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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 and Maximum Injection Pressure (MIP) (Surface) of 3240 psi. The 

Area of Review (AOR) for the permit application was a¼ 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 at7293 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 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 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) 

• 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: 

• 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.: 

• Abandoned oil or gas wells - There are no abandoned wells based on EXCO's knowledge and 

review of publicly available information. 

• 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 

• Dry holes- There are no dry holes based on EXCO's knowledge and review of publicly available 

information. 

• Injection wells-Other than the permitted Irvin A-19 well, no other UIC Class IID injection wells 

were identified in the AOR. 

• Drinking water wells- Review of the PAGWIS indicated that there are no wells withingtheAOR. 

• 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 

theAOR. 

• 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 ¼-mile beyond the AOR boundary (a radius of½ 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 II 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 ½-mile west of the Irvin A-19 well. This well is 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 - the¼ mile AOR is shown. 
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• 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 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 ¼-mile of the facility property boundary: 

• Yoder, Dustin L & Karen S, 2420 Byrd Lane, Alexandria, Virginia, 22303 (PN 1020B0800000004) 

• Commonwealth of Pennsylvania, PA Game Commission, 2001 Elmerton Ave, Harrisburg, 

Pennsylvania 17110. (PN 1020B0800000009) 

• Commonwealth of Pennsylvania, PA Game Commission, 2001 Elmerton Ave, Harrisburg, 

Pennsylvania 17110. (PN 1020B0800000012) 

• EXCO Resources PA LLC, 12377 Merit Drive, Suite 1700, Dallas, Texas, 75251 (PN 

1020B08000000040) 
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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 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 the½- mile AOR. There was three 

drinking water well in the database within one mile of the Irvin A-19 well. A well and is located 

approximately½ mile northeast of the Irvin A-19 well and is reported to have a depth of 380 ft. 

Two additional wells are located between ¾ 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 3-1 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 3-1, 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: 

I'11:ITETRA TECH 3-1 January 2023 



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 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: 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 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. 

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 

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 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 II - 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 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): 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. 

• 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. 

• 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. 

• 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. 

• 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 II - 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: 

• Wellhead at Irvin A-19 (approximately 1,100-feet north-northeast of the processing facility 

• Offload valve to manifold to fill tanks. 

• Three 300- barrel tanks within secondary containment. 

• Filer pump 

• Disposal pump 

• Generator 

• 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 Resources LLC 

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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Irvin A-19 Well EXCO Resources LLC 

10.0 ATTACHMENT I - EXISTING EPA PERMITS (40 CFR § 144.52) 

The facility is currently permitted as a Class II D injection well; UIC permit PAS2D205BCLE. There are 

no other EPA permits currently associated with this project. 

I '11: I TETRA TECH 10-1 July2025 



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

11.0 ATTACHMENT J - DESCRIPTION OF BUSINESS (40 CFR § 144.31) 

The Irvin A-19 well is currently operating as a Class II D injection well and has operated since 2005. 

EXCO plans to continue operating the injection well in accordance with the permit conditions. 

I '11: I TETRA TECH 11-1 July2025 



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

12.0 ATTACHMENT K - OPTIONAL ADDITIONAL PROJECT INFORMATION {40 
CFR § 144.4) 

12.1 THE WILD AND SCENIC RIVER ACT, 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. 

I '11: I TETRA TECH 12-1 July2025 



UIC Class II Well Permit Renewal 
Irvin A-19 Well 

13.0 REFERENCES 

EXCO Resources LLC 

• EPA Underground Injection Control Application, Saltwater Disposal Well, Irvin A19 Well, 2005, 

Mactech Mineral Management 

• PAGWIN, 2025: Pennsylvania Groundwater Information System 

I '11: I TETRA TECH 13-1 July2025 
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Irvin A-19 Well 
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EXCO Resources LLC 

TABLES 



Permit No. Well Name 

033-24072 FEE A M597 HOPKINS 330 WELL 

033-24173 FEE A M-591 A IRVIN 427 

033-24210 FEE A M-597 HOPKINS 424 

033-24552 IRVIN (M-591) #657 

Table 2-1 
Oil and Gas Wells Located Within the 1/4 Mile AOR 

Irvin A-19 Well 
Clearfield County, Pennsylvania 

Operator Type Spud Date County Latitude 

EXCO RESOURCES PA LLC GAS 7/23/1998 Clearfield 40.971192 

EXCO RESOURCES PA LLC GAS 12/9/1998 Clearfield 40.971769 

EXCO RESOURCES PA LLC GAS 1/29/1999 Clearfield 40.975954 

EXCO RESOURCES PA LLC GAS 2/1/2001 Clearfield 40.974956 

Longitude Total Depth (Ft.) 

-78.775075 4758 

-78.771327 3374 

-78.77524 3294 

-78.768195 3350 
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FIGURES 
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0MB No. 2040-0042 Approval Expires 12/31/2026 

United States Environmental Protection Agency For Official Use Only 

Underground Injection Control Date Received 

&EPA Permit Application for a Class II Well I I 
Permit Number 

, and CFR Part I I 

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

EXCO Resources, Inc EXCO Resources (PA), LLC 
12377 Merit Drive, Suite 1700 325 Airport Road 
Dallas, TX 75251 Montoursville, PA 177 54 
(214) 368-2084 (214) 368-2084 

Ill. Commercial Facility IV. Ownership V. Permit Action Requested VI. SIC Code(s) VII. Indian Country 

O ves lg] Private O NewPermit L] O ves 
lgj No O Federal lg] Permit Renewal lg] No 

D State/Tribal/ D Modification 
Municipal D Add Well to Area Permit 

O 0ther l I 

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

~ A. Individual Number of Wells Well Field and/or Project Names 

D B.Area I 
1 

11 I 
IX. Class and Type of Well (see reverse) 

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

~ lo 11 I 
X. Well Status XI. Well Information 

l8J A. Operating D B. Conversion Oc. Proposed API Number 137-033-00053 I 
Date Injection Started Date Well Constructed Permit (or EPA ID) Number IP AS2D205BCLE I 
106/20/2005 I I I 

Full Well Name !IRVIN A-19 I 

XII. 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 

I 
Surface Location 

I I 1,4 o,I 1114 of Section I I Township ! !Range ! I 
Longitude l-78.773395 I 

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

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

XIII. 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 aoolicable letter. 

XIV. Certification 

I certify under the penalty of law that I 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. I am aware that there are significant penalties for submitting false information, including the possibility of fine and 
imprisonment. (Ref. 40 CFR § 144.32) 

Authorized Signatory and Official Title Please Signature 

~~ 
Date Signed 

Philip Points - EHS & Regulatory Director I 107/10/2025 I 
EPA Form 7520-6 (Rev. 12-23) 

(Collected under the authority of the Safe Drinking Water Act. 
Sections 1421, 1422  40 144) 

Read Attached Instructions Before Starting 

( Type or Print) 



EXCO Resources (PA), LLC 
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 Ill 
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 I 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 EXCO's assets within the State of Pennsylvania. 

Harold Jameson 
Vice President & Chief Operating Officer 
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EXCO Resources 

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

EPA Lab ID: PAO! 737 

NELAP 
PA07-00062 
VA460212 

State Certifications: 
MD275 
WV WW/SCM 364 
WVDW9963CM 

260 Executive Drive 

Cranberry Twp, PA 16066 

Project Manager: Vince Armstrong 

Sample ID 

Irvin 

Pace Analytical Services, LLC 

Reviewed and Submitted by: 

V=xJU 
Walter Burham 

Project Manager 

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

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

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

EPALabID: PA01735 EPA Lab ID: PAO! 736 EPA Lab ID: PAO! 733 

PADEPChapter252 
PA33-00258 

NELAP 
PA25-05907 

NY 12175 

Project: Irvin 

Project Number: [none] 

NELAP 
PA08-05622 

NY 12127 

Reported: 

12/10/24 15:09 

ANALYTICAL REPORT FOR SAMPLES 

Laboratory ID 

AYK4l68-0I 

Matrix Date Sampled Date Received 

Water Grab 11/22/24 08:50 11/22/24 09:18 

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 ofNELAP, 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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EXCO Resources 

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

EPA Lab ID: PA0l 737 

NELAP 
PA07-00062 
VA460212 

State Certifications: 
MD275 
WV WW/SCM 364 
WVDW9963CM 

260 Executive Drive 

Cranberry Twp, PA 16066 

Project Manager: Vince Armstrong 

Client Sample ID: Irvin 

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

EPA Lab ID: PA0l 735 

PADEPChapter252 
PA33-00258 

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

EPA Lab ID: PA0l 736 

NELAP 
PA25-05907 
NY 12175 

Project: Irvin 

Project Number: [none] 

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

EPA Lab ID: PA0l 733 

NELAP 
PA08-05622 
NY 12127 

Reported: 

12/10/24 15:09 

Date/Time Sampled: 11/22/24 08:50 

Laboratory Sample ID: AYK4168-01 (Water/Grab) 

Analyte Result MDL RL Units 
Date/Time 
Analyzed 

Analytical 
Method 

* 
Analyst Note 

Analyses to be performed immediately upon sampling. See Definition indicated by: # 

# Dissolved Oxygen 5.88 

Calculated Analytes 

Hardness 48800 

General Chemistry Analysis Performed in DuBois 

Specific Conductance 
@25°C 
pH@20.8°C 

Total Dissolved Solids (Residue, 
Filterable) 

178000 

5.6 

194000 

Conventional Chemistry Parameters by SM/EPA Methods 

Total Alkalinity to pH 4.5 <20.0 

Chloride 

Specific Gravity 

Sulfide 

Total Organic Carbon 

Pace Analytical Services, LLC 

100000 

1.136 

<5.00 

<5.00 

0,100 mg/1 12/10/24 11:40 

207 mg equiv. 12/05/24 01:54 
CaC03/L 

1.00 µmhos/cm 11/22/24 14:15 

pH Units 11/22/24 14:25 

10.0 mg/1 11/26/24 15:00 

20.0 mgCaCO3/L 11/26/24 20:30 

20000 mg/1 11/25/24 12:41 

0.300 11/26/24 15:55 

5.00 mg/1 11/25/24 14:40 

5.00 mg/1 12/03/24 17: 10 

SM 
4500-O-H-16 

CALC-

SM(22) 2510 
B-2011 
SM(22) 

4500-H+ 
B-2011 

SM(23) 2540 
C-2015 

SM2320B-ll 

EPA 300.0/2.1 

SM 2710F 

SM4500 S2 
F-11 

SM 5310 
C-14 

nng 

seg 

amb-D 

amb-D 

kjm-D 

ztb 

bdw 

ers 

hdm 

jei 

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 ofNELAP, 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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EXCO Resources 

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

EPA Lab ID: PA0l 737 

NELAP 
PA07-00062 
VA460212 

State Certifications: 
MD275 
WV WW/SCM 364 
WVDW9963CM 

260 Executive Drive 

Cranberry Twp, PA 16066 

Project Manager: Vince Armstrong 

Client Sample ID: Irvin 

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

EPA Lab ID: PA0l 735 

PADEPChapter252 
PA33-00258 

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

EPA Lab ID: PA0l 736 

NELAP 
PA25-05907 
NY 12175 

Project: Irvin 

Project Number: [none] 

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

EPA Lab ID: PA0l 733 

NELAP 
PA08-05622 
NY 12127 

Reported: 

12/10/24 15:09 

Date/Time Sampled: 11/22/24 08:50 

Laboratory Sample ID: AYK4168-01 (Water/Grab) 

Analyte Result MDL 

Metals by Prep Method EPA 200.2 

Barium 4120 

Calcium 17600 

Iron 82.0 

Magnesium 1160 

Manganese 9.09 

Sodium 36100 

Pace Analytical Services, LLC 

Date /Time Analytical 
* 

RL Units Analyzed Method Analyst 

2.00 mg/1 12/05/24 01:54 EPA200.7/4.4 seg 

50.0 mg/1 12/05/24 01:54 EPA 200. 7 /4.4 seg 

20.0 mg/1 12/05/24 01:55 EPA200.7/4.4 seg 

20.0 mg/1 12/05/24 01:54 EPA 200. 7 /4.4 seg 

2.00 mg/1 12/05/24 01:56 EPA200.7/4.4 seg 

100 mg/1 12/05/24 01:54 EPA 200. 7 /4.4 seg 

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 ofNELAP, 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. 

Note 

T 

T 

T 
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EXCO Resources 

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

EPA Lab ID: PA0l 737 

NELAP 
PA07-00062 
VA460212 

State Certifications: 
MD275 
WV WW/SCM 364 
WVDW9963CM 

260 Executive Drive 

Cranberry Twp, PA 16066 

Project Manager: Vince Armstrong 

Notes 

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

EPA Lab ID: PA0l 735 

PADEPChapter252 
PA33-00258 

This sample was analyzed outside the EPA holding time. 

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

EPA Lab ID: PA0l 736 

NELAP 
PA25-05907 
NY 12175 

Project: Irvin 

Project Number: [none] 

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

EPA Lab ID: PA0l 733 

NELAP 
PA08-05622 
NY 12127 

Reported: 

12/10/24 15:09 

83 

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 ofNELAP, 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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EXCO Resources 

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

EPA Lab ID: PA0l 737 

NELAP 
PA07-00062 
VA460212 

State Certifications: 
MD275 
WV WW/SCM 364 
WVDW9963CM 

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

EPA Lab ID: PA0l 735 

PADEPChapter252 
PA33-00258 

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

EPA Lab ID: PA0l 736 

NELAP 
PA25-05907 
NY 12175 

Project: Irvin 

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

EPA Lab ID: PA0l 733 

NELAP 
PA08-05622 
NY 12127 

260 Executive Drive 

Cranberry Twp, PA 16066 

Project Number: [none] 

Reported: 

12/10/24 15:09 Project Manager: 

Definitions: 

+ 

# 

* 

< 

MDL 

Vince Armstrong 

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, mo! 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. 

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: PA08-05622 and NY 12127. 

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

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 ofNELAP, 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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EXCO Resources 

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

EPA Lab ID: PA0l 737 

NELAP 
PA07-00062 
VA460212 

State Certifications: 
MD275 
WV WW/SCM 364 
WVDW9963CM 

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

EPA Lab ID: PA0l 735 

PADEPChapter252 
PA33-00258 

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

EPA Lab ID: PA0l 736 

NELAP 
PA25-05907 
NY 12175 

Project: Irvin 

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

EPA Lab ID: PA0l 733 

NELAP 
PA08-05622 
NY 12127 

260 Executive Drive 

Cranberry Twp, PA 16066 

Project Number: [none] 

Reported: 

12/10/24 15:09 Project Manager: 

RL 

[CALC] 

ND 

Vince Armstrong 

Reporting Limit - is the lowest or minimum level at which the analyte can be quantified. 

Indicates a calculated result. Calculations use results from other analyses performed under accredited methods. 

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 ofNELAP, 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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EXCO Resources 

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

EPA Lab ID: PA0l 737 

NELAP 
PA07-00062 
VA460212 

State Certifications: 
MD275 
WV WW/SCM 364 
WVDW9963CM 

260 Executive Drive 

Cranberry Twp, PA 16066 

Project Manager: Vince Armstrong 

Terms & Conditions 

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

EPA Lab ID: PA0l 735 

PADEPChapter252 
PA33-00258 

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

EPA Lab ID: PA0l 736 

NELAP 
PA25-05907 
NY 12175 

Project: Irvin 

Project Number: [none] 

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

EPA Lab ID: PA0l 733 

NELAP 
PA08-05622 
NY 12127 

Reported: 

12/10/24 15:09 

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

PAYMENT/BILLING 
on the invoice date. 
payment before services 
responsibility for payment. 

