as a Class IID UIC well. The permit for
the well was renewed in 2015. This application is to extend the existing permit for the operation of the
facility under the approved operation levels and no changes or conversions are planned.
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5.0 ATTACHMENT D - INJECTION OPERATION AND MONITORING PROGRAM

(40 CFR §§ 146.23 AND 146.24)

5.1 FACILITY LAYOUT

The existing facility is located approximately 1,100-feet south-southwest of the Irvin A-19 well.
Appendix C presents the a layout map of the injection facility, and the location of the injection facility
with respect to the injection Irvine A-19 well.

In general, the inject system/facility includes the following items:

e Wellhead at Irvin A-19 (approximately 1,100-feet north-northeast of the processing facility
e Offload valve to manifold to fill tanks.

e Three 300- barrel tanks within secondary containment.

e Filer pump

e Disposal pump

e Generator

e Buried piping from processing facility to the Irvin A-19 well

5.2 PREPARATION AND OPERATION

The facility is currently in operation and has been since 2005. The permitted Maximum Injection
Pressure (MIP) (surface) is 3,240 psi and the maximum monthly volume limit is 36,000 bbls. EXCO
generally operates the facility from Monday through Friday, but occasionally operates the facility on a
seven day a week basis to facilitate injecting the additional volume of brine.

EXCO routinely submits Specific Gravity data with its annual report for the Irvin A-19 well. Appendix D
includes Specific Gravity data from a sample collected by EXCO in December 2024 on sources of brine
disposed at the Irvin A-19 well. The average Specific Gravity of these sources is 1.136.

5.3 MONITORING PROGRAM

Injection pressures at the wellhead as well as the annular pressures of the casing and surface casing is
monitored to verify the integrity of the wells and cement seals. The well is operated within permitted
operating conditions which includes a MIP of 3,240 psi and a monthly volume limit of 36,000 bbls.
Required reports are submitted in accordance with the permit conditions.

5.4 PLAN FOR WELL FAILURE

In the event of unexpected pressure changes in any of the monitored locations, the system will be shut
down and the cause of the pressure change will be investigated. Once a cause is determined, remedial
actions will be implanted to rectify the issue prior to restarting the injection operations. The EPA will
be notified within 24-hours and a written notification will be provided within 7 days. Appropriate
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remedial actions will be implemented immediately, and an analysis of the failure will be conducted.
Remedial actions, proposed repairs, and corrective actions will be evaluated with the EPA prior to any
further injection attempts.
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6.0 ATTACHMENT E - PLUGGING AND ABANDONMENT PLAN (40 CFR §§

146.23 AND 146.24)

There is no plan for plugging or abandonment and EXCO plans to continue operation of the injection
well. In order to meet the requirements of the application, EXCO has completed a Well Rework Record,
Plugging and Abandonment Plan calculations. A copy of the plugging plan and estimate costs are
presented in Appendix E.
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7.0 ATTACHMENT F - FINANCIAL ASSURANCE (40 CFR § 144.52)

EXCO will provide a Letter of Credit to meet the financial assurance requirements for properly plugging
and abandoning the well perm the cost estimate provided in Section 6, Attachment E - Plugging and
Abandonment Plan. This document will be provided under a separate cover at a later date.
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8.0 ATTACHMENT G - SITE SECURITY AND MANIFEST REQUIREMENTS

This facility is currently in operation and has been in operation since 2005. The facility is has a limited
access road that is gated and the brine processing facility is surrounded by a chain link fence. During
operation, the facility is manned and secured during non-operation times. The Irvin A-19 well is located
in a remote area that is not accessible to the public.
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9.0 ATTACHMENT H - AQUIFER EXEMPTIONS (40 CFR §§ 144.7 AND 146.4)

The Irvin A-19 well is 7,840 feet in depth with an injection zone ranging from 7,293 to 7,335 below the
ground surface. The deepest water well within one-mile of the injection point is 380-feet, which is more
than 6,800 feet above the injection zone. An aquifer exemption is not applicable to this renewal permit.
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10.0 ATTACHMENT | - EXISTING EPA PERMITS (40 CFR § 144.52)

The facility is currently permitted as a Class Il D injection well; UIC permit PAS2D205BCLE. There are
no other EPA permits currently associated with this project.
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11.0 ATTACHMENT J - DESCRIPTION OF BUSINESS (40 CFR § 144.31)

The Irvin A-19 well is currently operating as a Class Il D injection well and has operated since 2005.
EXCO plans to continue operating the injection well in accordance with the permit conditions.
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12.0 ATTACHMENT K - OPTIONAL ADDITIONAL PROJECT INFORMATION (40

CFR § 144.4)

12.1 THE WILD AND SCENIC RIVERACT, 16 U.S.C 1273 ET SEQ

This is not applicable to this application; the facility exists and is in operation. This is for a permit
renewal.

12.2 THE NATIONAL HISTORIC PRESERVATION ACT OF 1966, 16 U.S.C 470 ET
SEQ

This is not applicable to this application; the facility exists and is in operation. This is for a permit
renewal and no expansion is planned at this point.

12.3 THE ENDANGERED SPECIES ACT, 16 U.S.C 1531 ET SEQ

This is not applicable to this application; the facility exists and is in operation. This is for a permit
renewal and no expansion is planned at this point.

12.4 THE COASTAL ZONE MANAGEMENT ACT, 16 U.S.C 1451 ET SEQ

This is not applicable to this application; the facility exists and is in operation. This is for a permit
renewal.
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13.0 REFERENCES

e EPAUnderground Injection Control Application, Saltwater Disposal Well, Irvin A19 Well, 2005,
Mactech Mineral Management
e PAGWIN, 2025: Pennsylvania Groundwater Information System
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TABLES
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Table 2-1

Oil and Gas Wells Located Within the 1/4 Mile AOR
Irvin A-19 Well
Clearfield County, Pennsylvania

Permit No. Well Name Operator Type |SpudDate| County Latitude Longitude Total Depth (Ft.)
033-24072 FEE AM597 HOPKINS 330 WELL EXCO RESOURCES PALLC GAS 7/23/1998 | Clearfield 40.971192 -78.775075 4758
033-24173 FEE AM-591 AIRVIN 427 EXCO RESOURCES PALLC GAS 12/9/1998 | Clearfield 40.971769 -78.771327 3374
033-24210 FEE A M-597 HOPKINS 424 EXCO RESOURCES PALLC GAS 1/29/1999 | Clearfield 40.975954 -78.77524 3294
033-24552 IRVIN (M-591) #657 EXCO RESOURCES PALLC GAS 2/1/2001 | Clearfield 40.974956 -78.768195 3350
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PROPOSED WELL CONSTRUCTION
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OMB No. 2040-0042 Approval Expires 12/31/2026

United States Environmental Protection Agency For Official Use Only

o) Underground Injection Control Date Received
w EPA Permit Application for a Class Il Well

(Collected under the authority of the Safe Drinking Water Act. Permit Number
Sections 1421, 1422, and 40 CFR Part 144)

Read Attached Instructions Before Starting

I. Owner Name, Address, Phone Number and/or Email

Il. Operator Name, Address, Phone Number and/or Email

EXCO Resources, Inc

12377 Merit Drive, Suite 1700
Dallas, TX 75251

(214) 368-2084

EXCO Resources (PA), LLC
325 Airport Road
Montoursville, PA 17754
(214) 368-2084

IIl. Commercial Facility | V. Ownership V. Permit Action Requested

Add Well to Area Permit
Other

VI. SIC Code(s) VII. Indian Country
Yes X! private New Permit 1311 Yes
XINo Federal X | Permit Renewal X| No
State/Tribal/ Modification
Municipal

VIII. Type of Permit (For multiple wells, use additional page(s) to provide the information requested for each additional well)

X' A. Individual | Number of Wells | Well Field and/or Project Names

B. Area 1

IX. Class and Type of Well (see reverse)

A.Class | B. Type (enter code(s)) | C. If type code is "X," explain.
11 D

X. Well Status XI. Well Information

X' A. Operating B. Conversion C. Proposed API Number 37-033-00053
Date Injection Started Date Well Constructed Permit (or EPA ID) Number PAS2D205BCLE
06/20/2005

Full Well Name IRVIN A-19

XIl. Location of Well or, for Multiple Wells, Approximate Center of Field or Project

Locate well in two directions from nearest lines of quarter section and drilling unit

Latitude 140.970541
Surface Location

Longitude
114 of 114 of Section Township Range 9 -78.773395

ft. from (N/S) Line of quarter section

ft. from (E/W) Line of quarter section.

XIil. Attachments

In addition to this form, complete Attachments A-U (as appropriate for the specific well
class) on separate sheets. Submit complete information, as required in the instructions and
list all attachments, maps or other figures, by the applicable letter.

XIV. Certification

imprisonment. (Ref. 40 CFR § 144.32)

I certify under the penalty of law that | have personally examined and am familiar with the information submitted in this document and all attachments
and that, based on my inquiry of those individuals immediately responsible for obtaining the information, I believe that the information is true,
accurate, and complete. | am aware that there are significant penalties for submitting false information, including the possibility of fine and

Authorized Signatory and Official Title (Please Type or Print) Signature Date Signed
Philip Points - EHS & Regulatory Director . —2= 07/10/2025
— 4SS W
EPA Form 7520-6 (Rev. 12-23)




EXCO Resources (PA), LLC

E : c u 12377 Merit Drive » Suite 1700 « Dallas, Texas 75251

Phone (214)368-2084 - Fax (214)368-8754
July 7, 2025

Kevin Rowsey

UIC Program Lead, Water Division

United States Environmental Protection Agency
Region Il

1650 Arch Street

Philadelphia, PA 19103-2029

RE: Notice of Signature Authority pursuant to UIC Permit Renewal
UIC No. PAS2D205BCLE
Irvin A-19 well, Clearfield County, PA.

Mr. Rowsey,

Please accept this letter as notice that | fully authorize and delegate the following
individual to have signature authority regarding US EPA UIC Permit applications
submitted on behalf of EXCO Resources (PA), LLC.

Philip Points - EHS & Regulatory Director

This individual is under my general supervision and maintains direct knowledge and
control of facility compliance for which a UIC permit is required. As such, they are
hereby authorized to have complete signature authority in all matters of compliance
related to EXCQO'’s assets within the State of Pennsylvania.

Thank you,

Harold Jameson
Vice President & Chief Operating Officer
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OMBE No, 2040-0082 Approval Explres 124342011

United Siates Environmental Protection Agenoy

o Washinglen, DT 26460
SEPA " WELL REWORK RECORD
teeme and Address of Peemiitee - . ' rmamnﬁmmm
Fxeo Resources (PA), LLC
3000 Ericsson Dirive, Suite 200 Warrendale PA, 15086 ‘
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Section Plat - B0 Acres o (Pennsylvania | | {Cleaficld ] Bteom

Surface Location Description
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] L] ——
| N T [N [N ] ) | grine Dispesal [7820 : [#1 inanadie
Tra T 138 6 [ echanced Recovery w__l 2
T PR R Ve T s ) e [ Hydrocarbon Storage  § L7520 Humber of Wells| !
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i ! _I I & B [ —i [ - Lage MHamie - = ]Dﬁ'ﬁlﬂmﬂ Weéall Number
I ' 1 - 1 A. Trvin Date Rowork Completod i,
5 062272010 :A 19 3703300053

WELL CASING RECORD -- BEFORE REWORK
Gasing Cement Perforations Rucid or Fracture
Siee Depth Sacks Typa From ‘ Treatment Racard

-

To
SR | i — | e : oo 1] s % Sanie
[0 1a3c 2 s [ 57,3 S 1 § ooy | e | A——
i
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—ﬁ:lﬂr‘"-‘- e
WELL CAZING RECORD -- AFTER REWORK (indicata Additlons and Changes 0mly)
Casing Cemant Perforations Aeld or Fractuts 3

Siza qwll‘i ~ Backs Ty Treatment Record

DESCRIBE REWORK OPERATIONS I DETAIL WIRE TIRE LUGS, UST ERCH TTFE —
USE ACDITIOHAL SHEETS IF NECESSARY Log Types Logged Intervals
=
Cmeat Bond Tog 010 - 4200
R e e e
| A

10
. i .'n r'l: H"r n'ﬂ oL D T | - =
Certification
! certify under the penalty of law that | have persenally axeminad and am familiar with the information submitted in this document and 2l
attachments and that, based on my Ingulry of those Individuals Immadiately responeible for obigining the Infoy o1 Balisve thal the
Infarmation Is true, accurate, and complie. | am aware that thers ars significant penalties for submitling in atien, Including the

ponaibliity of fine and imprisonment, (Ref. 40 CFR 144.32)
= F

Name and Official TIte (Fleasa fypa or print) Signaturss = Pate Skgned
Williem E. Velzel, Production Engincer . M/m g‘ ) lo7r20/2010 !
ookttt |

EPA Form 7520-12 [Rev. 12-08)
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Pace Altoona Pace DuBois Pace Erie Pace Wysox

2019 Ninth Avenue 40 Hoover Avenue 1920 East 38th Street 1851 Golden Mile Road
Altoona, PA 16602 DuBois, PA 15801 Erie, PA 16510 Wysox, PA 18854
w  (814) 946-4306 (814) 371-6030 (814) 315-4343 (570) 265-5040
a e EPA Lab ID: PA01737 EPA Lab ID: PA01735 EPA Lab ID: PA01736 EPA Lab ID: PA01733
NELAP PA DEP Chapter 252 NELAP NELAP
PA 07-00062 PA 33-00258 PA 25-05907 PA 08-05622
VA 460212 NY 12175 NY 12127
State Certifications:
MD 275
WV WW/SCM 364
WV DW 9963 CM

Project: Irvin

EXCO Resources
260 Executive Drive Project Number: [none]
Twp, PA 16066
Cranberry Twp, Reported:
Project Manager: Vince Armstrong 12/10/24 15:09
ANALYTICAL REPORT FOR SAMPLES

Sample ID Laboratory ID Matrix Sample Type Date Sampled Date Received
Irvin AYK4168-01 Water Grab 11/22/24 08:50 11/22/24 09:18
Pace Analytical Services, LLC Pace Labs in Altoona, PA is a NELAP (National Environmental Laboratory

Accreditation Program) accredited lab, and as such, certifies that all applicable test

. . results meet the requirements of NELAP, unless otherwise stated on the analytical
Reviewed and Submitted by: regard 7 ¥ 7

L/on % g‘i The results in this report apply to the samples analyzed in accordance with the chain of

Walter Burham custody document. This analytical report must be reproduced in its entirety.

Project Manager | Page 1 of 9




dce

Pace Altoona

2019 Ninth Avenue
Altoona, PA 16602
(814) 946-4306

EPA Lab ID: PA01737

Pace DuBois

40 Hoover Avenue
DuBois, PA 15801
(814) 371-6030

EPALab ID: PA01735

Pace Erie

1920 East 38th Street
Erie, PA 16510
(814) 315-4343

EPA Lab ID: PA01736

Pace Wysox

1851 Golden Mile Road
‘Wysox, PA 18854
(570) 265-5040

EPA Lab ID: PA01733

NELAP PA DEP Chapter 252 NELAP NELAP
PA 07-00062 PA 33-00258 PA 25-05907 PA 08-05622
VA 460212 NY 12175 NY 12127
State Certifications:
MD 275
WV WW/SCM 364
WV DW 9963 CM
EXCO Resources Project: Irvin
260 Executive Drive Project Number: [none]
Cranb Twp, PA 16066
Tanberty SWp, Reported:
Project Manager: Vince Armstrong 12/10/24 15:09
Client Sample ID: Irvin Date/Time Sampled: 11/22/24 08:50
Laboratory Sample ID:  AYK4168-01 (Water/Grab)
Date / Time Analytical *
Analyte Result MDL RL Units Analyzed Method  Analyst  Note
Analyses to be performed immediately upon sampling. See Definition indicated by: #
# Dissolved Oxygen 5.88 0.100 mg/1 12/10/24 11:40 SM rmg
4500-O-H-16
Calculated Analytes
Hardness 48800 207 mg equiv. 12/05/24 01:54 CALC- seg
CaCO3/L
General Chemistry Analysis Performed in DuBois
Specific Conductance 178000 1.00 pmhos/cm  11/22/24 14:15 SM(22) 2510  amb-D
@ 25°C B-2011
pH @ 20.8°C 5.6 pH Units 11/22/24 14:25 SM(22) amb-D B3
4500-H+
B-2011
Total Dissolved Solids (Residue, 194000 10.0 mg/1 11/26/24 15:00 SM(23) 2540 kjm-D
Filterable) C-2015
Conventional Chemistry Parameters by SM/EPA Methods
Total Alkalinity to pH 4.5 <20.0 20.0 mg CaCO3/L  11/26/24 20:30 SM 2320B-11 ztb
Chloride 100000 20000 mg/l 11/25/24 12:41  EPA300.0/2.1 bdw
Specific Gravity 1.136 0.300 - 11/26/24 15:55 SM 2710F ers
Sulfide <5.00 5.00 mg/l 11/25/24 14:40 SM 4500 S2 hdm
F-11
Total Organic Carbon <5.00 5.00 mg/l 12/03/24 17:10 SM 5310 jei
C-14

Pace Analytical Services, LLC

Pace Labs in Altoona, PA is a NELAP (National Environmental Laboratory
Accreditation Program) accredited lab, and as such, certifies that all applicable test
results meet the requirements of NELAP, unless otherwise stated on the analytical

report.

The results in this report apply to the samples analyzed in accordance with the chain of
custody document. This analytical report must be reproduced in its entirety.
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Pace Altoona

2019 Ninth Avenue
Altoona, PA 16602
(814) 946-4306

EPA Lab ID: PA01737

Pace DuBois

40 Hoover Avenue
DuBois, PA 15801
(814) 371-6030

EPALab ID: PA01735

Pace Erie

1920 East 38th Street
Erie, PA 16510
(814) 315-4343

EPA Lab ID: PA01736

Pace Wysox

1851 Golden Mile Road
‘Wysox, PA 18854
(570) 265-5040

EPA Lab ID: PA01733

NELAP PA DEP Chapter 252 NELAP NELAP

PA 07-00062 PA 33-00258 PA 2505907 PA 08-05622

VA 460212 NY 12175 NY 12127

State Certifications:

MD 275

WV WW/SCM 364

WV DW 9963 CM
EXCO Resources Project: Irvin
260 Executive Drive Project Number: [none]
Cranberry Twp, PA 16066

Tanberty SWp, Reported:
Project Manager: Vince Armstrong 12/10/24 15:09
Client Sample ID: Irvin Date/Time Sampled: 11/22/24 08:50
Laboratory Sample ID:  AYK4168-01 (Water/Grab)
Date / Time Analytical *
Analyte Result MDL RL Units Analyzed Method  Analyst  Note
Metals by Prep Method EPA 200.2

Barium 4120 2.00 mg/1 12/05/24 01:54 EPA 200.7/4.4 seg
Calcium 17600 50.0 mg/l 12/05/24 01:54  EPA200.7/44  seg
Iron 82.0 20.0 mg/1 12/05/24 01:55 EPA 200.7/4.4 seg
Magnesium 1160 20.0 mg/l 12/05/24 01:54  EPA200.7/44  seg
Manganese 9.09 2.00 mg/1 12/05/24 01:56 EPA 200.7/4.4 seg
Sodium 36100 100 mg/l 12/05/24 01:54  EPA200.7/44  seg T

Pace Analytical Services, LLC

Pace Labs in Altoona, PA is a NELAP (National Environmental Laboratory
Accreditation Program) accredited lab, and as such, certifies that all applicable test
results meet the requirements of NELAP, unless otherwise stated on the analytical

report.

The results in this report apply to the samples analyzed in accordance with the chain of
custody document. This analytical report must be reproduced in its entirety.
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Pace Altoona

2019 Ninth Avenue
Altoona, PA 16602
(814) 946-4306

EPA Lab ID: PA01737

dce

Pace DuBois

40 Hoover Avenue
DuBois, PA 15801
(814) 371-6030

EPALab ID: PA01735

Pace Erie

1920 East 38th Street
Erie, PA 16510
(814) 315-4343

EPA Lab ID: PA01736

Pace Wysox

1851 Golden Mile Road
‘Wysox, PA 18854
(570) 265-5040

EPA Lab ID: PA01733

NELAP PA DEP Chapter 252 NELAP NELAP
PA 07-00062 PA 33-00258 PA 25-05907 PA 08-05622
VA 460212 NY 12175 NY 12127
State Certifications:
MD 275
WV WW/SCM 364
WV DW 9963 CM
Project: Irvin
EXCO Resources )
260 Executive Drive Project Number: [none]
Cranberry Twp, PA 16066
Ty 1Wp, Reported:
Project Manager: Vince Armstrong 12/10/24 15:09
Notes
B3 This sample was analyzed outside the EPA holding time.
T Result was over the calibration range, but within the linear dynamic range of the instrument for the noted analyte.

Pace Analytical Services, LLC

Pace Labs in Altoona, PA is a NELAP (National Environmental Laboratory
Accreditation Program) accredited lab, and as such, certifies that all applicable test
results meet the requirements of NELAP, unless otherwise stated on the analytical

report.

The results in this report apply to the samples analyzed in accordance with the chain of
custody document. This analytical report must be reproduced in its entirety.
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Pace Altoona

2019 Ninth Avenue
Altoona, PA 16602
(814) 946-4306

EPA Lab ID: PA01737

Pace DuBois

40 Hoover Avenue
DuBois, PA 15801
(814) 371-6030

EPALab ID: PA01735

Pace Erie

1920 East 38th Street
Erie, PA 16510
(814) 315-4343

EPA Lab ID: PA01736

Pace Wysox

1851 Golden Mile Road
‘Wysox, PA 18854
(570) 265-5040

EPA Lab ID: PA01733

NELAP PA DEP Chapter 252 NELAP NELAP
PA 07-00062 PA 33-00258 PA 25-05907 PA 08-05622
VA 460212 NY 12175 NY 12127
State Certifications:
MD 275
WV WW/SCM 364
WV DW 9963 CM
Project: Irvin
EXCO Resources )
260 Executive Drive Project Number: [none]
Cranberry Twp, PA 16066
1Ty 1wp Reported:
Project Manager: Vince Armstrong 12/10/24 15:09
Definitions:
If surrogate values are not within the indicated range, then the results are considered to be estimated.
Reporting limits are adjusted accordingly when samples are analyzed at a dilution due to the matrix.
+ MBAS, calculated as LAS, mol wt 348
If the solid sample weight for VOC analysis does not fall within the 3.5-6.5 gram range, the results are considered estimated
values.
Unless otherwise noted, all results for solids are reported on a dry weight basis.
Samples collected by Pace Labs' personnel are done so in accordance with Standard Operating Procedures established by Pace
Labs.

# The following analyses are to be performed immediately upon sampling: pH, sulfite, chlorine residual, dissolved oxygen,
filtration for ortho phosphorus, and ferrous iron. The date and time reported reflect the time the samples were analyzed at the
laboratory; and should be considered as analyzed outside the EPA holding time.

A The following analytes are to be filtered immediately upon sampling: Hexavalent Chromium. Filtration through a 0.45 micron
filter within 15 minutes of sampling is required for compliance with the Clean Water Act (CWA) for reporting of hexavalent
chromium to prevent interconversion of chromium species.

* Analysis location indicator:
D: Indicates analysis performed by Pace Analytical Laboratories, LLC, 40 Hoover Ave., DuBois, PA 15801. PA DEP Chapter
252 certification: PA 33-00258.
E: Indicates analysis performed by Pace Analytical Laboratories, LLC, 1920 East 38th Street, Erie, PA 16510. NELAP
certification: PA 25-05907.
W: Indicates analysis performed by Pace Analytical Laboratories, LLC, 1851 Golden Mile Rd., Wysox, PA 18854. NELAP
certification: PA 08-05622 and NY 12127.

< Represents "less than" - indicates that the result was less than the RL, or the MDL if indicated for the parameter.

MDL Method Detection Limit - is the lowest or minimum level that provides 99% confidence level that the analyte is detected. Any

reported result values that are less than the RL are considered estimated values. If Radiological results are reported, the MDC -
Minimum Detectable Concentration is shown in the MDL column.

Definitions Continued:

Pace Analytical Services, LLC

Pace Labs in Altoona, PA is a NELAP (National Environmental Laboratory
Accreditation Program) accredited lab, and as such, certifies that all applicable test
results meet the requirements of NELAP, unless otherwise stated on the analytical

report.

The results in this report apply to the samples analyzed in accordance with the chain of
custody document. This analytical report must be reproduced in its entirety.
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Pace Altoona

2019 Ninth Avenue
Altoona, PA 16602
(814) 946-4306

EPA Lab ID: PA01737

Pace DuBois

40 Hoover Avenue
DuBois, PA 15801
(814) 371-6030

EPALab ID: PA01735

Pace Erie

1920 East 38th Street
Erie, PA 16510
(814) 315-4343

EPA Lab ID: PA01736

Pace Wysox

1851 Golden Mile Road
‘Wysox, PA 18854
(570) 265-5040

EPA Lab ID: PA01733

NELAP PA DEP Chapter 252 NELAP NELAP
PA 07-00062 PA 33-00258 PA 25-05907 PA 08-05622
VA 460212 NY 12175 NY 12127
State Certifications:
MD 275
WV WW/SCM 364
WV DW 9963 CM
Project: Irvin
EXCO Resources )
260 Executive Drive Project Number: [none]
Cranberry Twp, PA 16066
1Ty 1wp Reported:
Project Manager: Vince Armstrong 12/10/24 15:09
RL Reporting Limit - is the lowest or minimum level at which the analyte can be quantified.
[CALC] Indicates a calculated result. Calculations use results from other analyses performed under accredited methods.
ND Non Detect. The noted analyte was not detected in the sample.

(-) Method Revision Indicator - West Virginia Samples

CALC- : Indicates analysis by SM2340 B-2011. This method appears on the WV DEP List of Certified Parameters but the

PA DEP does not offer accreditation for this method.
EPA 8270D - : Indicates that samples collected in West Virginia are analyzed by Method SW 8270E.
EPA 8260B - : Indicates that samples collected in West Virginia are analyzed by Method SW 8260D.
EPA 8015D - : Indicates that samples collected in West Virginia are analyzed by Method SW 8015C.
EPA 1010 - : Indicates that samples collected in West Virginia are analyzed by Method SW 1010B.
EPA 6010B - : Indicates that samples collected in West Virginia are analyzed by Method SW 6010D.

Pace Analytical Services, LLC

Pace Labs in Altoona, PA is a NELAP (National Environmental Laboratory
Accreditation Program) accredited lab, and as such, certifies that all applicable test
results meet the requirements of NELAP, unless otherwise stated on the analytical
report.

The results in this report apply to the samples analyzed in accordance with the chain of
custody document. This analytical report must be reproduced in its entirety.
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Pace Altoona Pace DuBois Pace Erie Pace Wysox

2019 Ninth Avenue 40 Hoover Avenue 1920 East 38th Street 1851 Golden Mile Road
Altoona, PA 16602 DuBois, PA 15801 Erie, PA 16510 Wysox, PA 18854
(814) 946-4306 (814) 371-6030 (814) 315-4343 (570) 265-5040

EPA Lab ID: PA01737

NELAP
PA 07-00062

EPALab ID: PA01735

PA DEP Chapter 252
PA 33-00258

EPA Lab ID: PA01736

NELAP
PA 25-05907

EPA Lab ID: PA01733

NELAP
PA 08-05622

VA 460212 NY 12175 NY 12127
State Certifications:

MD 275

WV WW/SCM 364

WV DW 9963 CM

EXCO Resources Project: Irvin

260 Executive Drive Project Number: [none]

Cranberry Twp, PA 16066 Reported:

Project Manager: Vince Armstrong 12/10/24 15:09

Terms & Conditions
Services provided by Pace Analyitcal Services, LLC are limited to the terms and conditions stated herein, unless otherwise agreed to in a formal contract.
CHAIN OF CUSTODY Pace Analytical Services, LLC (“Pace”, “us”, or “we”) will provide, upon client request, chain of custody forms for use.

CONFIDENTIALITY
provided.

Pace maintains confidentiality in all of our client interactions. The client’s consent will be required before releasing information about the services

CONTRACTS All contracts are subject to review and approval by Pace's legal council. Each contract must be signed by a corporate officer.

PAYMENT/BILLING Unless otherwise set forth in a signed contract or purchase order, terms of payment are “NET 30 Days.” The time allowed for payment shall begin based
on the invoice date. A 1.5% per month service charge may be added to all unpaid balances beyond the initial 30 days. In its sole discretion, Pace reserves the right to request
payment before services and hold sample results for payment of due balances. We will not bill a third party without prior agreement among all parties acknowledging and accepting
responsibility for payment.

SAMPLE COLLECTION AND SUBMISSION Clients not requesting collection services from Pace are responsible for proper collection, preservation, packaging, and delivery
of samples to the laboratory in accordance with current law and commercial practice. Pace shall have no responsibility for sample integrity prior to the receipt of the sample (s)
and/or for any inaccuracy in test or analyses results as a result of the failure of the client or any third party to maintain the integrity of samples prior to delivery to Pace. All samples
submitted must be accompanied by a completed chain of custody or similar document clearly noting the requested analyses, dates/time sampled, client contact information, and trail
of custody. Samples received at the laboratory after business hours are verified on the next business day. Discrepancies are documented on the Receiving Document.
SUBCONTRACTING Some analyses may require subcontracting to another laboratory. Unless the client indicates otherwise, this decision will be made by Pace.  Subcontracted
work will be identified on the final report in accordance with NELAC requirements.

RETURN OF RESULTS Pace routinely provides verbal or email results within 10 working days of receipt of sample(s). If requested, a hard copy of the data results are routinely
sent via US Postal Service within 10 working days. At the request of the client, Pace may offer expedited return of sample results. Surcharges may apply to rush requests. All rush
requests must be pre-approved by Pace. Pace reserves the right to charge an archive retrieval fee for results older than one (1) year from the date of the request. All records will be
maintained by Pace in accordance with their retention policy.

SAMPLE DISPOSAL Pace will maintain samples for four (4) weeks after the sample receipt date. Pace will dispose of samples which are not and/or do not contain hazardous
wastes (as such term is defined by applicable federal or state law), unless prior arrangements have been made for long-term storage. Pace reserves the right to charge a disposal fee
for the proper disposal of samples found or suspected to contain hazardous waste. A return shipping charge will be invoiced for samples returned to the client at their request.

