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WEST VIRGINIA DEPARTMENT OF

ENVIRONMENTAL PROTECTION
OFFICE OF OIL AND GAS UNDERGROUND INJECTION CONTROL

601 57" Street, SE (UIC)
Charleston, WV 25304
(304) 926-0450 PERMIT APPLICATION
www.dep.wv.gov/oil-and-gas

2D0871056 ., 47-087-01056 Kaufman W-19

UIC PERMIT ID # WELL #

Section I. Facility Information

Facility Name: Kaufman W-19 Disposal

Address; 5260 Dupont Rd
City: Spencer State: WV Zip: 25276

County: Roane

Location description:

On the waters of Millstone Run in Smithfield District of Roane County

Location of well(s) or approximate center of field/project in UTM NAD 83 (meters):

Northing: 4,289,969.6 Easting: 477,119.8

Environmental Contact Information:
Name: Matt McGuire Tite: HSE Mgr

Phone: 304-483-3266 Email: mmcguire@hgenergylic.com

Section 2. Operator Information

Operator Name: H G Energy LLC
Operator ID: 494497948

Address: 5260 Dupont Rd
City. Parkersburg State: WV Zip: 26101
County: Wood

Contact Name: Roger Heldman Contact Titte: Operations Mgr
Contact Phone: 304-481-8061 Contact Email: rheldman@hgenergylic.com
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Section 3. Applicant Information
Ownership Status: [ PRIVATE [JPUBLIC [JFEDERAL [JSTATE
O OTHER (explain):
SIC code: [ 1311 (2D,2H,2R) [ 1479 (3S) O OTHER (explain):
Section 4. Applicant/ Activity Request and Type:
A. ApplyforanewUICPermitt [O2p [O2d O2rR O3S
B. Reissue existing UIC Permit: 20 O2¢ O2r [d3s
C. Modify existing UIC Permit: O20 O2d4 O2r [Os3s
(Submit only documentation pertaining to the modification request)
2D COMMERCIAL FACILITY: OvYes @ENO
Section 5. Briefly describe the nature of business and the activities to be conducted:
Oil & natural gas production. Water produced from approximately 75 shallow wells is injected into
the Big Injun Sand.
=\
=\
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SECTION No. 6

1.

4,

Water produced in conjunction with crude oil from the Wm Kaufman lease is separated from the
oil and gathered in a 100 bbl storage tank near the location of Kaufman W — 17. This water along
with water produced from nearby Clover Field Big Injun wells is filtered and in injected into
Kaufman W- 19. A schematic of the production facility is show in the attached Fig No. 1.

The attached Fig No. 2 is a schematic of the as drilled injection well, Wm Kaufman W-19, with Big
Injun ( injection zone ), Big Lime, and shale ( confining zones ) marked. Tubing and casing depths
along with cement info is also shown on the schematic.

See Appendix A & B

This disposal well was drilled in 1964 and logged with GR/ Density/ Caliper logs. A copy of The
United States Department of the Interior Report No 6992 ( Reservoir Study of the William Kaufman
Clove-Rush Run Oilfield, Roane County, WV by Karl-Heinz Frohne ) is shown in Fig No. 3. This study
provides a detailed study of the reservoir based on a core from Wm Kaufman No. 7 located approx.
2600’ South West of Kaufman W- 19.



SECTION No. 7

1. A% mile fixed radius from the injection well, Wm Kaufman W-19 was utilized for the AOR
investigation.

2. Attached in Fig No. 4 is a map showing the wells within the AOR. The wells within the AOR
are listed in APPENDIX C. The Well records available are also enclosed in Fig No. 5. The local
PSD ( Clover PSD ) was contacted and the required Affidavit obtained. It is enclosed in
APPENDIX D.

3. The USDWs in this area vary from approximately 20’-to 100’". Six potential sources of
drinking water were identified within the AOR. TDS was measured as part of the analysis.

4. The wells within the AOR were located and shown on the attached map ( Fig No. 5 ). All but
one of the residences were determined to be utilizing the Clover PSD for their water source.
The remaining well and one additional well, located outside the AOR were sampled for
analysis. The results of this analysis is shown in APPENDIX E.

5. The samples were collected by a WVDEP certified laboratory as set forth in 40CFR Part 136.

6. No corrective action is deemed necessary buy the operator at this time.

7. This application if for a single disposal well and not an area permit.



SECTION No. 8

The Clover Field is located on the western flank of the Arches Fork Anticline. The reservoir
boundary, as determined from early drilling, was controlled on the west and down dip by water and
on the east and up dip by a decrease in permeability. The Big Injun Sandstone is the productive
interval in this filed. The Keener is a very fine grained to coarse grained, tightly cemented with very
low permeability, sandstone. The Keener grades into the oil productive Pocono Big Injun Sandstone.
The Big Injun is light gray to light green, very fine to medium grained, moderate to well sorted, sub
angular, calcite or dolomite cemented sandstone. The Big Lime overlays the Keener and the Pocono
Shale underlies the Big Injun. Both are thick impermeable formations. The Big Injun on the Kaufman
lease can be described as follows:

Gross sand thickness: 24’

Pay thickness: 12.5
Permeability: .8 md

Porosity: 15%

Connate water saturation: 65%

The full core report from Wm Kaufman No. 7 is included in the United States Bureau of Mines
Department of the Interior Report No 6992 ( Reservoir Study of the William Kaufman Clover-Rush
Run Oilfield, Roane County, WV by Karl-Heinz Frohne ) is shown in Fig No. 3.