Unless otherwise set forth in a signed contract or purchase order, terms of payment arc "NET 30 Days." The time allowed for payment shall begin based 
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 
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 

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 (I) 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 arc 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 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 ofNELAP, 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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Company Name: 

Street Address: 

Pace® Location Requested (City/State): 

40 Hoover Ave. DuBois PA 15801 
Phone: (814) 375-0823 

EXCO Resources 

12377 Marrit Dr. Suite 1700 

Dallas, TX 75251 

CHAIN-OF-CUSTODY Analytical Request Document 
Chain-of-Custody is a LEGAL DOCUMENT-Complete all relevant fields 

Contact/Report To: Vince Armstrong 

Phone#: 
-- -- - ---
E-Mail: varmstrong@excoresources.com AYK4168 
Cc E-Mail: 

Customer Project#: Specify Container Size ** ••container Size: (1) lL (2) 500ml, (3) 25DmL. (4) 
t;1=nv::o:;ic::-e:;T;::o::,---------------------------t--,---,--,--'--.'----,,----,--,--,----,-----l12smL, (5) 100ml, {6) 40ml vial, (7) Encore, (8) Project Name: 

Irvin __ _ 1 _3___,c.__1___,kli.;0~~3;;;;~;;;3~~;-;4~~;:,:~:;:;~'-----'----i;T•;rr~aC.::o::.r•::.,.::(9~)=90~m.::l,:.:(.::10::.}.::0::th.::•r_-,------,--~ 
_ t--,----,--ld_e_n_trify_co_n_t,-a_in_e_r ...,Prc-e_se_rv~at_iv_e_T_y~p_e_••-•~--~---1••• Preservative Types: (l) None, (i) HN03, (3) 

Invoice E-Mail: 

Site Collection Info/Facility ID (as applicable): 1 1 1 2 6+5 3 H2S04, (4) HCI, (5) NaOH, {6) Zn Acetate, (7) Purchase Order# (if 

applicable): t--~----'---'------'--,----'-----'---'--....l...--'---!NaHS04, (8) Sod, Thiosulfate, (9) Ascorbic Add, (10) 
Analysis Requested Me□H, {11) Other 

Quote#: 

Time Zone Collected : [ ] AK [ ] PT [ ] MT [ ] CT [ ] ET County/ State origin of sample(s): 

Data Deliverables: Regulatory Program (OW, RCRA, etc.) as applicable: Reportable [ _ I Yes [ I No 

[ ] Level II [ ] Level Ill [ ] Level IV t-----=-:--=----c----,-----:,-----r::,-:-c==-c----,-,-,,,---,--,,--,,-,-,------l \... 
Rush (Pre-approval required): low PWSID # or WW Permit# as applicable: 

[ ] Same Day [ ] 1 Day [ ] 2 Day [ l 3 Day [ l Other ~-
[ ] EQUIS 

Date Results Field Filtered (if applicable): [ ] Yes [ ] No 

r 1 Other Requested: Analysis: 
* Matrix Codes (Insert in Matrix box below): Drinking Water (OW), Ground Water (GW), Waste Water (WW), Product (P), Soil/Solid (55), Oil (OL), Wipe (WP), Tissue (TS), Bioassay 
1Bl. Vaoor IV). Surface Water (SWl.Sediment {SEO). Sludge (SL), Caulk (CK), Leachate (LL) Biosolid (BS), Other IOT) 

Customer Sample ID Matrix • Comp/ t-__ c_o_m_p_o_s_it~e_s_ta_rt ___ +-c_o_1_1e_ct_e_d_o_r_c_o_m~p-o_s_it_e_E_nd--1 

Grab Date Time Date Time Cont. Results Units 

# Res. Chlorine 

Irvin w G NA NA 

, 

? 
u ::, 
-0 
C: 
0 u 
:c 
C. 

1 2 1 1 

Q) 
-0 
"' :5 
If) 

C: 
Q) 
O> e -0 
>, 
I 

3 

u 
~ 

1 

Additional Instructions from Pace®: Customer Remarks/ Special Conditions/ Possible Hazards: 

#Coolers: i '- Correction Factor (°C): 

: +o, 2--

ished by/Company: {Signature) Date!/Time: Received by/Company: (Signature) Date/Time: 

"U ished by/ Company: (Signature) Date/Time: Received by/Company: (Signature) Date/Time: 

, Proj. Mgr: 
-2 .,, 

t------,----'---~-----'-l,/! 
AcctNum / Client ID: ~-~-

ii ·•' -
~ Table ·#: ~ 
~ E ~ 

~ Profile /Template:-_ ~ f 
1--------- -----1 I ~ 
Prelog / Bottle Ord. ID: c 

:8 
1---"'-------'-------'--I ~ 

~ 

.l: Sample Comment 

Tracking Nurilber: 

Delivered by: -[ 1·In- Person·-' -[ ] Courier 

I 
[ ·] FedEX [ ] UPS [ ] Other ~ 

CD l-ish_e_d_by_/_Co_m_p-,n-y-,(-S-ign-,-,u-,e-)-----------------if-D-,t-e/11-,--,m-e-, -------------,.,-Re-,-,•i-ve-,d7b-y/,,.Co_m_p_a_ny-,,-(S,-lg-n,-,u-,-,,)-----------------+D:--,-,e-,/r.,.im-•-=-----------+-------,-------------I 

Page: of co 
9, 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/ 
co 

ENV-FRM-CORQ-0019_v02_ 110123 © 



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

(~~~~ES 1-------------------------------------J 
Effective Date: 12/06/2023 

woRK oRDER rn: A YI<"/ I {o 8' CLIENT: &x:co /<..e50C,<.YC€5 

1. CHECK ALL THAT APPLY: PA/ WV □ MD □ PW S □ NPDES/COMPLIANCE/ DAIRY □ RUSH □ 

2. WERE ANY OF nm SAMPLE CONTAINERS DAMAGED/LEAKING? (ARE CUSTODY SEALS BROKEN?) YES □ Ng_;z( 

IF YES, EXPLAIN: ___________________________ _ 

3. NUMBER OF CONTAINERS RECEIVED: -------------+---------

4. WERE nm SAMPLES RECEIVED ON ICE/OTHER ACCEPT ABLE REFRIGERANT? 

IF No, EXPLAIN: _ _ _________________________ _ 

5. RECEIVING TEMP:.t.k0 c TEMP CONTROL(S) PRESENT YES o NO □ BOTTLE(S) TEMPED: -~?~-
6. WERE nm SAMPLES PROPERLY PRESERVED? YEV NO □ IF NO, EXPLAIN: ______________ _ 

1. WERE nm SAMPLES COLLECTED IN nm coRREcT CoNTAINERs? YEV NO □ 

IF No, EXPLAIN: ___________________________ _ 

8. IS THERE HEADSPACE PRESENT FOR VOLATILES/ODOR SAMPLES? YES □ NO □ NIA/ 

9. WAS COC COMPLETED PROPERLY? YES_p' NO □ 

IFNO, EXPLAIN: _______________________ _ _____ _____ __ _ 

10. DID SAMPLE LABEL CONTAIN CLIENT/DATE/TIME PRESERVE YES/NO □ 

IFNO,EXPLAIN: _______________ ______________________ _ 

11. WERE ANY OF nm SAMPLES RECEIVED OUTSIDE OF HOLDING TIME? YE~,.z{ NO □ 

IF YES, EXPLAIN: , /1 _,,_,,_~------ --------------------

12. Do nm SAMPLES REQUIRE ANALYSES THAT HA VE A SHORT HOLDING DME? YES_;( NO □ 

IF YES, WHAT ANALYSES? _,_.IJ,_,H'---'-' 4>----'J)""I --'-,.·---=-.s---'---. _,_Q'--'--x---'--·-hv....,~__,,,e=-n-'----------------PLEASE NOTIFY LABORATORY ANALYSTS! r , rz 
13. Is SUBCONTRACTING REQUIRED? YES □ NO~ YES, WHAT ANALYSES? ______ __________ _ 

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

EMPLOYEE INITIALS: CLIENT SPOKEN To: DATE/TIME: 

OUTCOME: 

Qualtrax ID: 225284 Page 1 of 1 
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• 
Sample ID: 

Date of Issue: 

DEP Bureau of Laboratories - Harrisburg 
P.O. Box 1467 
2575 Interstate Drive 
Harrisburg, PA 17105-1467 

Contact Phone Number: (717) 346-7200 

Date Collected: 

Name of Sample Collector: 

Date Received: 

County: 

Municipality: 

Sample Medium: 

Sample Medium Type: 

Location: 

Reason: 

Project: 

Standard Anlysis: 

Matrix: 

'f;eldTost, 

Legal Seal: Intact: 

Legal Seal: Intact: 

Legal Seal: Intact: 

Legal Seal: Intact: 

Stream Condition: 

Analytical Report For 

Oil And Gas Mgmt 

NELAP - accredited by 

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

Lab Sample ID: 

State: 

Status: 

12/12/2024 04:03:38 

3442 783 11/20/2024 12:10:00 PM I2024018742 Completed 

Melissa S Herzing 

11/21/2024 

Clearfield 

Bell Twp 

Water 

Water 

UNT Laurel Rn Downstream 

Routine Sampling 

NOT INDICATED 

046 

Water 

pH 7.56 pH units 

Temperature 9.6 C 

Specific Conductance 586 umhos/cm 

I202663 Yes 

I202665 Yes 

I202666 Yes 

I202664 Yes 

1 of 3 



             

         

                

            

                

              

               

             

             

             

      

           

          

               

               

             

               

                

          

            

     

                

             

            

             

           

          

             

           

           

     

  

   Sample ID: 

Appearance: 

Test Codes / CAS # - Description 

Date Collected: 

Analytical Report For 
Oil And Gas Mgmt 

Reported Results 

Lab Sample ID: Status: 

Date And Time Analyzed Approved by Test Method 

3442 783 11/20/2024 12:10:00 PM I2024018742 Completed 

clear 

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 <300. ug/L (U) 12/02/2024 10:31 AM CREITMEYER EPA 200.7 

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 <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 <0.2 mg/L (U) 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 

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) 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 (U) 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 PADEP 391-2000-
008 

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 <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 21.81 C 11/21/2024 04:54 PM JAHOGUE SM 4500-H+ B 

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 376 mg/L 11/22/2024 03:03 PM CLONTZ USGS I-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 
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   Sample ID: 

Test Codes / CAS # - Description 

Date Collected: 

Analytical Report For 
Oil And Gas Mgmt 

Reported Results 

Lab Sample ID: Status: 

Date And Time Analyzed Approved by Test Method 

3442 783 11/20/2024 12:10:00 PM I2024018742 Completed 

00945 Total Sulfate-Ion 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 I-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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• 
Sample ID: 

Date of Issue: 

DEP Bureau of Laboratories - Harrisburg 
P.O. Box 1467 
2575 Interstate Drive 
Harrisburg, PA 17105-1467 

Contact Phone Number: (717) 346-7200 

Date Collected: 

Name of Sample Collector: 

Date Received: 

County: 

Municipality: 

Sample Medium: 

Sample Medium Type: 

Location: 

Reason: 

Project: 

Standard Anlysis: 

Matrix: 

'f;eldTost, 

Legal Seal: Intact: 

Legal Seal: Intact: 

Legal Seal: Intact: 

Legal Seal: Intact: 

Stream Condition: 

Analytical Report For 

Oil And Gas Mgmt 

NELAP - accredited by 

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

Lab Sample ID: 

State: 

Status: 

12/18/2024 04:14:31 

3442 784 11/20/2024 12:25:00 PM I2024018743 Completed 

Melissa S Herzing 

11/21/2024 

Clearfield 

Bell Twp 

Water 

Water 

UNT Laurel Rn Upstream 

Routine Sampling 

NOT INDICATED 

046 

Water 

pH 7.12 pH units 

Temperature 9.7 C 

Specific Conductance 714 umhos/cm 

I202667 Yes 

I202669 Yes 

I202670 Yes 

I202668 Yes 
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   Sample ID: 

Test Codes / CAS # - Description 

Date Collected: 

Analytical Report For 
Oil And Gas Mgmt 

Reported Results 

Lab Sample ID: Status: 

Date And Time Analyzed Approved by Test Method 

3442 784 11/20/2024 12:25:00 PM I2024018743 Completed 

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 <300. ug/L (U) 12/02/2024 10:37 AM CREITMEYER EPA 200.7 

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 <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 <0.2 mg/L (U) 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 (U) 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 PADEP 391-2000-
008 

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 <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-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 368 mg/L 11/22/2024 03:03 PM CLONTZ USGS I-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 
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   Sample ID: 

Test Codes / CAS # - Description 

Date Collected: 

Analytical Report For 
Oil And Gas Mgmt 

Reported Results 

Lab Sample ID: Status: 

Date And Time Analyzed Approved by Test Method 

3442 784 11/20/2024 12:25:00 PM I2024018743 Completed 

00945 Total Sulfate-Ion 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 I-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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• 
Sample ID: 

Date of Issue: 

DEP Bureau of Laboratories - Harrisburg 
P.O. Box 1467 
2575 Interstate Drive 
Harrisburg, PA 17105-1467 

Contact Phone Number: (717) 346-7200 

Date Collected: 

Name of Sample Collector: 

Date Received: 

County: 

Municipality: 

Sample Medium: 

Sample Medium Type: 

Location: 

Reason: 

Project: 

Standard Anlysis: 

Matrix: 

Legal Seal: Intact: 

Legal Seal: Intact: 

Legal Seal: Intact: 

Legal Seal: Intact: 

Stream Condition: 

Sample Comment: 

Appearance: 

Analytical Report For 

Oil And Gas Mgmt 

NELAP - accredited by 

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

Lab Sample ID: 

State: 

Status: 

12/14/2024 04:03:52 

3442 785 11/20/2024 12:45:00 PM I2024018744 Completed 

Melissa S Herzing 

11/21/2024 

Clearfield 

Bell Twp 

Water 

Water 

Irvin A-19 Well 

Routine Sampling 

NOT INDICATED 

046 

Water 

I202674 Yes 

I202673 Yes 

I202672 Yes 

I202671 Yes 

filtered brine fluids 

light orange in color 
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   Sample ID: 

Test Codes / CAS # - Description 

Date Collected: 

Analytical Report For 
Oil And Gas Mgmt 

Reported Results 

Lab Sample ID: Status: 

Date And Time Analyzed Approved by Test Method 

3442 785 11/20/2024 12:45:00 PM I2024018744 Completed 

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 <15000.000 ug/L 12/02/2024 10:47 AM CREITMEYER EPA 200.7 

** Comment ** Detection Limit Not Met - Interference 

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 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 

<3000.000 ug/L 12/12/2024 01:01 PM ELEEDY EPA 200.8 

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 

<10000.000 ug/L 12/02/2024 10:47 AM CREITMEYER EPA 200.7 

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

Result entered manually. 