HAZARD COMMUNICATION The client has the responsibility to inform the laboratory of any hazardous characteristics known or suspected about the sample, and to provide
information on hazard prevention and personal protection as necessary or otherwise required by applicable law.

WARRANTY AND LIMITATION OF LIABILITY For services rendered, Pace warrants that it will apply its best scientific knowledge and judgment and to employ its best level
of effort consistent with professional standards within the environmental testing industry in performing the analytical services requested by its clients. We disclaim any other
warranties, expressed or implied by law. Pace does not accept any legal responsibility for the purposes for which client uses the test results.

LITIGATION All costs associated with compliance to any subpoena for documents, for testimony in a court of law, or for any other purpose relating to work performed by Pace
Analyitcal Services, LLC shall be invoiced by Pace and paid by client. These costs shall include, but are not limited to, hourly charges for the persons involved, travel, mileage, and
accommodations and for any and all other expenses associated with said litigation.

Pace Labs in Altoona, PA is a NELAP (National Environmental Laboratory
Accreditation Program) accredited lab, and as such, certifies that all applicable test
results meet the requirements of NELAP, unless otherwise stated on the analytical
report.

Pace Analytical Services, LLC

The results in this report apply to the samples analyzed in accordance with the chain of
custody document. This analytical report must be reproduced in its entirety.
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Pace® Location Requested (City/State):
40 Hoover Ave. DuBois PA 15801
Phone: (814) 375-0823

CHAIN-OF-CUSTODY Analytical Request Document

Chain-of-Custody is a LEGAL DOCUMENT - Complete all relevant fields

L

itting a sample via this chain of custody constitutes acknowledgment and acceptance of the Pace® Terms and Conditions found at https://www.pacelabs.com/resource-library/resource/pace-terms-and-conditions/

Company Name: EXCO Resources Contact/Report To:  Vince Armstrong
Street Address: Phone #:
12377 Marrit Dr. Suite 1700 E-Mail: varmstrong@excoresources.com 7
Dallas, TX 75251 - k i -com AYK4168
Cc E-Mail:
Customer Project #: Specify Container Size ** **Container Size: (1) 1L, (2) 500mL, (3) 250mL, (4)
: o " " 125ml, (5) 100mL, (6) 40mL vial, (7) EnCore, (8)
Project Name: Ivvin Invoice To: 3 I 1 | 10 | 3 I 3 | 4 | I I L TerraCore, (9) 90mL, (10) Other
Involce E-Mail: Identify Container Preservative Type*** 5% Preservativ Types: (1) None, (2) ANO3, 3]
Site Collection Info/Facility ID (as applicable): Purchase Order # (if 1 I 1 l 1 | | 6+5 l 3 | I I L H2504, (4) HCI, (S) NaOH, (6) Zn Acetate, (7)
applicable): - NaHS04, (8) Sod. Thiosulfate, (9) Ascorbic Acid, (10)
; Analysis Requested MeOH, (11) Other
Quote #: o ‘\) Proj. Mgr: 5
Time Zone Collected: [ JAK [ JPT [ IMT [ ICT [ ]ET County / State origin of sample(s): % \1 $
- Q
Data Deliverables: Regulatory Program (DW, RCRA, etc.) as applicable: Reportable [ ]Yes [ ]No 3& 9.\ g AcctNum / Client ID: £
[2) - 4 s
W |6 c £ =
[ Ilevelll [ Ilevelll [ ]Levellv Rush (Pre-approval required): DW PWSID # or WW Permit # as applicable: = 8Q -Q = O[Table #: 8
[ ]SameDay [ ]1Day [ ]2Day [ ]3Day [ ]Other ~ | O )] /\ 3 E_Q_;
[ 1Equis — | e 5 c (2 |9~ afl— se
Date Results Field Filtered (if applicable): [ ]Yes [ ]No 9 |¢ o | S|Profile / Template: EE
" 5 g &
[ _]Other Requested: Analysis: -E‘ 8 2 '-('% = Ny ; 4
* Matrix Codes (Insert in Matrix box below): Drinking Water (DW), Ground Water (GW), Waste Water (WW), Product (P), Soil/Solid (SS), Oil (OL), Wipe (WP), Tissue (TS), Bioassay ‘§ l—~ 8 O ” 5 Prelog / Bottle Ord. ID: =
(B), Vapor (V), Surface Water (SW),Sediment (SED), Sludge (SL), Caulk (CK), Leachate (LL), Biosolid (BS), Other (OT) i 2 o a>,) Il a S e
Composite Start Collected or Composite End Res.Chiorine | 3 |E€| 8 |2 5| § {2
Customer Sample ID Matrix +| 2P/ pos : ¥ - 2183 2188 5 |¢ Sample Comment g
us - pid 8
Grab Date Time Date Time | ContfResults| units | T |2 5| A |2 gzl P &
"7 % 1 Y % . v
Irvin w | e NA v | 000K & ST 121]13]1 .
i &
7 7 t
%
Additional Instructions from Pace®: Collected By: ) Customer Remarks / Special Conditions / Possible Hazards:
(Printed Name) )“‘ gﬂ) ) f\ L 4& , w&w\} -
S‘gnature / 4 .r-M # Coolers: Thermometer ID: - Correction Factgr (°C): Obs. Temp. (°C) Corrected Temp. (c) On Ice:
Tl e R 2 f
. - (V44 5 4 g i 2 :
Relinquish }Ky/(:ori/y’(zinaturé Date/Ti ri {7 : /g\ /9 v RX‘V d bv/Com?/any i aturM[ g/g Da?e/‘rme 2 2;/ [} ‘i 5/ Tracking Number:
/j 4 [ y‘) [ J J LL Y/ /
D: te/ Received by/Company: (Signaturg) Date/Time:
[iished by/Company: (signature) ate/Time: Delivered by: [ ]in-Person™ [ =~ ] Courier
s (i Date/Time: Received by/C y: (Signature) Date/Time:
| n',U ished by/Company: (Signature) ate/Time: eReived Ry company: lgnaire [ ]FedEX [ JUPS [ ]Other
Q
g [shed by/Company: (Signature) Date/Time: Received by/Company: (Signature) Date/Time: Page: of
o
=
(o]

ENV-FRM-CORQ-0019_v02_110123 ©
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ANALYTICAL SERVICES

ﬁ DC# _Title: ENV-FRM-DUBO-0026 v01_Sample Receipt Form

Effective Date: 12/06/2023

wORK ORDER ID: AYK 4 (p& CLIENT: Fx<cl [CE S00sces

1. CHECK ALL THAT APPLY: PA/Z( WVo MDo PWSo NPDES/COMPLIANCE /z/ DAIRRYo RUSHOo

2. WERE ANY OF THE SAMPLE CONTAINERS DAMAGED/LEAKING? (ARE CUSTODY SEALS BROKEN?) YES O NO/z/

IF YES, EXPLAIN:

3. NUMBER OF CONTAINERS RECEIVED: 9

4. 'WERE THE SAMPLES RECEIVED ON ICE/OTHER ACCEPTABLE REFRIGERANT? YES)Z(NO |

IF NO, EXPLAIN:

5. RECEIVING TEMP: ?AQ °C TeEMP CONTROL(S) PRESENT YESo NOwo BOTTLE(S) TEMPED: ?

6. WERE THE SAMPLES PROPERLY PRESERVED? YES/{ NO o IF NO, EXPLAIN:

7.  WERE THE SAMPLES COLLECTED IN THE CORRECT CONTAINERS? YES/E/ NOo

IF NO, EXPLAIN:

8. IS THERE HEADSPACE PRESENT FOR VOLATILES/ODOR SAMPLES? YES o NO@O N/A/m/
9. WAs COC COMPLETED PROPERLY? YES A" NO 0

Ir NO, EXPLAIN:

10. DID SAMPLE LABEL CONTAIN CLIENT/DATE/TIME PRESERVE YES )Z( NOD

IF NO, EXPLAIN:

11. WERE ANY OF THE SAMPLES RECEIVED OUTSIDE OF HOLDING TIME? YES ,Z/ NO@o

IF YES, EXPLAIN: 0 H

12. DO THE SAMPLES REQUIRE ANALYSES THAT HAVE A SHORT HOLDING TIME? YES/{ NOo

IF YES, WHAT ANALYSES? ) /72 ; (D,v' S. 07( }/( Q/(ﬁn PLEASE NOTIFY LABORATORY ANALYSTS!

13. IS SUBCONTRACTING REQUIRED? YES o0 NO & IF YES, WHAT ANALYSES?

14. WAS THE CLIENT CONTACTED? IF YES, FILL OUT THE FOLLOWING:

EMPLOYEE INITIALS: CLIENT SPOKEN TO: DATE/TIME:
OUTCOME: ,

SIGNATURE: ,AJ/L_Q)\/CJ ?/W,ﬂ‘é/

Qualtrax ID: 225284 Page 1 of 1
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gk Date of Issue: 12/12/2024 04:03:38

i DEP Bureau of Laboratories - Harrisburg NELAP - accredited by
’ P.O. Box 1467

2575 Interstate Drive NJ DEP - Laboratory Number: PA059
Harrisburg, PA 17105-1467 PA DEP LAP - DEP Lab ID: 22-00223

Contact Phone Number: (717) 346-7200

Analytical Report For
Oil And Gas Mgmt
Sample ID: 3442 783 Date Collected: 11/20/2024 12:10:00 PM Lab Sample ID: 12024018742

Status: Completed

Name of Sample Collector: Melissa S Herzing
Date Received: 11/21/2024

County: Clearfield State:
Municipality: Bell Twp

Sample Medium: Water
Sample Medium Type: Water

Location: UNT Laurel Rn Downstream
Reason: Routine Sampling
Project: NOT INDICATED
Standard Anlysis: 046
Matrix: Water

Field Tests

pH 7.56 pH units
Temperature 9.6 C

Specific Conductance 586 umhos/cm
Legal Seal: 1202663 Intact: Yes
Legal Seal: 1202665 Intact: Yes
Legal Seal: 1202666 Intact: Yes
Legal Seal: 1202664 Intact: Yes

Stream Condition:

10f3



Sample ID: 3442 783

Date Collected:

Analytical Report For
Oil And Gas Mgmt

11/20/2024 12:10:00 PM

Lab Sample ID: 12024018742

Status: Completed

Appearance: clear

Test Codes / CAS # - Description Reported Results Date And Time Analyzed Approved by Test Method
00410 ALKALINITY AS CaCO3 @ pH 4.5 96.6 mg/L 11/21/2024 04:54 PM JAHOGUE SM 2320B

** Comment ** Sample bottle had headspace present before analysis

01105A ALUMINUM, TOTAL (WATER & WASTE) BY ICP <300. ug/L (U) 12/02/2024 10:31 AM CREITMEYER EPA 200.7
00610A AMMONIA TOTAL AS NITROGEN <.02mg/L (V) 11/26/2024 03:38 AM MAMCNULTY EPA 350.1
01002H ARSENIC, TOTAL (WATER & WASTE) BY ICPMS <3.00 ug/L (U) 12/03/2024 09:23 AM ELEEDY EPA 200.8
01007A BARIUM, TOTAL (WATER & WASTE) BY ICP 44.00 ug/L 12/02/2024 10:31 AM CREITMEYER EPA 200.7
01022K BORON, TOTAL (WATER & WASTE) BY ICP <200. ug/L (U) 12/02/2024 10:31 AM CREITMEYER EPA 200.7
71870 BROMIDE BY ION CHROMATOGRAPHY <0.2mg/L (V) 11/21/2024 12:14 PM FVODOPIVEC EPA 300.0
00916A CALCIUM, TOTAL (WATER & WASTE) BY ICP 77.400 mg/L 12/02/2024 10:31 AM CREITMEYER EPA 200.7
00316 Carbonaceous Biochemical Oxygen Demand 5 Day 8.46 mg/L 11/26/2024 08:56 AM KAYLEONARD SM 5210B-16
Duplicate values are not within acceptable range

00900 HARDNESS, TOTAL (CALCULATED) 260 mg/L 12/02/2024 10:31 AM CREITMEYER SM 2340 B

** Comment ** Accredited by NJ only - accreditation not available from PA

01045A IRON, TOTAL (WATER & WASTE) BY ICP <100.0 ug/L (V) 12/02/2024 10:31 AM CREITMEYER EPA 200.7
01132A LITHIUM, TOTAL (WATER & WASTE) BY ICP <25.0 ug/L (U) 12/02/2024 10:31 AM CREITMEYER EPA 200.7
00927A MAGNESIUM, TOTAL (WATER & WASTE) BY ICP 16.10 mg/L 12/02/2024 10:31 AM CREITMEYER EPA 200.7
01055A MANGANESE, TOTAL (WATER & WASTE) BY ICP <10.0 ug/L (U) 12/02/2024 10:31 AM CREITMEYER EPA 200.7
01062A MOLYBDENUM, TOTAL (WATER & WASTE) BY ICP <70.0 ug/L (U) 12/02/2024 10:31 AM CREITMEYER EPA 200.7
82550 OSMOTIC PRESSURE, MOSM/KG 5 mosm/kg 11/21/2024 12:11 PM CLONTZ EOAEI%DEP 391-2000-
00403 pH, Lab (Electrometric) 7.7 pH units 11/21/2024 04:54 PM JAHOGUE SM 4500-H+ B
** Comment ** Holding time exceeded

01147H SELENIUM, TOTAL (WATER & WASTE) BY ICPMS <4.00 ug/L (U) 12/03/2024 09:23 AM ELEEDY EPA 200.8
00929A SODIUM, TOTAL (WATER & WASTE) BY ICP 3.24 mg/L 12/02/2024 10:31 AM CREITMEYER EPA 200.7
00095 SPECIFIC CONDUCTIVITY @ 25.0 C 516.00 umhos/cm 11/21/2024 08:44 PM MTUZINSKI SM 2510B
01082A STRONTIUM, TOTAL (WATER & WASTE) BY ICP 176.00 ug/L 12/02/2024 10:31 AM CREITMEYER EPA 200.7
00403T Temperature at which pH is measured 21.81C 11/21/2024 04:54 PM JAHOGUE SM 4500-H+ B
00940 Total Chloride-lon Chromatograph 8.00 mg/L 11/21/2024 12:14 PM FVODOPIVEC EPA 300.0
70300U TOTAL DISSOLVED SOLIDS @ 180C BY USGS-I-1750 376 mg/L 11/22/2024 03:03 PM CLONTZ USGS [-1750-85
00630A Total Nitrate & Nitrite Nitrogen 0.06 mg/L 11/21/2024 01:25 PM TBEAR EPA 353.2
00665A Total Phosphorus as P <.01 mg/L (U) 12/10/2024 02:09 PM LBENT EPA 365.1

** Comment ** Result Is Approximate




Analytical Report For
Oil And Gas Mgmt

Sample ID: 3442 783 Date Collected: 11/20/2024 12:10:00 PM Lab Sample ID: 12024018742 Status: Completed
Test Codes / CAS # - Description Reported Results Date And Time Analyzed Approved by Test Method
00945 Total Sulfate-lon Chromatograph 164.37 mg/L 11/21/2024 07:50 PM FVODOPIVEC EPA 300.0
00530 TOTAL SUSPENDED SOLIDS <20 mg/L (U) 11/24/2024 02:16 PM JULLEHMAN USGS [-3765-85
01092A ZINC, TOTAL (WATER & WASTE) BY ICP <30.0 ug/L (U) 12/02/2024 10:31 AM CREITMEYER EPA 200.7

The results of the analyses provided in this laboratory report relate only to the sample(s) identified therein. Unless otherwise noted, the results presented on this laboratory report
meet all requirements of the 2016 TNI standard. Sample was in acceptable condition when received by the Laboratory. Any exceptions are noted in the report.

* denotes tests that the laboratory is not accredited for

U - Indicates analysis was performed for the test but it was not detected. The sample quantitation limit is reported.

J - Indicates an estimated value, reported between Reporting Limit (RL) and Minimum Detection Limit (MDL).

Jennifer Fesler, Technical Director, Bureau of Laboratories
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gk Date of Issue: 12/18/2024 04:14:31

i DEP Bureau of Laboratories - Harrisburg NELAP - accredited by
’ P.O. Box 1467

2575 Interstate Drive NJ DEP - Laboratory Number: PA059
Harrisburg, PA 17105-1467 PA DEP LAP - DEP Lab ID: 22-00223

Contact Phone Number: (717) 346-7200

Analytical Report For
Oil And Gas Mgmt
Sample ID: 3442 784 Date Collected: 11/20/2024 12:25:00 PM Lab Sample ID: 12024018743

Status: Completed

Name of Sample Collector: Melissa S Herzing
Date Received: 11/21/2024

County: Clearfield State:
Municipality: Bell Twp

Sample Medium: Water
Sample Medium Type: Water

Location: UNT Laurel Rn Upstream
Reason: Routine Sampling
Project: NOT INDICATED
Standard Anlysis: 046
Matrix: Water

Field Tests

pH 7.12 pH units
Temperature 9.7 C

Specific Conductance 714 umhos/cm
Legal Seal: 1202667 Intact: Yes
Legal Seal: 1202669 Intact: Yes
Legal Seal: 1202670 Intact: Yes
Legal Seal: 1202668 Intact: Yes

Stream Condition:
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Sample ID: 3442 784

Date Collected:

Analytical Report For
Oil And Gas Mgmt

11/20/2024 12:25:00 PM

Lab Sample ID: 12024018743

Status: Completed

Test Codes / CAS # - Description Reported Results Date And Time Analyzed Approved by Test Method
00410 ALKALINITY AS CaCO3 @ pH 4.5 83.2 mg/L 11/21/2024 05:02 PM JAHOGUE SM 2320B

** Comment ** Sample bottle had headspace present before analysis

01105A ALUMINUM, TOTAL (WATER & WASTE) BY ICP <300. ug/L (U) 12/02/2024 10:37 AM CREITMEYER EPA 200.7
00610A AMMONIA TOTAL AS NITROGEN <.02mg/L (V) 12/09/2024 03:05 PM MAMCNULTY EPA 350.1

** Comment ** Possible Matrix Interference

01002H ARSENIC, TOTAL (WATER & WASTE) BY ICPMS <3.00 ug/L (U) 12/03/2024 09:25 AM ELEEDY EPA 200.8
01007A BARIUM, TOTAL (WATER & WASTE) BY ICP 49.00 ug/L 12/02/2024 10:37 AM CREITMEYER EPA 200.7
01022K BORON, TOTAL (WATER & WASTE) BY ICP <200. ug/L (U) 12/02/2024 10:37 AM CREITMEYER EPA 200.7
71870 BROMIDE BY ION CHROMATOGRAPHY <0.2mg/L (V) 11/21/2024 12:32 PM FVODOPIVEC EPA 300.0
00916A CALCIUM, TOTAL (WATER & WASTE) BY ICP 73.600 mg/L 12/02/2024 10:37 AM CREITMEYER EPA 200.7
00316 Carbonaceous Biochemical Oxygen Demand 5 Day 1.68 mg/L 11/26/2024 09:00 AM KAYLEONARD SM 5210B-16
00900 HARDNESS, TOTAL (CALCULATED) 252 mg/L 12/02/2024 10:37 AM CREITMEYER SM 2340 B

** Comment ** Accredited by NJ only - accreditation not available from PA

01045A IRON, TOTAL (WATER & WASTE) BY ICP <100.0 ug/L (V) 12/02/2024 10:37 AM CREITMEYER EPA 200.7
01132A LITHIUM, TOTAL (WATER & WASTE) BY ICP <25.0 ug/L (U) 12/02/2024 10:37 AM CREITMEYER EPA 200.7
00927A MAGNESIUM, TOTAL (WATER & WASTE) BY ICP 16.50 mg/L 12/02/2024 10:37 AM CREITMEYER EPA 200.7
01055A MANGANESE, TOTAL (WATER & WASTE) BY ICP <10.0 ug/L (U) 12/02/2024 10:37 AM CREITMEYER EPA 200.7
01062A MOLYBDENUM, TOTAL (WATER & WASTE) BY ICP <70.0 ug/L (U) 12/02/2024 10:37 AM CREITMEYER EPA 200.7
82550 OSMOTIC PRESSURE, MOSM/KG 5 mosm/kg 11/21/2024 03:15 PM CLONTZ EOAEPEP 391-2000-
00403 pH, Lab (Electrometric) 7.5 pH units 11/21/2024 05:02 PM JAHOGUE SM 4500-H+ B
** Comment ** Holding time exceeded

01147H SELENIUM, TOTAL (WATER & WASTE) BY ICPMS <4.00 ug/L (U) 12/03/2024 09:25 AM ELEEDY EPA 200.8
00929A SODIUM, TOTAL (WATER & WASTE) BY ICP 3.01 mg/L 12/02/2024 10:37 AM CREITMEYER EPA 200.7
00095 SPECIFIC CONDUCTIVITY @ 25.0 C 498.00 umhos/cm 11/21/2024 08:47 PM MTUZINSKI SM 2510B
01082A STRONTIUM, TOTAL (WATER & WASTE) BY ICP 208.00 ug/L 12/02/2024 10:37 AM CREITMEYER EPA 200.7
00403T Temperature at which pH is measured 21.78 C 11/21/2024 05:02 PM JAHOGUE SM 4500-H+ B
00940 Total Chloride-lon Chromatograph 8.21 mg/L 12/04/2024 02:05 PM FVODOPIVEC EPA 300.0
70300U TOTAL DISSOLVED SOLIDS @ 180C BY USGS-I-1750 368 mg/L 11/22/2024 03:03 PM CLONTZ USGS [-1750-85
00630A Total Nitrate & Nitrite Nitrogen 0.06 mg/L 11/21/2024 01:26 PM TBEAR EPA 353.2
00665A Total Phosphorus as P <.01 mg/L (U) 12/10/2024 02:11 PM LBENT EPA 365.1

** Comment ** Result Is Approximate




Analytical Report For
Oil And Gas Mgmt

Sample ID: 3442 784 Date Collected: 11/20/2024 12:25:00 PM Lab Sample ID: 12024018743 Status: Completed
Test Codes / CAS # - Description Reported Results Date And Time Analyzed Approved by Test Method
00945 Total Sulfate-lon Chromatograph 162.27 mg/L 11/21/2024 05:59 PM FVODOPIVEC EPA 300.0
00530 TOTAL SUSPENDED SOLIDS <20 mg/L (U) 11/24/2024 02:16 PM JULLEHMAN USGS [-3765-85
01092A ZINC, TOTAL (WATER & WASTE) BY ICP <30.0 ug/L (U) 12/02/2024 10:37 AM CREITMEYER EPA 200.7

The results of the analyses provided in this laboratory report relate only to the sample(s) identified therein. Unless otherwise noted, the results presented on this laboratory report
meet all requirements of the 2016 TNI standard. Sample was in acceptable condition when received by the Laboratory. Any exceptions are noted in the report.

* denotes tests that the laboratory is not accredited for

U - Indicates analysis was performed for the test but it was not detected. The sample quantitation limit is reported.

J - Indicates an estimated value, reported between Reporting Limit (RL) and Minimum Detection Limit (MDL).

Jennifer Fesler, Technical Director, Bureau of Laboratories
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gk Date of Issue: 12/14/2024 04:03:52

NELAP - accredited by

i DEP Bureau of Laboratories - Harrisburg
P.O. Box 1467
2575 Interstate Drive

Harrisburg, PA 17105-1467

NJ DEP - Laboratory Number: PA059
PA DEP LAP - DEP Lab ID: 22-00223

Contact Phone Number: (717) 346-7200

Analytical Report For
Oil And Gas Mgmt

Sample ID: 3442 785 Date Collected: 11/20/2024 12:45:00 PM Lab Sample ID: 12024018744

Status: Completed

Name of Sample Collector:

Melissa S Herzing

Date Received: 11/21/2024
County: Clearfield State:
Municipality: Bell Twp
Sample Medium: Water
Sample Medium Type: Water
Location: Irvin A-19 Well
Reason: Routine Sampling
Project: NOT INDICATED
Standard Anlysis: 046
Matrix: Water
Legal Seal: 1202674 Intact: Yes
Legal Seal: 1202673 Intact: Yes
Legal Seal: 1202672 Intact: Yes
Legal Seal: 1202671 Intact: Yes

Stream Condition:

Sample Comment

Appearance

: filtered brine fluids

: light orange in color
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Sample ID: 3442 785

Date Collected:

Analytical Report For
Oil And Gas Mgmt

11/20/2024 12:45:00 PM

Lab Sample ID: 12024018744

Status: Completed

Test Codes / CAS # - Description

Reported Results

Date And Time Analyzed

Approved by

Test Method

00410 ALKALINITY AS CaCO3 @ pH 4.5

** Comment ** Sample bottle had headspace present before analysis

MRO01105 Aluminum ICP Manual Entry

** Comment ** Detection Limit Not Met - Interference

01105A ALUMINUM, TOTAL (WATER & WASTE) BY ICP
Result entered manually.

00610A AMMONIA TOTAL AS NITROGEN

01002H ARSENIC, TOTAL (WATER & WASTE) BY ICPMS

** Comment ** Diluted Before Analysis

DETECTION LIMIT NOT MET - INTERFERENCE
01007A BARIUM, TOTAL (WATER & WASTE) BY ICP
MR01022 Boron ICP Manual Report

** Comment ** Detection Limit Not Met - Interference

01022K BORON, TOTAL (WATER & WASTE) BY ICP
Result entered manually.

71870 BROMIDE BY ION CHROMATOGRAPHY

00916A CALCIUM, TOTAL (WATER & WASTE) BY ICP
00316 Carbonaceous Biochemical Oxygen Demand 5 Day
Initial DO oversaturated- result may be biased high

00900 HARDNESS, TOTAL (CALCULATED)

** Comment ** Accredited by NJ only - accreditation not available from PA

01045A IRON, TOTAL (WATER & WASTE) BY ICP

01132A LITHIUM, TOTAL (WATER & WASTE) BY ICP
00927A MAGNESIUM, TOTAL (WATER & WASTE) BY ICP
01055A MANGANESE, TOTAL (WATER & WASTE) BY ICP
MR01062 Molybdenum Manual Entry

** Comment ** Detection Limit Not Met - Interference

01062A MOLYBDENUM, TOTAL (WATER & WASTE) BY ICP

Result entered manually.
82550 OSMOTIC PRESSURE, MOSM/KG

00403 pH, Lab (Electrometric)

** Comment ** Holding time exceeded

10.6 mg/L

<15000.000 ug/L

Cancelled

229.05 mg/L
<3000.000 ug/L

8396000.00 ug/L
<10000.000 ug/L

Cancelled

1103.700 mg/L
29250.000 mg/L
4.56 mg/L

79536 mg/L

96100.00 ug/L
174000.00 ug/L
1556.00 mg/L
14700.00 ug/L
<7000.000 ug/L

Cancelled

Cancelled

4.9 pH units

11/21/2024 02:33 PM

12/02/2024 10:47 AM

12/02/2024 10:47 AM

12/02/2024 07:06 PM
12/12/2024 01:01 PM

12/05/2024 10:47 AM
12/02/2024 10:47 AM

12/02/2024 10:47 AM

11/21/2024 01:24 PM
12/05/2024 10:47 AM
11/26/2024 09:01 AM

12/05/2024 10:47 AM

12/02/2024 10:47 AM
12/02/2024 10:47 AM
12/02/2024 10:47 AM
12/02/2024 10:47 AM
12/02/2024 10:47 AM

12/05/2024 10:47 AM

11/22/2024 08:30 AM

11/21/2024 02:33 PM

JAHOGUE

CREITMEYER

CREITMEYER

MAMCNULTY
ELEEDY

CREITMEYER
CREITMEYER

CREITMEYER

FVODOPIVEC
CREITMEYER
KAYLEONARD

CREITMEYER

CREITMEYER
CREITMEYER
CREITMEYER
CREITMEYER
CREITMEYER

CREITMEYER

CLONTZ

JAHOGUE

SM 2320B

EPA 200.7

EPA 200.7

EPA 350.1
EPA 200.8

EPA 200.7
EPA 200.7

EPA 200.7

EPA 300.0
EPA 200.7
SM 5210B-16

SM 2340 B

EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7

EPA 200.7

PADEP 391-2000-
008

SM 4500-H+ B
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Sample ID: 3442 785

Date Collected:

Analytical Report For
Oil And Gas Mgmt

11/20/2024 12:45:00 PM

Lab Sample ID:

12024018744

Status: Completed

Test Codes / CAS # - Description

Reported Results

Date And Time Analyzed

Approved by

Test Method

01147H SELENIUM, TOTAL (WATER & WASTE) BY ICPMS

** Comment ** Diluted Before Analysis

DETECTION LIMIT NOT MET - INTERFERENCE
00929A SODIUM, TOTAL (WATER & WASTE) BY
00095 SPECIFIC CONDUCTIVITY @ 25.0C

ICP

01082A STRONTIUM, TOTAL (WATER & WASTE) BY ICP

00403T Temperature at which pH is measured
00940 Total Chloride-lon Chromatograph
70300U TOTAL DISSOLVED SOLIDS @ 180C BY

USGS-1-1750

<4000.000 ug/L

60800.00 mg/L

>12890 umhos/cm

1.08E+07 ug/L
26.28 C

170735.00 mg/L

270000 mg/L

12/12/2024 01:01 PM

12/05/2024 10:47 AM
11/21/2024 08:50 PM
12/05/2024 10:47 AM
11/21/2024 02:33 PM
11/21/2024 07:34 PM
11/26/2024 03:16 PM

100mL volumetric flask with DI water. 50 mL of this dilute solution was analyzed, so sample aliquot was approximately 0.5 mL.

00630A Total Nitrate & Nitrite Nitrogen

** Comment ** Possible Matrix Interference

00665A Total Phosphorus as P

RESULT IS APPROXIMATEDILUTED BEFORE ANALYSIS

00945 Total Sulfate-lon Chromatograph
00530 TOTAL SUSPENDED SOLIDS
MR01092 Zinc Manual Entry

** Comment ** Detection Limit Not Met - Interference

01092A ZINC, TOTAL (WATER & WASTE) BY ICP

Result entered manually.