SECTION No. 9

The current operating conditions of this water disposal well are:
Average daily rate or volume- 10 bbls

Maximum Daily rate — 150 bbls

Average daily injection pressure- 500 psig

Maximum injection pressure — 686 psig

2. The attached Appendix G lists the wells served by this diposal well.

3. The injection fluid was sampled an analized for the required constituants. A copy of the analysis
is attached in the enclosed Fig No 6.

4, The only additive to the injected fluid is a scale and corrosion inhibitor combination ( Baker
Hughes WCW219 ). This material is added to the injection water at a concentration of 50 PPM.
A MSDS is enclosed in Fig No. 7.

5. The tubing / casing annulus of this injection well is filled with fresh water with a packer fluid
(corrosion inhibitor).

6. Inthe event of a well failure the injection will be immediately shut in. The surface casing in this
injection well is set at 466’ and cemented to surface. The depth of the casing is below any know
USDW in this area. If there was a failure of the injection string ( tubing ) there would still be
three layers of protection between the injection fluid and the USDW'’s. Those three layers are
the 4 %4” long string, 8 5/8” surface casing, and the cement outside of the 8 5/8” casing. The
tubing casing annulus is left open during injection so any failure on the injection string will be
noticed soon after any failure. In the event of a mechanical integrity failure that cannot be
repaired immediately the water will either be disposed of in a commercial injection well or the
producing wells shut in until the issues is resolved.



7=\ SECTION No. 10

1. Pressure and injection volumes are monitored daily for this injection well. Those volumes and
pressure are recorded by the lease operator and reported weekly. That information is reported
to the WVDEP monthly on form WR -40. This process has worked successfully for the 25 yrears
this well has been utilized as a disposal well.

2. Currently the majority of the fluid injected at this well is transported by pipeline to the storage
tank that services this injection well. A small portion of that fluid is transported by a small truck
with a 500 gals tank from the producing well to the storage tank that serves this injection well.
Those volumes are recorded at the producing well weekly. The only fluids injected are the fluids
transported via pipeline and this small truck.



SECTION No. 11
Please see APPENDIX H for Ground Water Protection Plan for this facility.



SECTION No. 12

This injection well has surface casing set at 466’ and cemented to surface. The 4 1/2” long sting is set at
2272’ and cemented to approximately 2025’. The well will be plugged to the standards set by the

WVDEP at the time it is plugged. If the well were to be plugged today the cement plugs would be set as
follows:

Plug No 1 -2200’-2100

Free point, cut and POH w/ 4 %" casing —est 1975’
Plug No 2 —2025’-1925’

Plug No 3 - 1100’-1000’

Plug No 4 —515’-415’ ( base of surface casing )
Plug No 5 - 100°-0

6 % gel between cement plugs.



™ SECTION No. 13

Additional $5000 bond was posted at a prior renewal of this permit and we would ask that that bond
remain in effect.



SECTION No. 14

See APPENDIX |




SECTION No. 15

This injection facility is remotely located and accessed via a roadway shared with a few
residences. When unattended a locked gate blocks the access to this facility.

See APPENDIX J



m SECTION No. 16

SEE APPENDIX K
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~~ APPENDIX A
' Injection Well Form

1) GEOLOGIC TARGET FORMATION Big Injun

Depth 2202 Feet (top) 2235 Feet (bottom)
2) Estimated Depth of Completed Well, (or actual depth of existing well): 2277 Feet
3) Approximate water strata depths: Fresh 200-400 Feet Salt 1245 Feet

4) Approximate coal seam depths: None

5) Is coal being mined in the area? Yes | l No -

6) Virgin reservoir pressure in target formation 960 psig Source Estimated
7) Estimated reservoir fracture pressure 2455 psig (BHFP)
8) MAXIMUM PROPOSED INJECTION OPERATIONS:
Injection rate (bbl/hour) 12
Injection volume (bbl/day) 50
Injection pressure (psig) 686
=\ Bottom hole pressure (psig) 2400

9) DETAILED IDENTIFICATION OF MATERIALS TO BE INJECTED, INCLUDING ADDITIVES:

Produced water, bactericides, and other chemicals as may be necessary to maintain water
quality.