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 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 

4.56 mg/L 11/26/2024 09:01 AM KAYLEONARD SM 5210B-16 

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 

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 174000.00 ug/L 12/02/2024 10:47 AM CREITMEYER EPA 200.7 

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 14700.00 ug/L 12/02/2024 10:47 AM CREITMEYER EPA 200.7 

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 Cancelled 12/05/2024 10:47 AM CREITMEYER EPA 200.7 

Result entered manually. 

82550 OSMOTIC PRESSURE, MOSM/KG Cancelled 11/22/2024 08:30 AM CLONTZ PADEP 391-2000-
008 

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

** Comment ** Holding time exceeded 
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   Sample ID: 

Test Codes / CAS # - Description 

Date Collected: 

Analytical Report For 
Oil And Gas Mgmt 

Reported Results 

Lab Sample ID: Status: 

Date And Time Analyzed Approved by Test Method 

3442 785 11/20/2024 12:45:00 PM I2024018744 Completed 

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 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 

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 

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. 

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

** 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 

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 

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

** 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. 

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 II Well Permit Renewal 
Irvin A-19 Well 

APPENDIX D - WATER ANALYTICAL REPORT 

I '11: I TETRA TECH 

EXCO Resources LLC 



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 pull tubing 

3 PU tubing and TIH to spot 100' cement plug on top of packer 

4 Spot cement plug from 3100' to 2200' 

s Pull up tubing, woe, 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' 

10 RU cementers and TIH w/ tubing to spot Cement F/1150 ',T/900' 

11 Pull up tubing, woe, tag and top off if needed. TOOH w/ tubing. 

RD, install marker and reclaim location. 

~ 

Plugged 

A A B C 

l 

.... 

GEL 

::8: 

i.ij .. 

Plugging and Abandonment 

Diagram/Procedure 

Procedure 

Fill hole above top plug with 

either gel or gravel. 

Cement F/1150 ',T/900' 

Set CIBP @ 1150' 

Cut & pull casing at 1150' 

Spot cement plug from 3100' to 2200' 

Spot 100' of cement at 6945' 

Leave Packer in the hole 

Spot 100' of cement across production 
casing shoe 

Plug and Abandonment Cost Estimate 

Description Category 
1 Containment Location 
2 Dozer and back hoe Location 
3 Service rig + assoc. equip. Rig (5 days) 

4 Casing cutting/handling Service 
5 Trucking Transportation 

6 Tubing Rental Rental 

7 Water trucking and disposal Water 

8 Cement cost Material & Service 

9 Wireline services Service 
10 Misc Rentals Service 

Subtotal 

Pad Reclamation 

Total 

Cost 
$ 3,000 

$ 2,000 

$ 45,000 

$ 16,000 

$ 8,000 

$ 

$ 10,000 

$ 25,000 

$ 20,000 

$ 6,000 

$ 135,000 

$ 135,000 

Ferguson Twsp 
Clearfield County, PA 

Comments 

Workover rig 

Pulling 711 casing 

900' cement plug in 7" casing 

Setting CIBP and Cutting casing 



(11:] TETRA TECH 

Janmuy 22, 2015 

S. Stephen Platt 
U.S. EPA Region III 
Ground Water & Enforcement Branch (3WP22) 
1650 Arch Street 
Philadelphia, PA 19103 

Subject: Application for UIC Class 11-D Well Permit Renewal 
EXCO Resources, LLC IrvinA-19 Well 
Bell Township, Clearfield County, Pennsylvania 
UIC Well Permit: PAS2D205BCLE 

Dear Mr. Platt: 

This letter prepared by Tetra Tech, Inc. (Teh·a Tech) on behalf of EXCO Resources, LLC 
(EXCO) is the application for renewal of the UIC Class II-D Well permit for the EXCO IrvinA-
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 pennit 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 DIC Class II-D Well permit was issued to EOG Resources on May 
20, 2005. Conditions of the pennit included a monthly volume limit of21,000 bbls/month and 
Maximum Injection Pressure (MIP) (Surface) of3240 psi. The Area of Review (AOR) for the 
permit application was a¼ 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. 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 ¼ mile AOR radius around the injection well. 
There are no intake or discharge structures or hazardous waste treahnent, storage or disposal 

Tetra Tech NUS 
661 Andersen Drive, Pittsburgh, PA 15220 

Tel 412.921.7090 Fax 412.921.4040 www.tetratech.com 
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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 othe1wise 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 I. 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. 

o Injection wells - there are no other injection wells located in the AOR 

o Abandoned wells - There are no abandoned wells based on EXCO's knowledge 
and review of publically available information. 

o Dryholes - There are no dryholes based on EXCO's knowledge and review of 
publically available information. 

o 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. 

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

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

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

o Faults - As discussed in gieater detail below, there are no known or suspected 
faults present in the AOR. 

o Drinking water wells- There are no drinking water wells or springs located within 
theAOR. 

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 Janumy 2015 indicated that there were no drinking water 
wells in the ¼ 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 3 80 ft and is 
located approximately½ 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 theAOR. 

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 pe1mit 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 
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 Fonnation 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.pdt) 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 F01mation (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 IO years. 

Section H - Operating Data 

As indicated above, the permitted Maximum Iujectiou Pressure (MIP) (surface) is 3,240 psi and 
the maximum monthly volume limit is 27,000 bbls. To accommodate 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 pennitted 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 Irvin 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 O - 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 ofEXCO Resources at 724-720-
2550, if you have questions or comments. 

Sincerely, 
Tetra Tech, Inc. 

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 
033-24072 FEE A M597 HOPKINS 330 WELL EXCO RESOURCES PA LLC 
033-24173 FEE A M-591 A IRVIN 427 EXCO RESOURCES PA LLC 

033-24210 FEE A M-597 HOPKINS 424 EXCO RESOURCES PA LLC 

033-24552 IRVIN (M-591) #657 EXCO RESOURCES PA LLC 

Type 

GAS 

GAS 

GAS 

GAS 

Spud Date County Latitude Longitude Total Depth {Ft.) 
7/23/1998 Clearfield 40.97119200000 -78.77507500000 4758 
12/9/1998 Clearfield 40.97176900000 -78. 77132700000 3374 
1/29/1999 Clearfield 40.97595400000 -78. 77524000000 3294 
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 
484306 SEKULA 3/10/2009 CLEARFIELD 

Latitude Longitude Well Depth (ft) Well Yield (GPM) Water Use 
40.97722 -78.78056 380 1 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 
Al9 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 Sampllng Study 
EXCO Irvin A-19 Well 

Cleafield County, PA 

Well: Sample Date: 
Claypoole (Marcellus) 3/15/2014 

Schrecengost (Marcellus) 3/25/2014 
Stonis (Marcellus) 3/25/2014 
Tickle (Marcellus) 3/25/2014 

Hartlfeld 613 (Devonlan) 3/31/2014 
Hopkins 775 (Devonian) 3/31/2014 
Weber 1031 (Devonian) 3/31/2014 

Average 

Specific Gravity: 

1.1096 
1.0953 

1.0918 
1.0983 
1.1030 
1.0986 

1.0941 
1.0987 



NALCO Champion Water Analysis Report 

An Ecolab Company 

Attention:Thomas.Patterson@CHAMP-TECH.com 

Location Code: 133826 

Sample ID: AB62694 

Login Batch: 04-01-2014-HUG-SW-EWA 

Collection Date: 03/15/2014 

Receive Date: 04/01/2014 

Report Date: 12/30/1899 

Analyses Result 

Dissolved CO2 616 

Dissolved H2S 0 

pH 6.38 

Pressure 1100 

Temperature 68.3 

Cations Result 

Iron 1015 

Manganese 45.2 

Barium 1734 

Strontium 5349 

Calcium 24490 

Magnesium 2004 

Sodium 34129.89 

Potassium 1172 

Boron 18.12 

Lithium 149.6 

Copper 7.564 

Nickle 2.166 

Zinc 1.016 

Lead < 
Cobalt 0.738 

Chromium 1.051 

Silicon 21.02 

Aluminum 3.696 

Unit 

mg/L 
mg/L 

psi 
"F 

Unit 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

Customer: Exco (1506461) 

Region: Not Available 

Location: Southwest PA 

System: Production System 

Equipment: Claypoole 1 H 

Lab ID: ABU-0004 

Sample Point: Sampling Valve 

Analyses 

Bicarbonate 

Carbonate 

Conductivity 

Ionic Strength 

Resistivity 

Specfic Gravity 

Total Dissolved Solids 

Chloride 

Sulfate 

Anions 

Result Unit 

24 mg/L 

Not Detected mg/L 

277097 µS - cm3 

3.82 

0.036 ohms- m 
1.1096 

178402.1 mg/L 

Result Unit 

109611 mg/L 

<.25 mg/L 

This document conlains the confidential and/or proprietary information of Champion Technologies, lnc, The recipient agrees lo 

maintain the confidentiality of the terms of this document, and shall not reproduce it by any means, disclose the contents of it 

to any 1hird party, or use 1he contents 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 

An Ecolab Company 

Attention:Thomas.Patterson@CHAMP-TECH.com 

Location Code: 133826 

Sample ID: AB62694 

Login Batch: 04-01-2014-HUG-SW-EWA 

Collection Date: 03/15/2014 

Receive Date: 04/01/2014 

Report Date: 12/30/1899 

Scale Type 

Anhydrite CaSO4 SI 

Barile BaSO4 SI 

Calcite CaCO3 SI 

Celestite SrSO4 SI 

Gypsum CaSO4 SI 

Hemihydrate CaSO4 SI 

Result 

-6.82 

-3.29 

-1.00 

-5.49 

-6.85 

-6.90 

I saturation Index Calculation (Tomson-Oddo Model) 

Customer: Exco (1506461) 

Region: Not Available 

Location: Southwest PA 

System: Production System 

Equipment: Claypoole 1 H 

Lab ID: ABU-0004 

Sample Point: Sampling Valve 

Comments: 

This document contains the confidential and/or proprietary information of Champion Technologies, Inc. 

NALCO Champion 
An Ecolab C-Oll'l~l' 

The recipient agrees lo 

maintain the confidentiality of the terms of this document, and shall not reproduce it by any means, disclose the contents of it 

to any third parly, or use the contents of ll for any purpose other than the purpose for which ii was intended by Champion 

04/08/2014 Page 2of2 



NALCO Champion Water Analysis Report 

An Ecolab Company 

Attention:Thomas.Patterson@CHAMP-TECH.com 

Location Code: 133827 

Sample ID: AB62695 

Login Batch: 04-01-2014-HUG-SW-EWA 

Collection Date: 03/25/2014 

Receive Date: 04/01/2014 

Report Date: 12/30/1899 

Analyses Result 

Dissolved CO2 418 

Dissolved H2S 0 

pH 6.39 

Pressure 1100 

Temperature 67.2 

Cations Result 

Iron 293.9 

Manganese 10.93 

Barium 2339 

Strontium 5723 

Calcium 18010 

Magnesium 1588 

Sodium 33441.98 

Potassium 1039 

Boron 22.08 

Lithium 209.2 

Copper < 
Nickle < 
Zinc < 
Lead < 
Cobalt < 
Chromium < 
Silicon 8.155 

Aluminum 1.162 

Unit 

mg/L 
mg/L 

psi 
Of 

Unit 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

Customer: Exco (1506461) 

Region: Nol Available 

Location: Southwest PA 

System: Production System 

Equipment: Schrec 

Lab ID: ABU-0004 

Sample Point: Production Tank 

Analyses 

Bicarbonate 

Carbonate 
Conductivity 

Ionic Strength 

Resistivity 

Specfic Gravity 

Total Dissolved Solids 

Chloride 

Sulfate 

Anions 

Result Unit 

122 mg/L 

Nol Detected mg/L 

244589 µS - cm3 

3.27 

0.041 ohms- m 

1.0953 

156841.8 mg/L 

Result Unit 

95313 mg/L 

<.25 mg/L 

Tt1is document contains the confidential and/or proprietary information of Champion Technologies, Inc. The recipient agrees lo 

maintain the confidentiality of the terms of this document, and shall nol reproduce it by any means, disclose the contents of il 

to any third party, or use the contents of ii for any purpose other lhan fhe purpose for which il was inlended by Champion 

04/08/2014 Page I of2 



NALCO Champion Water Analysis Report 

An. Ecolab Company 

Attention:Thomas.Patterson@CHAMP-TECH.com 

Location Code: 133827 

Sample ID: AB62695 

Login Batch: 04-01-2014-HUG-SW-EWA 

Collection Date: 03/25/2014 

Receive Date: 04/01/2014 

Report Date: 12/30/1899 

Scale Type 

Anhydrite CaS04 SI 

Barile BaS04 SI 

Calcite CaC03 SI 

Celestite SrS04 SI 

Gypsum CaS04 SI 

Result 

-7.03 

-3.23 

-0.51 

-5.52 

-6.98 

Hemihydrate CaS04 SI -7.03 

jsaturation Index Calculation (Tomson-Oddo Model) 

Customer: Exco (1506461) 

Region: Not Available 

location: Southwest PA 

System: Production System 

Equipment: Schrec 

Lab ID: ABU-0004 

Sample Point: Production Tank 

Comments: 

This document contains the confidential and/or proprietary information of Champion Ted1nologies, Inc. 

NALCO Champion 

The recipient agrees to 

maintain the confldentioli1y of the terms of this document, and shall no1 reproduce it by any means, disclose !he con1en1s of it 

to any third party. or use t11e contents of it for any purpose other than the purpose for which it was intended by Champion 

04/08/2014 Page 2 of 2 



NALCO Champion Water Analysis Report 
An Ecolab Company 

Attention:Thomas.Patterson@CHAMP-TECH.com 

Location Code: 133828 

Sample ID: AB62696 

Login Batch: 04-01-2014-HUG-SW-EWA 

Collection Date: 03/25/2014 

Receive Date: 04/01/2014 

Report Date: 12/30/1899 

Analyses Result 

Dissolved CO2 418 

Dissolved H2S 0 

pH 6.61 

Pressure 1100 

Temperature 66.5 

Cations Result 

Iron 147.7 

Manganese 5.813 

Barium 2635 

Strontium 5561 

Calcium 18850 

Magnesium 1649 

Sodium 30275.66 

Potassium 867.7 

Boron 20.77 

Lithium 149.6 

Copper < 
Nickle < 
Zinc < 
Lead < 
Cobalt 0.978 

Chromium < 
Silicon 13.6 

Aluminum 0.192 

Unit 

mg/L 

mg/L 

psi 
•F 

Unit 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

Customer: Exco (1506461) 

Region: Not Available 

Location: Southwest PA 

System: Production System 

Equipment: Stonis 

Lab ID: ABU-0004 

Sample Point: Production Tank 

Analyses 

Bicarbonate 

Carbonate 

Conductivity 

Ionic Strength 

Resistivity 

Specfic Gravity 

Total Dissolved Solids 

Anions 

Chloride 

Sulfate 

Result Unit 

24 mg/L 

Not Detected mg/L 

235656 µS -cm3 

3.20 

0.042 ohms- m 

1.0918 

150973.2 mg/L 

Result Unit 

91825 mg/L 

<.25 mg/L 

This document contains the confidential and/or proprietary information of Champion Technologies, Inc. The recipient agrees to 

maintain the confidentiality of the terms of this document, and shall not reproduce it by any means, disclose the contents of it 

to any third party, or use the contents of ii for any purpose other than the purpose for which it was intended by Champion 
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NALCO Champion Water Analysis Report 

An Ecolab Comp1rny 

Attention:Thomas.Patlerson@CHAMP-TECH.com 

Location Code: 133828 

Sample ID: AB62696 

Login Batch: 04-01-2014-HUG-SW-EWA 

Collection Date: 03/25/2014 

Receive Date: 04/01/2014 

Report Date: 12/30/1899 

Scale Type 

Anhydrite CaSO4 SI 

Barile BaSO4 SI 

Calcite CaCO3 SI 

Celestite SrSO4 SI 

Gypsum CaSO4 SI 

Hemihydrate CaSO4 SI 

Result 

-7.03 

-3.19 

-0.99 

-5.54 

-6.97 

-7.02 

I saturation Index Calculation (Tomson-Oddo Model) 

Customer: Exco (1506461) 

Region: Not Available 

Location: Southwest PA 

System: Production System 

Equipment: Stonis 

Lab ID: ABU-0004 

Sample Point: Production Tank 

Comments: 

This document contains !he confidential and/or proprietary informallon of Champion Technologies, Inc. 