<0.05 mg/L (U)

45.989 mg/L
<11.00 mg/L

679 mg/L
<1500.000 ug/L

Cancelled

11/21/2024 01:28 PM

12/10/2024 11:09 PM

12/04/2024 03:29 PM

11/24/2024 02:16 PM
12/02/2024 10:47 AM

12/02/2024 10:47 AM

ELEEDY

CREITMEYER
MTUZINSKI
CREITMEYER
JAHOGUE
FVODOPIVEC
CLONTZ

TBEAR

LBENT

FVODOPIVEC

JULLEHMAN
CREITMEYER

CREITMEYER

EPA 200.8

EPA 200.7
SM 2510B
EPA 200.7
SM 4500-H+ B
EPA 300.0

USGS I-1750-85

This is only an approximation. Sample had to be run at a 1:100 dilution so as to not exceed the method's residue limit of 200 mg.1:100 dilute solution prepared with 1 mL of sample diluted to 100 mL in a

EPA 353.2

EPA 365.1

EPA 300.0

USGS |-3765-85

EPA 200.7

EPA 200.7

The results of the analyses provided in this laboratory report relate only to the sample(s) identified therein. Unless otherwise noted, the results presented on this laboratory report
meet all requirements of the 2016 TNI standard. Sample was in acceptable condition when received by the Laboratory. Any exceptions are noted in the report.

* denotes tests that the laboratory is not accredited for

U - Indicates analysis was performed for the test but it was not detected. The sample quantitation limit is reported.

J - Indicates an estimated value, reported between Reporting Limit (RL) and Minimum Detection Limit (MDL).

Jennifer Fesler, Technical Director, Bureau of Laboratories
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UIC Class Il Well Permit Renewal
Irvin A-19 Well EXCO Resources LLC

APPENDIX D - WATER ANALYTICAL REPORT

@ TETRA TECH



Spencer Land Co. #2

37-033-22059

Plugging and Abandonment
Diagram/Procedure

Formation MD Current Well Status Sections/Comments Plugged Procedure
CBA A B C A
Conductor Csg
51 Hole Size 16"
Csg, in 13-3/8"
Depth 40' Fill hole above top plug with
either gel or gravel.
Surface Csg
926 y | A Hole Size 12-1/4" y | Cement F/1150 ',T/900'
Csg, in 10-3/4"
Depth 1013’
Set CIBP @ 1150'
Cut & pull casing at 1150'
TOC, ft 6434/
Spot cement plug from 3100' to 2200'
Production Thg
2-3/8", 4.6 #, )-55 6974'
Production Packer 6945 GEL
Spot 100' of cement at 6945'
ma Production Csg Z Leave Packer in the hole
Hole Size 8-3/4']
Csg, in 7"
Depth 7232"
‘ ‘ ‘ ‘ Spot 100' of cement across production
casing shoe
Open Hole
PBTD| 3374 Hole Size 8-3/4"
TD| 3439 Depth 7840'

Plug and Abandonment Cost Estimate

Ferguson Twsp

Clearfield County, PA

Plugging Procedure

10 RU cementers and TIH w/ tubing to spot Cement F/1150 ', T/900'
11 Pull up tubing, WOC, tag and top off if needed. TOOH w/ tubing.

1 MIRU WOR, dig pit & set liner

2 Unlatch from packer and pull tubing

3 PU tubing and TIH to spot 100' cement plug on top of packer
4 Spot cement plug from 3100' to 2200'

5 Pull up tubing, WOC, tag and top off if needed. TOOH

6 PU and spot second plug from 1750 to 1650".

7 RU wireline w/ casing cutter and RIH to cut casing at +/-1150'. POOH.

8 RU 7" tools and pull 7" casing, LD.

9 RIH and set CIBP at 1150'

RD, install marker and reclaim location.

Description Category Cost Comments
1 Containment Location S 3,000
2 Dozer and back hoe Location S 2,000
3 Service rig + assoc. equip. Rig (5 days) S 45,000 Workover rig
4 Casing cutting/handling Service S 16,000 Pulling 7" casing
5 Trucking Transportation S 8,000
6 Tubing Rental Rental S -
7 Water trucking and disposal Water S 10,000
8 Cement cost Material & Service  $ 25,000 900' cement plugin 7" casing
9 Wireline services Service S 20,000 Setting CIBP and Cutting casing
10 Misc Rentals Service S 6,000
Subtotal $ 135,000
Pad Reclamation S -
Total $ 135,000



TETRATECH

January 22, 2015

S. Stephen Platt

U.S. EPA Region I1I

Ground Water & Enforcement Branch (3WP22)
1650 Arch Street

Philadelphia, PA 19103

Subject: Application for UIC Class II-D Well Permit Renewal
EXCO Resources, LLC Irvin A-19 Well
Bell Township, Clearfield County, Pennsylvania
UIC Well Permit: PAS2D205BCLE

Dear Mr, Platt;

This letter prepared by Tetra Tech, Inc. (Tetra Tech) on behalf of EXCO Resources, LLC
(EXCO) is the application for renewal of the UIC Class II-D Well permit for the EXCO Irvin A-
19 well located in Clearfield County, PA. The information provided is based on the application
requirements discussed during our telephone conversation on December 9, 2014. As agreed, this
renewal application consists of updates to key sections of the original permit application, which
are referenced below.

Background: The permit application entitled “EPA Underground Injection Control Well
Application, Saltwater Disposal Well, Irvin A19 Well, Bell Township, Clearfield County,
Pennsylvania” was prepared for EOG Resources, Inc. by Mactech Mineral Management, Inc., in
January 2005. The subject UIC Class II-D Well permit was issued to EOG Resources on May
20, 2005. Conditions of the permit included a monthly volume limit of 21,000 bbls/month and
Maximum Injection Pressure (MIP) (Surface) of 3240 psi. The Area of Review (AOR) for the
permit application was a % mile radius around the Irvin A-19 well. Tn a letter dated February 12,
2009, USEPA increased the monthly volume limit to 27,000 bbls/month. The Trvin A-19 well
was transferred from EOG to EXCOQO via an asset purchase agreement effective November 1,
2007.

Injection occurs into the Lower Devonian Oriskany Group (Ridgeley Sandstone and Shriver
Chert), with injection occurring via tubing and packer with the top of the injection interval at
7293 feet. These units and confining intervals are depicted on “Figure G-1, Geologic Column
and Lithologic Description” which was included in the original 2005 permit application. Figure
G-1 is included for reference as Attachment A.

Section B - Maps of Well Area and Area of Review (AOR)

Figure 1 is a topographic map, extending greater than one mile beyond the Irvin A-19 well,
showing the injection well and indicating the Y4 mile AOR radius around the injection well.

There are no intake or discharge structures or hazardous waste treatment, storage or disposal
Tetra Tech NUS

661 Andersen Drive, Pittsburgh, PA 15220

Tel412.921.7090 Fax 412.921.4040 www.tetratech.com




S. Stephen Piatt

TETRATECH USEPA Region li

January 22, 2015 — Page 2

facilities located within a one-mile radius of the injection well. The following summarizes
results of the updated review of the AOR for the indicated features based on review of publicly
available sources and information otherwise known to EXCO:

o]

Producing oil or gas wells — There are 4 producing oil or gas wells in the AOR
with key information on these wells summarized on Table 1. All of the subject
wells were present at the time of the initial application. The total depth of these
wells range from 3294 to 4758 ft, with the deepest well approximately 2,500 ft
above the injection interval.

Injection wells — there are no other injection wells located in the AOR

Abandoned wells — There are no abandoned wells based on EXCO’s knowledge
and review of publically available information.

Dryholes — There are no dryholes based on EXCO’s knowledge and review of
publically available information.

Surface water bodies, springs — There are no surface water features in the AOR
except for a minor drainage area to the north which only intermittently contains
water.

Mines (surface and subsurface), quarries — As indicated on Figure 1, the USGS
Topographic Map, there is a reclaimed strip mine located immediately to the
south of the Irvin A-19 well.

Residences — The surface owners shown on Map B-1 of the original application
have not changed.

Roads — McGees-Mills Road is located approximately one mile to the east of the
Irvin A-19 well.

Faults — As discussed in greater detail below, there are no known or suspected
faults present in the AOR.

Drinking water wells— There are no drinking water wells or springs located within
the AOR.

Section E - Name and Depth of USDWs

The original permit application indicated that there were no drinking water wells within the
AOR, or within a broader one mile radius. Based on drilling records of shallow gas wells in the
area, the base of the lowestmost underground sources of drinking water (USDW) was indicated
in the original application to be approximately 540 ft. A review of the PA Groundwater
Information System (PAGWIS) in January 2015 indicated that there were no drinking water
wells in the ¥4 mile AOR. There was one new drinking water well in the database within one
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mile of the Irvin A-19 well. Information on this well, which has a reported depth of 380 ft and is
located approximately % mile northeast of the Irvin A-19 well, is summarized on Table 2. The
location of the well is shown on Figure 2. In summary, no new information has become
available which would change the previous determination of the base of the lowestmost USDW
in the AOR.

Section G - Geological Data on Injection and Confining Zones

As discussed above, injection at the Irvin A-19 well occurs into the Lower Devonian Oriskany
Group (Ridgeley Sandstone and Shriver Chert). The lithology of the injection interval and
confining intervals are described in detail in the original 2005 permit application. Figure 3 is a
geologic map of the McGees Mills quadrangle. From a regional perspective, the Irvin A-19 well
is located on the eastern edge of the Appalachian Plateau Geologic Province. As indicated on
Figure 3, the well is situated along the northwest flank of the Chestnut Ridge Anticline, As such,
the regional dip in the vicinity of the well would be anticipated to be to the northwest. There are
no faults indicated on the geologic map suggesting that there are no significant faults extending
to the surface.

Faulting is known to occur in the Appalachian Plateau region, particularly associated with
antichnal structures. Many researchers consider the potential for induced seismicity related to
injection wells to be greater when injected fluids and pressures interact with faults which extend
to Precambrian basement rocks., As discussed in the “Geology of Pennsylvania” (Pennsylvania
Geological Survey and Pittsburgh Geological Survey, 1999) in describing the typical faults
occurring in the Appalachian Plateau structures, “These faults die out in the overlying Devonian
Shales. Beneath the Onondaga-Ridgeley units, the fault planes flatten and pass into a
decollement surface in the Salina Group.” In other words, the typical faults associated with the
Appalachian Plateau structures “ramp up” out of the Salina Salt Formation and extend upward
until dying out at, or slightly above, the Tully Limestone. According to the PA DCNR
“Precambrian Basement Map of the Appalachian Basin and Piedmont Province in Pennsylvania”
http.://www.dcnr.state.pa.us/cs/groups/public/documents/document/denr_016250.pdf) the depth
to Precambrian basement in the site vicinity is estimated at approximately 5000 meters (or
approximately 16,400 feet) below sea level. The base of the Oriskany Sandstone at the Irvin A-
19 well is approximately 5,600 ft. below sea level, or roughly 2 miles above the estimated top of
Precambrian basement. The base of the Salina Salt Formation (the interval acting as the fault
decollement) is estimated to occur at a depth of approximately 1500 ft below the Oriskany
Sandstone or roughly 1.5 miles above Precambrian basement rocks. The Tully, which in general
is the upper limit of the faulting extent for faults impacting the Oriskany, is approximately 6,000
feet below the anticipated lowestmost USDW.

In summary, should faults be present in the Irvin A-19 area that intersect the injection intervals
(i.e., Ridgeley Sandstone or Shriver Chert) the faults would not likely extend to the USDW or to
Precambrian basement (which is believed to be a condition resulting in greater risk for induced
seismicity). The USGS Seismic Hazards Map for Pennsylvania (Figure 4) indicates that the
Irvin A-19 well is situated in the lowest seismic risk area. It is also noted that there have been no
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reports of seismicity associated with the Irvin A-19 well, which has been operating for
approximately 10 years.

Section H - Operating Data

As indicated above, the permitted Maximum Injection Pressure (MIP) (surface) is 3,240 psi and
the maximum monthly volume limit is 27,000 bbls. To accommeodate potential future needs for
brine disposal, EXCO requests an increase in the monthly volume to 36,000 bbls, realizing that
achieving this volume would be predicated on not exceeding the permitted MIP. It is noted that
currently EXCO operates the facility from Monday through Friday, but in the future may wish to
operate the facility on a seven day a week basis to facilitate injecting the additional volume of
brine.

EXCO routinely submits Specific Gravity data with its annual report for the Trvin A-19 well.
Attachment B includes Specific Gravity data from a study performed by EXCO in March 2014
on sources of brine disposed at the Irvin A-19 well. The average Specific Gravity of these
sources is 1.0987.

Section Q - Plugging and Abandonment (P&A) Plan and Section R- Necessary Resources

The estimate to plug and abandon the Irvin A-19 well provided in the original permit application
was $48,611. EXCO had previously filed financial assurance in the amount of $50,000 as
required by the existing permit. EXCO engineering staff has determined that the estimated cost
to properly plug and abandon the well has not changed significantly from the original estimate.
As such there is no need to change the existing financial assurance since it remains adequate to
cover implementing the P&A plan.

Your prompt processing of this request for permit renewal would be greatly appreciated. Please
feel free to contact me at (412) 921-4006 or Shawn Meenihan of EXCO Resources at 724-720-
2550, if you have questions or comments.

Sincerely,
Tetra Tech, Inc.

e 3

Dale E. Skoff, P.G.
Account Manager

cc: Dave Rectenwald — EPA
Shawn Meenihan - EXCO




TABLES




Table 1

Oil and Gas Wells Located Within the 1/4 Mile Area of Review {AOR)

Irvin A-19 Well

Clearfield County, PA

Permit No. Well Name Operator Type |[Spud Date [County Latitude Longitude Total Depth {Ft.)

033-24072 FEE A M597 HOPKINS 330 WELL |EXCO RESOURCES PA LLC GAS 7/23/1998|Clearfield 40.97119200000| ~78.77507500000 4758
033-24173 FEE A M-591 A IRVIN 427 EXCO RESOURCES PA LLC GAS 12/9/1998|Clearfield 40.97176900000} -78.77132700000 3374
033-24210 FEE A M-597 HOPKINS 424 EXCO RESOURCES PA LLC GAS 1/29/1999|Clearfield 40.97595400000] -78.77524000000 3294
033-24552 IRVIN (M-591) #657 EXCO RESOURCES PA LLC GAS 2/1/2001|Clearfield 40.97495600000| -78.76819500000 3350




Table 2

Drinking Water Wells Within One Mile of the Irvin A-19 Well
Clearfield County, PA

Well ID No. [Well Owner Date Drilled County Latitude Longitude Well Depth (ft) |Well Yield (GPM)

Water Use

484306 |SEKULA 3/10/2009| CLEARFIELD 40.97722 -78.78056 380

=

DOMESTIC
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ATTACHMENT A
FIGURES G-1 FROM ORIGINAL UIC CLASS 11D WELL
PERMIT APPLICATION

(“EPA Underground Injection Control Well Application, Saltwater Disposal Well, Irvin
A19 Well, Bell Township, Clearfield County, Pennsylvania” Prepared for EOG
Resources, Inc. by Mactech Mineral Management, Inc., January 2005)
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ATTACHMENT B
INJECTED FLUID SPECIFIC GRAVITY DATA




Summary of Brine Source Sampling Study
EXCO Irvin A-19 Well
Cleafield County, PA

Welk: Sample Date:  [Specific Gravity:
Claypocle (Mareellus) 3/15/2014 1.1096
Schrecengost {Marcellus) 3/26/2014 1.0953
Stonis {Marcellus} 3/25/214 1.0918
Tickle {Marcelius) 3/25/2014 1.0083
Hartzfeld 613 (Devonian) 3/31/2014 1.1030
Hopkins 775 {Devanian) 3/31/2014 10986
Weber 1031 {Devonian) 3/31/2014 1.0841
Average 1.0987




NALCO Champmn Water Analysis Report

An Ecolab Company

Aftention:Thomas.Patterson@CHAMP-TECH.com Customer: Exco (1506461)
Location Code; 133824 Region: Not Available
Sample ID: AB624694 tocation: Southwest PA
Login Batch: 04-01-2014-HUG-SW-EWA System: Production System
Collection Date; 03/15/2014 Equipment: Claypoole 1H
Receive Date; 04/01/2014 Lab ID: ABU-0004
Report Date: 12/30/189% Sample Point; Sampling Valve
Analyses | Result ! Unit l I Analyses Result ] Unit |
Dissolved CO2 416 ma/L Bicarbonate 24 mg/L
Dissolved H2S 0 mg/L Carbonate Not Petected mg/L
pH 6.38 Conductivity 277097 KS -cm3
Pressure 1100 psi lonic Strength 3.82
Temperaiure 8.3 °F Resistivity 0.034 ohms - m
Specfic Gravity 1.10%94
Totat Dissolved Solids 178402.1 mg/L
Calions [ Result | umit | | Anions Result | unit |
Iron 1015 mg/L Chiloride 109611 mg/fl
Manganese 452 mg/L Sulfate <25 mg/ft
Barium 1734 mg/L
Strontium 5349 mg/L ,
Calcium 24430 mg/L
Magnesium 2004 mg/L
Sodiurn 34129.89 mg/L
Potassium 1172 mg/L
Boron 18.12 mg/L
Lithium 149.4 mg/L
Copper 7.564 mg/L
Nickie 2.166 mg/L
Zinc 1.014 mg/L
Lead < ma/L
Cobali 0.738 mg/L
Chromium 1.051 mg/L
Silicon 21.02 mg/L
Aluminum 3.6%96 mg/l.
This document confains the confidential andfor proprhetary  informafion of Champicn  Technologies.,  Inc, The recipient agrees 1o

maintain the confidentially of the terms of ihis documeni, and shall nol reproduce # by any means, disclose the contents of it
to any third party, or use Jhe confenis of 1t for any purpose other than the purpese for which it was infended by Chompion

04/08/2014 Page V of 2



NALCO Champion water Analysis Report NALCO Champion

. . An Ecelab Company
An Ecolab Company
Attention:.Thomas.Patterson@ CHAMP-TECH.com Customer: Exco (1506461)
Location Code: 133824 Region: Not Avdilable
Sample ID: AB624694 Location: Southwest PA
Legin Batch: 04-01-2014-HUG-SW-EWA System: Production System
Collection Date: 03/15/2014 Equipment: Claypoole TH
Receive Date: 04/01/2014 Lab ID: ABU-0004
Report Date: 12/30/1899 Sample Point: Sampling Valve
| Scale Type f Resuit | Comments:
Anhydrite CaSO4 Sl -5.82
Barite BaSC4 Sl -3.29
Calcite CaCO3 §i -1.00
Celestite $r504 §I -5.49
Gypsum CaSO4 St -6,85
Hemihydrate CaSO4 St -6.90
[Saturation Index Calculation (Tomson-Oddoe Model) |
Ths document contains the confidentiol ond/or  proprietary  information  of Champion  Technologies, inc. the recipient agress lo

maintain the confidentiglity of the terms of this document, and shol not eproduce # by ony means disclose the confenfs of if
fo any thikd parly, or use the contents of # for any pupose other than the purpose for which it was inlended by Champion

04/08/2014 Page 20f 2



NALCO Champian Water Analysis Report

An Ecolab Company

Attention:.Thomas.Patterson@CHAMP-TECH.com Customer: Exco (1506461)
Location Code: 133827 Region: Not Avallable
Sample |ID: AB62695 Location: Southwest PA
Login Batch:; 04-01-2014-HUG-SW-EWA System: Production Sysiem
Collection Date: 03/25/2014 Equipment: Schrec
Receive Date: 04/01/2014 Lab ID: ABU-0004
Report Date; 12/30/189¢% Sample Point: Production Tank
Analyses | Resuit | Unit ] | Analyses Result | Unit |
Dissolved CO2 418 mg/L Bicarbonate 122 mg/L
Dissotved H2S 0 mg/L Carbonate Not Detected mg/t
pH 4.39 Conductivity 244589 MS - cm3
Pressure 1100 psi lonic Strength 3.27
Temperature 7.2 °F Resistivity 0.041 ohms - m
Specfic Gravity 1.0953
Total Dissolved Solids 1546841.8 mg/L
Cations [ Result | unit | | Anions | Result | Unit !
Iron 293.9 mag/L. Chloride 95313 mg/L
Manganese 10.93 mg/L Sulfate <25 mg/L
Barium 2339 mg/L
Strontium 5723 ma/L
Calcium 18010 mg/t
Magnesium 1588 mg/L
Sodium 33441.98 mg/L
Potassium 1039 mg/L
Boron 22,08 mig/L
Lithium 209.2 mg/L
Copper < ma/l.
Nickle < mg/L
Zinc < mg/L
Lead < mg/L
Cobalt < mg/L
Chromium < mg/L
Siticon 8.158 mg/L
Aluminum 1.162 mg/L
This document contains the confidenticl  andfor  propriefary  information  of Champion  Techneologies,  Inc. The reciplent oagrees 1o

maintgin  the confidenticlity of the fterms of this documenil and shal not reproduce # by any meons, disciose the contents of if
to any third porty, or use the contents of if for any pupose other lhan fhe purpose for which il was inlended by Chompion

C4/08/2014 Page 1 of 2



NALCO Champion water Analysis Report NALCO Champion

: D - An Ecalad Company
An Eeolab Company
Attention:Thomas.Patterson@CHAMP-TECH.com Customer: Exco (1506461)
Localion Code: 133827 Region: Not Avaitable
Sample I>; AB§26%5 Location: Southwest PA
Login Batch; 04-01-2014-HUG-SW-EWA System: Production System
Collection Date: 03/25/2014 Equipment: Schrec
Receive Date: 04/01/2014 Lab ID: ABU-0004
Report Date: 12/30/1899 Sample Point; Production Tank
i Scale Type | Result | Comments:
Anhydrite CaSO4 8l -7.03
Barite BaSC4 Si -3.23
Calcite CaCO3 §i -0.51
Celestite 5r504 Sl -5.52
Gypsum CaSO4 §i -6.98
Hemihydrate CaS0O4 S -7.03
|Saturation Index Caleulation (Tomson-Oddo Model) |

This documen! confains the confidential and/or  proprietary  informafion  of Champion Technologies, Inc. The recipleni agrees fo
maintain  the coniidenficlity of the tferms of this document, and shall nof reproduce it by any means, disciose the contenls of it
to any third parly, or use the conlents of i for ony purpese other lhan the purpose for which B was intended by Chompion

04/08/2014 Page 2 of 2



NALCO Champiqn Water Analysis Report

An Ecolab Company

Attention:Thomas.Patterson@ CHAMP-TECH.com Customer: Exco (1506461)

Location Code: 133828

Sample ID: AB626%4

Login Batch: 04-01-2014-HUG-SW-EWA
Collection Dafe: 03/25/2014

Receive Date: 04/01/2014

Report Date: 12/30/189¢%

Region: Not Available
Location; Southwest PA
System: Production Sysfem
Equipment: $tonis

Lab ID: ABU-0004

Sample Point: Praduction Tank

Analyses [ Resutt [ unit | | Analyses Result [ unit |
Dissolved CO2 18 mg/L Bicarbonate 24 rmg/L
Dissolved H2S 0 mg/L Carbonate Not Detected mg/L
pH 6.61 Conductivity 235456 M3 -cm3
Pressure 1100 psi tonic Strength 3.20
Temperaiure 66.5 °F Resistivity 0.042 ohms-m

Specfic Gravity 1.0?18
Total Dissolved Solids 150973.2 mg/L

Cations Result | Unit | | Anions Resulf | Unit I
Iron 147.7 mg/fL Chiloride 91825 mg/L
Manganese 5.813 mg/t. Sulfate <.25 mg/L
Barium 25635 mg/L
Strontium 5541 mg/L
Calcium 18850 mg/L
Magnesium 1649 mg/L
Sodium 30275.66 mg/L
Potassium 867.7 mg/L
Boron 20.77 mg/L
Lithium 149.6 mg/L
Copper < mg/L
Nickle < mg/L
Zinc < mg/L
Lead < mg/L
Cobalt 0.978 ma/L
Chromium < mg/L
Silicon 13.4 mg/fL
Aluminum 0,192 mg/fL
This document contains the confidenficl andfor  proprietary  information  of  Chompion  Technologies,  Inc. The recipient agrees to

maintain  the confidenticlity of jhe ierms of Ihis document, and shall not reproduce i by any means. disclose the confents of it

to any third party, or use the confents of it for any purpose other than the purpose for which it was infended by Champion

04/08/2014

Page 1 of 2




NALCO Champion water Analysis Report NALCO Champion

An Ecolab Compasny

An Ecolab Company
Aifention:Thomas.Patterson@CHAMP-TECH.com Customer: Exco {1506461)
Location Code; 133828 Region: Not Available
Sample ID: AB62696 Location: Southwest PA
Login Batch: 04-01-2014-HUG-SW-EWA System: Production System
Collection Date: 03/25/2014 Equipment; Stonis
Receive Date: 04/01/2014 Lab 1D: ABU-0004
Report Date: 12/30/1899 Sampte Point: Production Tank
| $cale Type i Resuit | Comments:
Anhydrite CaSO4 i -7.03
Barite BaS04 Sl -3.19
Calcite CaCO3 §i -0.99
Celestite SiSO4 St -5.54
Gypsum CasSO4 §l -6.97
Hemihydrate CaSO4 §i -7.02
|Saturation Index Calculation {Tomson-Oddo Model) |
This documeni contains the confidenticl  ond/or  proprietary  informalion of  Chomplon  Technologies,  nc. The reciptent agrees o
mainicin  the confidentiality of 1he ferms of Ihis document, ond shall not reproduce it by any means, discloss the contents of il
to amy third pordy, or use the conderls of # for any purpose other ithon the purpose for which it was infended by Champion

04/08/2014 Page 2 of 2



NALCO Champlsn Water Analysis Report

An Ecolab Company

Aitention.Thomas,Patterson@ CHAMP-TECH.com Customer: Exco (1506461)
Location Code: 133829 . Region: Not Availuble
Sample |D; AB62697 Location: Southwest PA
Login Batch: 04-01-2014-HUG-SW-EWA System: Production System
Collection Date: 03/25/2014 Equipmeni: Tickle
Receive Date; 04/01/2014 Lak ID: ABU-0004
Report Date: 12/30/18%9¢ Sample Point: Production Tank
Andlyses | Result [ unit | ! Analyses Result | Unit |
Dissolved CO?2 418 mg/L Bicarbonate 24 mga/t
Dissolved H2S 0 mg/L Carbonate Not Detected mg/L
pH 6.42 Conductivity 252229 HS - cm3
Pressure 1100 psi lonic Strength 3.35
Temperaiure 664 °F Resistivity 0.040 ohms - m
Specfic Gravity 1.0983
Total Dissolved Solids 161606.7 mg/L
Cations Result | unit | | Anions | Result | Unit |
fron 173.4 mg/L Chiloride 98289 mg/ft
Manganese 6.862 mg/L Sulfate <25 mg/t
Barium 2724 mg/L
Stroniium 4780 mg/L
Calcium 181%0 mg/L
Magnesium 151 mg/L
Sodium 35826.48 mg/L
Potassium 634.7 mg/L
Boron 17.2% mg/fL
Lithium 242.6 mg/L
Copper 0.082 mg/L
Nickie 0.094 mg/L
Zinc < mg/L
Lead < mg/L
Cobailt 0.987 mg/L
Chromium < mg/L
Silicon 11.58 mg/L
Alurminum 0.877 mga/i
This document conigins the confidenliol and/or  propretary information of Champion  Technologies, Inc. The recipient agress o
mainfain  the confidentiaily of the temms of this document, and shall not reproduce it by any meons. disclose the conlenis of i

fo any thikd party, or use the conients of it for ony purpose cfher than ihe purpose for which it was intended by Chompion

04/08/2014

Page 1 of 2



NALCO Champien Water Analysis Report NALCO Champion

An Ecofab Company

An Ecolab Company

Altention:Thomas.Paiterson@CHAMP-TECH.com Customer: Exco (1506461)
Location Code: 133829 Region: Not Available
Sample |D: AB62697 Location: Southwest PA
Login Batch: 04-01-2014-HUG-SW-EWA System; Production System
Collection Date: 03/25/2014 Equipment: Tickle
Receive Dafe: 04/01/2014 Lab ID: ABU-0004
Report Date; 12/30/1899 Sample Point: Production Tank

| Scale Type I Result | Comments:

Anhydrite CaSC4 § -7.01

Barite BaSO4 Si -3.14

Calcite CaCO3 S -1.18

Celestite Sr504 Sl -5.58

Gypsum CasSO4 51 -4.97

Hemihydrate CasC4 SI -7.02

|Saturation Index Calculation (Tomson-Cddo Model) |

THs document contains the confideniial ond/or propriefary  informaiion of Champion  Technologies,  inc. The recipient agrees o
maintain  the confidentialiiy of the lerms of 1his document, ond shal not repreduce # by any means, disclose the contents of it
to any ihird paly, or use the contents of it for any purpose ofther thon the pupose for which iF was infended by Champion

04/08/2014 Page 2of2



NALCO Champlsn Water Analysis Report

An Ecolab Company

Attention.Thomas.Patterson@CHAMP-TECH.com Customer: Exco (1506461)
Location Code: 133830 Region: Not Available
Sample ID: AB62698 Location: Southwest PA
Login Batch: 04-01-2014-HUG-SW-EWA System; Production System
Collection Date: 03/31/2014 Equipment; Harlzfeld Well 613
Receive Date: 04/01/2014 Lab ID: ABU-0004
Report Date: 12/30/189% Sample Point: Sampling Valve
Analyses | Result | unit | | Analyses Result | Unit |
Dissolved CG2 198 mg/L Bicarbonate 1] mg/L
Dissolved H2S 0 mg/L Carbonate Not Detected mg/L
pH 5.97 Conductivity 260151 WS -cm3
Pressure 1100 psi lenic Strength 3.36
Temperafure 68.8 °F Resistivity 0.038 ohms - m
Speciic Gravity 1.1030
Total Dissolved Solids 164575.6 mg/L
Cations Result | unit | | Anions [ Result [ unit |
Iron 67.79 mg/fL Chioride 102991 mg/L
Manganese 10.87 mg/L Sulfate <25 mg/L
Barrium 774 mg/L
Strontium 853 mg/L
Cailcium 14920 mg/t.
Magnesium 1894 mg/L
Sodium 45062.94 mg/L
Potassium 270.4 mg/L.
Boron 0.49 mg/L
Lithium 30.42 mg/L
Copper < mg/L
Nickle < mg/L
Zinc 0.033 mg/L
tead < mg/L
Cobalt < mg/L
Chromium < mg/L
Silicon 3.468 mg/L
Aluminum 0.88 mg/L
This document contains the confidential ondfor proprielary  informotion  of Champion  Technologies, Inc. The recpient ogrees 1o
mainlain  the confideptiality of the terms of this documenf, and shal nol reproduce it by any means, disclose the contents of it
lo ary third party, or use the contenis of it for ony purpose other tham the pupose for which # was infended by Champion