Temperature of injected fluid: (°F) 60

10) FILTERS (IF ANY)
Cartridge filters at injection pump and well head.

11) SPECIFICATIONS FOR CATHODIC PROTECTION AND OTHER CORROSION CONTROL

No cathodic protection is utilized at this time. Internal corrosion protection through
chemical corrosion inhibitors.

Promoting a healthy environment. dep
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-~ APPENDIX A (cont.)

12. Casing and Tubing Program

TYPE Size |[Newor | Grade Weight per ft. FOOTAGE: | INTERVALS: | CEMENT:
Used 1b/ft For Drilling | Left in Well Fill-up (Cu.
Ft.)

Conductor 103/4| NA NA NA 9 9 NA

Fresh Water 8 5/8 N H-40 28 466 466 CTS

Coal

Intermediate 1

Intermediate 2

Production 41/2 N J-55 9.5 2272 2272 53

Tubing 2 3/8 N J-565 46 2103 2103

Liners

TYPE Wellbore Casin Wall Burst Pressure | Cement Type | Cement Cement to

Diameter Size Thickness Yield (cu. | Surface ?
-~ f./sk) (Y orN)

Y | Conductor drive 10 3/4 NA NA NA NA N

Fresh Water 10 8 5/8 .264 2950 Reg Neat 1.18 Y

Coal

Intermediate 1

Intermediate 2

Production 77/8 41/2 205 4380 50/50 Poz | 1.26 N

Tubing 2 3/8 .167 6770 NA NA N

Liners

PACKERS Packer #1 Packer #2 Packer #3 Packer #4

Kind: tension

Sizes: 4" x 2"

Depths Set: 2103

Promoting a healthy environment. dep
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REI Consultants, Inc. - Analytical Report WO#: 17122738

Date Reported: 1/15/2018
Orijginal
Client: HG ENERGY LLC Collection Date:  12/20/2017 2:20:00 PM
Project: KAUFMAN UNIT WATER SAMPLING Date Received:  12/20/2017
Lab ID: 17122738-02A Matrix: Drinking Water
Client Sample ID: KJL Site ID: SPENCER, WV
Analysis Result MDL PQL NMCL Qual Units Date Analyzed NELAP
METALS BY ICP-Low Level Method: EPA 200.7 Rev. 4.4 Analyst: EP
(1994)

Aluminum ND 0.0030 0.0050 NA mg/L 12/26/2017 3:33 PM
Arsenic ND 0.0080 0.0200 NA ma/L 12/26/2017 3:33 PM
Barium 0.277 0.0030 0.0050 NA mg/L 12/26/2017 3:33 PM
Calcium 37.9 0.0500 0.500 NA mg/L 12/26/2017 3:33 PM
tron 0.705 0.0100 0.0500 NA mg/L 12/26/2017 3:33 PM
Manganese 0.0655 0.0030 0.0050 NA mgiL 12/26/2017 3:33 PM
SEMI-VOLATILE RANGE ORGANICS Method: SW8015C Analyst: YT
TPH (Diesel Range: C10 - C28) ND 012 0.25 NA mg/L 12/27/2017 7:03 AM
TPH (Oil Range: C22 - C36) ND  0.12 0.25 NA mg/L 12/27/2017 7:03 AM

Surr: o-Terphenyl 69.9 NA 17.6-135 NA %Rec 12/27/2017 7:03 AM
VOLATILE RANGE ORGANICS Method: SW8015C Analyst: TKC

. TPH (Gasoline Range: C6 - C10) ND 0.250 0.500 NA mg/L 1/2/2018 8:38 PM

Sumr: 2,5-Dibromotoluene 68.0 NA 53.5-143 NA %Rec 1/2/2018 8:38 PM
VOLATILE ORGANIC COMPOUNDS NMethod: SW8021B Analyst: TKC
Benzene ND 0.500 1.00 NA pgiL 1/2/2018 8:38 PM
Toluene ND 0.500 1.00 NA pgll 1/2/2018 8:38 PM
Ethylbenzene ND 0.500 1.00 NA pgiL 1/2/2018 8:38 PM
m,p-Xylene ND  1.00 2.00 NA palL 1/2/2018 8:38 PM
o-Xylene ND 0.500 1.00 NA pg/L 1/2/2018 8:38 PM

Surr: 1,1,1-Triftuorotoluene 76.1 NA 57.1-139 NA %Rec 1/2/2018 8:38 PM
SURFACTANTS: Method: SM5540 C-2000 Analyst: BD
MBAS (calibrated on MW340 LAS) ND 0.0250 0.0625 NA mg/L 12/21/2017 5:21 PM
COLIFORM BY MPN: Method: SM9223B-QT Analyst: BD
E-Coli ND 1 1 NA MPN/100mL  12/21/2017 10:45 AM
Total Coliform 11 1 1 NA MPN/100mL  12/21/2017 10:45 AM
ANIONS by ION CHROMATOGRAPHY Method: EPA 300.0, Rev.2.1 Analyst: CF