NALCO Champion 

The redplent agrees to 

moin1oin the confidentiality of the 1erms of this document, and shall not reproduce il by any means, disclose the contents of il 

to any third party, or use the contents of ii for any purpose other than the purpose for which it was intended by Champion 

04/08/2014 Page 2 of 2 



NALCO Champion Water Analysis Report 

An Ecolab Company 

Altention:Thomas,Patterson@CHAMP-TECH.com 

Location Code: 133829 

Sample ID: AB62697 

Login Batch: 04-01-2014-HUG-SW-EWA 

Collection Date: 03/25/2014 

Receive Date: 04/01/2014 

Report Date: 12/30/1899 

Analyses Result 

Dissolved CO2 418 

Dissolved H2S 0 

pH 6.42 

Pressure 1100 

Temperature 66.4 

Cations Result 

Iron 173.4 

Manganese 6.862 

Barium 2726 

Strontium 4780 

Calcium 18190 

Magnesium 1591 

Sodium 35826.48 

Potassium 634,7 

Boron 17.26 

Lithium 242.6 

Copper 0.082 

Nickle 0.096 

Zinc < 
Lead < 
Cobalt 0,987 

Chromium < 
Silicon 11.58 

Aluminum 0.877 

Unit 

mg/L 

mg/L 

psi 
'F 

Unit 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

Customer: Exco (1506461) 

Region: Not Available 

Location: Southwest PA 

System: Production System 

Equipment: Tickle 

Lab ID: ABU-0004 

Sample Point: Production Tank 

Analyses 

Bicarbonate 

Carbonate 
Conductivity 

Ionic Strength 

Resistivity 
Specfic Gravity 

Total Dissolved Solids 

Chloride 

Sulfate 

Anions 

Result Unit 

24 mg/L 

Nol Detected mg/L 

252229 µS- cm3 

3,35 

0.040 ohms- m 
1.0983 

161606.7 mg/L 

Result Unit 

98289 mg/L 

<.25 mg/L 

This document contains the confidential and/or proprietary information of Champion Technologies, Inc. The recipient agrees to 

maintain the confidentiality of the terms of this documenl, and shall not reproduce ii by any means, disclose !he contents of it 

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

04/08/2014 Page 1 of 2 



NALCO Champion Water Analysis Report 
An Ecolab Company 

Altention:Thomas.Patterson@CHAMP-TECH.com 

Location Code: 133829 

Sample ID: A862697 

Login Batch: 04-01-2014-HUG-SW-EWA 

Collection Date: 03/25/2014 

Receive Date: 04/01/2014 

Report Date: 12/30/1899 

Scale Type 

Anhydrite CaSO4 SI 

Barile BaSO4 SI 

Calcite CaCO3 SI 

Celestite SrSO4 SI 

Gypsum CaSO4 SI 

Result 

-7.01 

-3.14 

-1.18 

-5.58 

-6.97 

Hemihydrate CaSO4 SI -7.02 

I Saturation Index Calculation (Tomson-Oddo Model) 

Customer: Exco (1506461) 

Region: Nol Available 

Location: Southwest PA 

System: Production System 

Equipment: Tickle 

Lab ID: ABU-0004 

Sample Point: Production Tank 

Comments: 

NALCO Champion 

This document contains the confidential and/or proprietary information of Champion Technologies, Inc. The reclpient agrees to 

maintain the confldenfiality of the terms of this document. and shall not reproduce ii by any means, disclose the contents of it 

to any third porly, or use the contents of ii for any purpose other than 1he purpose for which ii was intended by Champion 

04/08/2014 Page 2 of 2 



NALCO Champion Water Analysis Report 

An Ecolab Company 

Attention :Thomas.Patterson@CHAMP-TECH.com 

Location Code: 133830 

Sample ID: AB62698 

Login Batch: 04-01-2014-HUG-SW-EWA 

Collection Date: 03/31/2014 

Receive Date: 04/01/2014 

Report Date: 12/30/1899 

Analyses Result 

Dissolved CO2 198 

Dissolved H2S 0 

pH 5.97 
Pressure 1100 

Temperature 68.8 

Cations Result 

Iron 67.79 

Manganese 10.87 

Barium 774 

Strontium 853 

Calcium 14920 

Magnesium 1896 

Sodium 45062.94 

Potassium 270.4 

Boron 0.49 

Lithium 30.42 

Copper < 
Nickle < 
Zinc 0.033 

Lead < 
Cobalt < 
Chromium < 
Silicon 3.468 

Aluminum 0.88 

Unit 

mg/L 

mg/L 

psi 
'F 

Unit 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

Customer: Exco (1506461) 

Region: Nol Available 

Location: Southwest PA 

System: Production System 

Equipment: Hartzfeld Well 613 

Lab ID: ABU-0004 

Sample Point: Sampling Valve 

Analyses 

Bicarbonate 

Carbonate 

Conductivity 

Ionic Strength 

Resistivity 

Spectic Gravity 

Total Dissolved Solids 

Chloride 

Sulfate 

Anions 

Result Unit 

0 mg/L 

Nol Defected mg/L 

260151 µS-cm3 

3.36 

0.038 ohms- m 

1.1030 

166575.6 mg/L 

Result Unit 

102991 mg/L 

<.25 mg/L 

This document contains the confidenfial and/or proprietary information of Champion Technologies, Inc. The recipient agrees to 

main1aln tl1e confidentiality of the terms of this document, and shall not reproduce i1 by any means, disclose the contents of it 

lo any third party, or use the contents of it for any purpose other than the purpose for which ii was intended by Champion 

04/08/2014 Page I of2 



NALCO Champion Water Analysis Report 

An Ecolab CMnpany 

Atlention:Thomas.Patterson@CHAMP-TECH.com 

Location Code: 133830 

Sample ID: AB62698 

Login Batch: 04-01-2014-HUG-SW-EWA 

Collection Date: 03/31/2014 

Receive Date: 04/01/2014 

Report Dale: 12/30/1899 

Scale Type 

Anhydrite CaSO4 SI 

Barile BaSO4 SI 

Celestite SrSO4 SI 

Gypsum CaSO4 SI 

Result 

-7.07 

-3.69 

-6.31 

-7.04 

Hemihydrate CaSO4 SI -7.09 

jsaturation Index Calculation (Tomson-Oddo Model) 

Customer: Exco (1506461) 

Region: Nol Available 

Location: Southwest PA 

System: Production System 

Equipment: Hartzfeld Well 613 

Lab ID: ABU-0004 

Sample Point: Sampling Valve 

Comments: 

This document contains the confidential and/or proprietary information of Champion Technologies, Inc. 

NALCO Champion 

The recipient agrees to 

maintain the confidentiality of the 1erms of this document, and shall not reproduce il by any means, disclose the contents of it 

fa any third party, or use the contents of ll for any purpose other than the purpose for which ii was intended by Champion 

04/08/2014 Page 2of 2 



NALCO Champion Water Analysis Report 

An Ecolab Company 

Attenlion:Thomas.Patterson@CHAMP-TECH.com 

Location Code: 133831 

Sample ID: AB62699 

Login Batch: 04-01-2014-HUG-SW-EWA 

Collection Date: 03/31/2014 

Receive Dale: 04/01/2014 

Report Dale: 12/30/1899 

Analyses Result 

Dissolved CO2 242 

Dissolved H2S 0 

pH 5.74 

Pressure 1100 

Temperature 68.8 

Cations Result 

Iron 71.49 

Manganese 18.77 

Barium 1028 

Strontium 867.6 

Calcium 14070 

Magnesium 1756 

Sodium 43341.52 

Potassium 271.5 

Boron 0.504 

Lithium 71.42 

Copper < 
Nickle < 
Zinc 0.037 

Lead < 
Cobalt 0.325 

Chromium < 
Silicon 3.041 

Aluminum 0.839 

Unit 

mg/L 

mg/L 

psi 
o F 

Unit 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

Customer: Exco (1506461) 

Region: Nol Available 

Location: Southwest PA 

System: Production System 

Equipment: Hopkins Well 775 

Lab ID: ABU-0004 

Sample Point: Sampling Valve 

Analyses 

Bicarbonate 

Carbonate 

Conductivity 

Ionic Strength 

Resistivity 
Specfic Gravity 

Total Dissolved Solids 

Chloride 

Sulfate 

Anions 

Result Unit 

0 mg/L 

Not Detected mg/L 

249438 µS-cm3 

3.21 

0.040 ohms- m 

1.0986 

159730.4 mg/L 

Result Unit 

98577 mg/L 

<.25 mg/L 

This document contains the confidentlal and/or proprietary information of Champion Technologies, Inc. The recipient agrees lo 

maintain the conlldentialify of the terms of this document, and shall not reproduce i! by any means, disclose the contents of it 

to any 1hird party, or use 1he contents of it for any purpose other than the purpose for which it was intended by Champion 

04/08/2014 Pagel of2 



NALCO Champion Water Analysis Report 

An Ecolab Company 

Attention:Thomas.Patterson@CHAMP-TECH.com 

Location Code: 133831 

Sample ID: AB62699 

Login Batch: 04-01-2014-HUG-SW-EWA 

Collection Date: 03/31/2014 

Receive Date: 04/01/2014 

Report Date: 12/30/1899 

Scale Type 

Anhydrite CaS04 SI 

Barile BaS04 SI 

Celestite SrS04 SI 

Gypsum CaS04 SI 

Hemihydrate CaS04 SI 

Result 

-7.11 

-3.58 

-6.32 

-7.07 

-7.12 

)saturation Index Calculation (Tomson-Oddo Model) 

Customer: Exco (1506461) 

Region: Nol Available 

Location: Southwest PA 

System: Production System 

Equipment: Hopkins Well 775 

Lab ID: ABU-0004 

Sample Point: Sampling Valve 

Comments: 

NALCO Champion 
Af! Ecolab- C-011'11)¥1)' 

This document contains the confidential and/or proprietary information of Champion Technologies, Inc. The recipien! agrees to 

maintain the confidentiality of the terms of this document. and shall no1 reproduce it by any means, disclose the contents of it 

to any third party, or use the contents of it for any purpose other than the purpose for which ii was intended by Champion 

04/08/2014 Page 2 of 2 



NALCO Champion Water Analysis Report 

An Ecolab Company 

Attention:Thomas.Patterson@CHAMP-TECH.com 

Location Code: 133832 

Sample ID: AB62700 

Login Batch: 04-01-2014-HUG-SW-EWA 

Collection Date: 03/31/2014 

Receive Date: 04/01/2014 

Report Date: 12/30/1899 

Analyses Result 

Dissolved CO2 154 

Dissolved H2S 0 

pH 5.86 

Pressure 1100 

Temperature 68.8 

Cations Result 

Iron 59.74 

Manganese 10.07 

Barium 805 

Strontium 887.1 

Calcium 15030 

Magnesium 2084 

Sodium 38843.40 

Potassium 231.9 

Boron 0.397 

Lithium 22.91 

Copper < 
Nickle < 
Zinc < 
Lead < 
Cobalt 0.126 

Chromium ,08 

Silicon 3.715 

Aluminum 0.913 

Unit 

mg/L 
mg/L 

psi 
Of 

Unit 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

Customer: Exco (1506461) 

Region: Not Available 

Location: Southwest PA 

System: Production System 

Equipment: Weber Well 1031 

Lab ID: ABU-0004 

Sample Point: Sampling Valve 

Analyses 

Bicarbonate 

Carbonate 

Conductivity 

Ionic Strength 

Resistivity 

Specfic Gravity 

Total Dissolved Solids 

Chloride 

Sulfate 

Anions 

Result Unit 

0 mg/L 

Not Detected mg/L 

237157 µS - cm3 

3.13 

0.042 ohms- m 

1.0941 

151850,3 mg/L 

Result Unit 

94131 mg/L 

<.25 mg/L 

This document contains the confidential and/or proprietary lnformolion of Champion Technologies, Inc. The reclplen1 agrees to 

maintain the confidentialily of the terms of this document, and shall not reproduce it by any means, disclose the contents of ii 

to any third porly, or use the contents of it for any purpose other than the purpose for which it was intended by Champion 
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NALCO Champion Water Analysis Report 
An Ecolab Company 

Attention:Thomas.Palterson@CHAMP-TECH.com 

Location Code: 133832 

Sample ID: AB62700 

Login Batch: 04-01-2014-HUG-SW-EWA 

Collection Date: 03/31/2014 

Receive Date: 04/01/2014 

Report Date: 12/30/1899 

Scale Type 

Anhydrite CaSO4 SI 

Barile BaSO4 SI 

Celestite SrSO4 SI 

Gypsum CaSO4 SI 

Result 

-7.10 

-3.71 

-6.33 

-7.05 

Hemihydrate CaSO4 SI -7.10 

!Saturation Index Calculation (Tomson-Oddo Model) 

Customer: Exco (1506461) 

Region: Nol Available 

Location: Southwest PA 

System: Production System 

Equipment: WeberWell 1031 

Lab ID: ABU-0004 

Sample Point: Sampling Valve 

Comments: 

This document conlolns the confidential and/or proprietary information of Champion Technologies, Inc. 

NALCO Champion 

The recipient agrees to 

maintain the confidentiality of the terms of this document, and shall not reproduce ii by any means. disclose the contents of ii 

to any 1hird party, or use the contents of ii for any purpose olher than the purpose for which ii was intended by Champion 

04/08/2014 Page 2of 2 



g es urc 

EPA Underground Injection Control Application 
Saltwater Disposal Well 

Irvin A19 Well 
Bell Township, Clearfield County 

Pennsylvania 

Prepared for: 

EOG Resources, Inc. 
Pittsbu_rgh Division 

400 Southpolnte Blvd. 
Southpointe Plaza 1, Suite 300 

Canonsburg. Pennsylvania 15317 

Prepared by: 

Mactech Mineral Management, Inc. 
1185 East Main Sl 

Bradford, Pennsylvania 16701 

January 2005 



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

Prepared for: 

Prepared by: 

Submitted to: 

Submitted: 

EOG Resources, Inc. 
Pittsburgh Division 
400 Southpointe Blvd. 
Southpointe Plaza 1, Suite 300 
Canonsburg, PA 15317 
Michael Mccown, P.E.-Operalions 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 Ill 
SDWA Branch (3WP32) 
Offica of Compliance and Enforcement 
1650 Arch Street 
Philadelphia, PA 19103-2029 
S. Stephen Platt 

January 2005 



EOG Resources, Inc. 
EPA UIC Permit Application-Class II 

Saltwater Disposal Well - Irvin A19 SWD 

INDEX 

A. Area of Review 

B. Maps 
Map B-1 
Map B-2 

C. Corrective Action Plan 
Table C-1 
Map C-1 

E. Underground Sources of Drinking Water 

G. Geologic Data 
Figure G-1 

H. Operating Data 
Figure H-1 
Figure H-2 

I. Formation Testing Program 
Figure 1-1 

J. Stimulation Procedures 

K. Injection Procedu1·es 
Figure K-1 

L. Construction Procedures 

M. Construction Details 
Figure M-1 

0. Plans for Well/Equipment Failures 

P. Monitoring Program 

Q. Plugging and Abandonment Plan 
Figure Q-1 
Figure Q-2 



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. Maps 

• 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. 