04/08/2014 Page t of 2




NALCO Champmn Water Analysis Report NALCO Champion

An Ecolab Company
Altention;Thomas.Palterson@CHAMP-TECH.com

Location Code: 133830

Sample ID: AB42698

Login Baich: 04-01-2014-HUG-SW-EWA
Collection Date: 03/31/2014

Receive Date: 04/01/2014

Reporf Date: 12/30/1899

An Ecolab Compay

Customer: Exco (1506461)

Region: Not Available
Location: Southwest PA
System: Production System
Equipment: Hartzfeld Well 613
Labk ID: ABU-0004

Sample Point: Sampling Valve

| Scale Type | Result | Comments:

Anhydrite CaSO4 Sl -7.07

Barite BaSC4 Sl -3.49

Celestite SrSO4 Si -6.31

Gypsum CaSO4 5] -7.04

Hemihydrate CasSO4 §i -7.09
ISaturation Index Calculation {Tomson-Oddo Model) ]

This document confains  the confidentici and/or  proprietcry  informiction of  Champion  Technologies,  Inc, The reciplent ogrees fo
mainfain  the confidentiality of the iderms of ihis document, and shall nol reproduce it by ony mecns, disclose the confents of it
fo ony third pary, or use fhe contents of I for any purpose other than the purpose for which it waos infended by Chompion

04/08/2014

Page 2 of 2




NALCO Chamiﬁlﬁn Water Analysis Report

An Ecolab Company

Attention:Thomas.Patterson@CHAMP-TECH.com Customer: Exco (1506461)
Location Code: 133831 Region: Nof Available
Sampie ID: AB624699 Location: Southwest PA
Login Batch: 04-01-2014-HUG-SW-EWA System: Production System
Collection Date: 03/31/2014 Equipment; Hopkins Well 775
Receive Date: 04/01/2014 Lab ID: ABU-0004
Report Date: 12/30/189% Sample Point: Sampling Valve

Analyses | Result [ unit | | Analyses Result | Unit |
Dissolved CO2 242 mg/L Bicarbenate ] mg/L
Dissolved H2S 0 mg/L Carbonate Not Detected mg/L
pH 5.74 Conductivity 249438 pS -em3
Pressure 1100 psi lonic Strength 3.2
Temperature 48.8 °F Resistivity 0.040 ohms-m

Specfic Gravity 1.0986
Total Dissolved Scolids 159730.4 mg/L

| Cations | Result | unit | | Anions Result | unt |
Iron 71.49 mg/L Chloride 98577 mafL
Manganese 18.77 mg/L Sulfate <25 mg/fL
Barium 1028 mg/L
Stronfium 847.6 mg/fL
Calcium 14070 mg/i.
Magnesium 1756 mg/L
Sodium 43341,52 mg/L
Potassium 271.5 mg/L
Boron 0.504 mg/t
Lithium 71.42 mg/L
Copper < mg/L
Nickle < mg/L
Zinc 0.037 mg/L
Lead < : mg/L
Cobalt 0.325 mg/l.
Chromium < mg/L
Silicon 3.0 mga/L
Aluminum 0.839 mg/L
Ths  document contains the confidential andfor  propretary  information  of Champion  Technologies, Inc. The recipient agrees io
maintain  the confidenfiglify of the ierms of this documenf, and shal not reproduce B by any means, disclose the ceontents of it
te any thid paory, or use the contents of it for any purpose other than the purpose for which # waos inlended by Champion

04/08/2014 Page 1 of 2



NALCO Champian Water Analysis Report NALCO Champion

An Ecolab Company

An Ecolab Company

Affendion:.Thomas.Patterson@CHAMP-TECH.com Customer: Exco (1506461)
Location Code; 133831 Region: Not Available
Sampie ID: AB626%99 Location: Southwest PA
Login Baich: 04-01-2014-HUG-SW-EWA System:; Production System
Collection Date: 03/31/2014 Equipment: Hopkins Well 775
Receive Date: 04/01/2014 Lab ID: ABU-0004
Report Date; 12/30/1899% Sample Point; Sampling Valve

| Scale Type [ Result | Comments:

Anhydrite CaSQ4 St 7.1

Barite BaSO4 Sl -3.58

Celestite 51504 3l -6.32

Gypsum CaSO4 i -7.07

Hemihydrate CaS0O4 Sl -7.12

ISaturation index Calculation {Tomson-Oddo Madel) |

This document contains the confidenticl andfor  proprietary  information  of Chomplon  Technolegies,  Inc. The reciplenf oagrees fo
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NALCOChamplcm Water Analysis Report

An Ecolab Company

Attention:Thomas.Patterson@CHAMP-TECH.com

Location Code: 133832

Sample ID; AB&2700

Login Batch: 04-01-2014-HUG-SW-EWA
Collection Datfe: 03/31/2014

Receive Date: 04/01/2014
Report Date: 12/30/1899

Customer: Exco (1506461}

Region: Not Available
Location: Southwest PA
System: Production System
Equipment: Weber Well 1031
Lab ID: ABU-0004

Sample Peint: Sampling Valve

Analyses I Resuit | Unit | | Analyses Result ! Unit !
Dissolved CO2 154 mgy/L Bicarbonate 0 mg/L
Dissoived H2S 1] mg/L Carbonate Not Detected mg/L
pH 5.86 Conduciivity 237157 HS - cm3
Pressure 1100 psi [onic Strength 3.13
Temperaiure 48.8 °F Resistivity 0.042 ohms-m

Specfic Gravity 1.0941

Total Dissolved Scolids 151850.3 mg/L
I Caftons Result | unit | | Anions | Result | Unit |
Iron 5%.74 mg/i Chloride 94131 mg/L
Manganese 10.07 mg/L Sulfate <.25 mg/L
Barium 805 mg/L
Stronfium 887.1 mg/L
Calcium 15030 mg/L
Magnesium 2084 mg/L
Sodium 38843.40 mg/L
Potassium 231.9 mg/L
Boren 0.397 mg/L
Lithium 2291 mg/L
Copper < mg/L
Nickie < mg/L
Zinc < mg/L
Lead < mg/L
Cobalt 0.124 mg/L
Chromium .08 mg/t
Silicon 3.715 mg/L
Aluminurm 0.913 mg/t
This documeni confains the confidenlial andfor proprielary  informafion  of Champleon  Technologies,  Inc. The reciplen! agrees to

mainfain  the confidentialily of the terms of this document,
to any thiid parly. or use the contents of it for any purpose olher than ihe pumpose for which
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NALCO Champlc}n Water Analysis Report NALCO Champion

An Eselab Compasyy
An Ecolat Company

Atfiention.Thomas.Patterson@CHAMP-TECH.com Customer: Exco (1506461)

Location Code: 133832 Region: Nof Avdilable

Sample ID: AB62700 Location: Southwest PA
Login Batch; 04-01-2014-HUG-SW-EWA System: Production System
Collection Date: 03/31/2014 Equipment: Weber Well 1031
Receive Dafe: 04/01/2014 Lat> ID: ABU-0004

Report Date: 12/30/1899 Sample Point: Sampling Valve

[ Scale Type | Resulf | Comments:
Anhydrite CaSO4 SI -7.10

Barite BaSO4 SI -3.71

Celestite SI5C4 §i -6.33

Gypsuim CasO4 §f -7.05

Hemihydrate CaSQO4 Sl -7.10

|Saturat|'on index Calculation {Tomson-Oddo Model) l
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(5’%;#} Fresources

EPA Underground Injection Control Application
Saltwater Disposal Well
Irvin A19 Well
Bell Township, Clearfield County
Pennsylvania

Prepared for:

EOG Resources, Inc.
Pittsburgh Division
400 Southpointe Blvd.
Southpointe Plaza 1, Suite 300
Canonsburg, Pennsylvania 15317

Prepared by:
Mactech Mineral Management, Inc.

1185 East Main St.
Bradford, Pennsylvania 16701

January 2005




EPA UIC Permit Application-Class Il
Saltwater Disposal Well-lIrvin A19 SWD
Bell Township, Clearfield County, PA

Prepared for:

Prepared by:

Submitted tc:

Submitted:

EOG Resources, Inc.

Pittsburgh Division

400 Southpointe Blvd.

Southpointe Plaza 1, Suite 300
Canonsburg, PA 15317

Michae! McCown, P.E.-Operations Manager
(724) 743-2662-Direct Phone

(724) 743-2663-Direct Fax

(724) 745-1102-Main Phone

Mactech Mineral Management, Inc
1185 East Main Street '
Bradford, PA 16701

James J. Macfarlane, P.G.

(814) 362-4263 (Phone)

(814) 362-3249 (Fax)

U.S. Environmental Protection Agency-Region 11l
SDWA Branch (3WP32)

Office of Compliance and Enforcement

1650 Arch Street

Phitadelphia, PA 19103-2029

S. Stephen Platt

January 2005
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EOG Resources, Inc.
EPA UIC Permit Application-Class
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A, Area of Review

EOG Resources, Inc. is proposing to convert an existing Lower Devonian Criskany gas
well designated as the Irvin A19 into a Saltwater Disposal well and is applying for a EPA
Class li injection well permit. The specified fixed radius of ¥ mile is used to determine
the Area of Review (AOR) for this application.

The injection project being proposed by EOG Resources, Inc. is located in the Bell
Township, Clearfield County, Pennsylvania and lies within EOG'’s Brady Field. The
surface owners are listed and shown within the AOR.

- The existing Irvin A-19 well to converted to a saltwater disposal well was originally drilled
during 1953 to a depth of 7,840)'. The well produced natural gas from the Oriskany
formation from a depth of 7,295’ to 7,344'. During 2004, EOG applied for a 30-day
injection test and was granted permission on June 23, 2004 by the EPA to commence
testing. Through various well workovers and subsequent injection testing completed on
January 4, 2005, EOG is submitting application for the Class Il injection permit.

EOG will commence the project upon approval of both Federal and State agencies.



Maps

Map B-1

This map is a portion of USGS 7 %2’ topographic map of the McGees Mills, PA.
Quadrangle. This map shows both a radius of 1-mile and the % mile AOR
beyond the proposed saltwater disposal well.

included within both the 1-mile and % mile radius’s are all gas wells both shallow
(Upper Devonain Bradford & Elk Group reservoirs ranging from a depth of 1,750'-
3,400’) and deep (Lower Devonian Qriskany Group reservoir which is the
injection zone), also lease boundaries, surface bodies of water, springs, mines
(surface or subsurface), quarries and other pertinent surface features, including
residences and roads are indicated on this map.

There are neither hazardous waste treatment nor storage, discharge or disposal
facilities in this area.

The surface owners within a ¥ mile radius of the proposed saltwater disposal
well are shown on this map.

The scale of Map B-1 is one inch equals 2,000 feet.
Map B-2
This map is a portion of USGS 7 ¥’ topographic map of the McGees Mills, PA,

Quadrangle.

The name and/or number of all wells only penetrating the Oriskany reservoir
within a 1-mife radius are shown on this map.

There are neither hazardous waste treatment nor storage, discharge or disposal
facilities in this area.

The surface owners within a % mile radius of the proposed saltwater disposal
well are shown on this map.

The scale of Map B-2 is one inch equals 2,000 feet.
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C. Corrective Action Plan

Abandoned Wells and Active Wells:

Table C-1 compiles known data on the wells penetrating the Oriskany reservoir within
the 1-mile and % mile Area of Review.

Map C-1 accompanies Table C-1 and shows the wells penetrating the Oriskany only
within the 1- mile and % mile Area of Review. The scale of this map is one inch equals
2,000 ft.

it is the intent EOG Resources to convert the existing irvin A19 well into a saltwater
disposal well per EPA spacifications.

Corrective Action Plan

Within a ¥ mile radius of the proposed injection well Irvin A-19, there are no other wells
that penetrate the Oriskany reservoir.

Within a 1-mile radius there are an additional (5) wells that have penetrated the Oriskany
reservoir. Of these (5) wells, (2) have been plugged and abandoned, (2) have been
plugged back and produce from the shallow Upper Devonian reservoirs and are
currently operated by EOG Resources and the remaining (1) well (A-15) is to be plugged
and abandoned by EQG prior to the injection operation of Irvin A-19.

Data of these aforementioned wells are shown in Table C-1.



Brine Disposal Well:

EOG has converted the existing Irwin A-19 well into a saltwater disposal well during
2004 under the approval of the EPA to perform a 30-day injection test. The injection well
has been completed to approved EPA specifications.

Producing Wells:
There are no wells that are currently producing from the Oriskany formation within a 1-
mile radius.

In-Active Well to be Plugged and Abandoned:

One (1) existing well Fee A-15 which is approximately 2,200 feet southwest of the
proposed injection well, will be plugged and abandoned prior to commencement of brine
disposal operations. This well will be plugged by EOG according to PADEP
specifications.

Monitoring Wells:
There will be no wells within a 1-mile radius currently producing or in active from the
Oriskany reservoir.




EOG RESOURCES, INC. TABLE C-1
BELL TOWNSHIP, CLEARFIELD CO., PA 6
ORISKANY WELL STATUS AOR 1-MILE RADIUS bt A
Oriskany
Thickness
Total Depth | Top of Oriskany Ridgeley-Shriver
APIID Well Name Well No. Operator Date Drilled {ft) Depth (ft) (ft) Current Status
3700300050 Fee A 15 EOG 6/8/1954 7360 7214 65 To be P&A by EOG
3700300053 Fee A 19 EOG 12/111953 7840 7295 43 To be Converted to Saltwater Disposal Well
Plug Back 11/1/98
3700300056 Fee A 22 (M-591) EOG 5/2/1954 8049 nfa nfa Completed in Upper Devonian 2185-3141'
3700320007 L.R. Shivley 768 F.C. Deemer | 11/30/1959 n/a nfa nfa B PADEP Records P&A 12/10/1966
3700320548 Fee A 8 Kewanee Oil 9/9/1955 7700 7482 n/a PADEP Records P&A 8/14/74
Plug Back 2/22/73
3703320507 Fee A 26 (M-626) EOG 10/21/1955 7810 n/a nfa Completed in Upper Devenian 2558'-3142"
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E.Name and Depth of USDWs (Underground Sources Drinking Water)

The USDW's in the AOR are typically within the Mississippian Pocono Formation
consisting mostly of sandstone with interbedded shale and siltstone.

Based upon certainrdriller records of existing shallow upper Devonian gas wells drifled to
an average depth of 3,400’ depth, 8 &§/8" surface casing (fresh water string) is typically
set at a depth of 1000'. Records indicate fresh water zones are encountered froma
depth of 45 — 540’ in the AOR.

There are no existing drinking water supply wells (private or public) within in the 1-mile
and ¥4 mile AOR.




G. Geologic Data

The Lower Devonian Oriskany group (Ridgeley sandstone and Shriver chert) is the
proposed injection zone for this application.

Figure G-1 represents a geological column from the Tully Limestone to the Silurian salt

Based upon the drillers record and sample log for the Irvin A-19 well the geologic data
can be summarized as follows:

Injection Zone
Devonian age Ridgeley "Oriskany” Sandstone & Shriver Chert - Gross thickness 49 feet

The Ridgeley sandstone thickness is approximately 6 feet in thickness and is described
as a 2 foot section of sandstone from 7,295-7,297 feet in depth, fine to medium grained,
light gray to gray, quartzitic, quartz grains mostly sub angular, a few rounded and 4 feet
of limestone from 7,297 ~7,301 feet in depth

The Shriver Chert is approximately 43 feet in thickness and is described as consisting of
limestone, fine, clastic, brownish to dark brownish gray, containing fragments of shells,
and a great deat of quariz silt and sand in the upper 26 feet. The lower 17 feet of the
Shriver Chert is described as limestone, very fine to fine, clastic brownish to dark
brownish, containing a great deal of light gray silty tripolitic chert and light brownish to
brownish-gray sub chalcedonic chert. '

Confining Zones

Upper Confining Zones ‘ ‘ '
‘Devonian age Onondaga Formation and Hamilton Group-Gross Thickness 589 feet

Onondaga formation is described as being 74 feet in thickness generally consisting of
imestone, shale and chert. Immediately lying above the Onondaga is a 1-foot section
the Tioga bentonite, lying above the Tioga bentonite is the Hamilton group is 515 feet in .
thickness predominately consisting of grayish-black shale.

Lower Confining Zones

Silurian age Helderberg and Keyser formations-

The Helderberg is generally described as consisting of limestone and shale is 166 feet in
thickness and the Keyser is described as consisting of limestone and dolomite and is 70
feet in thickness.
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H. Operating Data

1. Average and Maximum Injection Rates

On June 23, 2004, EOG Resources obtained an EPA Region Il Underground Injection
Control temporary injection test permit for the injection of produced fluid Into the
Oriskany formation. Subsequently, Irvin A19 well was temporarily converted to an
injection well. After various well workover's a 24-day test was successfully performed
from December 10, 2004 through January 4, 2005. Results of this test are shown in
Figure H-1 _

As Indicated by Figure H-1, injection rates into the Oriskany formation had a daily peak
of 142 barrels and the average daily injection rate was 97 barrels per day over the 24-
day test period.

2. Average and Maximum Injection Pressures

During the 24-day test period of irvin A-19, maximum tubing/surface pressure was
recorded to be 1635 psig, with the 24-day average pressure of 1236 psig as indicated in
Figure H-1.

The temporary injection test permit allowed for the maximum injection pressure not to
exceed 2,400 psig, measured as surface pressure. This maximum allowable pressure,
determined by EPA from EOG's Initial request on May 17, 2004 was based upon using
saltwater produced from the Oriskany formation with a specific gravity of 1.225.

It is the intent of EOG Resources to inject shallow Upper Devonian saltwater with a
specific gravity of 1.0876, thus by using the specific gravity of 1.0976 in the formula for
determining maximum allowable pressure, subsedguently increases the allowable :
maximum surface pressure from 2,400 psig to 3,200 psig. Therefore, EOG is requesting
a maximum allowable operating pressure to be 3,200 psig for this Class Il application.

Calculation of Maximum Injection Pressure

Fracture Gradient (FG) Maximum Injection Pressure (Pmax)
FG=({8IP+(,433xS8GxD)) /D Pmax= (FG - {(433xSG)) x D

ISIP* =3520 FG =092

SG =1.00 SG  =1.0976

D =7232 D =7232

FG=(3520 + (.433x1 x 7232)) / 7232 Pmax=(0.92-(.433 x 1.0976) x 7232
FG=0.92 Pmax=3200 psig

*SIP (obtained from minifrac $/16/03, see Section | - Formation Testing for details)




3. Nature of Annulus Fiuid

The fluid between the annular space of the 7" long string and the 2 7/8" injection tubing
will consist of freshwater with corrosion inhibitor.

4. Physical and Chemical Properiies of Injection Fluid

Produced saitwater water from EOG's Brady Field operations produced from the Upper
Devonian Bradford Group reservoirs will be used as the injection fluid. An analysis of
the produced brine is shown in Figure H-2. This Upper Devonian saltwater was also
used during the 30-day injection test.



EOG RESOURCES, INC.
EPA UIC-INJECTIVITY TEST

WELL IRVIN A-19
BELL TOWNSHIP, CLEARFIELD CO., PA

FIGURE H-1

Daity Cumulative | Thg. WHP | Csg. WHP

Date Days | Bbls Water | Bbls Water psig psig
12/10/04 1 1840 | 18.40 600.00 30.00
| 12/11/04 2 7590 94.30 840.00 0.00
12/12/04 3 98.40 192.70 930.00 0.00
12/13/04 4] 91.00 283.70 960.00 0.00
12/14/04 5 89.45 ~ 373.15 990.00 0.00
| 12/15/04] 8]  86.90 460.05|  1110.00 0.00
12/16/04 7| 84.65 544.70|  1140.00 0.00
[ 12/17/04] 8] 108.50 653.20]  1110.00 0.00
12/18/04 9] 6555 71875  1125.00 0.00
| 12/19/04| 10l 108.05 82680  1140.00 0.00
12/20/04) 11 91.38 918.18|  1200.00[ 0.00
| 12721/04]  12]  93.23 1011.41  1200.00 0.00
12/22/04] 13| 8581 1097.22|  1185.00 0.00
| 12/23/04] 14| %464 1191.86|  1200.00 0.00
| 12/24/04] 15| 5290 124476/  1305.00 0.00
12/27/04] 16|  90.30 1335.06]  1250.00 0.00
| 12/28/04| 17) 117.90 1452.96]  1320.00 0.00
| 12/29/04] 18] 10070 | 1553.66]  1350.00 — 0.00
12/30/04] 19] 13390 | 1687.56]  1590.00 0.00
12/31/04] 20| 13580 | 1823.36]  1530.00 0.00
/1050 21| 13180 1955.16]  1635.00 0.00
1/2/05. 22 14160 2096.76]  1740.00 0.00
| 1/3/05] 23] 138585 2235.61]  1620.00 0.00
1/4/05| 24| 9545 2331.06]  1545.00 0.00

AVERAGE 97.13 | 1235.63 |

BHELS WATER/D

160.00

140.00 4

12000 A

100.00 -

80.00 -

60.00 -

20.00 -
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12/24704
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NC
2794 West Pike Rd.,, Indiana, PA 15701

Figure H-2

Susan Kon. Laboratory Director

(724) 463-TEST  FAX (724) 465-4209 .
Report of Analysis
Name: EOQG Sample ID#: 04 38948
2039 South 6th St. Sample Type: Water
Indiana, PA 15701 Sampler: _ TP (Client)
Receipt Date: 5/12/04 1:57 PM Client Sample ID:  Injection Fluid
Report Date: 5/25/04 ‘ ‘
Analyte Analyst | © Date Sample Units Method | MDIl
- Analyzed Result : :
Bariux GD 5/20/04 48227 mgh, SM3LIID” | 0.20
Calcium, Flame GD 5/19/04 | 6214300 | meA. SM3111B 0,05
Hardness SK 5R24/04 141276 _mg/k ' §M2340B 5
Iron GD 5/19/04 343 mg/l. SM3111B 0.05
Magpesium GD | 572004 | 5475.00 mg/l | SM3IIIB | 0.2
Manganese GD 5/19/04 10.75 mg/L, i SM3111B 0.02
Sodium GD 5/20/04 | 158162.00 mg/L ' sM3111B 0:10
Spesific Graviy TP 5/13/04 10976 none  |i  SMR2710F | 0,000
pH TP 5/18/04 5.16 su 150.1 0.00
Specific Conductance GD 5/13/04 171817 uS/cm 120.1 i
\ 1 ND = Not Detected l .
Hote: [YEP Certificstion # 32-382
Approved By: iy




I Formation Testing Program

EOG Resources performed a formation test on June 16-17, 2003. A minifrac using HCL
and water were pumped into the Oriskany formation at various rates starting from 1BPM
to 10 BPM at one minute pumping times. Then 5,000 gallons of 15% HCL w/additives

~ was pumped into the Oriskany formation @ 10 BPM |. Treating pressure was 4,675 PSI
and the ISIP was recorded to be 3,520 PSI. *

EOG'’s daily Compietion and Workover Report and BJ Hughes test data for this minifrac
are shown in Figure 1-1.




Figure 1-1

EOG Reeources

Phigburgh Dhvition
Daily Completion & Workover Reports
AFE NO. WELL NAME & NO. . DAYE
722433 Fao "A" 19 81712003
AP NG, Flold: County: Stata: Report No.  |T.D
37-033-00053 Brady Claarfeid PA 20 7338’
PBTD Perforations O.A. Packer Dapth {Formation Tublng Dapth & 8ke Frac Date TLITLRITLTR
7232 O/M 7232.7335 1/0/00 838/
CURRENT OPERATION:
Hours Qperations in $squence
7:00 FINISH TiH W/ 2 7/8° TBG & PKR. TAG W/ TAIL PIPE @ 7268'. THIS IS 29" HIGHER THAN TAG W/ 2 3/8" TBG.
8:.00 RU BJ PUMP TRUCK TO SPOT ACID & PICKLE TBG. PUMP 5 BBLS OF WATER TO BREAX GIRCULATION, PUMP 6 BBLS
OF 15% HCL ACID. DISPLAGE W/ 41 BBLS OF WATER,
9:15 PULL UP 14T, SET PKR @ 7138' PKR. ELEMENT. *J" OFF OF ON/OFF TOOL.
9:30 PUMP & BBLS OF 7.5% HCL ACID TO PICKLE TaG, DISPLACE W/ 42 BBLS OF WATER,
10:15 SWITCH LINES. REVERSE CIRCULATE 300 BBLS OF 2% KCL WATER.
11:45 =" ONTO ONOFF TOOL. LAY DOWN 1 JT W/ TBG SWIVEL.RU BJ TO DO MIN! FRAC.
13:00 PRESSURE TEST LINES TO 5050 PS| SET POP-OFF AT SAME. FOR MINI-FRAC. ANNULUS OPEN.
13:20 PUMP 0.5 BPM OF 2% KCL W/ 0.1% INFLO FOR 1 MIN @ 1362 PSI

PUMP 1 BPM OF 2% KCL W/ 0.1% INFLO FOR 1MIN g 1978 PS!
PUMP 2 BPM OF KCL W/ 0.1% INFLO FOR 1 MIN @ 2740 P!
PUMP 3 BPM OF KCL W 0.1% INFLO FOR 1 MIN @ 3180 PSI

PUMP 4 BPM OF KCL W/ 0,1% INFLO FOR 1 MIN ¢} 3790 PS1
{PUMP 5 BPM OF KCL W/ 0.1% INFLO FOR 1 MiN ¢ 3888 P8I
PUMP 6 BPM OF KCL W/0.1% INFLO FOR 1 MIN @ 4233 P81
PUMP 7 BPM OF KCL W/ 0.1% INFLO FOR 1 MIN @ 4068 PSI
PUMP 8 BPM OF KCL W/ 0.1% INFLO FOR 1 MIN @p 3848 P8I

PUMP 10 BPM OF KCL W/ 0.1% INFLO FOR 1 MiN @ 4116 PSI

13:36 SD. MORITOR PRESSURE FOR CLOSURE. CLOSURE IS 2830 PS!

15:10 SET POP-OFF @ 2000 PSi AND PRESSURE ANNULUS TO 1000 PS).
15:15 - 15:32 PUMP 5000 GALS OF 15% HCL W/ ADDITIVES @ 4657 PS! @@ 10 BPM iSIP = 3520 P51, 5 MIN $i = 3160 PS1,

15:45 10 MIN Sl = 2690 PS! 15 MiN S = 2882 PSI.

16:30 SIW ROMO BJ SERVICES. OPEN WELL TO TANKS W/ 2400 PSI.

18:00 FLOW WELL TO TANKS.