(1993)

Chleride 377 020 1.00 NA mg/L 12/26/2017 10:35 AM
Sulfate 575 1.00 5.00 NA mgiL 12/21/2017 11:25 PM

Page 4 of 18



WO#: 17122738
Date Reported: 1/15/2018

REI Consultants, Inc. - Analytical Report

Original
Client: HG ENERGY LLC Collection Date: 12/20/2017 2:20:00 PM
Project: KAUFMAN UNIT WATER SAMPLING Date Received:  12/20/2017
Lab ID: 17122738-02A Matrix: Drinking Water
Client Sample ID: KJL Site ID: SPENCER, WV
Analysis Result MDL PQL MCL Qual Units Date Analyzed NELAP
TOTAL DISSOLVED SOLIDS Method: SM2540 C-1997 Analyst: KY
Total Dissoived Solids 199 5 10 NA mg/L 12/21/2017 7.00 PM
TOTAL SUSPENDED SOLIDS Method: SM2540 D-1997 Analyst: KY
Total Suspended Solids 2 1 5 NA J mg/L 12/21/2017 5:00 PM
pH - LAB TEST, HOLD TIME EXPIRED: Method: SM4500-H+-B-2000 Analyst: VS
pH 7.10 NA NA NA H sSuU 12/22/2017 2:06 PM
ORGANIC CARBON, TOTAL Method: SM5310 C-2000 Analyst: VS

Total Organic Carbon 0.74

0.20

1.00 NA J mg/L

12/27/2017 1:30 PM
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WO#: 17122738

Date Reported: 1/15/2018

REI Consultants, Inc. - Analytical Report

Original
Client: HG ENERGY LLC Collection Date:  12/20/2017 4:30:00 PM
Project: KAUFMAN UNIT WATER SAMPLING Date Received: 12/20/2017
Lab ID: 17122738-03A Matrix: Drinking Water
Client Sample ID: KRAS Site ID: SPENCER, WV
Analysis Result MDL PQL MCL AQual Units Date Analyzed NELAP
METALS BY ICP-Low Level Method: EPA 200.7 Rev. 4.4 Analyst: EP
(1994)

Aluminum ND 0.0030 0.0050 NA mg/L 12/26/2017 3:37 PM
Arsenic ND 0.0080 0.0200 NA mg/L 12/26/2017 3:37 PM
Barium 0.0070 0.0030 0.0050 NA mg/L 12/26/2017 3:37 PM
Calcium 0.191 0.0500 0.500 NA J mg/L 12/26/2017 3:37 PM
Iron 0.212 0.0100 0.0500 NA mg/L 12/26/2017 3:37 PM
Manganese ND 0.0030 0.0050 NA mg/L 12/26/2017 3:37 PM
SEMI-VOLATILE RANGE ORGANICS Method: SW8015C Analyst: YT
TPH (Diesel Range: C10 - C28) ND 0.13 0.26 NA mg/L 12/27/2017 7:36 AM
TPH (Ol Range: C22 - C36) ND 0.3 0.26 NA mg/L 12/27/2017 7:36 AM

Sum: o-Terphenyl 32.8 NA 17.6-135 NA %Rec 12/27/2017 7:36 AM
VOLATILE RANGE ORGANICS Method: SW8015C Analyst: TKC
TPH (Gascline Range: C6 - C10) ND 0.250 0.500 NA ma/L 1/2/2018 9:09 PM

Sur: 2,5-Dibromotoluene 69.1 NA 53.5-143 NA %Rec 1/212018 9:09 PM
VOLATILE ORGANIC COMPOUNDS Method: SW8021B Analyst: TKC
Benzene ND 0.500 1.00 NA pglL 1/2/2018 9:09 PM
Toluene ND 0.500 1.00 NA pg/L 1/2/2018 9:09 PM
Ethylbenzene ND 0.500 1.00 NA ugiL 1/2/2018 9:09 PM
m,p-Xylene ND 1.00 2.00 NA pgiL 1/2/2018 9:09 PM
o-Xylene ND 0.500 1.00 NA pg/L 1/2/2018 9:09 PM

Surr: 1,1,1-Trifluorotoluene 81.1 NA 57.1-139 NA %Rec 1/2/2018 9:09 PM
SURFACTANTS: Method: SM5540 C-2000 Analyst: BD
MBAS (calibrated on MW340 LAS) ND 0.0250 0.0625 NA mg/L 12/21/2017 5:21 PM
COLIFORM BY MPN: Method: SM9223B-QT Analyst: BD
E-Coli ~ ND 1 1 NA MPN/OOmL  12/21/2017 10:45 AM
Total Coliform 33 1 1 NA MPN/100OmL  12/21/2017 10:45 AM
ANIONS by ION CHROMATOGRAPHY Method: EPA 300.0, Rev.2.1 Analyst: CF