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. 

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

The surface owners within a ¼ 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 ½' topographic map of the McGees Mills, PA. 
Quadrangle. 

The name and/or number of all wells only penetrating the Oriskany reservoir 
within a 1-mile 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 ¼ 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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@ Proposed Saltwater Disposal Well Penetrating Oriskany 
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@ Proposed Brine Disposal Well Penetrating Oriskany 

o Deep Gas Well Penetrating Oriskany 
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2000 4000 
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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 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 

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: 
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. 
BELL TOWNSHIP, CLEARFIELD CO., PA 
ORISKANY WELL STATUS AOR 1-MILE RADIUS 

APIID Well Name Well No. Operator Date Drilled 

3700300050 Fee A 15 EOG 6/8/1954 

3700300053 Fee A 19 EOG 12/1/1953 

3700300056 Fee A 22 (M-591} EOG 5/2/1954 

3700320007 LR. Shivley 768 F.C. Deemer 11/30/1959 

3700320548 Fee A 8 Kewanee Oil 9/9/1955 

3703320507 Fee A 26 (M-626) EOG 10/21/1955 

Total Depth 
(ft) 

7360 

7840 

8049 

n/a 

7700 

7810 

TABLE C-1 

6e ~ g res:.Jurce.s 

Oriskany 
Thickness 

Top of Oriskany Ridgeley-Shriver 
Depth (ft) (ft) Current Status 

7214 65 To be P&A by EOG 

7295 43 To be Converted to Saltwater Disposal Well 

Plug Back 11/1/98 
n/a n/a Completed in Upper Devonian 2185-3141' 

n/a n/a PADEP Records P&A 12/10/1966 - - . 

7482 n/a PADEP Records P&A 8/14/74 
Plug Back 2122/73 

n/a n/a Completed in Upper Devonian 2558'-3142' 



Proposed Brine Storage Facility 
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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 
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 
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 
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. 
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EPA UIC Project 

FIGURE G-1 
Janua 2005 



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 

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 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 1.0976, 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 

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 

*/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 



EOG RESOURCES, INC. 
EPA UIC-INJECTIVITY TESf 
WELL IRVIN A-19 
BELL TOWNSHIP, CLEARFIELD CO .. PA 

Daily Cumulative Tbg. WHP 
Date Days BblsWater BblsWater nsia 

12/10/04 1 18.40 18.40 600.00 
LJY..lli04 2 75.90 94.30 840.00 
~)1/_04 3 98.40 192.70 930.00 

LJWlL04 4 91.00 283.70 960.00 
12/14/04 5 89.45 373.15 990.00 
12/15/04 

c-
6 86.90 460.05 1110.00 

g/1§104 7 84.65 544.70 1140.00 
_1Y_17/04 8 108.50 653.20 1110.00 
_l"Y18/!}4 9 65.55 718.75 1125.00 
__!__2/19/04 

e--- io c--
108.05 826.80 1140.00 

~20/04 11 91.38 918.18 1200.00 
12/21/04 _ 12 93.23 1011.41 1200.00 

~2/04 13 85.81 1097.22 1185.00 
... J1@/ 04 14 94.64 1191.86 1200.00 
_ __J]j14/04 15 52.90 . - 1244.76 1305.00 

LJY1ZL04 16 90.30 1335.06 1290.00 
L_g@/_04 17 117.90 1452.96 1320.00 
~29/04 18 100.70 1553.66 1350.00 
__!__2/lS}/_04 ~ 19 133.90 1687.56 1590.00 
L_.g/3_1,,'04 20 135.80 1823.36 1530.00 
, __ JJl/05 21 131.80 1955.16 1635.00 
,----111/__05, 22 141.60 2096.76 1740.00 
_____11]1_05 23 138.85 2235.61 1620.00 

1/4/05 24 95.45 2331.06 1545.00 
AVERAGE 97.13 1235.63 

FIGURE H-1 
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0.00 
0.00 
0.00 

6 c:." ->s _ .?.sources 1800.00 
140.00 

0.00 
0.00 

1600.00 

0.00 120.00 

0.00 1400.00 
0.00 
0.00 100.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0 
1200.00 e 

1/4/05 
:;; 

a:: ... 
w Shut°"""" Punp A. ... 
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Figure H-2 

·~:,,,-.,,,.-,r II. ' ........... _,........:: ....... ,,,.._,,,,.,,.. \ "'''' ..... "//////I I I I . '\ '\. ~ "" 
==- ;;. ••-""f'\"" == JI Cn =="" 5 • ' l:: "• ·v= i r(! f,• !1. •• ~ .-aJ !r.= L l'l ■ V ~•••••,. ■ • 

SERVICE LABORATORIES, INC. 
2794 West Pike Rd., Indiana, PA 15701 
(724) 463-TEST FAX (724) 465-4209 

Report of Analysis 

Name: EOG Sample ID#: 04 38948 
203 9 South 6th St. Sample Type: Water 
Indiana, PA 15701 Sampler: TP (Client) 

Receipt Date: 5/ 12/04 l :57 PM Client Sample ID: Injection Fluid 
Report Date: 5/25/04 

Analyte Analyst 
, Date Sample Uni\l.s Method MDI 
Analyzed Re$ult 

: ! 
' ,; 

Barium GD S/20/04 432.27 mg,l.. SM3!11D' 0.20 
Calcium, Flame GD 5/19/04 62143.00 . ml!/.I. SM3ll!B o.os 
Hardness SK 5/24/04 141276 m~IL ' SM2340B j 
Iron GD S/19/04 3.43 m~L- SM3111B o.bs 
Mal>nesium GD 5/20/04 5479.00 ,oft ID. ' SM31 HB o,b2 

Manganese GD 5/19/04 10.75 mo,il:. ; SM31J IB O.'tl2 
Sodium GD 5/20/04 158162.00 m(ii., I SM3111B OilO 
Sp6<lifiC Gravity 'rP S/13/04 1.0976 non~ ' SM2710F o.doo 
pH TP S/18/04 5.16 SUI' 150.l o:oo 
Specific Conductance GD 5/13/04 171817 uS/cm 120.1 ~ 

' I NO a Not Detectt:d ) 

Not~: OEP Certlftc.tion # 32-382 

Ap,Proved By: 
~/,,_o/{ 

S'usan Kott Laboratorv Director 



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. 



Figure 1-1 

EOG Resources 
Pllitbu,gh Olvit-ion 

Dallv Comolotion & Workovor Ronorts 

AFENO. WELL NAME & NO. DATE 

722433 Fee "A" 19 6/17/2003 
APINO. Flold: County: State: R•pori No. T.D 

37-033-00053 Brady Clearneld PA 20 7335' 
PBTO Perforations O.A. Pe:eker Depth JFormatlon Tubing O.plh & Sl:to Frac Dato TLITLRITLTR 

7232' O/H 7232'-7335' 1/0100 8391 

CURRENT OPERATION: 
Hours Ooeratlons In Senuence 
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"T8G. 

8:00 RU BJ PUMP TRUCK TO SPOT ACID & PICKLE TBG. PUMP 5 BBLS OF WATER TO BREAK CIRCULATION, PUMP 6 8BLS 

OF 15% HCL ACID. DISPLACE W/ 41 BBLS OF WATER. 

9:15 PULL UP 1 JT. SET PKR l'l> 7138' PKR. ELEMENT. • J" OFF OF ON/OFF TOOL. 

9:30 PUMP 6 BBLS OF 7.5% HCL ACID TO PICKLE TBG. DISPLACE W/ 42 OBLS OF WATER. 

10:15 SWITCH LINES. REVERSE CIRCULATE 300 BBLS OF 2% KCL WATER. 

11:45 "J"ONTOON/OFFTOOL. LAY DOWN 1 JTW/ TBGSWIVEL.RU BJTO DO MINI FRAC. 

13:00 PRESSURE TEST LINES TO 5050 PSI SET POP-OFF AT SAME. FOR MINl•FRAC. ANNULUS OPEN, 

13:20 PUMP 0.5 8PM OF 2% KCL WI 0.1% INFLO FOR 1 MIN l1ll 1382 PSI 

PUMP 1 8PM OF 2% KCL WI 0.1% INFLO FOR 1MIN = 1979 PSI 

PUMP 2 8PM OF KCL WI 0.1% INFLO FOR 1 MIN@ 2740 PSI 

PUMP 3 8PM OF KCL W 0.1% INFLO FOR 1 MIN"' 3190 PSI 

PUMP 4 8PM OF KCL WI 0.1% INFLO FOR 1 MIN"" 3790 PSI 

PUMP 5 8PM OF KCL W/ 0.1 % INFLO FOR 1 MIN "" 3986 PSI 

PUMP 8 8PM OF KCL W/0.1 % INFLO FOR 1 MIN "" 4233 PSI 

PUMP 7 8PM OF KCL W/ 0.1% INFLO FOR 1 MIN@ 4068 PSI 

PUMP 8 8PM OF KCL W/ 0.1 % INFLO FOR 1 MIN "" 3848 PSI 

PUMP 10 8PM OF KCL WI 0.1% INFLO FOR 1 MIN"" 4116 PSI 

13:36 SO. MONITOR PRESSURE FOR CLOSURE. CLOSURE IS 2630 PSI 

15:10 SET POP-OFF f@ 2000 PSI AND PRESSURE ANNULUS TO 1000 PSI. 

15:15 -15:32 PUMP 5000 GALS OF 15% HCL W/ AODmVES l'l> 4657 PSI"" 10 BPM !SIP• 3520 PSI. 5 MIN SI• 3160 PSI. 

15:45 10 MIN SI • 2990 PSI 15 MIN SI= 2862 PSI. 

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

18:00 FLOW WELL TO TANKS. 

I Dally Coat Total Comp I Cum Coat 

Submitted Bv: F. Scott Brownina 

FLOW TESTING I SWAB TESTING 
TIME MCFD BO BW CHK FTP CP COMMENT RUNS F.L. S,0.pth BO aw CHL 

See following doumentation for BJ Hughes Minifrac data 
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r:;J TREATMENT REPOFIT ....I 

• oG □ Pf.Lli 00 □ WD □ IW□• Mllio. □ 
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O&alng Size ? Wt ?w · · Bel From_ ~ To - ™"" - Uner Slr.e-_.::__ ___ Wf,---...---1! 
LlnarSatFmm To / Op.in HoltlJ1111Jl..... From ___ To ~ CAAlng Perforations: Size ,,.,..,. 
Hol"'I P,jr FOOi 7' lnlol1/lll$ ' 
Prevfoua Trealment A/IA l<>r Produotkm -. 

Pad Used: Yea ia No EJ l'ad '!'Jpa □ /,._fl!G-'-(f:i::'t' .. c.,..·.....,rd"·....---.------
'lteatlng fluhl Type: WAier□ Acid □ 0110 TrHl,FluldVol. a--, !!vXd Gal, TublngCIIJl,--,..------1 ..i,_ N,.i+. . 0 
Prop'fyp1: Sen<IO ISP □ Resin □ 91.U,$': □ Othe•--~-1btalPropQl)',, ____ Lb9, C11lngCap,_0..---.;.-1 
Prop Mtah Sizes, 11/Jlt,tnd Quontltiea /A . JL Annular (lap • ..a...A..---1 
HoleLoadedWIII'~ +t.,tffr?\. ,....naatVla: Tubing □ ~.)'Jl Anul.LJ Tublng&Anul. □ 0panHolaCap .. V,c, __ _ 
Ball Bealem: .-- . In :2 · r /2.d ,) Slagn of Fluid ta Load ,c;"=c-----
fypn and Number oll!Um!!!! Used. ji d ,- - Pa<I 1,1 I o ? 1' .... ,

111
ry·"1•te ....... c:_:,:-,.,, (.,,.J2 fn.,,•19 .,;-ft• ,.,.,.1 «M<l'mJ/ 1~, , 5 .,. ouin ..:..:1.,1..,q~--i 
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WJ. BJ ServJoe•. Job.Muter Program Vanilon 2,tl1 • 
Job l/"1IJW, 32511066' . 
eu.o-,: EOG RHSOI.JIICQ 
Wall N.-: IRIRNA•ft 

Tim. Stage l'IIIIISfJRli DIRtY Dl/;NSlfY D#m' tllRtY MNO AIIU .4lllil 
of NuMIJw (fllll} RAT& (,- 8TAGli 'RJTAL ro~ RATI: MS-
Day (IJpm) (bbl} (bbl} (ltJmJ (bpm) (pll) 

MonllaJ, .rur,e 16. 200S 

18:05:81 ' 0 o.o 0.$ 0 0 0 0.0 D 
13!06:01 . 1 1012 · 0.0 0.0 0 0 0 o.o 3M 
1~00:31 1 1133 D.D 0,0 0 0 0 0.0 53S 
13:07:01 1 555 0.0 0,0 0 0 0 0.0 66G 
13:07:31 1 29 o.o o.o 0 0 0 0.0 • 440 
13:08:01 ' 189 0.0 0.0 0 0 0 o.o 381 
13:08:31 , 1 712 0.0 0.0 0 (I • 0 o.o ,4{1.1 
18:09,()t 1 830 o.o 0.0 0 0 0 1),0 451 
18.'09;S1 1 8 0.0 • 0.0 0 . 0 0 j),0 '4CXI 
13:10:01 1 )'H 0.0 0.0 0 •' 0 0 ito 424 
13:10:31 1 708 0.0 0.0 0 0 0 o.o 452 
13:11:01 , 712 o.o 0.0 0 0 0 O.D 486 
18:11:!II , 897 0.0 0.0 0 0 0 IL0 474 
IS:12:01 1 188 0.0 0.0 0 0 0 ILO 488 
13:12:31 1 4708 o.o 0.0 0 0 0 (1.0 870 
13:13:02 1 IS032 0.0 0.0 0 0 0 (),0 • 8111 
13:13;32 , 4180 0,0 0.0 0 0 0 (t.0 1187 
13:14:02 1 67 0.0 0.0 0 0 0 (1,0 1ffl9 
13:14:82 1 93 0.0 0,0 0 0 0 o.o 1107 13:15:02 1 640 0.0 0,0 0 0 0 ~,.o 10111 13:15:32 1 111111 0.0 o.o 0 0 0 0.0 11148 13;18:D2 1 007 0,0 0.0 0 0 0 o.o 1028 13:15:82 1 8!1 o.o b.o 0 0 0 o.o 1009 
~17:02 1 881 0.D 0.0 0 0 0 0.0 808 13:17:32 1 1085 D.0 o.o 0 0 ·o 0,0 1»7 
13:llt.02 1 1249 0.0 / 0.0 0 0 0 0.0 1004 
18:18:32 1 1422 0.0 0.0 0 0 0 0.0 1017 
13:18:~ 1 1788 0.0 0.0 0 0 0 0 .. 0 11138 13:19:32 1 11109 a.o 0.0 0 a 0 D.0 10611 
18:20;02 1 2328 o.o 0.0 0 0 0 0.0 1103 
13:20:112 1 2601 o.o 0.0 0 .o 0 0.0 1150 
13:21:o;.! 1 27.M o.o 0.0 0 iO 0 0.0 1201 
13:21:32 1 2748 o.o 0,0 0 'O a 0.0 1248 19;22:02 1 2525 0.0 0.0 0 0 0 0.0 1282 
18:22:32 , .2S39 0.0 o.o 0 0 0 0:0 1324 
18:23:02 1 22-41 0.0 0.0 0 0 0 O,D 1351 
18:23:32 1 ~ 1.11 0.0 1 1 0 0.10 13UO 13:24:02 1 282B 8.0 o.o 2 2 0 0,1 141T 1!1:2A!S2 1 9138 ll.1 0.0 3 3 0 o.:a 1'481 
1S:25:02 1 311111 3.1 o.o 5 Ii 0 o.:a 1604., 
18:25:32 1 • 3841 8.8 0.0 II II 0 o.:s 11148 
13:211:i:02 1 31138 4.2 0.0 D 8 1 o.,. 11187 
13:26:32 1 3595 4.2 o.o 11 11 1 0.1; 1e48 
13:27:02 1 3718 4.3 0.0 18 13 . 1 o.o 1684 
1S:2T:32 1 4000 11.1 o.o 15 15 I 0 ., 17-44 ., 
13:28:02 1 3G86 6.2 • 0.0 18 18 1 0.11 11&4 13:28:32 1 3726 6,3 0.0 20 20 2 0.11 1841 
13:28:02 1 4239 8.2 0.0 23 23 2 1.11 1889 
13:29:82 1 4214 8,2 o.o 28 20 2 u 11138 
18:30:02 1 4171 8.2 o.o 211 29 z 1