Dally Cost Total Comp Cum Cost
Submitted By: F. Scott Browning
FLOW TESTING — [ SWAB TESTING

TIME MCED BO BW | CHK TP CP COMMENT RUNS| ™ F.L. S.bapth | BO] awW [ CHL.
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B elt Name: IRVIN £10

'BJ Services JobMastar ngram Vamlon 2.61
§ Job Number: 325110559
£ Customer: EOG RESOURCES

mmrv

Time shgn rmssmmrr ﬂ&H&ﬂ‘t’ amv SAND Ava
of Mumber  (pai) RATE (pes) STAGE . rom. TOTAL RATE
Day \ (bpm) . (bb)  (bbY fivoim}  (Gpm)
Montgay. June 16, 2003 - L
150581 1 o0 0o 0.8 (] 9 B 0.0
- 13:08:01 -1 102 - 0.0 0.0 0 0 0 0.0
0831 o a3y 0o - 0.0 0 0 0 00 -
13:01:01 1 555 0.9 0.0 0 0 (1] 90
13,0131 1 28 0.0 0.0 0 0, (1 0.0
13:00:01 . 1 160 0.0 0.0 0 0 0 0.0
130831 , 1 - 712 0.0 0.0 0 S0 0 0.0
120001 4 830 0.0 0.0 0 BB 0 2.0
13:09:31 9 9 0.0 a0 0 o0 v 00
13:10:01 1° 788 0.0 0.0 0 0 0 no
13:10:31 1 o8 0.0 0.0 0 0 1] 4.0
12:11:.01 1 712 04 0.0 0 0 Q 0o
18:11:9% 1 éa? 0.0 0.0 o o g 0o
1812200 1 1698 0.0 00 0 0 0 0.0
139230 1 4703 0.0 00 -0 0 0 0.0
1231302 14 5032 0.0 0.0 0 0 0 0.0
131332 1 4180 0.0 0.0 D 0 1] (114}
139402 1 57 0.0 0.0 0 0 0 0.0
1314:82 1 a 0.0 0.0 0 0 . ] 0.0
13:15:02 1 540 0.0 0.0 -0 [ 0 00
131682 1 289 0.0 0.0 0 0 0 0.0
151802 1 607 0.0 0,0 0 0 0 0.0
13:16:32 1 821 0.0 00 0 -0 (1 0.0
13.17:02 1 881 o.n . 00 0 0 a 0.0
153:17:32 1 1085 00 - 0.0 0 0 0 00
1%:18:02 1 1249 0.0 00 0 0 0 0.0
13:16:32 1 1422 00 0.0 ] 0 (i} 0.0
13:18:02 1 1788 0.0 0.0 0 0 0 0.0
13:480:32 1 1808 a.n 0.0 0 0 1] no
13:20:02 1 2828 00 0.0 0 0 ¢ 0.0
- 13252 1 2881 0.0 0.0 0 0 ] 0o
1321202 1 L7 ] 0.0 00 a ] 0 04
13:21:32 1 Z748 00 00 0 i0 a 0.0
15;22:02 1 2525 0.0 090 -0 0 0 0.0
a2 1 2349 0.0 0.0 0 Q 0 0.0
13.23.02 1 2241 0.0 0.0 0 Q o 0.0
1223:32 | 2585 19 0.0 1 1 0 0.0
1%:24:02 1 282 30 0.0 2 2 0 014
139:24: 52 i 9138 31 0.0 3 3 0 0.2
18%:26:02 1 5188 3.1 i -8 [ 0 Q.2
13:25.32 1 - 331 58 4.0 6 Q 0.3
13:25:02 1. - 3828 4.2 0.0 0 B ) 4 04
19:28:32 1 3505 4.2 0.0 1 11 1 25
1&27.02 1 Mo 43 0.0 13 13 1 06
13:2T:32 1 - 4000 8.1 . 0.0 18 14 1 4.7
153:28:02 ] ga8 52 0.0 18 18 1 0.0
13:28:32 1 Ky 0] 6.3 0.0 20 20 2 hx)
15:20:02 1 4239 6.2 0.0 23 23 2 1.0
13:28:82 1 4214 8.2 0.0 25 - 20 2 1%
$3:30:02 1 4171 8.2 0.9 2 28 2 14
13:30:32 1 4625 1.8 0.0 33 L L] 2 1.8
13:31:02 1 4281 7.4 0.0 a7 r 3 1.4
18:51:32 1 4182 721 0.0 40 4D 3 1.5
- BJ Servicas

“Job smn_: Maonday, June 18, 2003
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§ Job Number: 325110650
& Customer: EOG RESOQURCES

o p _J J:BJ Services Jcbhlé’shr'_l-“iaﬁfam Veraion 2.61
L
&) Well Nome: HRVIN A-19

Tine  Stige  PRESSUREDITY  DENSITY DY ' DIRTY . SAND AVG  AVO
of Number - (psl) RAYE fsa)  STAGE TOTAL = TOTAL RATE PRE

Day (tpm) b)) (b (o) . @pmj  (psl)
Monday, June 16, 2008 - .
133202 9 s - 70 0.0 4“4 44 3 8. 285
18:3232 - 1 4087 78 0.0 - A7 47 4 17 2190
133802 1 403 RO - DO 61 1 8 19 2228
13:33:%2 1 3948 Ba 0.0 68 BS 7. a0 2258
133402 1 4009 88 - 0.0 5 ] 7 1) 2288
133432 1 4103 - 83 - 00 84 K. 8 22 2317
18:38:02 4 - 4103 0.4 0.0 & - 89.. 8 3 2347
A832 1 dt18 8.6 0.0 . 3 73 | L4 23T

. 13:36:02 1 4084 30 0.0 78 T8 9 %48 2405
1288:32 1 - 3164 00 0.0 78 78 ) 28 2420
133102 1 217 00 ©. 00 78 7 B 2.8 7
19:87:92 1 3157 - 8,0 0.0 78 78 ] 24 2445
138802 9 - 31N 00 0.0 78 78 8 24 2458
193832 1 4080 0.0 0.0 78 78 ¢ 2.4 2405
133002 1 3044 00 0.0 78 8 9 28 U4
14:30:92 1 2007 (1] 0.0 74 70 g 23 2452
134002 1 2979 0.0 0.0 78 78 9 23 . 2480
1240:32 1 26581 0.0 00 78 78 g - 22 2488
184102 1 2p25 0.0 0.4 78 78 9 22 2503
13:41:32 1 2900 0.0 0.0 T 78 - 9 22 508
134202 1 2876 0.0 . 04 78 78 -] a1 253
13:42:32 1 2862 0.0 .4 78 78 '] 21 2518
13:43:02 1 2530 0,0 0.0 78 78 ] 21 2822
18:43:92 1 2602 0n . 0.0 .18 | ;] 21 )
13:44:02 1. 2789 0.0 00 78 78 8 20 2630
194482 1 2170 00 0.0 78 78 P - 29 2833
134502 1 2734 0o 0.0 . 78 78 8 29 2636
124532 1 27137 0.0 0.0 T8 78 B 0 2685
13:48:02 1 2122 0.0 0.0 78 78 X 1.0 a541
13:48;32 1 2708 0.0 0.0 78 78 9 1.9 - 2548
13:47:02 4 . 26p3 8.0 0.0 78 78 g - g 26845
13:47:92 1 2679 - 00 0.0 78 78 9 1.9 254T
13:49:02 1 2868 00 0.0 78 78 <] 18 2548
13:48:32 1 2654 0.0 0.0 78 78 8 1.8 25848
154602 1 2842 0.0 0.0 78 78 8 1.8 2551
134032 4 2631 0.0 0.0 78 78 9 18 2582
18:5002 1 621 0.0 0.0 74 78 9 18 2562
13:50:32 1 2810 0.0 0.0 78 78 8 1.7 2553
13:54:02 1 2600 0.0 0.0 78 78 B - 17 2854
K1 b 2691 0.0 00 78 78 ) 1.7 2054
13:52:02 1 2882 0.0 00 78 78 g 1.7 2554
1352382 1 2572 0.0 0.0 8 78 g 1.7 2558
13:53,02 1 25684 0.0 0.0 T8 78 8 1.8 2655
136332 1 2585 0.0 0.0 78 78 ] 1.8 2855
13:84:02 1 2847 0.0 0.0 78 76 9 1.8 2555
136492 ¢ 25839 0.0 0.0 18 78 8 16 2555
138802 1 2530 0.0 0.0 78 78 ) 18 2855
13:55:32 1 2523 0.0 0.0 78 18 B 18 2554
1368:02 1 2518 0.0 0.0 78 78 9 1.5 - 2684
13:50:22 1 2507 0.0 0.0 78 78 ) 18 2683
AR R A A A

ST 0 B 78 o 15 2552

{35802 1 2486 0.0 00 78 18 9 15 0882

Bt s«wlogi - Jub Start; Monday, June 18, 2003



| BJ seMces Jobmmr Frogram Version d.si
-l Job Numbeir 325110580
| Customer: EOG RBSOURCES
§ Well Neme: IRVIN A-19

ORRTY

" Job Bfart; Mandsy, June 16, 2002

Time | _ 8AND  AVG
of Number (psf) = RATE (res) STAGE TOYAL TOTAL  RAYE
Day : . {opm) . (L {bbi) {thm) - (hpmy
Monday, June 16, 2003
185632 1 2478 0.0 0.0 78 78 ] 1.5
136802 .1 2471 .0 0.0 78 78 a 1.5
136932 1 2484 - 0.0 0.0 78 78 8 1.4
1400002 1. 2457 0.0 00 78 78 8 14
140032 1 . 2450 0.0 0.0 78 78 9 14
140102 1 2443 0.0 0.0 78 78 e 14
140182 1 - . BART 0.0 © 00 78 78 o 14
140202 1 ;:ao : 00 00 i) 78 8 14
140282 1 A8 090 0.0 78 /) g- 14
- 14:08:02 1 2497 0.0 0.0 78 78 8 1.4
140332 1 2410 0.0 00 7 78 B 3.3
180402 1 2404 00 00 .78 (] e 13
14p482 1 2398 0.0 0.0 78 74 9 1.3
C teospz 1 2392 0.0 0.0 s ¥ e . 1.3
1405:82 1 2380 0.0 0.6 7 78 9 14
14:08:02 1 2376 0.0 0.0 78 78 g 1.3
A40832 273 0.0 0.0 Y8 78 B 1.3
140102 1 2%1 0.0 0.0 70 7 - 9 1.8
140732 1 2359 0.0 0.0 78 ] ) 1.3
14:09.02 - 1 2354 0.0 0.0 70 7 8 9.3
14:08; 1 2350 0.0 0.0 78 76 ] 4.2
14:00: 1 2344 0.0 0.0 1K 7 8 1.2
140832 1 2338 0.0 0.0 78 78 8 1,2
Atz 1 2332 0.0 0.0 78 78 9 12
41082 1 2324 0.0 0.0 70 78 ) 1.2
AR 1 2320 0.0 0.0 .78 78 9 .12
141132 4 2314 0.0 0.0 78 78 [ 12
1411202 1 2308 0.0 0.0 8 78 . 12
1412232 1 2303 0.0 0.0 78 - 78 8 12
141802 1 2207 0.0 . 0.0 18 7™ 8 12
141332 1 2262 0.0 0.0 78 78 § 1.1
1402 1 2z87 0.0 0.0 78 78 ] 1.1
141432 1 2282 0.0 0.0 78 78 9 1.1
41802 1. 2278 0.0 0.0 T8 7% ] 1.4
141632 1 22 0.0 0.0 78 8 8 1.1
| 1 2268 0.0 0.0 78 78 B 1.1
14:18:32 1 - 2201 0.0 00 78 . 7| 9 1.1
141702 1 858 0.0 0.0 78 o 8 1.1
41732 1 2281 0.0 0.0 76 76 9 1.4
41802 1 2248 0.0 0.0 18 1% 9 1.1
141832 1 2241 0.0 0.0 78 78 B 1.9
14:19:02 1 2238 0.0 0.0 78 78 g 1.1
141882 | 2231 00 0.0 . 78 78 8 11
1472002 1 28 0.0 0.0 78 8 9 1.0
1420032  § 2221 0.0 0.0 7m - 78 8 1.0
14:21:02 1 -2219 0.0 0.0 78 78 ) 1.0
142132 . 2212 0.0 0.0 78 78 8 1.0
142202 4 207 0.0 0.0 T4 768 9 1.0
1422292 4 2703 0.0 0.0 78 78 8 1.0
142502 9 2188 0.0 0.0 T8 n 9 1.0
142352 - 1 2183 0.0 0.0 78 ™ 5 10
14:24:02 . 1 2188 DO 0.0 T8 78 9 1.0
142432 1 2184 0.0 0.0 78 i B g 1.0
BJ Servicea



_. BJ Servioss Jobuutar ngram Veralon 2,61
{{ Job Numbers 335710850

f| Custoney: BOD RESOURCES

WM& RVIN &-10

Time = Stsge  PRESSUREDINTY  DENSITY mn'mv SaND

AYG Ava
of Number (pell RATE (pcaj 8TAGE TOTAL TOTAL RATE FRE
Day | - (bpmy) mb) D fwm)  (hpm)  (pE)
Motviay; Jung 16, 2003 ' ‘ - _
14:25:02 1 C2M8d 0,0 0.0 78 18 8 1.0 2413
142532 -t 2178 0.0 0.0 78 78 9 10 2411
142802 1 2N (i ]} 0.0 78 78 8 - 1.0 2470
14:28:32 - 1 2188 0.0 0.0 78 78 9 -8 . U488
14:21:02 1. 2163 00 0.0 78 78 8 10 2408
14:21:32 1 188 0.0 - 00 78 78 "] 1.0 . 2484
"oz . 1 2153 0.0 0.0 78 75 - (18 U2
14:28:32 1 2148 0.0 . 00 78 78 8 (.0 2480
14:28:02 1 2145 00 0.0 78 78 ] 6.8 2458
142232 1 Z140 0.0 0.0 78 9 {9 2467
143002 1 2136 0.0 o4a ‘78 7 8 9 2488
14:30:32 1 2132 0.0 2.0 78 78 0 6.8 2453
148102 . 1 nms 0.0 131] 78 78 8- ()] 2851
14:31:32 1 2124 00 0.0 78 F] 8 ae M8
143202 1 2120 0.0 - 00 78 78 ] 0.9 2447
14:32:32 1 2418 0.0 1) 78 78 g 0.0 2445
143502 1 2111 00 00 78 /] -8 00 2A43
14:33:32 1 207 0.0 0.0 78 i 9 0@ 2441
14:34:02 1 2103 (1] no 78 T8 B 0.8 2435 -
- 14:34:52 1 2000 0.0 0.0 78 78 ] op 2488
14.35:02 1 2095 0.0 0.0 76 78 ] 0é 2433
143832 | 2001 0.0 0.0 78 78 8 0.0 2434
14:38:(12 1 2087 0.0 0.0 7% 78 8 0.8 2432
14:38:32 1 63 0.0 o0 78 78 B 0.8 2430
14:37.02 1 20m0 0.0 - 0.0 /-] 78 '} 0.6 2428
143732 1 2015 0.6 0.0 78 78 & 0.8 . 2428
14:38:02 | 2o 0.0 0.0 78 78 fi 0.5 2424
14:38:22 1 2087 0.0 0.0 I} 78 9 0B - 2422
14:3802 1 2083 0.0 0.0 78 78 ] 0.A 2420
14:35:32 1 2059 0.0 0.0 78 78 'R 0.8 2418
144002 1 0.0 00 78 79 ] 0.4 2417
14:40:32 1 2081 0.0 0.0 78 78 ] 0.0 2418
14:41:02 1 2047 0.0 0.0 T8 78 9 0.4 2418
14:41:32 1 2043 0.0 00 8 78 ] 0.t 2411
144202 1 2039 0.0 0.0 73 78 "3 08 2409
14:42:32 1 2038 0.0 04 78 78 X:) 0.6 2407
14:4%02 1 2032 0.0 0.0 78 78 g 0.8 .. 2405
14:43:32 1 2028 o0 0.0 78 78 9 0.8 2403 -
14:44:172 1 2024 0.0 00 78 78 B 0.6 2401
14:44:32 1 1941 0.0 4.0 78 78 8 0N 2369
144502 1 p.? 0.0 0.0 78 78 9 08 2385
14:48:32 1 8 . 0.0 0.0 18 8 8 " 08 . 2588
14:45:02 1 0 (1Y) 0o 78 78 B 0.8 %M
14:46:42 1 (1] a.0 0.0 78 78 P 0.8 2354
14.47:02 4 6 0.0 0.0 78 78 8 0.8 248
14:47:32 1 8 0.0 00 n 78 8 0.8 2338
14:48:02 1 4 0.0 0.0 8 18 ') 08 2325
14:458:32 1 0 0.0 0.0 78 78 0 08 2314
14:49:02 1 0 0q 00 78 78 ) 08 2308
14:49:32 1 . 0 0.0 0.0 78 78 o 08 - 2202
14:50:02 1 [ 0.0 0.0 78 78 9 0.7 . am
14:30;32 1 0 0.0 0.0 78 78 ] 0.7 2270
14:61:02 i 0 0.0 0.0 78 78 P 0.7 2089
BJ Services

Job Start: Monday, Kine 16, 2003



BJ Services Jobllaahr Progr&m Version 2.51
& Job Mumbar: 3285110559
¢ B Cuslomeér: EOG RESOURCES

£ Well Nafner  [RVIN A-10

" PRESSUREDIRTY DENSTY DINTY = DIRTY SAND AVG  AVG

of  Number (p8) RATE = (pss) STAGE TOTAL TOTAL RATE  PRE
Day 3 . (bp) Mhj . (bb) flom) fopm)  (ps)
Monday, Juna 18, 2003 o . ' B _ _ ‘
14E202 1 0 0O - - DO T8 78 o . 0y - oz
1452:32 1 0 00 00 . . 718 18 N 0.7 Za2r
eosnz 1 o 0.0 00 78 T ] 07 22147
148332 1 0 0.0 - 00 .78 78 - 9 07 . am
48402 0 .0 00 . 78 78 8 0y 2197
148480 . q 0 00 - oo 78 78 8 Y 2184
145802 1 ] 0o 0.0 ™ - 78 9 0T - 278
148522 1 0 0.0 00 78 78 9 0.7 2167
145800 1 0 0.0 0.0 78 -m 8 07 2197
148832 1 0 0.0 - 00 78 78 ) 0.7 2uY
95702 1 0 - 00 00 78 - .78 8 07 . . M9
MET32 1 o 0.0 00 - 78 78 ] .07 2128
14:8802 1 0 00 = 00 78 78 8 0.7 2418
14:58:32 1 o 00 00 18 78 8 0.7 2100
14:58:47 1 D Y 0.0 78 ™ 9 0.7 2104
End otg 1 : . : ' -
5848 2 0 0.0 0.0 0 78 9 0.0 0
End alg 2 ‘ '
g5 3 0 0.0 0.0 0 78 ] 0.0 0
145048 8 0 00 0.0 0 .78 f 0.0 0-
150018 3 0 0.0 0.0 0 78 9 0.0 0.
150048 - 8 0 0.0 0.0 0 78 9 0.0 13
1501:18 3 0 00 0.0 (] T8 9 0.0 0
150149 3 0 0.0 0.0 0 78 e 00 0
C 15021 3 ] 0o 0.0 0 78 ) 0.0 0
150248 3 0 0.0 0.0 (] 78 9. 00 ]
15:0819 23 0 0.0 . 0B o 78 B 0.9 0
150340 3 1668 0.0 0.0 0 78 ] 0.4 2
150418 2 1690 o0 0.4 0 78 9 0.0 178
18:0448 3 1687 0.0 00 0 78 g 0.0 " 503
1608118 3 1662 0.0 0.0 0 T8 g 0.0} 408,
15:0549 3 2238 6.5 00 . 0 78 8 0.0 501
t6:08:19 3 4267 12.0 1.0 8 - B4 100 o 70
16:.08.48 3 4785 10.8 11 12 B0 U5 1.4 843
t8:07:18 8 4638 8.6 0.0 17 . B5 36a 19 1180
160748 3 4721 8.0 0.0 21 89 a3 2% 1888
1%08:58 3 4830 B.4 0.0 25 104 - 363 27 1538
18:0849 A 4783 17 0.0 . a0 100 s83 30 1708
18:08:18 8 476 7.2 0.0 a3 112 383 32 © 1848
1BOo48 3 4718 7.1 Qb 14 115 . 38 . 34 1878
16:10:18 3 2 T2 0.0 41 118 353 38 2088
161049 3 4879 7.2 - 90 44 122 s 37 2204
11149 3 4828 6.8 0.0 48 128 363 38 2802
11149 3 4p40 78 0.0 N 130 383 40 2387
151219 3 4584 7.8 04 68 13 383 4.1 2480
151248 - 2 88 - 18 0.0 89 4 343 42 2548
1319 3 4410 842 00 69 144 883 44 2608
1611349 3 4168 8.8 Do er 145 383 45 2686
15:14:18 ] 4438 101 00 72 180 383 4.6 23722
181448 3 4418 M4 0.0 7 158 363 4.8 2718
8J Sarvices

Job Start: Mahday, Jurie 16, 2103



_ BJ Seivices JobMastar Program Verslon 2,61
! Job Number: 325110550
4 k| Customer: EOG RESOURCES

4 Woll Nawme: Mﬂ-*lﬂ

Time = Stsge  PREBSIREDIRTY mrvmm GAND MG AVO

of Number (pel] = RATE (pea) SVAGE TOYAL TOTAL RATE  PRE
Day . N bk fhd) - (Ibm) thom) . (psd)
Monday, June 16, 2003 , _ ,
15:4518 3 4548 117 0.0 83 - 162 388 8.4 2628
16:16:40 - -3 . 4803 12.0 0.0 - B9 188 ay 53 2881
161619 3 4419 1.2 0.0 85 173 383 54 28
151680 3 4521 12.2 0.0 101 178 483 B8 272
164720 3 4483 "7 - 0.0 107 s 8 6.6 3013
18T 3 4488 14 = 00 10 189 "] 6.9 B
Endsig3, N : o -
151811 4 4444 IR E 0.0 & 188 389 116 - 445
151841 34 ° 4344 11.8 0.0 12 200 363 11.7 412
.11 4 44568 12.5 0.0 18 200 53 118 4891
189041 4 4847 14.8 00 25 213 369 104 489
152011 4 4320 LY 00 3 220 203 16 4u27
15:2041 4 4848 10.7 0.0 » 225 443 124 4538
162ty 4 4971 8.7 0.0 4 220 283 119 4554
12141 4 4824 B.4 6.0 45 234 LX) 1.3 4581
[T S 4907 7.4 0.0 - 4R 288 363 169 4814
1822:41 4 4835 74 0.0 63 242 as 10.6 4887
182311 4 4754 4.8 0g 57 245 363 1%.3 4862
182341 4 4744 48 0.6 ® 248 863 10.0 4038
15:24:11 4 3440 .00 a0 ] b 383 a2 4577 .
152441 4 KT 0.) 0.0 o0 60 249 363 85 454
111 4 374 0.0 6.0 60 248 363 8.9 - A4
152641 4 3341 0o 0.0 80 . 249 383 7.5 4354
16:26:112 - 4 3313 0.0 00 80 ‘240 383 1.0 . 4283
10204z 4 us 0.0 0.0 B0 - ZAR 33 ai 4228 -
162712 4 3288 0.0 0.0 60 - 249 %53 8.4 - 4187
162742 4 3282 0.0 0o 60 249 363 8.1 4139
1828112 4 3204 - 00 0 60 . 248 383 &7 . 4080
15:2642 4 31a2 0.0 0 e 249 363 6.4 4085
182612 4 3155 0.0 0.0 60 249 883 6.2 4016
. 162942 4 3139 0.0 0.0 60 . 240 383 8 3580
16:30112 . 4 3118 0.0 0.0 60 249 343 4.6 3045
153042 4 3089 0.0 0.0 80 248 383 48 3314
169112 4 3081 0.0 0.0 en 245 363 44 3364
168142 4 3084 0.0 0.0 a 249 363 43 3658
168212 4 3048 00 0.0 & 49 343 4.4 3a28
153242 4 0.0 0.0 80 249 363 4.0 8801
163312 - 4 8018 0.0 0.0 60 249 383 38 . 3178
153342 4 3008 0.0 0.0 &0 240 - 308 37 3782
163412 4 2038 0.0 0.0 60 240 383 3.6 728
153442 4 2072 6.0 0.0 80 248 363 8.5 70T
153612 4 2980 0.0 0.0 60 249 383 a4 3586
158548 4 2048 00 - 0.0 0 248 383 33 3838
15:98:13 4 2937 0,0 00 60 240 L S ¥ 3648
15:38:48 4 2025 0.0 0.0 .60 249 353 X 3azr
15:37:13 4 2018 0.0 0.0 80 249 383 3.1 3p00
18:37:43 4 2607 0.0 0.0 80 249 383 30 681
193813 4 2897 oo 0.0 60 249 383 20 3575
153843 &4 2889 0.0 0.0 a0 249 382 28 3558
16:39:18 4 2880 0.0 0.0 . 248 383 28 4343
16:3530 4 0 0.0 0.0 6o 249 383 a7 3629
BJ Sarvices

Job Btart: Monday, Jurs 16, 2003

L+ )




J. Stimulation Procedures

No stimulation is planned for this application.



K. Injection Procedures

The produced brine from EOG Resources Upper Devonian shallow gas production
operations will be trucked to a proposed storage facility near the proposed saltwater
disposal well (Map B-1). This brine is produced from EOG Resources Brady Field
operations and is originates from the upper Devonian reservoirs, regionally known as the
Bradford and Elk Group reservoirs at depth from 1,700'-3,400".

Figure K-1 is a schematic showing the proposed injection and production flow
procedures. The following procedures are to be implemented for this project:

Two (300-barrel) tanks will be set for the unfiltered brine water storage. From these two
tanks, a 5-HP centrifugal pump will transfer the unfiltered brine through basket fabric
filters to filter the produced saltwater.

The filtered water then will be pumped to one (300-barrel) tank and this tank will be used
to store the filtered water prior to injection.

From the 300-barrel filtered water storage tank, filtered water will be pumped by a 60 HP
electric motor National piston pump via buried pipeline to the disposalfinjection well.

All of these tanks will be properly constructed and diked to ensure that any water that
may spill is contained.

The amount of water injected will be metered prior to entering the pipeline and at the
injection wellhead.




TRUCK UNLOADING AREA FOR PRODUCED BRINE
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Proposed Injection Facility Schematic
Irvin #A-19
APl ID 37-003-0053
EPA UIC Project
FIGURE K-1

_January 2005 |




L. Construction Procedures

The proposed disposalfinjection well (Irvin A-19) has been constructed with the following
procedures and materials to provide sufficient casing and cement to prevent
contamination of the 1 JSDW's:

1. Original Conductor Casing: 13 3/8" O.D. Sanded-in @ 40".
2, QOriginal Surface Casing: 10 %" O.D. Set @ 1013’ cemented to surface.

3. Original Long String Casing: 7" O.D. 26#/ft. N80 Set @ 7232 cemented
back to a depth of 5434'. Cement top confirmed by EOG Resources by
Cement Bond Log (CBL) run during 2004.

4. New Injection Tubing & Packer: EOG Resources installed @ 7009’ of 2
7/8"- 6.50 Ib./Rt. tubing set-in a Baker 2 7/8" x 6.078" O.D. Lok Set Packer.
Prior to injection, EOG will fill annular space between 7" casing and 2-7/8"
tubing with a mixture of fresh water and corrosion inhibitor.


https://7/8"-6.50

M. Construction Details

Figure R-1 illustrates the downhole and surface welihead construction of the injection
-well,



PROPOSED WELL CONSTRUCTION

Pressure Gauge
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Set @ 7009

Upper Confining Zone

Injection Zone

Lower Confining Zone

Hamilton Group Shale 7190’-7221°
Onondaga Chert& Shale 7221'-7293

Oriskany Group
Ridgley Sandstone & Shriver Chert
7293’-7335

Lower Confining Zone (Shale)
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Proposed Injection Well Schematic
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FIGURE M-1
January 2005




0. Plans for Welll Equipment Failures

Considering that various problems may to occur, EOG will institute certain preventive
measures to minimize the occurrence and severity of these situations. However, when
unforeseen difficulties do arise, predetermined contingency procedures will be

implemented.

The followmg Table O-1 outiines potential problems, how they will be detected the
preventwe measure or corrective procedure;

Table O-1
Situation Detection Response

1) Plugging off of water
injection pipeline or

injection tubing in well

Injection pressure recorder
at pump will sense pressure
rise.

*Automatic shut-down by
mercoid switch.

2) Rupture of water
injection pipeline.

Injection pressure recorder
at pump will sense pressure
drop.

*Automatic shut-down by
mercoid switch,

3} Rupture of injection
tubing into annular
space.

Pressure recorder should
sense this situation;
however individual
pressure gauges at
injection wells will be
monitored daily.

*Manually shut off injection
to problem well.

4) Electricity failure.

Cbservation by operator.

No effect on injection
unless prolonged power
outage.

5) Injection/Circulating
pump breakdown,

Observation by operator.

Check valves in manifold
line will prevent back-fiow.

6) Injection/Circulating
pump over-speed.

Injection pressure recorder
will sense pressure rise.

*Automatic shut-down by
mercoid switch.

*Indicates automatic telephone message to EQG's Indiana, PA Division office on 24-

hour line (724) 465 3314.

itis reie\}ant to note that operation of the Brine Storage and Injection facility and normat

maintenance procedures will necessitate an employee to be on-site for at least

2-3 hours

each day seven (7) days per week. This individual will be in a position to observe any
malfunction of the system and will be trained to respond appropriately.

The operator will have communications capability by telephone and/or pagers to EOG's
Brady Division office in Mahaffey, PA and Indiana, PA office and/or the immediate

supervisor.




If a situation develops which could endanger health or the environment, one or all of the
below listed agencies will be contacted as deemed appropriate:

Agencies . - Phone Number
Mahaffey Fire Department 814-277-6639
Pennsylvania State Police 814-938-0510
PA Dept. of Environmental Protection-Inspector | 814-472-1714 Office/ 412-417-7951 Cell
Environmental Protection Agency-Region IlI 215-814-5464
Environmental Protection Agency-Inspector 814-827-1952 Office/814-449-9577 Cell
PA. Fish Commission-Northcentral Dist. 814-359-5250

Conditions, which would prompt contacting EPA UIC Region ill, shall include:

1) Indications that a contaminant may endanger a U.S.D.W. or
2) Noncompliance or malfunction of the injection system which may cause fluid
migration into or between USDWS

An emergency report will be communicated orally within 24 hours, with a written
report submitted within 5 days.



P. Monitoring Program

Based upon the Section C- Corrective Action, (2) of the (5) wells that have penetrated
the Oriskany formation have been plugged and abandoned, (2) wells have been piugged
backed and completed and currently are producing from the shallow Upper Devonian
formations and the remaining (1) well will be plugged and abandoned prior to the
proposed injection procedures, thus all wells within a 1-mile radius that have penetrated
the Oriskany formation are properly accounted for.

On a daily basis the injection well will have the wellhead pressure recorded to monitor
vertical migration of the injected fluid. A pressure recorder will be installed to measure
tha continuous annulus pressure between the 7” casing and the 2 7/8” injection tubing-
with a positive pressure of 100 psig maintained in the annulus.




Q. Plugging and Abandonment Plan

The plugging and abandonment procedure that EOG Resources will implement is in
compliance with both the PADEP and EPA specifications. This procedure will prevent
contamination of all USDW's,

The plugging procedure model will consist of the following:

ONONMEON

9.

10.
1.
12.

13.
14.
18.
186.

Run blind plug down 2 7/8" tubing and set in profile nipple in packer.
Release 2 7/8" tubing from packer.

Pump 100 ft. Type 1 cement plug on top of packer.

Pull 100’ of 2 7/8" tubing. Pump 1325' of 6% gel spacer.

Pull 2 7/8" tubing.

Cut 7" casing 5484’ (50’ above TOC). Pull 7" casing.

Run 2 7/8" tubing to a depth of 5584’

Pump 200" Type 1 cement plug (plugs 3 & 4, 100' in casing stub &
100’ above casing stub).

‘Pull 200’ of 2 7/8" tubing. Pump 2284' 6% ge! spacer.

Pull 2284’ of 2 7/8'tubing. Pump 900’ of 50/50 Poz cement plug.

Puli 900’ of 2 7/8” tubing. Pump 1137’ of 6% gel spacer.

Pull 1137' 2 7/8" tubing. Pump 100’ 50/50 Poz Cement plug (50’

below 10 34" casing and 50’ in bottom of 10 %" casing.

Pull 2 7/8" tubing.

Bail fluid out of 10 34" to TOC.

Fill 10 34" casmg with #2B Gravel to surface. '

Install 2" vent pipe with permanent marker indicating API-ID of subject
well.

Figure Q-1 is the EPA UIC Plugging and Abandonment form completed for the subject
injection well as described above.