(1993)

Chloride 6.29 0.20 1.00 NA mg/L 12/22/2017 6:43 PM
Sulfate 6.54 1.00 5.00 NA mg/L 12/21/2017 11:44 PM
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WO#: 17122738
Date Reported: 1/15/2018

REI Consultants, Inc. - Analytical Report

Original
Client: HG ENERGY LLC Collection Date:  12/20/2017 4:30:00 PM
Project: KAUFMAN UNIT WATER SAMPLING Date Received:  12/20/2017
Lab ID: 17122738-03A Matrix: Drinking Water
Client Sample ID: KRAS Site ID: SPENCER, WV
Analysis Result MDL PQL MCL Qual Units Date Analyzed NELAP
TOTAL DISSOLVED SOLIDS Method: SM2540 C-1997 Analyst: KY
Total Dissolved Solids 211 5 10 NA mg/L 12/21/2017 7:00 PM
TOTAL SUSPENDED SOLIDS Method: SM2540 D-1997 Analyst: KY
Total Suspended Solids ND 1 5 NA mg/L 12/21/2017 5:00 PM
pH - LAB TEST, HOL.D TIME EXPIRED: Method: SM4500-H+-B-2000 Analyst: VS
pH 7.01 NA NA NA H sSuU 12/22/2017 2:07 PM
ORGANIC CARBON, TOTAL Method: SM5310 C-2000 Analyst: VS
Total Organic Carbon 076 0.20 1.00 NA J mg/L 12/22/2017 5:58 PM
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REI Consultants, Inc. - Analytical Report WO#: 17122738
Date Reported: 1/15/2018

Original
Client: HG ENERGY LLC Collection Date:  12/20/2017 12:00:00 AM
Project: KAUFMAN UNIT WATER SAMPLING Date Received:  12/20/2017
Lab ID: 17122738-04A Matrix: Trip Blank
Client Sample ID: TRIP BLANK Site ID: SPENCER, WV
Analysis Result MDL PQL MCL Qual Units Date Analyzed NELAP
VOLATILE RANGE ORGANICS Method: SW8015C Analyst: TKC
TPH (Gasoline Range: C6 - C10) ND 0.250 0.500 NA mg/L 1/3/2018 224 AM PAVA
Suir: 2,5-Dibromotoluene 854 NA 53.5-143 NA %Rec 1/3/2018 2:24 AM
VOLATILE ORGANIC COMPOUNDS Method: SW8021B Analyst: TKC
Benzene ND 0.500 1.00 NA pa/iL 1/3/2018 2:24 AM VA
Toluene ND 0500 1.00 NA pgiL 1/3/2018 224 AM VA
Ethylbenzene ND 0.500 1.00 NA pg/L 1/3/2018 2:24 AM VA
m,p-Xylene ND 1.00 2.00 NA pall 1/3/2018 2:24 AM VA
o-Xylene ND 0.500 1.00 NA pg/L 1/3/2018 2:24 AM VA
Surr: 1,1,1-Trifluorotoluene 87.4 NA 57.1-139 NA %Rec 1/3/2018 2:24 AM
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REI Consultants, Inc.
REIC i

Beaver, WV 25813
TEL: (304)255-2500
dientatatime... ‘Website: www.reiclabs.com

'y

Sample Receipt Checklist

Client Name: HGE001 ) Work Order Number: 17122738

RCPNo: 1 Date and Time Received: 12/20/2017 7:25:00 PM  Received by: Doug Arthur
Completed By: Blane Williams Reviewed By: Jimmy Suttle

Completed Date:  12/21/2017 8:01:22 AM Reviewed Date: 12/21/2017 10:38 AM

Carrier Name: REIC

1. Chain of custody present? Yes El No [
2. Chain of custody signed when relinquished and received? Yes E No D
3. Are matrices correctly identified on Chain of custody? YGSE No D
4. Is it clear what analyses were requested? Yes E No D
5. Custody seals intact? Yes No (1 Not Present E
6. Samples in proper container type and preservative? Yes E No |:]
7. Were correct preservatives noted on COC? Yes E No D NA D
8. Sample containers intact? Yes Z No D
9. Sufficient sample volume for indicated test? Yes |x | No D
10. Were container labels complete? Yes |x | No D
1. All samples received within holding time? Yes [x | No D
12. Was an attempt made to cool the samples? Yes [ | No |:| NA D
13. Sample Temp. taken and recorded upon receipt? YesIZl No D To 04 °c
14. Water - Were bubbles absent in VOC vials? Yes Z No D No Vials D
15. Are Samples considered acceptable? Yes |X | No D
16. COC filled out properly? YesEl No [
Client Notification/Response
Client Name: HGE001 Work Order Number: 17122738
Comment:
Client Contacted: Yes O N [ NA IZI Person Contacted:
Contact Mode: Phone D Fax: E] Email: D In Person:
Date Contacted: Contacted By:
Regarding:

Client Instructions:

Corrective Action:
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DAT Reports.