,, 11184 ... 
13:311:32 1 4825 7.8 0.0 3S 33 2 1.!I 2030 
13:31:02 1 4261 7.f 0.0 87 ST 3 1,1, 2078 
18:31:32 1 4182 7.1 o.o 40 411 3 1.5 • 2117 

• 6JSE!l\'lcas ,,;_ Job Start Monday, June 1~ ZOOS 



· ·WJ--l . ,BJ Servloe.a JobMailler_ fl;ogram Vanllon 2.61 
• • • Job Number. 3#110ll69 . 

C:UlfDmfr. BOG RESOURCES 
Well N&me: lfMN A-19 . . 

Time StJtrle ~URS¥rt DEN$ffY DIM't' 'Oilm' !WiO AIIG AVG 
of #lumber (P'/0 RAffl {ps,J .9TA@.li! . TQTAl- 1DTAL RATB Mil, 
Dlliy (llpn\l (llblJ (bbl) {lbnl) (bpm) 

""" Manoay, June f6, 21m 

13:32:112 1 4098 7,0 a.a 44 44 s· ,.e 211111 
13:32:Si .f '40ll7 7.8 o.o 47 47 4 1.7 2180 
13:33:ll:!. 1 40S8 8.0 0.0 81 Iii 8 I.II 2216 
13:33:32 1 3iM8 8.0 0.0 58 65 7. :i.o 22S8 
13;8ot02 1 4009 8.8 0.0 59 118 7 .l.1 22811 
13:34:32 1 4108 9.3 0.0 84 . 84 8 ?.2 2317 
18:35:02 1 4103 9.4 o.o 1111 811. 8 lUI 2347 13:35:32 • 1 4111!1 9.6 0.0 73 73 8 ~[A 2377 
13:30:02 1 4084 3.0 0.0 78 78 •. II l!.8 2-40ll 
13:38:32 1 3184 0.0 O.D 78 78 9 :a.e 2420 
13:37:02 1 3217 0.0 0.D 78 78 9 jt,S ~-
13:37:'2 1 11117 0,0 0.0 78 78 9 2.4 NC& 13:38:112 1 3111 0,0 0.0 78 78 9 2'.4 24111 
13:31:32 1 wt D.O o.o 78 78 II 2.4 z.t86 13:S9:02 , 3041 0.0 o.o 78 78 II 2.3 2A74 
18:89:32 1 3007 O.D 0.0 78 78 . II 2.8 2482 13:40:02 1 11979 O.D 0.0 78 78 9 2.3. 2490 13:40:32 1 29111 o.o 0,0 78 78 9 2.2 2486 1S:41:02 1 2925 D.0 0.11 78 78 9 2.2 uoa 13:-41:32 1 2800 0.0 o.o 78 78 9 2.2 2Q 1S:of2:02 1 2878 0.0 0.0 78 78 II 2.1 2513 13:-t2:32 1 28h o:o l}.0 78 78 8 2.1 2&18 13:.43:02 1 2!00 o.o 0.0 78 78 9 2.1 2!22 18:4a:82 1 2609 0,0 o.o 78 78 9 :Z.1 2526 13:44:~ 1 27811 0.0 0,0 78 78 II 2.0 2680 13:44:82 1 2770 0.0 D.0 78 78 8 2.IO 25S3 13:46:02 1 2754 0.0 0.0 78 78 8 2.1) ,2638 
13:40:32 1 2737 0.0 o.o 78 78 e 2.ll 269& 13:"8:02 1 2122 0.0 0,0 78 78 9· 1,0 2541 13:48:12 1 2708 o.o o.o 78 '78 8 1.11 254:, 13:47:02 1 21193 0.0 o.o 71 711 II 1,11 2646 13:47:112 1 2878 0,0 o.o 78 78 9 UI 254T 13:48:02 1 2868 0.0 o.o 78 78 a 1.8 25'8 13:48:32 1 2854 o.o 0.0 78 78 a 1.8 2548 13:48:D.2 1 2842 0,0 0.0 78 78 9 1.8 2551 13:48:32 1 2631 o.o 0.0 1a 78 8 1.8 2552 IS:60:02 1 l871 0,0 0.0 78 78 g 1.8 2862 1t60:32 1 2810 0.0 0.0 78 111 8 f.7 2M3 13:51:112 1 2eOO 0.0 o.o TB 78 9 1.7 U&4 13:51:82 1 2881 o.o o.o 78 78· II 1.7 2884, 13:82;02 f 2682 0.0 o.o 78 71 8 1.7 2654 13:52:~ 1 2672 0.0 0.0 18 78 II 1.7 25SS 13;113;02 1 211114 o.o 0.0 78 78 8 1.8 2655 13:113:32 1 2555 0.0 0.0 78 78 9 1,8 2566 13:64:02 1 2547 0.0 o.o 78 78 9 1.8 USS 13:54;S2 1 21139 0,0 o.o 78 78 II 1.8 Wli 13:55:02 1 26So 0.0 o.o 78 78 9 1.6 2&55 13:55:32 1 2628 o.o 0.0 78 78 e 1.8 2M4 13:58:02 1 2618 o.o 11.U 78 78 8 1.6 2664 13:!Sl!:3<! 1 2507 o.o D,0 78 78 8 1.6 261111 13:87:02 t '2500 0,0 0.0 18 78 II 1.5 2853 13::57:32 1 2'183 0.0 o,o 78 78 9 1.11 2552 ia:58:02 1 2488 0,0 o.o 78 78 9 1.5 ~ 

-BJSIIIVloe& 
Job Start: Monday, Jun~ 18, 2003 



·WJ· · ." ~ .BJ SalYlce_, J_o_b Master F'rogram Vemion 1,91 
• 

• • Job Nulffbtlil 3261106$9 
cu.stoma,: EOG RBSOURCSS . 
Well Name: IRl/tN A-111 

.,,,,,. ,,. MESSl!iU! OIRrY ~ DtmY • IJlln"I 8ANO AVG AW or Nu/11Jnr· OW) RATE (pa) STAGIS TOTAL T01'AL.' IIATI!' MS 
'Day (11pm) (bbl) (bbl) 

°""" 
(bpnlJ (pd) 

Monllay, Juno 111, 2003 

13:58:32 1 2478 o.o 0.0 78 78 e 1.5 2551 
13:eB:02 -1 2471 . o.o o.o 78 78 e 1.6 WO 
13:Eie'.32 1 2484 o.a 0.0 78 78 e 1.4 28!0 
14:00:02 1 24117 0.0 o.o 78 78 9 1,4 26411 
14:00:32 1 2450 0.0 0.0 78 78 e 1.4 2Mt 
14:01:112 1 2443 O.Q o.o 78 78 9 1.4 211147 
14:01:32 1 .W7 0.0 0.0 78 18 8 1.4 2.548 
14:112:Da 1 t4: o.o o.o 7e 78 e 1.4 211411 
14:02:&2 1 o.o o.o .78 78 9 1A 2644 
14:08:02 1 2411' 0.0 O.D 78 78 II 1.4 2M, 
14:03:32 1 2410 0.0 0.0 l'I 78 ' 9 1.3 U42 
14:04:112 1 2A04 o.o o.o 78 78 9 1.3 2641 
14:04:32 1 2388 0.0 o.o 78 78 9 1.3 2540 
14:0ll:02 1 23112 ().0 0.0 78 78 e '1,3 2538 

I 14:06:~ 1 ll30II 0.0 0,1) 78 78 g 1.3 2687 
I 14:00:02 1 2378 0.0 0.0 78 78 B '1.3 2531! 14:08:32 1 ~73 0.0 0.0 78 78 II 'l,3 Wli I 14:07:02 1 ~m 0.0 o.o 78 78 B •J.3 21133 1 14:07:32 1 o.o 0.0 78 78 e 'l,3 2532· 
I 14:118:112 · 1 2!511 o.o 0.0 78 1B fl 1).3 mo 

14:08:~ f 2350 0.0 0,0 78 78 B ~.2 2&29 14:09! 1 2344 o.o o.o 78 78 8 t.2 2628 14:08:32 1 2338 0.0 o.o 78 78 8 1.2 2&26 14:10:02 1 2332 0.0 o.o 78 78 9 1.2 2GZ5 14.:10:32 1 232!1 0.0 0.0 78 78 B 1.2 2m 14:11:02 1 23211 0.0 o.o 78 7B II 1.2 ' 2622 1'4:11:32 f 2.114 0.0 o.o 78 78 e 1.2 2QO 14:12:02 1 2309 0,0 o.o 7B 78 9 1.2 21118 14:12:32 1 280& 0,0 0.0 78 78 8 1.2 2517 14:18:02 1 22117 0.0 o.o 78 78 " 1.2 28111 14:11:32 1 2292 0.0 0.0 78 78 II 1.1 2514 14:14:02 1 ~ o.o o.o 78 78 8 1.1 2812 1-t14:32 1 2282 0,0 0.0 78 78 9 1.1 26'10 14:19:02 1 2216 o.o 0.0 7B 78 " 1.1 2II09 14:16;32 1 2271 o.o 0.0 78 78 8 1.1 2507 11J;fll:02 1 221111 0.0 0.0 78 78 D 1.1 2805 14:111:32 1 . :ao, o.o o.o 78 78 9 1:1 2li04 14:17:02 1 2258 o.o o.o 78 78 8 1.'I 28112 14:17:3.2 1 2281 0.0 o.o 78 78 II u 2500 14:18:02 1 2248 o.o o.o 78 70 9 1. i 2489 14:18:al 1 2241 0.0 o.o 78 78 8 u 2487 14:19;02 1 2:t38 o.o o.o 78 78 9 1, 1 2486 14;111:112 1 2231 0.0 11.0 . 78 7ll 8 1.1 24113 14:20:02 1 2228 0.0 0.0 78 78 II f.0· 2.-1 14:20:32. 1 2221 0,0 o.o 711 · 78 8 1.0 24111 14:21:02 1 2218 0.0 0.0 78 78 II 1,0 2~ 14:21:32 f n12 0,0 0,0 78 78 B 1,0 2411a 14:22:~ 1 2207 0.0 0.0 78 7B 9 1,0 2-484 14:U:82 1 2203 0.0 0.0 78 78 8 1.0 2482 14:23:112 1 2188 o.o 0.0 78 7B 9 1.0 2481' 14:23;82 1 2193, o.o 0.0 78 78 a 1.0 247Q 14:24:02 1 2189 0,0 0,0 78 78 9 1.0 2471 14~24:32 1 2184 0.0 o.o 78 78 e 1.0 2475 

EIJ Seivt0111 
JOb S!llrt: Monday, June 18., 2008 



Wj.. ~ BJ Se. rvfoae J. obM. aater Progn111m Version .2,61 II Jab Numbr. 3JlffOMI • . 
~ eoo RESOIJRCES . 
WlllllaJM; IIMNA-18 

Time Sfll:lf6 MDSURil DIIITY DENtmY DIRTl' MTV .SAND AIIG AVU 
of Numl»r (palJ' RATE (pa) .8TA@E lOTAt. RJTAl. RAlE PM 
Day (bplW) (Dl1I} IIMJ llblld 

""""' 
(psi} 

Mofldar, June 18, 2.003 

14:25:02 1 2180 0,0 o.o 78 78 .9 1.0 2473 
14:211:32 . 1 21711 o.o 0.0 78 78 8 1.0 2471 
14:B:02 1 2171 0,D 0.0 78 7B a ·1.0 2470 
14:28:32 · 1 2186 0.0 o.o 78 78 9 to 2488 
14:27:02 1 218:1 o.o o.o 78 78 a '1.0 z.ce6 
14:27:32 1 2168 0.0 0.0 711 78 9 '1.0 2484 
14:28:02 . 1 • 2163 0.0 o.o 78 • 1$ 8 (I.Ii 2"02 
f.4:28:32 1 2148 0.(J . o.o 78 78 a It.a 24(\0 
14:29'.112 1 214& o.o 0.0 78 78 9 (1.8 24&8 14:29:32 1 2140 O.D o.o 78 78 8 ll9 2461 14:30:02 1 21:111 0.0 0,0 '78 78 9 (I.II 2488 14:30:32 1 2132. 0.0 o.o 711 78 e (1,9 2468 14:S1:Q2 1 2128 0,0 o.o 78 • 78 9 11.a 2•1 14:31:12 1 2124 0.0 0.0 78 78 a 11.ll 2M9 

' 14::92:0ll 1 2120 0.0 o.o 78 78 ll 0.9 2447 I 
14:12:SZ 1 2ns 0.0 0.0 78 711 II 0,9 2'"6 ' I 14:all:02 1 2111 0,0 o.o 711 78 9 O.ll z.M3 ! 14:33:32 1 2107 o.o o.o 78 16 Ii 0.8 2441 

I 1-4:S4:ll2 , 2103 o.o 0.0 78 78 9 o.a 2431l . 