Various independent third-party contractors as shown in Figure Q-2, have verified the
aforementioned plugging and abandonment plan cost. The cost to plug and abandon
the subject injection well is estimated to be $48,611




OMB No. 2040-0042  Approval Expires 1731108

. Unitzd Statee Environmentel Protzction Agency
‘t‘,} EPA _ Washington, DG 20460 Figure Q-1
" PLUGGING AND ABANDONMENT PLAN ~
m —
ame and Addreas of Faclity . Eﬂ'&‘ﬁ%’é‘ggﬁ'&é’é, v ampcmtar
Irvin Fee ‘A’-19 400 Souhtpointe Bivd-Southpointe Plaza 1, Suite 300
: Canonsburg, PA. 15317 .
- { State . County Permit Number
o A ourtino Unit on PA Clearfield 37-003-00053
N ’ Surface Locatlon Description N 40 58’ 24.6" W 78 48’ 18.3"
1 T | T ] T ot ___t4of ____14of__ ___ t8of SBectlon___  Township _ __ Range _
— —I- — ;-— -I- —_— ——-;- — E— -JI- — Locata wall In two directions from nearest Iinea of qun'rter saction end drilling unit
- 4 — - e e wnde e —_ Surface
T -+ = Location ____ft. frm (W/5) _____ Line of quarter soctlon
J.L.1 AL : ' ‘
[« | "'" | - i “"‘E I - and ____ft. from (EW} ____ Line of quarter section, )
e  m s L P P
""jl"""!—‘—l'— "J!""%-JI'“" Emimmu [EII%ILAssn
— e — —_— — —_— Rufe Brine Dlepoual
I t:[ j [j Nambor of Wetls | ] enhanced Recovary
» | '“""'l I I i ""E i - ' o D Hydrocarbon Storage
i I i 1 ' D CLASS it
8. ‘ Lease Hame Irvin Fee - Well Numbar ‘A’-19
CABING_AND TUBING RECORD AFTER PLUGGING . METHOD OF EMPLAGEHENT OF CEMENT PLUGS
SIZE_| WT (LBFT) | TO BE PUT IN WELL (FT) | TO BE LEFT IN WELL (FT) | HOLE SIZE [X] The Balance Methcd
H33/8T 4800 40 40 17 114 ] The bump Balfer Mathod
10 3/4 1 40.50 1013 1013 12 3/4 ] e Two-Piug Mathod
17 26.00 7232 @ 1850 . 97/8 O other
278 6.50 7099 0
CEMENTING TO PLUG AND ABANDON DATA: PLUGH | PLUGE: | PLUG R PLUG#4 | PLUGHS | PLUG#0 | PLUG N | PLUG#3
kStze of Hole or Pipe In which Plug Wil Be Placed {Inche ™ 7" 7 97/8" 97/ | 978 97/18" fo7ig
Depth to Bottom of Tubing or Drill Pipa (ft 7099 6909 5584 5484 -] 5384 | 3100 2200 | 1063
Sxcks of Cament To Be Used (each plug) “{ 18.20 -—— | 18.20 | 45.08 e 09 F e 41,23
Slurry Volume To Be Pumped (cu. ft.) . 21.48 1 28461 | 21.48 5319 |1214.86 | 478./1 | 604.77 § 53.10
Calculated Top of Plug (ft.) 6909 5584 | 5484 | 5384 3100 2200 1063 963
Measured Tap of Plug {If tagged ft.) 6909 U 5484 5384 ---n 2200 | -—- 063
Slurry Wt {Eb.JGal) ‘ 15.6 8.34 15.6 15.6 834 {1415 8.34 14.15
Type Cement or Other Materlal {Class [l Type 1 16% Gel {Type 1 | Type 1 6% el | b0/50pod 6% Gel Bo/s0Poz
LIST ALL OPEN HOLE AND/OR PERFORATED INTERVALS AND INTERVALE WHERE CASING WILL BE VARIED (i eny)
From © Yo From To
Entimated Cost to Plug Wells
$48,611.00
Certification
1 cortify undar the penalty of law that | hava parecnaily examined and am famiilar with the information submitted In this document and al
attachments and that, based on my inquiry of thoee Individusis Immediately responsible for obtaining the Information, 1 belleve that the
Information ls true, accurate, and complete. 1 am swara that thers are eignificant penaltios for submitting false Informatien, including the
possibliity of fine and imprisonmaent {Re!. 40 CFR 144.32) .
Name and Officlal Title {Please type or print) Signature ] Date Signed
Michael McGown, P.E, Operations Manager . . Wc . o
, t Com {-31-05

EPA Form 7820-14 (Rav. 8-01)




Figure Q-2

EOG Resources, Inc. Estimated Costs to Plug and Abandonment Summary

l Contractor

Item

Estimated Cost

1. Key Energy Services

2. Appalachian Well Services
3. Allegheny Wireline Services

4, Eastern Reservoir Services

TOTAL ESTIMATED P&A COST

Service Rig
Dozer

Truck & Trailer
Excavator
Water Tanks
Power Tongs
Stripper Head
Trash Pump & Hoses
Open Top Tank
300 bb! Tank
Steel Cellar

Rig Base Beam
Extra Labor

Pit liner

Cement/Gel/Pumping
7" Casing Cutter

Wireline/Blanking Plug

L T T L L N P T PR T T

$31,348.00
$11,472.00
$ 2,730.00

$_3.060.00

$48,611.00

See attached documentation for Third Party verification of the above costs.



Key Energy Services, Inc.
Appalachian Basm

2021 South 6% Street
Indiana, PA 15701
Telephone: 724-349-7930
Fax: 724-465-6410

Jatmary 21, 2005

EOG RESOURCES, INC -
ATTN: DAVE SWEELY
SOUTH 6™ STREET
INDIANA, PA 15701

Dear Dave,

Per our telephone conversation, Key Energy Services, Inc. would like to submit this estimate to
plug and abandon the Irvin FEE #19 woll in Brady. This estimate is made at currents rates that
could ohange. This also excludes any tubing or pipe rental, disposal costs, wire line, and any
jpump company costs.

Estimate to plug and abandon is $31,439.00
Equipment needed is as follows:

Double Derrick Service Rig
Crew travel to & from location
Dozer '
Truck & Trailer
Excavator
Water Trucks
Power Tongs
Stripper Head
Trash pump & Hoses
Open Top Tank '
- 300bb! Tank
Steel Cellar
Rig Base Beam
Extra Labor
- it Liner to line Cellar

Sincerely,

Charles Ashbaugh
Rig Supervisor



https://31,439.00

APPALACHIAN WEI L SERVICES PRICE ESTIMATE P

Customer/Opematar:” B.O.G.
Woell/lLease: irvin FEE(A) #19 PEA
Preparar; Dave Miller '

: Job Typa

. ’ . Extended

ary Equipment, and ali olher Sarvice Uniis

Cemant Pump, Auxil ‘ : ‘460 2000 9200

. L Small Vehicles. Supervisory Vehicles, atc, 3.00 20.00 80.00

[CEMENT EQDEMENT ‘ i R ]

Plug To Abandan, per pump, 6,000’ - 10,000, per 8 hours  3,000,00 1.00 3,000.00

Minimum siurry blending charge (100 cu. ft. minimum), per job 200,00 - 1.00 200.00

' ' _ Minlnhum dellvery charge, per job 32500 1.00 325.00

: _Bentonite Gel, per om . 30.40 11.00 _334.40

TOTALPRICE - 4,011.40

DISCOUNT . W% 1,200.42

FUEL BURCHARGE , o 100.00

‘ o ‘ , NET PRICE . 2,307.28

The abova Prices And Disedunts Bre AN éelimiln_prilv gnd aubject to lhsATérrnu' and Congibana g set forth I tha cLmant PAca Book s published
Bnd avalishla by Appalachian Well Services, inc. Thasq Tetms snd Conditions ora printad an gil Flald Aecalpls and iavolces.




TAPPALACHIAN WELL SERVICES PRICE ESTIMATE Aoan 08

Cuatomer/Opsrator: E.0.G.
WelliLeass: Irvin FEE{A) #18 FBRA
Fraparer: Dave Miler

: Jab Type

" Extended |

Tl 8 TR e _ Price
: Cement Pump, Auxliery Equlpmem and alf olher Service Unita 4,60 20.00 22.00
Small Vehisles, Supervisory Vehiules ete, 1,00 20,00 a¢.qo

[CEMENT EQUPMENT 1
: Plug To Abandon, per pump, ' - 5.000'. 'par B hours - 2,150.00 1.00 ° 2.1%0.00
Mintmum sturry biending charge {100 cu. fi. minimum), par job 200,00 1.00 200.00

.. Minimum delivery éhare, per job 32600  1.00 326.00

cEME TING PﬂDDUcTs T : 1
Standard Camant (Type 1), par aack (cu n)(94 lbe) - 1176 8500 968.76

Bentunlte Gel, perrmt 040 18.00 .547.20

'I'OTAL PRIOE 4,372,958

DISCOUNT 30% 1,311.69

' FUEL SURGHARGE 160,00

_NET PRIGE 3,161.07

Tha abaova Prcas and Discounts 9rs sn simale ""‘? and "-'biw' W |h° Terma and Cmmhans as get forih 1 the cument Price Book as pubiished
ang sveilable by Appalachian Wail Servios, Inc. Thesa Temns 8d Condjtons are prinfed on el Field Recgiots and Jnvoiges. -



| APPALACHIAN WELL SERVICES PRICE ESTIMATF - 16~tan-08

- Customer/Operator: E.0.G.
WalllLeasa: Irvin FEE(R)#19 PRA
Praparer: Dave Riller

: Job Yypa
Day 3

CEMENTING EQUIPMENT & BERVICES “Extended

Caman] Pump, Auxitary Equipment, and el other Service Units 4,60 20.00 82.00

Small Vehicles, SUpervisory Vahi¢ias, elc. .00 20.00 60.00
o , . ' 1

A * Plug To Abandon, par pump, O - 5,000, para hours  2,150.00 100  2,150.00

_ _ Minimum slurn.r blanding charge (100 cu, &, mlnfmum). perjeb 20080 100 200.00
N S Mlnlmum delivery chame, er job 325.00 1,00 325.00
Ws — - SR
. o £0/50 Pox (Includes 2% Gei} per sack (cu. f) (84 ibe) 875 41500 3,831.25 °

: ' Bentonite Gel, per ewt 20.40 17.00 516.80

' Salt ner puuud . D29 2075.00 801.75

"TOYALPRICE ' 7,578.30

DISCOUNT 0% 2,273.04

FUEL, SURCHARGE ' 100.80

| . . NET PRICE : 5,403.76

The above Pricer and Diecounts arb 8n astimale only and subjes] ta the Terms wntt Conﬁiﬁma 89 8t forth in me cyrmant Proa Book as publahed
end available by Appaiachian Well Sgrvices, Ine These Tenns ana Genditions ar printad an el Flald Recalpts and Involces



Phooe 724-95.8.2038 mna.am $2 Ve 138 Eldartun, Pa 16728 Emaf o -'Ilrdint..eun )

Dave Sweeley ' December 15, 2004
EOG Resources :

2039 Sourth 6% Street
Tndiana, P2 15701

RE: . Cuaged hole

Dear Dave:

Alleghzny Wireline Services, Hao. wm:!dhke to extend the fbllowing CasedHole prics R yon, Well 8prox.
4800 &. (Brady Field) et

l" trip to eut 7in o
Price; Service Charge $1.400.00
Cement Bond Log " $1,450.00
7in CSG. Catter ~ $1,350.00
Tl $420000
Less 35% Disomnt | $2,730.00

 Look forward to mﬂdmgyunmﬂxlhemaumﬂuuerﬁw qualkty you hnvegmwntnexpmtﬁ'omAﬂegheny
Wireline Besvices, Fos, We offer you muofthemeqﬂpmentwﬁhwanhumd,mmedpnm In addition,
the areas best Temperature, Ultre-zonio Gas Detector and time saving full stack capabilities. Combing all ﬁnnloaﬁm
vnﬂuafelyhﬁntpolmyeque]sawlnnmgmb:mﬂunﬁnyumwmpmy

If you bave any questions or concerns about the tarms of this price proposal, please oontact me at (724) 354-3090 ar
(724) 388-4819

Sincerely,

Seles Engineer




Kastern Reservoir Services

18450 Roune & Phone: B14-438-2006
Unlon City, PA 16438 Fax 8144382203

Proposal

To: Dave Sweely / EOG

From: Tom Miller /ERS

CC: N/A '

Date: Jauuary, 24, 2005

Reference: Price pmposal for settlag Baker 1.81" FWG plug, into existing profile nipple for well plugging
puzpoies.

Dave,

Based on what we gpoke about this moming here are tepresentative prices for the work you would like Eastern

Reservoir Services to perform for you. _

s EQS Woeline Crew - $700 / per day
*  ERS Wireline Service (slickline truck and all equipment needed) $950/ per well
»  Mobllization (round trip to job) - $140 / Totsl

Baker FWG 1.81 Plug . $1270.00

Total Cost: Total $£3060.00

T (_//".*
//-:Y‘q |

Tom Miller

ERS



SPENCER SWD COST ESTIMATE ;
EXCO Resnurees, Ine. E co
Viking Well Serviee, Inc, VIKING
23 Inl 202§ WELL SERVICE
No. ITEM PRICE uom QTY TOTAL
Riyg 3 150K Ib. Conper 32-32 Double Pola
- Double Pule Rig. Tungs, Weight Indicutor & Labeica
q __?.ubl\. Pole Rig. Tungs, Weght Indicaor & Labeicalin $375.00 HItS 1o $1.750.00
- Clrew Dug House
+ B Openater, 2 Fleor Hawds
AUXILIARY EQUIPMENT PRICE voM QTyY TOTAL
71 2.5 Ponwer Swivel - Fer Duy e 51,200,00 DAY | S1,200.00
3 Mud Pump SKAI0K S1,200.00 DAY 1 S1.200.00
4 Per Diem 325000 MAN 3 §750.060
3 Travel Jine 45 HRS k) $13500
[ Dnily Vehicle Chage seo.ed DAY 1 S200.00
7 FFuel sS40 GAL k1) M PURIH
] Tunk Flinwhacc - 100351, § 100,00 DAY | X
9 SupplicsiComumbales - Dupe, Gloves, Oil, Dies. Lie §35.00 DAY 1 $35.00
= MIN | Max
10
SUBTOTAL §6,430.00 §7,630.00
n MULTI WELL DISCOUNT 15%
12 DAILY TOQTAL §$5.465.50 £6.485.50
ADDITONAL SERVICE RATES FRICK UvOM QTy TOTAL
13 D& - BOP, Accvmwlator, Conaumables (Add, Davs = 30RE.55375ny) 56, 185,53 S DAY MIN ] 3a,1%3.55
14 CemervGe, - 3 Plugs: 135 Sacks, 70 B131Ls Gel f153s2.80 WILLL I S13.35250
MOBILIZATION RATES PRICE uov Qry TOTAL
15 Toke Rig MokThepdiON N300 RN 122500
16 Winch Practor with Fail Rolles Trmler 165,110 HRS | F1E5.00
17 1 otshw SN0 HRS | Noay
1] I'enuils Cost 1 15" AL | Cost » 15%

Termn & Comdbiden,

Pricing iv eebid finc Ihadao AN ind penciy eclrgze e gtnn ting oot sovvrees, ing o will g procsnd throush b 4]

¥

e s peagpnsaely, iy B an istinzete wovd eetoed vhorses il he Ditfed Buasd i nogotinied mges

ii

1

Tt Fr o fued ceenhavge vl e ond coit cxeeeds 8600 gai STy indopon v Gea g s oot onsite iy i notu staniby vest

VWS Represenative @ Yittous Oftam ( Vittor Oesiag)

x 3 days



e Rental Quote w

Delivery Date: 7/24/2025

Workover Solutions
Service Locatfon: Workover Solulions Inc.

Imperial Disbict- 156 S. Customer Rep:  Phill Durrett Job Type:  P&A Spear Rental
Campus Dr. Imperial, PA
15126 Rep Contact: Pad: Spencer Pad SWD
WS Rep: Jenn Strobel Well:
Sales Rep: Drew Daley SPorCTU:  Stickpipe
Customer Info: Exco Payment Terms: Net 30 County: Clarion
State: PA

THE ESTIMATED CHARGES AND ITEMS BELOW ARE SUBJECT TO CORRECTION BY WOS

1 . FashingIComp[elmns si}emahst per 12 hour shift . 1 54,[)00_00 T 50.00% $ 2,000.00
2 . Plca:up:nlleagefor fool specialists - - 1 " n;-il . .1 o $500 - . . 7 50.00% 7 $ 2.56
”"3“"_“._"“ Subs;;l-a‘;l;forloolspaclahsls S ”“1 . EA - 1 v 335000 ‘ . 50 OD%. . S 17500

.4 . Renlal af4 5' IlooCaslng Spear Grapple per run - 1 N RUN " '1 o 5950 00 - 10.00%- $ -855.00
N -gaaﬁspearsndgmppisagm- 4090‘[Nom 40101 S o - $

7 5 S Remal uf4 5" Casing Spear frslsdays h 7 "1 - EA i . $775.00 o .10.(‘)0% S 697 50

l [ B Rental oM 5" lico Casing Speer add day 1 |£)AY 1 5250;06 o | 10.00‘7}%7 $ 225 00

7 - Submshnne for tool speaa!lsls . ' 7 7 1 7 EA 1 N <$35.00 7 ' 50.00% $ 175.00

;s o Crossower Renlal<350" oD - (wayunmwns: 718" FHSBOJ(:Z'\IB’F!EGPN‘ o 0 EA 1 535(,;0.0!-) - o 50.60%” $ ‘ -

" 9 N Crossover Rental < 3.50" OD - [aduua,)zm PH5 BOX x2-38° REG PIN . 0 . DAY 1 $55.Dd . 5006” s -
10 ) élevam‘s Botu;n;:;k 3112 (Sday Mlnimumih - 6 N EA . 1 . 1555000” - - 1000% B 8 -
11 - _Elevalcr's Botlleneck, 3-1/2* {Ea. Add Day) 0 .llDA\l{ 1 $5500 R 7 10 00%' 3 “
12 . Elevatos_ CenierDéx;;A1);ESDamelmum) T H 1. 7 EA - -5 7814850 . 10.00% $ 568.25
7;37‘7 - Elevatores, CenlerDoor} 12" (Ea Add Day) . 1 EA o .1 . -_38700 . 1000% - S — ‘7.'8:30

14. o 80\'.1 S‘ps,4 1!2‘ (5 Day Mlnimurn) B 1 - EA" . 5- N 5389 00" a - o -10.00;3% 3 1 750. 697
...15.. S uchl Slps 4- 1_}2:&53;(;(; Day) S '1'7 EA i 5173(}0 000w $ 155 ?0
" 16 o Ciamp. Safety Typec 4-1/2" (5 Day Mmlmum) 1 . EA A 5 .75235 00. o 7 -' 1000% $ 1.057,50-

17 S C!arnp Safe:y 'E'ype C 4 1]2‘ (Ea Add Day) - - 1” EA ' i. . .3114 .00 . 10.00% % 102.60

18 Postinhinspechon perconneclton . . 4. EA - .i . 532.50“ S 1000» $ ‘ 11?.00-

19 N 2-718" PH6 F'up Joml Renlal 15151585'5 - o - 0 - E}’;\ Vf " 385000 o ‘ 10.00% $ - :
7 20 o 2 7{3" PHG PupJoim Renlal Adddays 7 o ‘ 0 ‘ DAY 1 - .$85 00 - 10-.0-05’9 $ -

7 217 Envirorment charge . 1 EA 1 . 525000 7 - 0.06% $ 2-'a;(-).00

Page Total: $ 11,296.50

Discount: § 2,986.65

Page Sub Total (USD): $§ 8,309.85

Page 1 Estimated Job Total (USD): $ 8,309.85

THE SERVICES, MATERIALS AND EQUIPMENT PROVIDED BY THIS SERVICE TICKET HAVE BEEN EXECUTED OR REGEIVED AS INDICATED ABOVE. THE ESTIMATED CHARGES
AND ITEMS BELOW ARE SUBJECT TO CORRECTION BY WOS. ESTIMATED CHARGES DO NOT INCLUDE TAXES OR TOOL DAMAGES.

LREW  Dacey
(DR

Page 1 0f2 THIS DOCUMENT IS CONFIDENTIAL April 29, 2025



Werkover Solutions

Proposal

Workover Solutions, Inc.

THE ESTIMATED CHARGES AND ITEMS BELOW ARE SUBJECT TO CORRECTION BY WOS

1 Service Charge, CH per Well $975.00
2 Environmental Charge 4225.00
3 Crew Subsistance, per man, per day $300.00
4 Mileage Charge Miles, RT, per mile, from Imperial shop $425.00
5 Diesel Fuel Surcharge ($4.00 10 $5.00 per gal) $100.00
6 Junk Basket / Gauge Ring, per descent $500.00
7 Baker 10 Setting tool
- Slow Burn 1 EA $1,200.00 70.00% $360.00
- Ignitor 1 EA $175.00 55.00% $78.75
- Baker 10 Setting Tool, Inciudes Redress & Inspection 1 EA $2,350.00 55.00% $1,057.50
- Wireline Adapter Kit, for Cast Iron Bridge Plug 1 EA $840.00 82.00% $151.20
8 CIBP, 3,593" 10K psi for 4.5, 9,5-16.60 casing 1 EA $3,150.00 70.00% $945.00
9 3.50" Jet Cutter for 4.5" casing
- Depth Chargg, 5000 minimum 5000 FT 50.60 50.00% $1,500.00
- Operation Charge, includes detanator & shock sub 1 EA $4,750.00 50,00% $2,375.00
Optional:
10 5 5K psi Pressure Control Equipment, per day 1 DAY $4,000.00 62.00% $1,520.00
11 1-9/16" Free Paint Tool per descent
- Depth Charge, 5000' minimum 5000 FT 50.60 40.00% $1,800.00
-Qpearalion Charge - 1 RUN $3,955.00 40.00% $2,373.00

"!‘U“ﬂ-h i 4, ({ll,

156 S Cempus Drive
Imperial, PA 15126
Customer: Exco [Ticket #: [NEWL-Quote |
Customes billing address:
Well: Spencer Job type: 4.5" Casing - CIBP, Jet Cut
County: 0 Rig or CTU: VIL CONVEYED
State; PA Custonier representative: i 0
AFE B or FO #: 0 WOS representativa: [
WOS senvice location: 0 Valid for: 30 days

Iy

THE ESTRMATED CHARGES AND ITEMS BELOW ARE SUBJECT TO CORRECTION BY WOS, ESTIMATED CHARGES DO NOT INCLUDE TAXES OR CREW AND EQUIPMENT

STAND B+ CHARGE 2
Note:
ct:
John Foe stner ~ Timothy Zotara
Wireline Dperations Manager Wireline District Manager

Mobile: 412-510-6022 Moblle: 716 901-4244

sagem LOLArELe s 2eer

Oprw OaleN

Dedn,

Pageloll
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IRVIN SWD COST ESTIMATE ¥
EXCO Resourcees, Ine, E cu
Viking Well Service, Ine. VIKING
23 Jul 2025 WELL SERVICE
No. TTEM FRICE Uom Qry TOTAL
Rijp 252 2SUK Lb, NOV 50D Serics 108° Derrick: $478
< 108 Derzivk. Douple Drae aad Wanch. Tengs, and Weighe Indicator
=40 U Bust Beur
| - Crew Dug Fouse 347500 s Ml 54,7504
- Rig Operator, Derick Turd, 2 Flozre Bands
« ipe Racks
AUXILIARY EQUIPMENT PRICE UoM Q1Y TOTAL
2 Hydeentic Cotwalk ~ Hawker Vipe Husdle: S1,50.00 DAY | SLA LY
J 2.5 Powar Swivel - Paos Day Used S0 DAY | 41.,200.00
4 Mud Pomp SK2I0K S1L200.80 DAY | Y1200 00
H Per Diem S50, MAN ] § . 0mLon
[ Citsice Tongs « Pec Dap [ oed 50000 DAY 1 S5 on
7 aily ¥ehicke Clierpe 200 00 DAY 2 340D
8 Travel T've SA5.00 HRS 4 S an
v Lt 54.00 GAL 3 520000
1 Tank Flowback - 1G0T, S0 DAY | S50 Ul
1] Supplic'Cunaninhe s - Depe, Uloves, Dil, Dies, Lte, 555.05) LAY I 55500
T MIN MAN
12
_____ 3k SUBTOTAL|  $9.545.00 §11.245.00
13 MULT] WELL DISCOUNT 15%
14 o
DAILY TOTAL $8.102.28 $955828 | X 5 o &y S
ADDITONAL SERVICE RATES PRICE uoM Q1Y TOTAL
— SRR ROPAccunisat - Consumabiles (Add-Paya = SERGS3 My SAINIISE | SDAYMIN|— }|—S6ART §§
16 | Comenstiol - 3 Phiga 3 Sacks, 770 A1 Gl | 2009250 WEI 1| $ ¢, 09
. B | 1
oa L b = B h MOBILIZATION RATES PRICE vom QTY : _-TOTAL
1" Dearick Rig MolwDeMOBR §237.50 _URS 7 1 f280 a0
1N Winch hiactor with il Rolker Trailer = i\‘lt;")‘flﬂ RS | AleS by
19 | ileishot - 11020 TITE S
W | vennins Cost - |s'.»‘.i LACH 1| cowrisn

it b B
At
it wdon 1 iy o ding ana
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Job Number: Quote

LONumber: - Service Quote Page 1

Delivery Date: 7/24/2025

Workover Solutions
Service Locatlon: Workover Solutions Inc.

Imperial Distiict- 156 5. Customer Rep:  Phifl Durrett Job Type:  P8A Spear Rental
fg,“";‘é“s ORISR Rep Cunlact:p Pad :TYP Irwin P';d SWD
WOS Rep: Jenn Strobel Welk:
Sales Rep: Draw Daley SPorCTU:  Stickpipe
Custemer Info: Exco Payment Terms: Net 30 County: Clarion
State: PA

Flshlngl COmpleuons speclahst per 12 hour shift 1 50. OD%. $ 2 000 00“
. Pickupm:«eage rurloolspeclaﬁsls B 1 o Ml o 1 o 8500 A §0.00% % 2.50
s Subsistencefortoolspecaists 1 A 1 535000 © s000%  §  175.00
4 S CasingJackUm'ldzszton wmpletevnlhpowerunn . . - ”u ) EA - “1” - $750000 S 5000% $ : -
S Per12HaurRunday 777777 7 l - ‘ S ‘ 75 -
5 o Slandby for casing jacks - Pler day on site not usad . 0 DAY . 1 7 SZDDDDD - 7 2600% $ - 7
75 o .C'a;fﬂg Jad‘S"PS—RO’aW : 7 : o 0 DAY 1 ‘1513‘0.7(7)07 . V 10.00% $ -
R smmm for tool ;;,;uas;t; S 1 BA 1 smoo0  5000% § 17500
8 - Crossover Remal:-sso" C}D tSDHy_J;fnn‘l.rn) S 1 o EA o 1 o 355000 o - -BOGD%- . $ -2-?5.00
§ ﬁCmssoverRental>350"0D ~ (add day) - o 0 o bAY o 1 $110.00 . . 50.00% $ -
1.0 o Elevalorsi Bolt!eneck 312 (5 day Mlnlmum) o 1 o EA i ) .“555000- . 10-.063.%‘ $ 49510(5
. 71717“ o 7Elevalors Boltieneck 3—1!2‘ (Ea Add Day} . o 0 . .D:;\.( l ‘:A 7 355 UG 7 10.00% $ -
12 o Elevalors, Center Déo.rUT" (5 Day Mlnlmurn) = - 7 1 7 EA 5 ”845000 . . . - 10.00‘:;3 ‘ $ 2,025.00
_1-.?:“-“ o M—'c;ie_\.-'_alors CenterDoor 7‘_(Ea Add Day) R l'.) EA o 1 “317’5 00 o 1000% $ ” .
14 VBovd Sﬂps. 7" (SDayMinlmum) o 1 EA 5 “5850.00 10.00% $ 3,825.00
R 15 N Bowd, Sllps.T (Ea Add Day) - -0 EA o 1 835000 S 100_0%$ -“
15 . Clamp. Sareiy, TypBC ™ (5 Day Mmlmum) . . 1 - EA 5 7 335000 o ' 10.00% S. 1;575.00
w CampSweyTweT(E.AdDm) B T T
18 o -POSHOD msp;(-:iion per connecllon (7‘ casing or larger) . o 6. EF\ o 1 . $38.50 S .1000% " $ 20790
1_9 R -Casm"r;ndﬁngTool PostJob mspec;o;z-a;d.RedreSs 5195Per'l’001,- o 3 EA - 1 N $975.00 10.00% $ 2,632.50
) .20 o 77'V‘CBSU\Q'J&GKDEINE;"IVT\‘LVGBQBLUmtbﬂ(cﬂﬂph;';:rl ,} Q - EA. o 1 N “395000” R DOD"% - S- ) -
21 - ‘Emrimnmentcharge T 1 EA 71 o 5250,00” h h 00% - $ 250.00

Page Total: $ 17,461.00

Discount: § 3,823.10

Page Sub Total (USD): $ 13,637.90

Page 1 & 2 Estimated Job Total (USD): $ 17,427.35

THE SERVICES, MATERIALS AND EQUIPMENT PROVIDED BY THIS SERVICE TICKET HAVE BEEN EXECUTED OR RECEIVED AS INDICATED ABOVE. THE ESTIMATED CHARGES
AND ITEMS BELOW ARE SUBJECT TO CORRECTION BY WOS. ESTIMATED CHARGES DO NOT INCLUDE TAXES OR TOOL DAMAGES.

PREW  Dacey

=
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Job Number: Qucte
LO Number: -
Delivery Date:  7/24/12025

Service Location: Workaver Solutions Inc.
Impesal District- 156 S.
Campus Dr. Imperial, PA
15126

Customer Info: Exco

Service Quote Page 2

Customer Rep: Phil Durrett

Rep Contact:
WOS Rep: Jenn Strobel
Sales Rep: Drew Daley

Payment Terms:  Net 30

THE ESTlMATED CHARGES AND ITEMS BELOW ARE SUBJECT TO CORRECTION BY WOS

Workover Solutions

Job Type:  Stickplpe Cut/ Pull
Well: Irwin Pad SWD

AFE/PO# ©

SPorCTU:  Slickpipe

County: Clarion

State: PA

22 Renbl of 7° lico Caslng Spuar ﬁrst 5 days i) EA 1 $1,150.00 10.00% $ 1,035.00
23 - Renlalo[? Itco Cas:ng Spoar add days (;- DAY 1 . 5450 00 10.00% $ -
.’;4 R Renlalof?' Itm Spear Grapple fot 130# 24 0# casing 717 7 RUN . -1l . 52 085 50 1000% $ 1,876.95
S -32685pearand grapp!eBZ?’O" -8.673" [Nom 6470‘} . 7 . 3 .
25 . 3—11“ IF 10" or 12 PupJomlRemal 15\5days 71 7 E.ﬁ;\ 1 $975.00 10.00% $ 877.50
. 26 o 3 1!2‘ IF PupJolnl Renlal Add days ' 0 DAY l ”‘i a ‘5115.00 10.00% V S -
SR SEn v g )

- - $ ]
2 ’ : )
e T S ; $ ]
,,s, . ]
3_ -
3 2
. ; :
- ; : ]
. SR $ ]
s - . $ g
$ &
S. -
s 3
Page Total: $§ 4,210.50
Discount: §  421.05
Page Sub Total (USD): $ 3,789.45

Phil Durrett

WOS authorized representative signature:

Jenn Strobel

Page 1 of 2

Authorized customer representative signature:

Date:

712412025

Date:

7124/2025

THIS DOCUMENT IS CONFIDENTIAL

Page 1 & 2 Estimated Job Total (USD):
THE SERVICES, MATERIALS AND EQUIPMENT PROVIDED BY THIS SERVICE TICKET HAVE BEEN EXECUTED OR RECEIVED AS INDICATED ABOVE. THE ESTIMATED
CHARGES AND ITEMS BELOW ARE SUBJECT TO CORRECTION BY WOS. ESTIMATED GHARGES DO NOT INCLUDE TAXES OR TOOL DAMAGES.