Data Analysis Technologies, Inc.

7715 Corporate Blvd.
Plain City, OH 43064
800-733-8644

Sample Analysis Certificate

Client: REI Consultants, Inc. Date: 1/12/2018
Address: 225 Airport Industrial Park Road DAT Project ID: 1217048
Beaver, WV 25813 Date Received: 12/26/2017

Attn: Jimmy Suttle
Client Project: COC 9559
Analysis: Hydrogen Sulfide-RSK175/ASTM D6228
The following samples were received on 12/26/2017:

DAT Sample Client Sample ID Date

ID Sampled Matrix

1217048-05a/b KPW 1300 12/20/2017 aqueous

Results: See attached summary.
QC: Met the criteria for the method.

TR

Ronald K. Mitchum, Ph.D.
President, DAT

Reviewed and approved for release by:

1217048B_ Page 1 of 5.



DAT Reports®

Data Summary
Analysis: Hydrogen Sulfide- Method RSK175/ASTM D6228
Client: REIC-COC 9559
DATL Project: 1217048
H2S
Client ID Lab ID Date Sampled (mg/L) RL (mg/L) Q
KPW 1300 (17122738-01A) 1217048-05 a/b 20-Dec-17{ ND  0.000552
ND = Not detected
RL= Low calibration point
ppm=ug/ml (mg/L)
DAT Laboratory, Inc.
reports@datlab.com 7715 Corporate Blvd.
www.datlab.com Plzain City, OH 43064 800-733-8644

1217048B_ Page 2 of 5.
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CHAIN OF CUSTODY RECORD

OF:

COC ID: 9559 1 1% ADDRESS

REI Consultants, Inc.

PO Box 286

Beaver, WV 25813

TEL: (304) 255-2500

FAX: (304) 255-2572
Website: www.reiclabs.com

Please Include Emall Address of Report Recipient Whenever Possiblell!

SUB CONTRATCR) AT LAB COMPANY:  DATA ANALYSIS TECHNOL | ECIAL INSTRUCTIONS / COMMENTS:
- State Code: WV Please use SamplelD as purchase order number.
ADDRESS: 7715 CORPORATE BLVD. After analysis, the ssmples do not need to be retured and can be disposed per your standard Iaboratary
O STATE I practices. Pleage cmail resnlts to Jimmy Suttle at: jsuttle@reiclabs.com Thank you
STATR 2 PLAIN CITY, OH 43064 _—
. . * Preservation Codes:
PHONE: (800) 733-8644 FAX: (614) 873-0810 ANALYTICAL PARAMETERS o Neze
1 Hydrochlorie Acid
ACCOUNT #: BMANL: 2 Nitric Acid
3 Sulfiric Acid
4 Sodium Thiosulfate
-4 5 Sodium Hydraxide/
ko Sodium Areesits
8 m ow&Enﬁwﬂe
g m el 8 Sodiom Sulfite/HCL
ITEM SAMPLEID Chicot Szmpla TD Bottle MATRIX DATE COLLECTED _1 9 Potersium Dikydrogen Citrate
Type mm g 10 Bromis Chloride
w COMNIENTS:
* 10
1 |17122738-01A [KPW _.33_ G- |Waste Water age_:aowy 2 [y
Rej By: Date: Recelved By; Date: Tt . 2
W Thieo UPS B2l 7| Thoi00 REPORT TRANSMITTAL DESIRED:
Ewgwﬁ:\ .W Date: Thme: Received By: Date: Time; {0 HARDCOPY (extra cost) [mR RESF ] ONLINB
Relinquisked By: Date: Time: Received By: Date: Time: FOR LAB USE ONLY
Temp of seples ‘c Attempt to Coal 2
TAT: E& RUSH NextBD [] 204BD O] 348D [
Note: RUSH requests will Incur sarchargest

-

C




DAT SAMPLE RECEIVING

7715 Corporate Blvd. Plain City,OCH 43064.

Project Number: 1217048

Date Received:

12/26/2017

.._Carrier; UPS

. . Client Name:

RE| Consultants

Analysis: ___ Hydrogen Sulfide

Tracking number: 1Z26X7130375660064 :E_agkgg_e.]'_emp;_ 8°C
 Custody Seals”:_No | . .COC: check if COC from client

Sample Information

Client ID: r Laboraton;’ﬁ |" Date | Matrix: ]“ Cont;i-ziég"lw Commient:
CUFWI 0920 1217048-01 a/b :12/20/2017 iaqueous 40mL VOA vial induplicate

R . B . ;.‘ . . .
CPIW 0940 1217048-02 a/b  12/20/2017 laqueous 40mL VOA vial in duplicate
UCUS 1010 1217048-03 a/b 12/20/2017 jaqueous  40mL VOA vial in duplicate
[LCUS 1035 121704804 a/b 1272072017 jaqueous  4OmL VOA vial in duplicate
[KPW 1300 " 1217048-05 /b 12/20/2017 ‘aqueous - 40mL VOA vial in duplicate

»

- /
_%&’,L
E Laboratory Recelving initials

1217048
12/2612017 11:56:61 AM

1217048B_ Page 4 of 5.
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Geochemical Testing Date: 04-Jan-18

CLIENT: REI CONSULTANTS, INC.
Project: CASE NARRATIVE
Lab Order: G1712D23

No problems were encountered during analysis of this workorder, except if noted in this report.