I 14:34:82 1 2099 0.0 0.0 78 78 a D.ll 2'311 14:35:02 1 2095 o.o 0.0 78 78 9 OJI 2436 14:35:32 f 2091 o.o 0.0 711 78 II 0,9 2434 14!!18:02 1 208)" 0.0 o.o 78 ·78 e 0.8 2432 14:311:32 1 2088 0,0 o.o 78 78 9 11.9 2430 14:37:02 1 2079 D.O o.o 18 78 II 0.9 2428 14:37!32 1 201$ • D.O 0.0 78 78 e 0.,8 2428 14:38:D2 1 2071 o.o 0.0 78 111 a a.is 2424 14:SB:32 1 ·~ 0.0 0.0 78 78 a D.19 2422 '14:38:02 1 2063 o.o o.o 78 79 9 OJI 2420 14:38:32 1 211511 0.0 o.o 78 78 9 0.3 2419 14:40:02 1 2ll5li 0.0 0,0 78 78 9 O.ll 2417 14:40:32 1 2061 o.o o.o 78 '18 8 0.3 2411 14:.41:02 1 2047 0.0 0.0 78 78 II 0.11 2418 14:.41:32 1 2043 0.0 o.o 7B 78 e 0.11 2411 14:42:02 1 20S9 0.0 o.o 78 78 9 O.fl. 2409 14:42:82 1 2038 o.o D.O 78 78 9 O.EI 2407 14:0:02 1 2032 0.0 0.0 78 78 8 0.e1 2406 14;43:32 1 2028 o.o 0.0 78 78 e o.s: 2403 14:44:02 1 2024 0.0 0.0 78 78 8 o.e• 2401 14:44:32 1 11141 0.0 o.o 78 78 s o.e 2389 14:48:02 1 29 0,0 0.0 78 78 9 0.8 2398 
I 

14:40;32 1 8 0.0 o:o 78 78 9 0.8 2383 ; 1-4:411:02 1 0 0.0 0.0 78 78 8 0,8 2971 I 14:411:~ 1 0 o.o (),O 78 711 8 0,8 23511 ! 14:47:02 1 6 0.0 0,0 111 78 II 0,8 23411 I 14:47;12 1 8 0.0 ii.a. 78 78 8 0.8 2338 14:48:02 1 .. 0,0 0.0 78 78 e 0.8 2325 14:48:8.2 1 0 D.O o.o 78 78 9 0.8 2314 14:49:02 1 0 o.o 0,0 78 78 a 0.11 2303 14:48:3,2 1 0 0.0 0.0 78 78 " 0.8 22112 14:50:02 1 0 o.o 0,0 111 78 9 0.7 2281 14:eD:32 1 0 o.o 0.0 78 7ll 8 0.1 2270 14:51;02 1 0 0,0 0.0 78 78 9 0.7 2259 

8J Se!vlces 
Jab Start: ldonaay, .kme 18, 2003 



·~~ • BJ San,lcu JobM••.te. r Program Verafon 2,81 
• 

Job Number. 1"1106SII • 
~ EOG RESOURCES 
WIIII Name: /RllfNA-10 

J7IPl9 Stage PUBSURSDINIY Del#ITY Nm' DIRTY lWID AW AW 
of NIJ!fflw ~ RAtB (,-J .tTAH TOTAL TOTAL. ffAlJ' PR/!l. Day (bplll) ""'10 (bbl) (111m) (bplll) (psi) 

lilondey, June 18, 2003 

14:61:82 1 0 o.o 0,0 711 78 II 11.7 224a 
14:52:02 • 1 0 D.0 D.O 78 11! e 1),7 22311 
14:62::,2 1 0 0.0 0.0 78 18 II 0.7 2221 
i4:lla:02 1 D 0.0 D.0 78 76 9 0.7 2217 
14:53:32 1 0 0,0 0,0 . 78 78 9 0.7 ZIIJ7 
14:84:02 1 0 !l.O D.O 78 ,.a 8 c,.1 2191 
14:54:82 . 1 0 0.0 0,0 78 78 9 U.7 2188 
14:55:02 1 D D.O 0.0 78 78 9 ,,.1 2178 
14:e&:82 1 0 0.0 0.0 78 78. 9 ~1.7 2187 

• 14:56:02 1 0 0.0 o.o 78 78 B 0,,7 2157 • 
14:IIG:32 1 0 o.o 0.0 78 7B a 11.7 2141' 
14:117:02 1 0 o.o 0.0 78 78 e 0,,7 2137 
14:57:32 1 0 0.0 0.0 78 78 e · 0.1 21:ia 
14:68:02 1 D 0.0 0.0 78 78 8 0.1 2118 
14:58:32 1 D o.o 0,0 78 78 8 0.7 2109 
14:ae:47 1 0 o.o 0.0 78 78 II 0.7 2104 
l!ncl 81; 1 

14:1111:48 2 0 0.0 0,P 
endetg2 

0 78 9 0.0 0 

14:lill:18 3 0 0.0 0.0 0 78 II 0,0 0 14:511:411 3 0 0.0 0,0 0 . 78 8 0.0 0 16:00;18 3 0 0,IJ 0.0 0 78 9 0.0 0 15:00;4.8 8 0 0.0 D.O 0 78 9 0.0 0 15:01:111 3 0 0.0 0.0 0 78 9 0.0 0 15:01:49 3 0 o.o 0.0 0 78 8 0,0 0 ,s:oz:1e 3 0 0.0 0.0 0 78 8 0.0 0 16:02:4!1 3 D 0.0 0.0 0 78 9. 0,Q 0 18:DS:10 3 0 0.0 0.0 0 78 a o.o 0 16:01:48 3 1111111 O.D 0.0 0 78 8 O.ll 2a 15:04:19 3 1890 11.0 o.o 0 78 a O.!l 179 11:04:49 3 1d87 0.0 0.0 0 78 8 0,1) 303 1&:Dll:18 3 11182 0.0 0.0 0 78 a 0.1) <1()6 
1::05:49 3 2239 6.8 o.o . 0 78 a o.u 501 1 :08:19 a '4267 12.0 1,0 8 BA 100 0,11 710 15:08:48 3 47~ 10.8 1,1 12 9D 346 1.!i 948 1&.07:111 3 4839 8.6 0.0 17 8'i 3811 1.11 1180 15:07:411 3 4721 8.8 0.0 11 89 llll3 a.a . 1398 1&08:19 s 4830 8.4 0.0 26 104 363 2.l' 1688 
18:08:◄9 3 4783 7.7 0.0 30 108 388 a.ct 17DII 111:09:19 8 47111 7,2 0.0 33 11:a 383 U: 1848 
18:09:◄8 3 4718 7.1 0.1) 37 11& 363 8.~. 1878 16:10:111 3 -4Gl2 1:J 0.0 41 118 3&3 ;,.a 2098 18:10,48 3 48711 7.2 · 0.0 44 122 383 3.7 2204 16:11:111 ll 4023 6,8 0.0 44 128 388 3.8 2!02 15:11:.49 3 4541) 7.6 0.0 51 18(1 3&3 ◄.O 21187 15:12:19 3 4684 7.8 0;0 65 133 383 4.1 24811 15:12:48 3 441!6 7.11 0.0 "9 137 3113 4,2 25'3 15:13:19 3 4410 8.2 o.o 88 141 3113 4.4 2608 18:18:49 3 4288 e.e 11.0 87 146 383 4.11 2888 15:14:18 3 4436 10.1 0,0 72 1110 363 4.8 2122 19:14:49 3 441B 11.4 o.o n 156 ll83 4.8 ane 

BJkvlcea 
Job Start Manday, June 16·, 2003 



Wj BJ Servlcea.. JobMa.·ater Program Veralon 2,61 
Job Number. $a6110SSJ 
Coetomei: EOG RESOURCE$ 
WIIIA' Nam,,: IRIIIN A4111 • • 

T1mu S1age • MBBSUltlJ lN1flY bllNSll'Y OllfJY Dllm' tuwt, ,1119 AWi 
of NllmlHw (pd) .RATE (,-J $TAW!' rorAL • TO.TM. JIAlll' flftli/l. 
Day {bpmJ rllblJ (llbl) (lbm) (d,pm). 

'""° Monday,Juno16,2003 

15:15:19 3 4548 11.7 0.0 83 •. 162 3113 11.1 2lnll 
16:16:41! . ·3 -4803 12.0 o.o 89 188 a&, !1.3 2881 
15:18:19 3 4419 11,2 0.0 . 115 173 383 SA 2928 
16:18:IIO 3 '46:l1 12.2 D.0 101 178 38S 8,8 21172 
15:17:20 3 4483 11.7 0.0 107 185 388 6.8 3013 
11J:17:41 3 4485 11.4 0.0 110 1119 383 6.9 3038 
End IIIQ 3 . 

18:111:11 4 "444 11.7 o.o Cl 185 S8i 11.e 44-45 
15:18:41 4 4344 1t.8 o.o 12 200 3113 11.7 4412 15:19:11 4 44lill 12.6 o.o 18 208 3IQ 1'1.8 '4381 
15:18:41 4 -4847 14.8 o.o 25 213 383 1:1.4 4489 
15:20:11 4 432() II.Ii D.0 31 220 S83 1:!.fi ~7 16:20:41 4 . 411411 10.7 D.0 38 225 $68 1l!.1 -4&311 
16:21:11 4 '4671 8.7 0.0 41 229 283 ,~.8 -4554 
111:z1:41 4 482.4 8.4 Q,O 45 2S4 383 n.3 -4581 
18:22:11 4 4907 7.8 0.0 49 2811 363 1!1.9 4814 
16:22:41 4 4885 7A 0.0 53 242 363 me -48!17 

l 111:23:11 4 47114 8.8 0.0 57 245 363 1Cl.3 4662 
18:23:41 4 4741 4.8 0.0 00 241 8113 1CI.0 40M 16:24:11 4 3440 o.o 0.0 60 248 • 383 ll.~ -4677 

I 111:24:41 4 3429 o.o 0.0, 60 249 - 8.1$ 4484 111:211:11 4 3!7'4. o.o 0.0 IIO 249 363 8.IJ · 4121 I 15:.2ij:41 4 3341 D.O o.o 60 . 249 383 7.1! 4354 111:26:12 . 4 3.113 0.0 0.0 60 248 383 7.ll 42ll3 15:28:42 4 3284 0.0 0.ll 60 ;MIi 363 8,11 4238 15:27:12 4 3256 o.o o.o 60 2.49 3113 6.:1 4187 15:27:4.2 4 3282 o.o o.o 60 2411 383 11,0 ◄1a9 18:28:12 4 3208 0.0 &.D 110 . 248 363 6,j, 40SII 115:28:42 4 3182 D.O .o 60 249 383 li.'I 4086 15:29:12 4 3156 o.o 0.0 80 249 363 5.., 4011i •• 16:29",42 4 8138 0,0 0.0 IIO 249 361 5.(1 391111 16:30:12 • 4 3118 0.0 0.0 80 248 363 4.EI 3048 15:30142 4 3099 0.0 o.o IIO 2Ail 3113 4.EI 3914 15:91;12 ◄ SOB1 0,0 o.o 80 249 3113 4."J 3884 115:91:42 4 3084 o.o 0.0 1111 249 383 4.SI 8855 15:12:12 4 3048 0.0 D.O $0 249 381 4.1 ms 11'132:-42 4 311.'12 o.o 0.0 80 249 303 4.lll 8801 16:33:12 4 8018 o.o 0.0 80 248 3113 8.Q, . 3778 16:38:41 4 3000 o.o 0.0 80 Z48 38S 3.7 3762 16:34:12 4 2989 0.0 0.0 IIO 249 363 8.8 3729 1&:84:42 4 ffi2 a.o D.0 eo 249 38S 8.8 37(11 15:Sli:12 4 29l!o 0.0 0.0 60 2.ce 363 8,,4 36611 , 15:38':411 4 2848 0,0 D.0 M 249 383 ll.S 8885 15:38:13 4 2937 o.o D.0 60 2-19 363 3,2: 3&f8 10:36:43 4 2925 u.o 0.0 ClO 249 3113 3,t 3827 15:37:13 4 281B D.D 0.0 eo 249 363 a., 3809 18:37!49 4 280'1 0.0 n.o 60 ~B 36, 3,0 3591 1:1:36:13 4 2897 0.0 0,0 60 2411 383 2.0 3575 111:38:43 4 288Q o.o 0.0 ea 248 363 2.8 38611 18:Si;tS 4 2880 0.0 D.0 60 249 383 2.8 3543 16:811:30 4 0 D.O Q.O 60 248 363 2.7 a&211 

Jgb start: Mon11ay, June 161, 2003 



J. Stimulation Proced11res 

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 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. 
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Proposed Injection Facility Schematic 
Irvin #A-19 

API ID 37-003-0053 
EPA U IC Project 

FIGURE K-1 
Janua 2005 



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. Original Conductor Casing: 13 3/8" O.D. Sanded-in@ 40'. 

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

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 
7/8"- 6.50 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. 

https://7/8"-6.50


M. Construction Details 

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



PROPOSED WELL CONSTRUCTION 

Pressure Gauge 

Pressure Recorder to measure 
conUntous annulus pressure 
between 7" csg & 2 7/8" tbg. 

2" Cross tee 

r X 2 7/8~ Wellhead 

Pressure Gauge 

~ 0---....,.1.,....0 =314-,,!• X 7" Wellhea}:d::)l<I~' 

~~ 

13 3/8" O.D. Conductor 
Sanded-In @ 40 ft 

10 3/4" O.D. Surface Casing 
Set 1013 ft-Cemented to Surface 

Prepared By: 

2 7/8" O.D. 6.5#/ft. 
Injection Tubing 

Set In Baker Packer 7009 ft 
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Injection Zone 

Lower Confining Zone 

~ 

DTD = 7840' 
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Pressure Recorder for 2 7/8" tbg. 
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0 -
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~,~~ 
Injection Fluid Flow 

2 7/8" & 7" Annulus Fluid 
Fresh Water w/Corrosion Inhibitor 

7' O.D. 26#/ft. N80 
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Set@ 7232 Cemented to 5434' 
(Cement Bond Lo CBL Confirmed) 

Baker 2 7/6" x 6.078" O.D. Lok Set Packer 
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Ridgley Sandstone & Shriver Chert 

7293'-7335' 

Lower Confining Zone (Shale} 
7335'-7840' 

og • so re s 

Proposed Injection Well Schematic 
Irvin #A-19 

API ID 37-003-0053 
EPA UIC Project 

FIGURE M-1 
Janua 2005 



0. Plans for Well/ Equipment Failures 

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

The following Table 0-1 outlines potential problems, how they will be detected, the 
preventive measure or corrective procedure: 

Table 0-1 

Situation Detection Res(!onse 

1) Plugging off of water Injection pressure recorder *Automatic shut-down by 
injection pipeline or at pump will sense pressure mercoid switch. 
injection tubing in well. rise. 

2) Rupture of water Injection pressure recorder • Automatic shut-down by 
injection pipeline. at pump will sense pressure mercoid switch. 

drop. 

3) Rupture of injection Pressure recorder should *Manually shut off injection 
tubing into annular sense this situation; to problem well. 
space. however individual 

pressure gauges at 
injection wells will br, 
monitored dailv. 

4) Electricity failure. C}bservation by operator. No effect on injection 
unless prolonged power 
outage. 

5) Injection/Circulating Observation by operator. Check valves in manifold 
pump breakdown. line will prevent back-flow. 

6) Injection/Circulating Injection pressure recorder *Automatic shut-down by 
oumo over-soeed. will sense oressure rise. mercoid switch. 

*Indicates automatic telephone message to EOG's Indiana, PA Division office on 24-
hour line (724) 465 3314. 

It is relevant to note that operation of the Brine Storage and Injection facility and normal 
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 
eupervisor. 