Cuslomer Stamp Area

July 24, 2025

$ 17,427.35



Proposal

Wecrkover Solutions Workover Solutions, Inc.
156 S Campus Drive
Imperial, PA 15126
Customex: Exco [Ticket #i: [NEwWL-Quote |

Customet billing address:

Well: Irvin !Job type: 7" Casing - CIBP, Jet Cut

County: 0 |Rig or CTU: WL CONVEYED

State: PA Customer representative: (1]
AFE # or PO iz 0 WOS representative: 0
WOS senice lacation: 0 Valid for: 30 days

THE ESTIWMATED CHARGES AND ITEMS BELOW ARE SUBIECT TO CORRECTION BY WOS

Service Charge, CH per Well 1 EA $3,250.00 70.00% £975.00

2 Environmental Charge 1 EA $500.00 55.00% $225.00

3 Crew Subsistance, per man, per day 2 EA $300.00 50.00% $300.00

4 Mikage Charge Miles, RT, per mile, from Imperial shop 100 M 55.00 15.00% $425.00

S Diesel Fuel Surcharge {$4.00 10 $5.00 per gal) 100 MI $1.00 0.00% $100.00

6 Junk Basket / Gauge Ring, per descent 1 EA $2,500.00 80.00% $500,00

7 Baker 20 Setting tool

- Slow Burn 1 EA $1,200.00 70,005 $360,00

- lgnitor 1 EA $175.00 55.00% $78.75

~ Baker 20 Setting Tool, Includes Redress & Inspection 1 EA $2,250.00 55.00% $1,012.50

- Wireline Adapter Kit, for Cast lron Bridge Plug 1 EA $840.00 82.00% $151.20

8 Cast lron Bridge Plug, 8.125" OD, Setting Range = 8.435" - 9.063" 1 EA $7,450.00 50.00% $3,725.00
9 5.750" Jex Cutter for 7" Casing

- Depth Charge, 5000" minimum 5000 FT $0.60 50.00% $1,500.00

- Operation Charge, indudes detenator & shock sub 1 EA $5,100.00 50.00% $2,550.00

Optlonak
10 7" 5¥ psi Pressure Control Equipment, per day 1 DAY $5,000.00 62.00% $1,500.00
11 1-9/16" Free Point Tool, per descent
- Depth Charge, 5000' minimum 5000 FT $0.60  40.00% $1,800.00
- Operation Charge 1 RUN $3,955.00 40.0‘056 $2,373.00
Co ] 3R
{”G‘f‘(\ e '

THE ESTIMATED CHARGES AND ITEMS BELOV/ ARE SUBJECT TO CORRECTION BY WOS. ESTIMATED CHARGES DO NOT INCLUDE TAXES OR CREW AND EQUIPMENT
STAND BY CHARGE

Note:

WOS Coatact;

John Foetstner Timothy Zotara - .
\Wireline Jperations Manager Wireline District Manager D{ai‘: w rD\t’\LE \[
Mobile: £12-510-6022 Mobile: 716-901-4244

i00s C3T. DL 4T

Pagelofl |THIS DOCUMENT IS CONFIDENTIAL I July 15,2025




EXCO

EXCO Resources (PA), LLC

12377 Merit Drive ¢ Suite 1700 « Dallas, Texas 75251
Phone (214)368-2084 « Fax (972)368-8754

Plug and Abandon Cost Estimates
Irvin A-19 SWD & Spencer Land 2 SWD

IRVIN A-19 SWD - Plug and Abandonment Cost Estimate

Description Category Vendor Cost Comments
1 Containment Location TBD $ 3,000
2 Dozer and back hoe Location TBD $ 2,000
3 Service rig + assoc. equip. | Rig (5 days) Viking Well Service | $ 47,791 | $9,558.25/day for 5 days
4 Cement cost Material & Service | Viking Well Service | $ 26,048
5 Casing cutting/handling Service Workover Solutions | $ 17,427
6 Wireline services Service Workover Solutions | $ 11,872
7 Trucking Transportation TBD $ 8,000
8 Water trucking and Water TBD $ 8,000
disposal

9 Misc. Rentals Service TBD $ 6,000
Total $ 130,139
SPENCER LAND 2 SWD - Plug and Abandonment Cost Estimate

Description Category Vendor Cost Comments
1 Containment Location TBD $ 3,000
2 Dozer and back hoe Location TBD $ 2,000
3 Service rig + assoc. equip. | Rig (3 days) Viking Well Service | $ 19,457 | $6,485.50/day for 3 days
4 Cement cost Material & Service | Viking Well Service | $ 15,353
5 Casing cutting/handling Service Workover Solutions | $ 8,310
6 Wireline services Service Workover Solutions | $ 8,811
7 Trucking Transportation TBD $ 8,000

Water trucking and
8 disposal Water TBD $ 10,000
9 Misc. Rentals Service TBD $ 5,000
Total $ 79,930
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	UIC Class II Well Permit Renewal Irvin A-19 Well 1.0 INTRODUCTION EXCO Resources LLC The permit application entitled "EPA Underground Injection Control Well Application, Saltwater Disposal Well, Irvin A19 Well, Bell Township, Clearfield County, Pennsylvania" was prepared for EOG Resources, Inc. by Mactech Mineral Management, Inc., in January 2005. The subject UIC Class 11-D Well permit was issued to EOG Resources on May 20, 2005. Conditions of the permit included a monthly volume limit of 21,000 bbls/month 
	UIC Class II Well Permit Renewal Irvin A-19 Well EXCO Resources LLC 2.0 ATTACHMENT A-MAPS AND AREA OF REVIEW 2.1 PART I -WELL LOCATION The surface location of the Irvin A-19 injection well is adequately described by the latitude and longitude coordinates on EPA Form 7520-6 (Appendix A). The well is located approximately 2.2 miles northwest of the town of Rock Springs, Clearfield County, Pennsylvania. 2.2 PART II -AREA OF REVIEW SIZE DETERMINATION (40 CFR § 144.6) The Area of Review (AOR) utilized in this ap
	UIC Class II Well Permit Renewal Irvin A-19 Well EXCO Resources LLC A-19 well. No other surface bodies are withing the AOR. No know springs are located within the AOR, specifically springs used as a potable water source. • Mines (surface and subsurface), quarries -Former surface miles were located within the southern portion of the AOR. These mines have been reclaimed and are no longer active. The Irvin A-19 well is located outside of the former mined area. No quarries were identified within theAOR. • Resid
	UIC Class II Well Permit Renewal Irvin A-19 Well EXCO Resources LLC • All outcrops of injection and confining formations -Based on the surface geologic map for the reviewed area, there were no outcrops of the injection or confining formations. • All surface water intake and discharge structures -No surface water intake or discharge structures were identified in the reviewed area. • All hazardous waste treatment, storage, or disposal facilities -No such facilities were identified in the reviewed area. 2.4 PA
	UIC Class II Well Permit Renewal Irvin A-19 Well EXCO Resources LLC 3.0 ATTACHMENT B -GEOLOGICAL DATA ON INJECTION AND CONFINING ZONES 3.1 PART I -GEOLOGICAL DATA (40 CFR § 146.24) 3.1.1 Regional Physiography From a regional perspective, the Irvin A-19 well is located on the eastern edge of the Appalachian Plateau Geologic Province. As indicated on Figure 3-1, the well is situated along the northwest flank of the Chestnut Ridge Anticline. As such, the regional dip in the vicinity of the well would be antici
	UIC Class II Well Permit Renewal Irvin A-19 Well EXCO Resources LLC • Ridgeley Sandstone: The Ridgeley sandstone thickness is approximately 6 feet in thickness and is described as a 2 foot section of sandstone from 7,295-7,297 feet in depth, fine to medium grained, light gray to gray, quartzitic, quartz grains mostly sub angular, a few rounded and 4 feet of limestone from 7,297 -7,301 feet in depth. • Shriver Chert: The Shriver Chert is approximately 43 feet in thickness and is described as consisting of li
	UIC Class II Well Permit Renewal Irvin A-19 Well EXCO Resources LLC base of the Salina Salt Formation (the interval acting as the fault decollement) is estimated to occur at a depth of approximately 1500 ft below the Oriskany Sandstone or roughly 1.5 miles above Precambrian basement rocks. The Tully, which in general is the upper limit of the faulting extent for faults impacting the Oriskany, is approximately 6,000 feet below the anticipated lowest most USDW. 3.1.5 Geologic Risk Summary The Irvin A-19 well 
	UIC Class II Well Permit Renewal Irvin A-19 Well 4.0 ATTACHMENT C -WELL CONSTRUCTION INFORMATION 4.1 PART I -WELL SCHEMATIC DIAGRAM (40 CFR § 146.24) EXCO Resources LLC Figure 4-1 illustrates the well construction diagram for the existing Irvin A-19 well which was submitted with the initial permit application prepared by Mactech. The completion rework report for the well is included in Appendix A. The following features are shown on the EOG diagram in Figure 4-1: • Underground Source of Drinking Water (USDW
	UIC Class II Well Permit Renewal Irvin A-19 Well EXCO Resources LLC 5.0 ATTACHMENT D -INJECTION OPERATION AND MONITORING PROGRAM (40 CFR §§ 146.23 AND 146.24) 5.1 FACILITY LAYOUT The existing facility is located approximately 1,100-feet south-southwest of the Irvin A-19 well. Appendix C presents the a layout map of the injection facility, and the location of the injection facility with respect to the injection Irvine A-19 well. In general, the inject system/facility includes the following items: • Wellhead 
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	Pa Pcg Pcg Pcg Pcg Pcg Pcg Pcg Pcg Pcg Pcg Pcg 5,200 Feet FIGURE NUMBER DRAWN BY: S. PAXTON 01/09/15 CHECKED BY: D. SKOFF 01/12/15 APPROVED BY: CONTRACT NUMBER: 212C-PB-00084 REV 03 GEOLOGIC MAP IRVIN #A-19 EXCO RESOURCES INC. CLEARFIELD COUNTY, PENNSYLVANIA Legend -Irvin #A19 Well Anticline Quartermile Radius Geologic Unit Pennsylvanian Allegheny Formation (Pa) Pennsylvanian Casselman Formation (Pcc) Pennsylvanian Glenshaw Formation (Pcg) Pennsylvanian Pottsville Formation (Pp) 
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	pH units 

	Temperature 
	Temperature 
	9.6 
	C 

	Specific Conductance 
	Specific Conductance 
	586 
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	I202663 
	I202663 
	I202663 
	Yes 

	I202665 
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	I202664 
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	00410 ALKALINITY AS CaCO3 @ pH 4.5 ** Comment ** Sample bottle had headspace present before analysis 
	00410 ALKALINITY AS CaCO3 @ pH 4.5 ** Comment ** Sample bottle had headspace present before analysis 
	96.6 mg/L 
	11/21/2024 04:54 PM 
	JAHOGUE 
	SM 2320B 

	01105A ALUMINUM, TOTAL (WATER & WASTE) BY ICP 
	01105A ALUMINUM, TOTAL (WATER & WASTE) BY ICP 
	<300. ug/L (U) 
	12/02/2024 10:31 AM 
	CREITMEYER 
	EPA 200.7 

	00610A AMMONIA TOTAL AS NITROGEN 
	00610A AMMONIA TOTAL AS NITROGEN 
	<.02 mg/L (U) 
	11/26/2024 03:38 AM 
	MAMCNULTY 
	EPA 350.1 

	01002H ARSENIC, TOTAL (WATER & WASTE) BY ICPMS 
	01002H ARSENIC, TOTAL (WATER & WASTE) BY ICPMS 
	<3.00 ug/L (U) 
	12/03/2024 09:23 AM 
	ELEEDY 
	EPA 200.8 

	01007A BARIUM, TOTAL (WATER & WASTE) BY ICP 
	01007A BARIUM, TOTAL (WATER & WASTE) BY ICP 
	44.00 ug/L 
	12/02/2024 10:31 AM 
	CREITMEYER 
	EPA 200.7 

	01022K BORON, TOTAL (WATER & WASTE) BY ICP 
	01022K BORON, TOTAL (WATER & WASTE) BY ICP 
	<200. ug/L (U) 
	12/02/2024 10:31 AM 
	CREITMEYER 
	EPA 200.7 

	71870 BROMIDE BY ION CHROMATOGRAPHY 
	71870 BROMIDE BY ION CHROMATOGRAPHY 
	<0.2 mg/L (U) 
	11/21/2024 12:14 PM 
	FVODOPIVEC 
	EPA 300.0 

	00916A CALCIUM, TOTAL (WATER & WASTE) BY ICP 
	00916A CALCIUM, TOTAL (WATER & WASTE) BY ICP 
	77.400 mg/L 
	12/02/2024 10:31 AM 
	CREITMEYER 
	EPA 200.7 

	00316 Carbonaceous Biochemical Oxygen Demand 5 Day Duplicate values are not within acceptable range 
	00316 Carbonaceous Biochemical Oxygen Demand 5 Day Duplicate values are not within acceptable range 
	8.46 mg/L 
	11/26/2024 08:56 AM 
	KAYLEONARD 
	SM 5210B-16 

	00900 HARDNESS, TOTAL (CALCULATED) 
	00900 HARDNESS, TOTAL (CALCULATED) 
	260 mg/L 
	12/02/2024 10:31 AM 
	CREITMEYER 
	SM 2340 B 

	** Comment ** Accredited by NJ only -accreditation not available from PA 
	** Comment ** Accredited by NJ only -accreditation not available from PA 

	01045A IRON, TOTAL (WATER & WASTE) BY ICP 
	01045A IRON, TOTAL (WATER & WASTE) BY ICP 
	<100.0 ug/L (U) 
	12/02/2024 10:31 AM 
	CREITMEYER 
	EPA 200.7 

	01132A LITHIUM, TOTAL (WATER & WASTE) BY ICP 
	01132A LITHIUM, TOTAL (WATER & WASTE) BY ICP 
	<25.0 ug/L (U) 
	12/02/2024 10:31 AM 
	CREITMEYER 
	EPA 200.7 

	00927A MAGNESIUM, TOTAL (WATER & WASTE) BY ICP 
	00927A MAGNESIUM, TOTAL (WATER & WASTE) BY ICP 
	16.10 mg/L 
	12/02/2024 10:31 AM 
	CREITMEYER 
	EPA 200.7 

	01055A MANGANESE, TOTAL (WATER & WASTE) BY ICP 
	01055A MANGANESE, TOTAL (WATER & WASTE) BY ICP 
	<10.0 ug/L (U) 
	12/02/2024 10:31 AM 
	CREITMEYER 
	EPA 200.7 

	01062A MOLYBDENUM, TOTAL (WATER & WASTE) BY ICP 
	01062A MOLYBDENUM, TOTAL (WATER & WASTE) BY ICP 
	<70.0 ug/L (U) 
	12/02/2024 10:31 AM 
	CREITMEYER 
	EPA 200.7 

	82550 OSMOTIC PRESSURE, MOSM/KG 
	82550 OSMOTIC PRESSURE, MOSM/KG 
	5 mosm/kg 
	11/21/2024 12:11 PM 
	CLONTZ 
	PADEP 391-2000008 
	-


	00403 pH, Lab (Electrometric) ** Comment ** Holding time exceeded 
	00403 pH, Lab (Electrometric) ** Comment ** Holding time exceeded 
	7.7 pH units 
	11/21/2024 04:54 PM 
	JAHOGUE 
	SM 4500-H+ B 

	01147H SELENIUM, TOTAL (WATER & WASTE) BY ICPMS 
	01147H SELENIUM, TOTAL (WATER & WASTE) BY ICPMS 
	<4.00 ug/L (U) 
	12/03/2024 09:23 AM 
	ELEEDY 
	EPA 200.8 

	00929A SODIUM, TOTAL (WATER & WASTE) BY ICP 
	00929A SODIUM, TOTAL (WATER & WASTE) BY ICP 
	3.24 mg/L 
	12/02/2024 10:31 AM 
	CREITMEYER 
	EPA 200.7 

	00095 SPECIFIC CONDUCTIVITY @ 25.0 C 
	00095 SPECIFIC CONDUCTIVITY @ 25.0 C 
	516.00 umhos/cm 
	11/21/2024 08:44 PM 
	MTUZINSKI 
	SM 2510B 

	01082A STRONTIUM, TOTAL (WATER & WASTE) BY ICP 
	01082A STRONTIUM, TOTAL (WATER & WASTE) BY ICP 
	176.00 ug/L 
	12/02/2024 10:31 AM 
	CREITMEYER 
	EPA 200.7 

	00403T Temperature at which pH is measured 
	00403T Temperature at which pH is measured 
	21.81 C 
	11/21/2024 04:54 PM 
	JAHOGUE 
	SM 4500-H+ B 

	00940 Total Chloride-Ion Chromatograph 
	00940 Total Chloride-Ion Chromatograph 
	8.00 mg/L 
	11/21/2024 12:14 PM 
	FVODOPIVEC 
	EPA 300.0 

	70300U TOTAL DISSOLVED SOLIDS @ 180C BY USGS-I-1750 
	70300U TOTAL DISSOLVED SOLIDS @ 180C BY USGS-I-1750 
	376 mg/L 
	11/22/2024 03:03 PM 
	CLONTZ 
	USGS I-1750-85 

	00630A Total Nitrate & Nitrite Nitrogen 
	00630A Total Nitrate & Nitrite Nitrogen 
	0.06 mg/L 
	11/21/2024 01:25 PM 
	TBEAR 
	EPA 353.2 

	00665A Total Phosphorus as P 
	00665A Total Phosphorus as P 
	<.01 mg/L (U) 
	12/10/2024 02:09 PM 
	LBENT 
	EPA 365.1 

	** Comment ** Result Is Approximate 
	** Comment ** Result Is Approximate 
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	00945 
	00945 
	Total Sulfate-Ion Chromatograph 164.37 mg/L 11/21/2024 07:50 PM FVODOPIVEC EPA 300.0 

	00530 
	00530 
	TOTAL SUSPENDED SOLIDS 
	<20 mg/L (U) 
	11/24/2024 02:16 PM 
	JULLEHMAN 
	USGS I-3765-85 

	01092A 
	01092A 
	ZINC, TOTAL (WATER & WASTE) BY ICP <30.0 ug/L (U) 12/02/2024 10:31 AM CREITMEYER EPA 200.7 

	TR
	The results of the analyses provided in this laboratory report relate only to the sample(s) identified therein. Unless otherwise noted, the results presented on this laboratory report meet all requirements of the 2016 TNI standard. Sample was in acceptable condition when received by the Laboratory. Any exceptions are noted in the report. * denotes tests that the laboratory is not accredited for U -Indicates analysis was performed for the test but it was not detected. The sample quantitation limit is reporte
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	7.12 
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	714 
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	I202670 
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	00410 ALKALINITY AS CaCO3 @ pH 4.5 ** Comment ** Sample bottle had headspace present before analysis 
	00410 ALKALINITY AS CaCO3 @ pH 4.5 ** Comment ** Sample bottle had headspace present before analysis 
	83.2 mg/L 
	11/21/2024 05:02 PM 
	JAHOGUE 
	SM 2320B 

	01105A ALUMINUM, TOTAL (WATER & WASTE) BY ICP 
	01105A ALUMINUM, TOTAL (WATER & WASTE) BY ICP 
	<300. ug/L (U) 
	12/02/2024 10:37 AM 
	CREITMEYER 
	EPA 200.7 

	00610A AMMONIA TOTAL AS NITROGEN ** Comment ** Possible Matrix Interference 
	00610A AMMONIA TOTAL AS NITROGEN ** Comment ** Possible Matrix Interference 
	<.02 mg/L (U) 
	12/09/2024 03:05 PM 
	MAMCNULTY 
	EPA 350.1 

	01002H ARSENIC, TOTAL (WATER & WASTE) BY ICPMS 
	01002H ARSENIC, TOTAL (WATER & WASTE) BY ICPMS 
	<3.00 ug/L (U) 
	12/03/2024 09:25 AM 
	ELEEDY 
	EPA 200.8 

	01007A BARIUM, TOTAL (WATER & WASTE) BY ICP 
	01007A BARIUM, TOTAL (WATER & WASTE) BY ICP 
	49.00 ug/L 
	12/02/2024 10:37 AM 
	CREITMEYER 
	EPA 200.7 

	01022K BORON, TOTAL (WATER & WASTE) BY ICP 
	01022K BORON, TOTAL (WATER & WASTE) BY ICP 
	<200. ug/L (U) 
	12/02/2024 10:37 AM 
	CREITMEYER 
	EPA 200.7 

	71870 BROMIDE BY ION CHROMATOGRAPHY 
	71870 BROMIDE BY ION CHROMATOGRAPHY 
	<0.2 mg/L (U) 
	11/21/2024 12:32 PM 
	FVODOPIVEC 
	EPA 300.0 

	00916A CALCIUM, TOTAL (WATER & WASTE) BY ICP 
	00916A CALCIUM, TOTAL (WATER & WASTE) BY ICP 
	73.600 mg/L 
	12/02/2024 10:37 AM 
	CREITMEYER 
	EPA 200.7 

	00316 Carbonaceous Biochemical Oxygen Demand 5 Day 
	00316 Carbonaceous Biochemical Oxygen Demand 5 Day 
	1.68 mg/L 
	11/26/2024 09:00 AM 
	KAYLEONARD 
	SM 5210B-16 

	00900 HARDNESS, TOTAL (CALCULATED) 
	00900 HARDNESS, TOTAL (CALCULATED) 
	252 mg/L 
	12/02/2024 10:37 AM 
	CREITMEYER 
	SM 2340 B 

	** Comment ** Accredited by NJ only -accreditation not available from PA 
	** Comment ** Accredited by NJ only -accreditation not available from PA 

	01045A IRON, TOTAL (WATER & WASTE) BY ICP 
	01045A IRON, TOTAL (WATER & WASTE) BY ICP 
	<100.0 ug/L (U) 
	12/02/2024 10:37 AM 
	CREITMEYER 
	EPA 200.7 

	01132A LITHIUM, TOTAL (WATER & WASTE) BY ICP 
	01132A LITHIUM, TOTAL (WATER & WASTE) BY ICP 
	<25.0 ug/L (U) 
	12/02/2024 10:37 AM 
	CREITMEYER 
	EPA 200.7 

	00927A MAGNESIUM, TOTAL (WATER & WASTE) BY ICP 
	00927A MAGNESIUM, TOTAL (WATER & WASTE) BY ICP 
	16.50 mg/L 
	12/02/2024 10:37 AM 
	CREITMEYER 
	EPA 200.7 

	01055A MANGANESE, TOTAL (WATER & WASTE) BY ICP 
	01055A MANGANESE, TOTAL (WATER & WASTE) BY ICP 
	<10.0 ug/L (U) 
	12/02/2024 10:37 AM 
	CREITMEYER 
	EPA 200.7 

	01062A MOLYBDENUM, TOTAL (WATER & WASTE) BY ICP 
	01062A MOLYBDENUM, TOTAL (WATER & WASTE) BY ICP 
	<70.0 ug/L (U) 
	12/02/2024 10:37 AM 
	CREITMEYER 
	EPA 200.7 

	82550 OSMOTIC PRESSURE, MOSM/KG 
	82550 OSMOTIC PRESSURE, MOSM/KG 
	5 mosm/kg 
	11/21/2024 03:15 PM 
	CLONTZ 
	PADEP 391-2000008 
	-


	00403 pH, Lab (Electrometric) ** Comment ** Holding time exceeded 
	00403 pH, Lab (Electrometric) ** Comment ** Holding time exceeded 
	7.5 pH units 
	11/21/2024 05:02 PM 
	JAHOGUE 
	SM 4500-H+ B 

	01147H SELENIUM, TOTAL (WATER & WASTE) BY ICPMS 
	01147H SELENIUM, TOTAL (WATER & WASTE) BY ICPMS 
	<4.00 ug/L (U) 
	12/03/2024 09:25 AM 
	ELEEDY 
	EPA 200.8 

	00929A SODIUM, TOTAL (WATER & WASTE) BY ICP 
	00929A SODIUM, TOTAL (WATER & WASTE) BY ICP 
	3.01 mg/L 
	12/02/2024 10:37 AM 
	CREITMEYER 
	EPA 200.7 

	00095 SPECIFIC CONDUCTIVITY @ 25.0 C 
	00095 SPECIFIC CONDUCTIVITY @ 25.0 C 
	498.00 umhos/cm 
	11/21/2024 08:47 PM 
	MTUZINSKI 
	SM 2510B 

	01082A STRONTIUM, TOTAL (WATER & WASTE) BY ICP 
	01082A STRONTIUM, TOTAL (WATER & WASTE) BY ICP 
	208.00 ug/L 
	12/02/2024 10:37 AM 
	CREITMEYER 
	EPA 200.7 

	00403T Temperature at which pH is measured 
	00403T Temperature at which pH is measured 
	21.78 C 
	11/21/2024 05:02 PM 
	JAHOGUE 
	SM 4500-H+ B 

	00940 Total Chloride-Ion Chromatograph 
	00940 Total Chloride-Ion Chromatograph 
	8.21 mg/L 
	12/04/2024 02:05 PM 
	FVODOPIVEC 
	EPA 300.0 

	70300U TOTAL DISSOLVED SOLIDS @ 180C BY USGS-I-1750 
	70300U TOTAL DISSOLVED SOLIDS @ 180C BY USGS-I-1750 
	368 mg/L 
	11/22/2024 03:03 PM 
	CLONTZ 
	USGS I-1750-85 

	00630A Total Nitrate & Nitrite Nitrogen 
	00630A Total Nitrate & Nitrite Nitrogen 
	0.06 mg/L 
	11/21/2024 01:26 PM 
	TBEAR 
	EPA 353.2 

	00665A Total Phosphorus as P 
	00665A Total Phosphorus as P 
	<.01 mg/L (U) 
	12/10/2024 02:11 PM 
	LBENT 
	EPA 365.1 

	** Comment ** Result Is Approximate 
	** Comment ** Result Is Approximate 
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	00945 
	00945 
	Total Sulfate-Ion Chromatograph 162.27 mg/L 11/21/2024 05:59 PM FVODOPIVEC EPA 300.0 

	00530 
	00530 
	TOTAL SUSPENDED SOLIDS 
	<20 mg/L (U) 
	11/24/2024 02:16 PM 
	JULLEHMAN 
	USGS I-3765-85 

	01092A 
	01092A 
	ZINC, TOTAL (WATER & WASTE) BY ICP <30.0 ug/L (U) 12/02/2024 10:37 AM CREITMEYER EPA 200.7 

	TR
	The results of the analyses provided in this laboratory report relate only to the sample(s) identified therein. Unless otherwise noted, the results presented on this laboratory report meet all requirements of the 2016 TNI standard. Sample was in acceptable condition when received by the Laboratory. Any exceptions are noted in the report. * denotes tests that the laboratory is not accredited for U -Indicates analysis was performed for the test but it was not detected. The sample quantitation limit is reporte
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	I202674 
	I202674 
	I202674 
	Yes 

	I202673 
	I202673 
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	I202672 
	I202672 
	Yes 

	I202671 
	I202671 
	Yes 
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	00410 ALKALINITY AS CaCO3 @ pH 4.5 ** Comment ** Sample bottle had headspace present before analysis 
	00410 ALKALINITY AS CaCO3 @ pH 4.5 ** Comment ** Sample bottle had headspace present before analysis 
	10.6 mg/L 
	11/21/2024 02:33 PM 
	JAHOGUE 
	SM 2320B 

	MR01105 Aluminum ICP Manual Entry 
	MR01105 Aluminum ICP Manual Entry 
	<15000.000 ug/L 
	12/02/2024 10:47 AM 
	CREITMEYER 
	EPA 200.7 

	** Comment ** Detection Limit Not Met -Interference 
	** Comment ** Detection Limit Not Met -Interference 

	01105A ALUMINUM, TOTAL (WATER & WASTE) BY ICP Result entered manually. 
	01105A ALUMINUM, TOTAL (WATER & WASTE) BY ICP Result entered manually. 
	Cancelled 
	12/02/2024 10:47 AM 
	CREITMEYER 
	EPA 200.7 

	00610A AMMONIA TOTAL AS NITROGEN 
	00610A AMMONIA TOTAL AS NITROGEN 
	229.05 mg/L 
	12/02/2024 07:06 PM 
	MAMCNULTY 
	EPA 350.1 

	01002H ARSENIC, TOTAL (WATER & WASTE) BY ICPMS ** Comment ** Diluted Before Analysis DETECTION LIMIT NOT MET -INTERFERENCE 
	01002H ARSENIC, TOTAL (WATER & WASTE) BY ICPMS ** Comment ** Diluted Before Analysis DETECTION LIMIT NOT MET -INTERFERENCE 
	<3000.000 ug/L 
	12/12/2024 01:01 PM 
	ELEEDY 
	EPA 200.8 

	01007A BARIUM, TOTAL (WATER & WASTE) BY ICP 
	01007A BARIUM, TOTAL (WATER & WASTE) BY ICP 
	8396000.00 ug/L 
	12/05/2024 10:47 AM 
	CREITMEYER 
	EPA 200.7 

	MR01022 Boron ICP Manual Report ** Comment ** Detection Limit Not Met -Interference 
	MR01022 Boron ICP Manual Report ** Comment ** Detection Limit Not Met -Interference 
	<10000.000 ug/L 
	12/02/2024 10:47 AM 
	CREITMEYER 
	EPA 200.7 

	01022K BORON, TOTAL (WATER & WASTE) BY ICP 
	01022K BORON, TOTAL (WATER & WASTE) BY ICP 
	Cancelled 
	12/02/2024 10:47 AM 
	CREITMEYER 
	EPA 200.7 

	Result entered manually. 
	Result entered manually. 