Under West Virginia's Laboratory Certification Program, Geochemical Testing's Laboratory Certificate
I.D. is 141.

SAMPLE RECEIPT CHECKLIST
Response

COC is present Yes

COC is filled out in ink and legible Yes

COC relinquished, signature, date, and time Yes

Samples arrived within hold time Yes

Containers properly preserved for the requested testing Yes

Sample containers have legible labels Yes

Sample preservation verified Yes

Appropriate sample containers are used Yes

Sample container(s) received at proper temperature Yes

Zero headspace where required Yes

Sufficient volume for all requested analyses Yes

Comments on the above checklist: None

Legend: ND - Not Detected S - Spike Recovery outside accepted recovery limits

J - Indicates an estimated value. R - RPD outside accepted recovery limits
U - The analyte was not detected at or above the listed E - Value above quantitation range o B ACCO,,
concentration, which is below the laboratory quantitation limit. *+ _ Value exceeds Action Limit é?& 44,‘,‘;
B - Analyte detected in the associated Method Blank H - Method Hold Time Exceeded é’ 2
Q- Qualifier ~ QL-Quantitation Limit ~ DF - Dilution Factor 1.D. 56-00306 PA DEP

MCL - Contaminant Limit
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Laboratory Results

Geochemical Testing

Date: 04-Jan-i8

CLIENT: REI CONSULTANTS, INC. Client Sample ID: 17122738-03A

Lab Order: G1712D23

Project: Collection Date:  12/20/2017 2:30:00 PM
Lab ID: G1712D23-002 Sampled By: REIC

Matrix: AQUEOUS DateReceived: 12/22/2017 10:55:36 AM
Analyses Result Q MDL  PQL Units DF Date Prepared Date Analyzed
DISSOLVED GASSES Analyst: TEW RSK 175 RSK 175

Butane, dissolved ND 0.010 0.020 mg/L 1 12127117 1:06 PM  01/02/18 2:22 PM
Ethane, dissolved ND 0.010 0.020 mg/L 1 12/271171:06 PM  01/02/18 2:22 PM
Methane, dissolved 0.18 0.010 0.020 mgiL 1 12/27171:06 PM  01/02/18 2:22 PM
Propane, dissolved ND 0.010 0.020 mg/L 1 12/271171:06 PM  01/02/18 2:22 PM

Page 4 of 4
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Laboratory Results

Geochemical Testing Date: 04-Jan-18

CLIENT: REI CONSULTANTS, INC. Client Sample ID: 1712278-02A

Lab Order: G1712D23

Project: Collection Date: ~ 12/20/2017 2:20:00 PM
Lab ID: G1712D23-001 Sampled By: REIC

Matrix: AQUEOUS DateReceived: 12/22/2017 10:535:36 AM
Analyses Result Q MDL  PQL Units DF Date Prepared Date Analyzed
DISSOLVED GASSES Analyst: TEW RSK 175 RSK 175

Butane, dissolved ND 0.010 0.020 mg/L 1 122717 1:06 PM  01/02/18 2:06 PM
Ethane, dissolved ND 0.010 0.020 mg/L 1 122717 1:06 PM  01/02/18 2:06 PM
Methane, dissolved ND 0.010 0.020 mg/L 1 12/27M71:06 PM  01/02/18 2:06 PM
Propane, dissolved ND 0.010  0.020 mg/L 1 122717106 PM  01/02/18 2:06 PM
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1.D. 56-00306 PA DEP
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APPENDIX F
Area Permit Wells
Well Type Well Status
(Injection, (Active, Northi .
. orthing (UTM Easting (UTM
APL# Production, | Abandoned, | \\ g3 Meters) | NAD 83 Meters)
Observation, Shut-in,
Monitoring) Plugged)

Make as many copies as necessary and include page numbers as appropriate.