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: 

,-
Aaencies , Phone Number 

Mahaffev Fire Deoartment 814-277-6639 
Pennsvlvania State Police 814-938-0510 
PA Dept. of Environmental Protection-Inspector 814-472-1714 Office/ 412-417-7951 Cell 
Environmental Protection Aaencv-Reaion Ill 215-814-5464 
Environmental Protection Aaencv-lnsoector 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: 

I) 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 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. Pump 100 ft. Type 1 cement plug on top of packer. 
4. Pull 100' of 2 7/8" tubing. Pump 1325' of 6% gel spacer. 
5. Pull 2 7/8" tubing. 
6. Cut 7" casing 5484' (50' above TOC). Pull 7" casing. 
7. Run 2 7 /8" tubing to a depth of 5584' 
8. Pump 200' Type 1 cement plug (plugs 3 & 4, 100' in casing stub & 

100' above c:asing stub). 
9. Pull 200' of 2 7/8" tubing. Pump 2284' 6% gel spacer. 
10. Pull 2284' of 2 7/8'tubing. Pump 900' of 50/50 Poz cement plug. 
11. Pull 900' of 2 7/8" tubing. Pump 1137' of 6% gel spacer. 
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. Bail fluid out of 10 ¾" to TOC. 
15. Fill 1O¾" casing with #28 Gravel to surface. 
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 



OMO Uo, 2440.0042 Apptoval Es:plree 1131/08 

United State• Environmental ProtecUon Agency 
Figure Q-1 

S.EPA W■ahlngton, DC 20480 

PLUGGING AND ABANDONMENT PLAN . 
Name and Addreea of Facility ~r;~ AddreH of 9':\'ltr/Operatof' 

esources, nc. 
Irvin Fee 'A'-19 400 Souhtpointe Blvd-Southpointe Plaza 1, Suite 300 

C•nonsburn PA. 15317 

Locate Wall and Outllna UnH on - I County I Pan111t Number 

Sadlon Plat - 840 Aerea 
PA Clearfield 37-003-00053 

N 
Surface Location DetcrfpUoll N 40 58' 24.6" W 78 48' 18.3" 

' • ' ' ' • _._1/4of_114of_1/4of_1/~of SacUon Townahlp Rang• 

,_J._LJ._ ... J._LJ._ Locate well In two dlractfona from naanal llnaa of quarter secUon and dt1lllrig unit 
I I I I I I 

.... -t-1--t- 1--t-1--t- Surface 

_ J._LJ._ _J._LJ. _ Location_ ft. fn11 (MIS)_ Lina of quartsr aacUon 

I I I I I I and ft. from (ENI) Unt of quarter HcUon, 
. . . . TYPE OF AUlHORIZATlON WELLACTMlY 

w . . . . . E [!) lndl_vldual P~rmlt □ CIASSI ,...J._LJ._ ,...J._LJ._ D Ana Permit I!) CLASS n 
I I I I I I 

.... -t-1--t- 1--t-1--t- 0Rulo I!] Brfne Dlapoeal 

,...J._LJ._ ,...J._LJ._ . Number or We Ila _1_. 
D Enhanced Recovery 

I I I I I I D Hydrocarbon Storage . . . . □ CIASSIII 

8 
Laaaa Name Irvin Fee Well Number 'A'-19 

CASING AND TUBING RECORD AFTER PLUGGING METHOD OF EMPLACEMENT OF CEMEITT PLUGS 

SIZE WT(LB/Fl) TO BE PUT IN WELL (FT) TO BE LEi'T IN WELL (Fl) HOLE SIZE ~ Tbe Balance Method 
3 3/8 48.00 40 40 171/4 D Th• Dump Ballar Method 
0 .,,4 40.50 1013 1013 12 3/4 □ Tba two-Plug Matllod 

7 26.00 7232 @1850 9 7/8 0 OU!or 
2 7/8 6.50 7099 0 

CEMENTING TO PLUG AND ABAND9N DATA: PLUG 1:1 PLUG ft PLUG13 PLliGN PLUG A PLUG fl PLUG WI PLUG#8 

Size of Hole or Pipe In which Plug WIii Be Placed {lnche 7" 7" 7" 9 7/8" 9 718" 9 f/0 9 f/0 9 718" 
Depth to Bottom or Tubing or Drlll Pipe (ft 7099 6909 5584 5484 5384 3100 2200 1063 
Sack• of Cement To St Usad (each plug) 18.20 ---- 11>,LU A.fi,tJH ---- .,, -, .u~ ----- 41.23 
Slurry- Volume To Ba Pumped (cu, ft,] . 21.48 284.61 21.<m 53.19 1£1~.oo ~,o./1 OU~./ f 53.19 
Calculated Top of Plug (ft) 6909 5584 5484 5384 3100 2200 1063 963 
Meaeured Top of Plug (If tagged ft.! 6909 ---- 5484 5384 ---- 2200 ----- 963 
Slurry Wt (LbJGal,) • 15.6 8.34 15.6 15.6 8.34 14.15 8.34 14.15 
Typ• Cemant or Other Material (Clase Ill) Tvoe 1 6%Gel Type 1 • Type 1 070 li81 bU/bUpo, tl"/o <,;el 0/50Poz 

UST AU OPEN HOLE AND/OR PERFORATED INTERVALS AND INTERVALS WHERE CASING WILL BE VARIED (H any) 

From To From To 

. 

EIUmated Coat to Plug Wall, 

$48,611.00 

CertlllcaUon 

I certify undar tha penalty of law that I have penonaUy examined and am familiar with the lnfon11aUon 111bmlttad In Ulla document and 111 
attachmantl and that, baaed on my Inquiry of thoea lndlvlduall Immediately napon,lble for obtaining the lnfon11atlon, I ball eve that the 
lnfon11aUon la true, accurata, and complete. I am awara that there ant algnlflcant panalUH for aubmlttlng fain lnfon11aUon, Including the 
poHlblllty of nna and lmprtaonmanl (Raf. 40 CFR 144.S2) 

Name and Offlclal Tide (Please type or print) Sfgnatu.-. Qate Signed 

Michael McCown, P.E. Operations Manager ~ ')Ylf c~ I- 7:,/- o~ . 
EPA Form 7820-14 (Rav, 1.011 



Figure Q-2 

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

Contractor Item Estimated Cost 

1. Key Energy Services Service Rig 
Dozer 
Truck & Trailer 
Excavator 
Water Tanks 
Power Tongs 
Stripper Head 
Trash Pump & Hoses 
Open Top Tank 
300 bbl Tank 
Steel Cellar 
Rig Base Beam 
Extra Labor 
Pit liner $31,349.00 

2. Appalachian Well Services Cement/Gel/Pumping $11,472.00 

3. Allegheny Wireline Services 7" Casing Cutter $ 2,730.00 

4. Eastern Reservoir Services Wireline/Blanking Plug $ 3,060.00 

TOTAL ESTIMATED P&A COST .......................................... $48,611.00 

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



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 

https://31,439.00


!APIJALACHIAN WELL ~[~VICES PRIC~ ESTIMATI[ 19.Ja.n-05 ) 

Cuatomer/cperator: • l!.C.O. 
Well/Leaa11: Irvin fEE(A) #19 Pl.A 

Praparar: Dave Miller 

Day 1 

l°EMENTINO EQUIPMENT & SER.V(Cf'!S 

MILl!!AGll • . • . • 
I Unit Price Unlls 

cement Pump, Auxllary Equipment. ~nd aH other Servtce Unit, 4.eo 20.00 
Smail Vehlclea, S~pe,v!aciry Vehicles, etc, 3,DD 

jgEMENT EQUIPMENT = 
20.00 

Plug To Abandon, per pump, 6,000' • 10,000', per 8 hour• J,DOO.OD 1.00 
Minimum slurry blending cilarge (100 cu. II. minimum), per job 200,00 1.00 

Minlnlum delivery c~arga. par Job 32fi.DD 1.00 

Benlonlle Gel
1 
per cwt 30.40 11.00 

TOTAL PR.ICE 
OIBCOUNt 30% 

FUEL SUR.CHAR.OE 
NET PR,ICE 

: JobTypa 

92.00 
BO.DO 

J,000.00 
200.00 
326.00 

334.40 

4,D11.40 

1,203.42 

1D0.DD 
2,107.28 

TN! abcva Prn:.ea .IVllt Dtacout111i· 919 an Baumale onlv and avtiJecl lo Iha Tarma and Cot1d1t>ona .._g &et forth lh Ula tli1"1'11rrt Pt1ce Book ae pubHshed 
lllnCI l\l'aflatife by Appqlac;hl11n Well SINVIOH, Inc. i'hasa Tattn~ Ind Com:l.1t1ons are ptlnNICI M all fie~ R1eelp1S and 11\YOICH. 

\ 



!APPALACHIAN WELL SERVICES PRICE ESTIM,ATE 
Cuetomer/Oparalor< E.O.G. 

Welt/LaaBB: lrvlh FEl';{A) #18 PAIi 
r ... parar: p,..,. MIiiar 

Day2 

Cc111cNTING ElQUIPMENT & Sf:RVICES I Unit Ptlce 

MILEAGE 
Cement Pump, Au~llary Equipment, anci ell other Se!\/lce Units 4,&D 

Small Vehloles: Supervl9ory Vehicle., etc. l.00 

!ct:MENi EQUIPMENT 
Plug To Aba~don, pee pump, 0'. - 5,000'. per 8 houra 

Minimum ,luJTy blending chQrge (10D cu. ft. minimum), par job 

Minimum delivery charge, per Job 

(CEMENTING PRODUCTS 

Standard Cement ('Type 1), per sack (cu, ft.) (94 lbs) 

Benlanlte Gel, per cwt. 

TOTAL PRICE 

DISCOUNT 
FUEL SURCHARGE 

NET PRU:;I! 

J,160.DD 
200,00 

325.GD 

11,71 

30.40 

Unit,, 

20.0D 
20.DD 

1 .00 
1.00 

1.00 

85.D0 

10.D0 

30% 

19.Jan-05 ! 

: Job Type 

Extended 
Price 

92.00 
80.00 

2.150,D0 
200.00 

326.00 

898.75 

547.20 

4,JT~.98 
1,J11.BI 

100,00 
3,161.07 

The above Pr1Cta Ind m,oountt 1('811'1 a1UITl111te only and JubJKl tQ the Terina and ConOlbans -35 •et fgr(ll In the OU~I P/lce Book a, j)IJbhthed 
•t\d avellable tr, AP1'i'l■i.fl1en Wel'I Sel"l10!11, Ilic. Tti.a&e Terma llftd Car.d_jt10fll are pr1r,led Qn elf F161CI A:t0f1pts and lmiorcea. 



!APPALACHIAN WELL SERVICES PRICE ESTIMATE 
CuatomerlOpe111lor: 1:.O.G. 

W111/Leaa■: Irvin FEE(A) 11119 
Pmparer: IJ:lve Millar 

Oey3 

CEMENTING EQUIPMENT & SERVICES 
f Unit Ptlce 

Cemenl Purnp, Auillary Equl~menl, and ell other Service Units 
s.mall Ve'1Icfea, Supervisory Vahlclaa, etc. 

fCl!MENT EQUIPMENT 

Plug To AbandoM, per pump, O'. 6,000', per 8 hours 
Minimum slurry blending charge (100 cu. it minimum), per job 

N!lnlmurn delivery cherge, per Job 
jc~MENTINO PRODUCTS • 

4.liU 
3.DD 

2,150.00 
200.DU 

325.00 

8,75 
!10,411 

PIA 

Units 

20.00 
20.00 

1.00 
1.00 
1.00 

415,00 
17.00 

60/5D l'oz (incl~dea 2% Gel), per oack (cu, fl.) (84 Iba) 
Bentonlte Gel, per cwt 

Sa~,perpound 0,29 2,075.00 

TOTAi. PRICE 
DISCOUNT 

FUEi.. SURCHARGE 
NET PRICE 

30¾ 

18-Jan-05 I 

: Job lypa 

Ji1<len11aa 
Price 

92.00 
60,00 

2,150.00 

200.00 
325.00 

3,631.25 

516.80 

601,7S 

7,578.80 

l!,27S.04 

100.no 
5,403.76 

The et.ova Prica1 Ind Diaoount,, a,b an Hllniete unfy and 1ubJSCl to lhe Termo 1nd Co,,dlb0111 Q9 eat fvr\h ln \rt& ~rrarit Pnm Book as P1.1.bl1thad 
ttnd •"'■liable by App,■lachlari Well ServJoea, inc Th111e Tenns INJ COl'li:tltlons are pll"rta on au Flel.ti Receipt& and Invoices 



Dave Sweeley 
EOG ll.Cll01ll1)C8 

2039 Saulh 6" S1Xett 
~ Pa.15701 

RE: . Cased hole 

D<zrDave: 

D<icembet IS, 2004 

Al.legh)lny W-ueline lieol0e.!I, Jno. would like to extend the lhllowlng Cased Hole J;llico lln- }'Oil. Well depth apn,x. 
4&JO It (Brady Field) 

1 • lri11 1o m 7'111. QR, 

Pries· 
' 

ServloeC!mge 
cemm Bond tos 
7 in C80. Culttt 

Tolill 

Leos 35o/o l>lsanult 

$1,400.00 
$1,450.00 
Sl,350.00 
54,200.00 

SJ,731UJO 

Look (orwanl to Pn>Yfding )'OIi with die !l8Dle ext:ellani senice quallty you ~ g10wn to expect ftom All"lheny 
W"m,Jine Scnius, ldo. We offior you llale of the art eqalpment wflll well lnimed, eiq,erieor.ed pmoilal. rn addition, 
tu - best Tampel1llure, Ultm-sonlo Oas t>ela>tor 81111 tmJa aavillg full Blaok aapobih'tieo. Combino all Ibis~ 
with lftlloty-fint policy equals a winning cqnbimll:ion lbr yum company, • 

[!you have 111y que.,tiOll8 or IXlllCems about die hlrlllS of this plcopropolllll, 1deue C<JD1£I lllll at (724) 354-3090 or 
(724) 388-4819 



Eastern Reservoir Services --------------•--------------••-w•--------
16460 Route 8 Phone: Bl-443B-2006 
Union City, PA 16438 Fax: 814438-2293 

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. 

Dave1 

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~-

TOll')Miller 
ERS 

















 

 

 

  
 

  
 

  

 

 
 

 

 

 

 

  

       

                           

                              

                                

                                                   

                             

                                              

                           

 

   

                        

                            

                            

 

 

  

       
                        

                           

                            

                                              

                       

                                        

                        

    

 

                      

                         

                     

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 

disposal 

Water TBD $ 8,000 

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 

8 

Water trucking and 

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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	pH 
	7.56 
	pH units 

	Temperature 
	Temperature 
	9.6 
	C 

	Specific Conductance 
	Specific Conductance 
	586 
	umhos/cm 


	I202663 
	I202663 
	I202663 
	Yes 

	I202665 
	I202665 
	Yes 

	I202666 
	I202666 
	Yes 

	I202664 
	I202664 
	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 
	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 
	pH units 
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	9.7 
	C 

	Specific Conductance 
	Specific Conductance 
	714 
	umhos/cm 


	I202667 
	I202667 
	I202667 
	Yes 

	I202669 
	I202669 
	Yes 

	I202670 
	I202670 
	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 
	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 
	Yes 

	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 


	Table
	TR
	TH
	Figure


	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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	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 
	Figure
	Figure
	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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	Figure
	Figure
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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 