	71870 BROMIDE BY ION CHROMATOGRAPHY 
	71870 BROMIDE BY ION CHROMATOGRAPHY 
	1103.700 mg/L 
	11/21/2024 01:24 PM 
	FVODOPIVEC 
	EPA 300.0 

	00916A CALCIUM, TOTAL (WATER & WASTE) BY ICP 
	00916A CALCIUM, TOTAL (WATER & WASTE) BY ICP 
	29250.000 mg/L 
	12/05/2024 10:47 AM 
	CREITMEYER 
	EPA 200.7 

	00316 Carbonaceous Biochemical Oxygen Demand 5 Day Initial DO oversaturated-result may be biased high 
	00316 Carbonaceous Biochemical Oxygen Demand 5 Day Initial DO oversaturated-result may be biased high 
	4.56 mg/L 
	11/26/2024 09:01 AM 
	KAYLEONARD 
	SM 5210B-16 

	00900 HARDNESS, TOTAL (CALCULATED) 
	00900 HARDNESS, TOTAL (CALCULATED) 
	79536 mg/L 
	12/05/2024 10:47 AM 
	CREITMEYER 
	SM 2340 B 

	** Comment ** Accredited by NJ only -accreditation not available from PA 
	** Comment ** Accredited by NJ only -accreditation not available from PA 

	01045A IRON, TOTAL (WATER & WASTE) BY ICP 
	01045A IRON, TOTAL (WATER & WASTE) BY ICP 
	96100.00 ug/L 
	12/02/2024 10:47 AM 
	CREITMEYER 
	EPA 200.7 

	01132A LITHIUM, TOTAL (WATER & WASTE) BY ICP 
	01132A LITHIUM, TOTAL (WATER & WASTE) BY ICP 
	174000.00 ug/L 
	12/02/2024 10:47 AM 
	CREITMEYER 
	EPA 200.7 

	00927A MAGNESIUM, TOTAL (WATER & WASTE) BY ICP 
	00927A MAGNESIUM, TOTAL (WATER & WASTE) BY ICP 
	1556.00 mg/L 
	12/02/2024 10:47 AM 
	CREITMEYER 
	EPA 200.7 

	01055A MANGANESE, TOTAL (WATER & WASTE) BY ICP 
	01055A MANGANESE, TOTAL (WATER & WASTE) BY ICP 
	14700.00 ug/L 
	12/02/2024 10:47 AM 
	CREITMEYER 
	EPA 200.7 

	MR01062 Molybdenum Manual Entry ** Comment ** Detection Limit Not Met -Interference 
	MR01062 Molybdenum Manual Entry ** Comment ** Detection Limit Not Met -Interference 
	<7000.000 ug/L 
	12/02/2024 10:47 AM 
	CREITMEYER 
	EPA 200.7 

	01062A MOLYBDENUM, TOTAL (WATER & WASTE) BY ICP 
	01062A MOLYBDENUM, TOTAL (WATER & WASTE) BY ICP 
	Cancelled 
	12/05/2024 10:47 AM 
	CREITMEYER 
	EPA 200.7 

	Result entered manually. 
	Result entered manually. 

	82550 OSMOTIC PRESSURE, MOSM/KG 
	82550 OSMOTIC PRESSURE, MOSM/KG 
	Cancelled 
	11/22/2024 08:30 AM 
	CLONTZ 
	PADEP 391-2000008 
	-


	00403 pH, Lab (Electrometric) 
	00403 pH, Lab (Electrometric) 
	4.9 pH units 
	11/21/2024 02:33 PM 
	JAHOGUE 
	SM 4500-H+ B 

	** Comment ** Holding time exceeded 
	** Comment ** Holding time exceeded 
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	01147H SELENIUM, TOTAL (WATER & WASTE) BY ICPMS <4000.000 ug/L 12/12/2024 01:01 PM ELEEDY EPA 200.8 ** Comment ** Diluted Before Analysis DETECTION LIMIT NOT MET -INTERFERENCE 
	01147H SELENIUM, TOTAL (WATER & WASTE) BY ICPMS <4000.000 ug/L 12/12/2024 01:01 PM ELEEDY EPA 200.8 ** Comment ** Diluted Before Analysis DETECTION LIMIT NOT MET -INTERFERENCE 

	00929A SODIUM, TOTAL (WATER & WASTE) BY ICP 
	00929A SODIUM, TOTAL (WATER & WASTE) BY ICP 
	60800.00 mg/L 
	12/05/2024 10:47 AM 
	CREITMEYER 
	EPA 200.7 

	00095 SPECIFIC CONDUCTIVITY @ 25.0 C >12890 umhos/cm 11/21/2024 08:50 PM MTUZINSKI SM 2510B 
	00095 SPECIFIC CONDUCTIVITY @ 25.0 C >12890 umhos/cm 11/21/2024 08:50 PM MTUZINSKI SM 2510B 

	01082A STRONTIUM, TOTAL (WATER & WASTE) BY ICP 
	01082A STRONTIUM, TOTAL (WATER & WASTE) BY ICP 
	1.08E+07 ug/L 
	12/05/2024 10:47 AM 
	CREITMEYER 
	EPA 200.7 

	00403T Temperature at which pH is measured 26.28 C 11/21/2024 02:33 PM JAHOGUE SM 4500-H+ B 
	00403T Temperature at which pH is measured 26.28 C 11/21/2024 02:33 PM JAHOGUE SM 4500-H+ B 

	00940 Total Chloride-Ion Chromatograph 
	00940 Total Chloride-Ion Chromatograph 
	170735.00 mg/L 
	11/21/2024 07:34 PM 
	FVODOPIVEC 
	EPA 300.0 

	70300U TOTAL DISSOLVED SOLIDS @ 180C BY USGS-I-1750 270000 mg/L 11/26/2024 03:16 PM CLONTZ USGS I-1750-85 This is only an approximation. Sample had to be run at a 1:100 dilution so as to not exceed the method's residue limit of 200 mg.1:100 dilute solution prepared with 1 mL of sample diluted to 100 mL in a 100mL volumetric flask with DI water. 50 mL of this dilute solution was analyzed, so sample aliquot was approximately 0.5 mL. 
	70300U TOTAL DISSOLVED SOLIDS @ 180C BY USGS-I-1750 270000 mg/L 11/26/2024 03:16 PM CLONTZ USGS I-1750-85 This is only an approximation. Sample had to be run at a 1:100 dilution so as to not exceed the method's residue limit of 200 mg.1:100 dilute solution prepared with 1 mL of sample diluted to 100 mL in a 100mL volumetric flask with DI water. 50 mL of this dilute solution was analyzed, so sample aliquot was approximately 0.5 mL. 

	00630A Total Nitrate & Nitrite Nitrogen 
	00630A Total Nitrate & Nitrite Nitrogen 
	<0.05 mg/L (U) 
	11/21/2024 01:28 PM 
	TBEAR 
	EPA 353.2 

	** Comment ** Possible Matrix Interference 
	** Comment ** Possible Matrix Interference 

	00665A Total Phosphorus as P 45.989 mg/L 12/10/2024 11:09 PM LBENT EPA 365.1 RESULT IS APPROXIMATEDILUTED BEFORE ANALYSIS 
	00665A Total Phosphorus as P 45.989 mg/L 12/10/2024 11:09 PM LBENT EPA 365.1 RESULT IS APPROXIMATEDILUTED BEFORE ANALYSIS 

	00945 Total Sulfate-Ion Chromatograph 
	00945 Total Sulfate-Ion Chromatograph 
	<11.00 mg/L 
	12/04/2024 03:29 PM 
	FVODOPIVEC 
	EPA 300.0 

	00530 TOTAL SUSPENDED SOLIDS 679 mg/L 11/24/2024 02:16 PM JULLEHMAN USGS I-3765-85 
	00530 TOTAL SUSPENDED SOLIDS 679 mg/L 11/24/2024 02:16 PM JULLEHMAN USGS I-3765-85 

	MR01092 Zinc Manual Entry 
	MR01092 Zinc Manual Entry 
	<1500.000 ug/L 
	12/02/2024 10:47 AM 
	CREITMEYER 
	EPA 200.7 

	** Comment ** Detection Limit Not Met -Interference 
	** Comment ** Detection Limit Not Met -Interference 

	01092A ZINC, TOTAL (WATER & WASTE) BY ICP Cancelled 12/02/2024 10:47 AM CREITMEYER EPA 200.7 Result entered manually. 
	01092A ZINC, TOTAL (WATER & WASTE) BY ICP Cancelled 12/02/2024 10:47 AM CREITMEYER EPA 200.7 Result entered manually. 

	The results of the analyses provided in this laboratory report relate only to the sample(s) identified therein. Unless otherwise noted, the results presented on this laboratory report meet all requirements of the 2016 TNI standard. Sample was in acceptable condition when received by the Laboratory. Any exceptions are noted in the report. * denotes tests that the laboratory is not accredited for U -Indicates analysis was performed for the test but it was not detected. The sample quantitation limit is reporte
	The results of the analyses provided in this laboratory report relate only to the sample(s) identified therein. Unless otherwise noted, the results presented on this laboratory report meet all requirements of the 2016 TNI standard. Sample was in acceptable condition when received by the Laboratory. Any exceptions are noted in the report. * denotes tests that the laboratory is not accredited for U -Indicates analysis was performed for the test but it was not detected. The sample quantitation limit is reporte
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	Spencer Land Co. #2 37-033-22059 Formation PBTD TD MD Current Well Status Sections/Comments C B A A B C C B ~ l Conductor Csg, ~51 Hole Size 16" Csg, in 13-3/8" Depth 40' Surface Csg 926 ~ ... Hole Size 12-1/4" Csg, in 10-3/4" Depth 1013' ,_ -TOC,ft 6434' Production Tbg 2-3/8", 4.6 #, J-55 6974' Production Packer 6945 I Production Csg Hole Size 8-3/4' Csg, in 7" Depth 7232' i.. .. Open Hole 3374 Hole Size 8-3/4" 3439 Depth 7840' Plugging Procedure 1 MIRU WOR, dig pit & set liner 2 Unlatch from packer and pu
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	A. Area of Review 
	A. Area of Review 
	EOG Resources, Inc. is proposing to convert an existing Lower Devonian Oriskany gas well designated as the Irvin A19 into a Saltwater Disposal well and is applying for a EPA Class II injection well permit. The specified fixed radius of ¼ mile is used to determine the Area of Review (AOR) for this application. 
	The injection project being proposed by EOG Resources, Inc. is located in the Bell 
	Township, Clearfield County, Pennsylvania and lies within EOG's Brady Field. The 
	surface owners are listed and shown within the AOR. 
	• The existing Irvin A-19 well to converted to a saltwater disposal well was originally drilled during 1953 to a depth of 7,840'. The well produced natural gas from the Oriskany formation from a depth of 7,295' to 7,344'. During 2004, EOG applied for a 30-day injection test and was granted permission on June 23, 2004 by the EPA to commence testing. Through various well workovers and subsequent injection testing completed on January 4, 2005, EOG is submitting application for the Class II injection permit. 
	EOG will commence the project upon approval of both Federal and State agencies. 
	B. 
	B. 
	B. 
	Maps 

	TR
	• 
	Map B-1 This map is a portion of USGS 7 ½' topographic map of the McGees Mills, PA. Quadrangle. This map shows both a radius of 1-mile and the¼ mile AOR beyond the proposed saltwater disposal well. 

	TR
	Included within both the 1-mile and ¼ mile radius's are all gas wells both shallow (Upper Devonain Bradford & Elk Group reservoirs ranging from a depth of 1,750'3,400') and deep (Lower Devonian Oriskany Group reservoir which is the injection zone), also lease boundaries, surface bodies of water, springs, mines (surface or subsurface), quarries and other pertinent surface features, Including residences and roads are indicated on this map. 
	-


	TR
	There are neither hazardous waste treatment nor storage, discharge or disposal facilities in this area. 

	TR
	The surface owners within a ¼ mile radius of the proposed saltwater disposal well are shown on this map. 

	TR
	The scale of Map B-1 is one inch equals 2,000 feet. 

	TR
	• 
	Map B-2 This map is a portion of USGS 7 ½' topographic map of the McGees Mills, PA. Quadrangle. 

	TR
	The name and/or number of all wells only penetrating the Oriskany reservoir within a 1-mile radius are shown on this map. 

	TR
	There are neither hazardous waste treatment nor storage, discharge or disposal facilities in this area. 

	TR
	The surface owners within a ¼ mile radius of the proposed saltwater disposal well are shown on this map. 

	TR
	The scale of Map B-2 is one inch equals 2,000 feet. 
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	Figure
	C. Corrective Action Plan 
	Abandoned Wells and Active Wells: 
	Table C-1 compiles known data on the wells penetrating the Oriskany reservoir within the 1-mile and¼ mile Area of Review. 
	Map C-1 accompanies Table C-1 and shows the wells penetrating the Oriskany only within the 1-mile and¼ mile Area of Review. The scale of this map is one inch equals 2,000 ft. 
	It is the intent EOG Resources to convert the existing Irvin A19 well into a saltwater disposal well per EPA specifications. 
	Corrective Action Plan 
	Corrective Action Plan 
	Within a¼ mile radius of the proposed injection well Irvin A-19, there are no other wells that penetrate the Oriskany reservoir. 
	Within a 1-mile radius there are an additional (5) wells that have penetrated the Oriskany reservoir. Of these (5) wells, (2) have been plugged and abandoned, (2) have been plugged back and produce from the shallow Upper Devonian reservoirs and are currently operated by EOG Resources and the remaining (1) well (A-15) is to be plugged and abandoned by EOG prior to the injection operation of Irvin A-19. 
	Data of these aforementioned wells are shown in Table C-1. 
	Brine Disposal Well: 
	Brine Disposal Well: 
	EOG has converted the existing Irwin A-19 well into a saltwater disposal well during 2004 under the approval of the EPA to perform a 30-day injection test. The injection well has been completed to approved EPA specifications. 

	Producing Wells: 
	Producing Wells: 
	There are no wells that are currently producing from the Oriskany formation within a 1mile radius. 
	-

	In-Active Well to be Plugged and Abandoned: 
	One (1) existing well Fee A-15 which is approximately 2,200 feet southwest of the proposed injection well, will be plugged and abandoned prior to commencement of brine disposal operations. This well will be plugged by EOG according to PADEP specifications. 

	Monitoring Wells: 
	Monitoring Wells: 
	There will be no wells within a 1-mile radius currently producing or in active from the Oriskany reservoir. 
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	E.Name and Depth ofUSDWs (Underground Sources Drinking Water) 
	E.Name and Depth ofUSDWs (Underground Sources Drinking Water) 
	The USDW's in the AOR are typically within the Mississippian Pocono Formation consisting mostly of sandstone with interbedded shale and siltstone. 
	Based upon certairrdriller records of existing shallow upper Devonian gas wells drilled to an average depth of 3,400' depth, 8 5/8" surface casing (fresh water string) is typically set at a depth of 1000'. Records indicate fresh water zones are encountered from a depth of 45 -540' in the AOR. 
	There are no existing drinking water supply wells (private or public) within in the 1-mile and ¼ mile AOR. 
	G. Geologic Data 
	The Lower Devonian Oriskany group (Ridgeley sandstone and Shriver chert) is the proposed injection zone for this application. 
	Figure G-1 represents a geological column from the Tully Limestone to the Silurian salt 
	Based upon the drillers record and sample log for the Irvin A-19 well the geologic data can be summarized as follows: 
	Injection Zone 
	Injection Zone 
	Devonian age Ridgeley "Oriskany" Sandstone & Shriver Chert -Gross thickness 49 feet 
	The Ridgeley sandstone thickness is approximately 6 feet in thickness and is described as a 2 foot section of sandstone from 7,295-7,297 feet in depth, fine to medium grained, light gray to gray, quartzitic, quartz grains mostly sub angular, a few rounded and 4 feet of limestone from 7,297 -7,301 feet in depth 
	The Shriver Chert is approximately 43 feet in thickness and is described as consisting of limestone, fine, elastic, brownish to dark brownish gray, containing fragments of shells, and a great deal of quartz silt and sand in the upper 26 feet. The lower 17 feet of the Shriver Chert is described as limestone, very fine to fine, elastic brownish to dark brownish, containing a great deal of light gray silty tripolitic chert and light brownish to brownish-gray sub chalcedonic chert. 
	Confining Zones 


	Upper Confining Zones 
	Upper Confining Zones 
	Devonian age Onondaga Formation and Hamilton Group-Gross Thickness 589 feet 
	Onondaga formation is described as being 7 4 feet in thickness generally consisting of limestone, shale and chert. Immediately lying above the Onondaga is a 1-foot section the Tioga bentonite, lying above the Tioga bentonite is the Hamilton group is 515 feet in thickness predominately consisting of grayish-black shale. 

	Lower Confining Zones 
	Lower Confining Zones 
	Silurian age Helderberg and Kayser formations-The Helderberg is generally described as consisting of limestone and shale is 166 feet in thickness and the Keyser is described as consisting of limestone and dolomite and is 70 feet in thickness. 
	Figure



	H. Operating Data 
	H. Operating Data 
	1. Average and Maximum Injection Rates 
	On June 23, 2004, EOG Resources obtained an EPA Region Ill Underground Injection Control temporary injection test permit for the injection of produced fluid into the Oriskany formation. Subsequently, Irvin A19 well was temporarily converted to an injection well. After various well workover's a 24-day test was successfully performed from December 10, 2004 through January 4, 2005. Results of this test are shown in 
	Figure H-1 
	Figure H-1 
	As indicated by Figure H-1, injection rates into the Oriskany formation had a daily peak of 142 barreli; and the average dally injection rate was 97 barrels per day over the 24day test period. 
	-

	2. Average and Maximum Injection Pressures 
	During the 24-day test period of Irvin A-19, maximum tubing/surface pressure was recorded to be 1635 psig, with the 24-day average pressure of 1236 psig as indicated in Figure H-1. 
	The temporary injection test permit allowed for the maximum injection pressure not to exceed 2,400 psig, measured as surface pressure. This maximum allowable pressure, determined by EPA from EOG's initial request on May 17, 2004 was based upon using saltwater produced from the Oriskany formation with a specific gravity of 1.225. 
	It is the intent of EOG Resources to inject shallow Upper Devonian saltwater with a specific gravity of 1.0976, thus by using the specific gravity of 1.0976 in the formula for determining maximum allowable pressure, subsequently increases the allowable maximum surface pressure from 2,400 psig to 3,200 psig. Therefore, EOG is requesting a maximum allowable operating pressure to be 3,200 psig for this Class II application. 

	Calculation of Maximum Injection Pressure 
	Calculation of Maximum Injection Pressure 
	Fracture Gradient (FG) Maximum Injection Pressure /Pmax) FG=(/SIP+(.433xSGxD)) ID Pmax= (FG -(.433xSG)) x D ISIP* =3520 FG =0.92 SG =1.00 SG =1.0976 D =7232 D =7232 FG=(3520 + (.433x1 x 7232)) I 7232 Pmax=(0.92-(.433 x 1.0976) x 7232 

	FG=0.92 Pmax=3200 pslg 
	FG=0.92 Pmax=3200 pslg 
	*/SIP (obtained from minifrac $/16103, see Section I -Formation Testing for details) 
	3. Nature of Annulus Fluid 
	The fluid between the annular space of the 7" long string and the 2 7/8" injection tubing will consist of freshwater with corrosion inhibitor. 
	4. Physical and Chemical Properties of Injection Fluid 
	Produced saltwater water from EOG's Brady Field operations produced from the Upper Devonian Bradford Group reservoirs will be used as the injection fluid. An analysis of the produced brine is shown in Figure H-2. This Upper Devonian saltwater was also used during the 30-day injection test. 
	l 
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	I. Formation Testing Prog~am 
	EOG Resources performed a formation test on June 16-17, 2003. A minifrac using HCL and water were pumped into the Oriskany formation at various rates starting from 18PM to 1O8PM at one minute pumping times. Then 5,000 gallons of 15% HCL w/addilives was pumped into the Oriskany formation@ 10 8PM. Treating pressure was 4,675 PSI and the ISIP was recorded to be 3,520 PSI. • -~ • • · 
	EOG's daily Completion and Workover Report and BJ Hughes test data for this minifrac are shown in Figure 1-1. 
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	J. Stimulation Proced11res 
	J. Stimulation Proced11res 
	No stimulation is planned for this application. 
	K. Injection Procedures 
	K. Injection Procedures 
	The produced brine from EOG Resources Upper Devonian shallow gas production operations will be trucked to a proposed storage facility near the proposed saltwater disposal well (Map B-1 ). This brine is produced from EOG Resources Brady Field operations and is originates from the upper Devonian reservoirs, regionally known as the Bradford and Elk Group reservoirs at depth from 1,700'-3,400'. 
	Figure K-1 is a schematic showing the proposed injection and production flow procedures. The following procedures are to be implemented for this project: 
	Two (300-barrel) tanks will be set for the unfiltered brine water storage. From these two tanks, a 5-HP centrifugal pump will transfer the unfiltered brine through basket fabric filters to filter the produced saltwater. 
	The filtered water then will be pumped to one (300-barrel) tank and this tank will be used to store the filtered water prior to injection. 
	From the 300-barrel filtered water storage tank, filtered water will be pumped by a 60 HP electric motor National piston pump via buried pipeline to the disposal/injection well. 
	All of these tanks will be properly constructed and diked to ensure that any water that may spill is contained. 
	The amount of water injected will be metered prior to entering the pipeline and at the injection wellhead. 
	Figure
	L. Construction Procedures 
	The proposed disposal/injection well (Irvin A-19) has been constructed with the following procedures an::I materials to provide sufficient casing and cement to prevent contamination of the IJSDW's: 
	1. 
	1. 
	1. 
	Original Conductor Casing: 13 3/8" O.D. Sanded-in@ 40'. 

	2. 
	2. 
	Qriginal Surface Casing: 10 ¾" O.D. Set@ 1013' cemented to surface. 

	3. 
	3. 
	Original Long String Casing: 7" O.D. 26#/ft. NBD Set@ 7232 cemented back to a depth of 5434'. Cement top confirmed by EOG Resources by Cement Bond Log (CBL) run during 2004. 


	4. New Injection Tubing & Packer: EOG Resources installed @ 7009' of 2 lb./ft. tubing set-in a Baker 2 7/8" x 6.078" O.D. Lok Set Packer. Prior to injection, EOG will fill annular space between 7" casing and 2-7/8" tubing with a mixture of fresh water and corrosion inhibitor. 
	7/8"-6.50 


	M. Construction Details 
	M. Construction Details 
	Figure M-1 illustrates the downhole and surface wellhead construction of the injection well. 
	Figure
	Figure
	Figure



	P. Monitoring Program 
	P. Monitoring Program 
	Based upon the Section C-Corrective Action, (2) of the (5) wells that have penetrated the Oriskany formation have been plugged and abandoned, (2) wells have been plugged backed and completed and currently are producing from the shallow Upper Devonian formations and the remaining (1) well will be plugged and abandoned prior to the proposed injection procedures, thus all wells within a 1-mile radius that have penetrated the Oriskany formation are properly accounted for. 
	On a daily basis the injection well will have the wellhead pressure recorded to monitor vertical migration of lhe injected fluid. A pressure recorder will be installed to measure the continuous annulus pressure between the 7" casing and the 2 7/8" injection tubing· with a positive pressure of 100 psig maintained in the annulus. 
	Q. Plugging and Abandonment Plan 
	The plugging and abandonment procedure that EOG Resources will implement is in compliance with both the PADEP and EPA specifications. This procedure will prevent contamination of all USDW's. 
	The plugging procedure model will consist of the following: 
	1. Run blind plug down 2 7 /8" tubing and set in profile nipple in packer. 
	•2. Release 2 7 /8" tubing from packer. 
	3. 
	3. 
	3. 
	Pump 100 ft. Type 1 cement plug on top of packer. 

	4. 
	4. 
	Pull 100' of 2 7/8" tubing. Pump 1325' of 6% gel spacer. 5. Pull 2 7/8" tubing. 


	6. 
	6. 
	6. 
	Cut 7" casing 5484' (50' above TOC). Pull 7" casing. 

	7. 
	7. 
	Run 2 7 /8" tubing to a depth of 5584' 

	8. 
	8. 
	Pump 200' Type 1 cement plug (plugs 3 & 4, 100' in casing stub & 100' above c:asing stub). 

	9. 
	9. 
	Pull 200' of 2 7/8" tubing. Pump 2284' 6% gel spacer. 

	10. 
	10. 
	Pull 2284' of 2 7/8'tubing. Pump 900' of 50/50 Poz cement plug. 

	11. 
	11. 
	Pull 900' of 2 7/8" tubing. Pump 1137' of 6% gel spacer. 

	12. 
	12. 
	Pull 1137' 2 7/8" tubing. Pump 100' 50/50 Poz Cement plug (50' 


	below 1 O¾" casing and 50' in bottom of 1 O¾" casing. 13. Pull 2 7 /8" tubing. 
	14. 
	14. 
	14. 
	Bail fluid out of 10 ¾" to TOC. 

	15. 
	15. 
	Fill 1O¾" casing with #28 Gravel to surface. 

	16. 
	16. 
	Install 2" vent pipe with permanent marker indicating APl-ID of subject well. 


	Figure Q-1 is the EPA UIC Plugging and Abandonment form completed for the subject injection well as described above. 
	Various independent third-party contractors as shown in Figure Q-2, have verified the aforementioned plugging and abandonment plan cost. The cost to plug and abandon the subject injection well is estimated to be $48,611 
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	Key Energy Services, Inc. Appalachian Basin 202 l South 6,i, Street Indiana, PA 15701 Telephone: 724-349-7930 Fax: 724-465~410 
	January 21, 2005 
	EOG RESOURCES, INC ATTN: DAVE SWEELY sourn 6ra STREET INDIANA, PA 15701 
	Dear Dave, 
	Per our telephone conversation, Key Energy Services, Inc. would like to submit this estimate to plug and abandon the Irvin FEE #19 well in Brady. This estimate is made at currents rates that could change. This also excludes any tubing or pipe rental, disposal costs, wire line, and any pump company costs. 
	Estimate to plug and abandon is $
	31,439.00 

	Equipment needed is as follows: 
	Double Derrick Service Rig Crew travel to & from location Dozer Truck &Trailer Excavator Water Truc~s Power Tongs Stripper Head Trash pump & Hoses Open Top Tank 300bbl Tank Steel Cellar Rig Base Beam Extra Labor Pit Linex to line Cellax 
	~~ 
	Chaxles Ashbaugh Rig Supervisor 
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	Eastern Reservoir Services 
	Eastern Reservoir Services 
	--------------•--------------••-w•-------
	--------------•--------------••-w•-------
	-

	16460 Route 8 Phone: Bl-443B-2006 
	Union City, PA 16438 Fax: 814438-2293 


	Proposal 
	Proposal 
	To: Dave Sweely/ l!OG From: Tom Miller/ ERS 
	CC:'N/A 
	Date: January, 24, 2005 lleforenter Price J)lllpoo•l l\>r setting Bals:er 1.81" FWO plug, Into oxistl~g proliJo nipple for well plugging 
	plll'P')4es. 
	1 
	1 
	Dave

	Based on wlUlt we spoke about thli momIng here are ~enl>tive prices for 1ho work You would like l'iastem Rosenroit Setvlces to pel'ti,rm (hr )'oU. 
	• 
	• 
	• 
	ER.S W,reliQe Clew S700 / per day 

	• 
	• 
	ffl$ Wirol(oe Service (slioldino truck and all equipment nud«I) $950 I per woll 

	• 
	• 
	Mobilization (round blp to Job) Sl40 I Tow.I • B.abrFWO 1.81 Plug $1270.00 


	Total Cost: Total $3060.00 
	Thanks, I __ 

	~;1~
	~;1~
	-

	TOll')Miller ERS 
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	EXCO Resources (PA), LLC 
	EXCO Resources (PA), LLC 
	12377 Merit Drive • Suite 1700 • Dallas, Texas 75251 Phone (214)368-2084 • Fax (972)368-8754 
	Plug and Abandon Cost Estimates 
	Irvin A-19 SWD & Spencer Land 2 SWD 
	Irvin A-19 SWD & Spencer Land 2 SWD 
	Irvin A-19 SWD & Spencer Land 2 SWD 

	IRVIN A-19 SWD  -Plug and Abandonment Cost Estimate 
	IRVIN A-19 SWD  -Plug and Abandonment Cost Estimate 

	TR
	Description 
	Category 
	Vendor 
	Cost 
	Comments 

	1 
	1 
	Containment 
	Location 
	TBD 
	$ 
	3,000 

	2 
	2 
	Dozer and back hoe 
	Location 
	TBD 
	$ 
	2,000 

	3 
	3 
	Service rig + assoc. equip. 
	Rig (5 days) 
	Viking Well Service 
	$ 
	47,791 
	$9,558.25/day for 5 days 

	4 
	4 
	Cement cost  
	Material & Service 
	Viking Well Service 
	$ 
	26,048 

	5 
	5 
	Casing cutting/handling 
	Service 
	Workover Solutions 
	$ 
	17,427 

	6 
	6 
	Wireline services 
	Service 
	Workover Solutions 
	$ 
	11,872 

	7 
	7 
	Trucking 
	Transportation 
	TBD 
	$ 
	8,000 

	8 
	8 
	Water trucking and disposal 
	Water 
	TBD 
	$ 
	8,000 

	9 
	9 
	Misc. Rentals 
	Service 
	TBD 
	$ 
	6,000 

	Total 
	Total 
	$ 
	130,139 


	SPENCER LAND 2 SWD  -Plug and Abandonment Cost Estimate 
	SPENCER LAND 2 SWD  -Plug and Abandonment Cost Estimate 
	SPENCER LAND 2 SWD  -Plug and Abandonment Cost Estimate 

	TR
	Description 
	Category 
	Vendor 
	Cost 
	Comments 

	1 
	1 
	Containment 
	Location 
	TBD 
	$ 
	3,000 

	2 
	2 
	Dozer and back hoe 
	Location 
	TBD 
	$ 
	2,000 

	3 
	3 
	Service rig + assoc. equip. 
	Rig (3 days) 
	Viking Well Service 
	$ 
	19,457 
	$6,485.50/day for 3 days 

	4 
	4 
	Cement cost  
	Material & Service 
	Viking Well Service 
	$ 
	15,353 

	5 
	5 
	Casing cutting/handling 
	Service 
	Workover Solutions 
	$ 
	8,310 

	6 
	6 
	Wireline services 
	Service 
	Workover Solutions 
	$ 
	8,811 

	7 
	7 
	Trucking 
	Transportation 
	TBD 
	$ 
	8,000 

	8 
	8 
	Water trucking and disposal 
	Water 
	TBD 
	$ 
	10,000 

	9 
	9 
	Misc. Rentals 
	Service 
	TBD 
	$ 
	5,000 

	Total 
	Total 
	$ 
	79,930 