Page of
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APPENDIX G

APl # Operator Farm Name Well No |Producing Formation
47-087-03022 |H G Energy LLC Bays, J. H. 1 Big Injun
47-087-01955 |H G Energy LLC Bays, J. H. 6 Big Injun
47-087-04492 |H G Energy LLC Bays, J. H. 601 |BigInjun
47-087-02435 |H G Energy LLC Chambers, C. B. 4 Devonian Shale
47-087-03050 |H G Energy LLC Chambers Heirs 1 Big Injun
47-087-02436 |H G Energy LLC Chambers Heirs 5 Big Injun
47-087-02994 |H G Energy LLC Chambers Heirs 6 Big Injun
47-087-03032 |H G Energy LLC Chambers Heirs 7 Big Injun
47-087-03247 |H G Energy LLC Chambers Heirs 8 Big Injun
47-087-03035 |H G Energy LLC Chambers Heirs 10 Big Injun
47-087-03033 |H G Energy LLC Chambers Heirs 11 |BigInjun
47-087-02993 |H G Energy LLC Chambers Heirs 15 Big Injun
47-087-02438 |H G Energy LLC Chambers Heirs 17 Big Injun
47-087-02439 |H G Energy LLC Chambers Heirs 18 Big Injun
47-087-00913 |H G Energy LLC Chambers Heirs 21 Big Injun
47-087-01076 |H G Energy LLC Chambers Heirs 23 |BigInjun
47-087-03076 |H G Energy LLC Douglas, Cynthia (TR #1) 2 Big Injun
47-087-02980 |H G Energy LLC Douglas, Cynthia (TR #2) 3 Big Injun
47-087-03075 |H G Energy LLC Douglas, Cynthia (TR #3) 4 Big Injun
47-087-02995 |[HG Energy LLC Harris, J.A. 14  |Big Injun
47-087-01872 |H G Energy LLC Harris, J.A. 16 |BigInjun
47-087-01927 |H G Energy LLC Harris, J.A. 17 Big Injun
47-087-01962 {H G Energy LLC Harris, J.A. 18 Big Injun
47-087-01953 |H G Energy LLC Harris, J.A. 19 |Big Injun
47-087-00970 |H G Energy LLC Kaufman, Wm. W-2 |Big Injun
47-087-00971 |H G Energy LLC Kaufman, Wm. W-3 |Big Injun
47-087-00978 |H G Energy LLC Kaufman, Wm. W-4  |Big Injun
47-087-00984 |H G Energy LLC Kaufman, Wm. W-5 |Big Injun
47-087-00987 |H G Energy LLC Kaufman, Wm. W-6 |Big Injun
47-087-00988 |H G Energy LLC Kaufman, Wm. W-8 |Big Injun
47-087-00992 |H G Energy LLC Kaufman, Wm. W-10 |Big Injun
47-087-00993 |H G Energy LLC Kaufman, Wm. W-11 |Big Injun
47-087-00994 |H G Energy LLC Kaufman, Wm. W-12 |Big Injun
47-087-00995 |H G Energy LLC Kaufman, Wm. W-13 |Big Injun
47-087-00996 |H G Energy LLC Kaufman, Wm. W-14 |Big Injun
47-087-01004 |H G Energy LLC Kaufman, Wm. W-15 |[Big Injun
47-087-01032 |H G Energy LLC Kaufman, Wm. W-16 |[Big Injun
47-087-01053 |H G Energy LLC Kaufman, Wm. W-17 |Big Injun
47-087-01055 [HG Energy LLC Kaufman, Wm. W-18 |Big Injun
47-087-01068 |H G Energy LLC Kaufman, Wm. W-20 |Big Injun




47-087-01079 |H G Energy LLC Kaufman, Wm. W-21 |Big Injun
47-087-02981 |H G Energy LLC Kaufman, Wm. 4 Big Injun
47-087-00894 |H G Energy LLC Kaufman, Wm. 5 Big Injun
47-087-00909 |H G Energy LLC Kaufman, Wm. 6 Big Injun
47-087-00963 |H G Energy LLC Kaufman, Wm. 7 Big Injun
47-087-01923 |H G Energy LLC Kaufman, Wm. 29 |BigInjun
47-087-04489 'HG Energy LLC Kaufman, Wm. 604 |Big Injun
47-087-04480 HG Energy LLC Kaufman, Wm. 605 |Big Injun
47-087-04491 |H G Energy LLC Kaufman, Wm. 606 |Big Injun
47-087-02578 |H G Energy LLC Kincaid, S. B. 3 Devonian Shale
47-087-03040 |H G Energy LLC Lewis, Asbury 1 Big Injun
47-087-00027 |H G Energy LLC Lewis, Asbury 2 Big Injun
47-087-03041 |H G Energy LLC Lewis, Asbury 3 Big Injun
47-087-01026 |H G Energy LLC Lewis, Asbury 5 Big Injun
47-087-01095 |H G Energy LLC Lewis, Asbury 6 Big Injun
47-087-01096 |H G Energy LLC Lewis, Asbury 7 Big Injun
47-087-04493 |H G Energy LLC Lewis, Asbury 602 |Big Injun
47-087-00565 |H G Energy LLC Simmons, David 2 Big Injun
47-087-02743 |H G Energy LLC Simmons, David 3 Big Injun
47-087-03061 |H G Energy LLC Simmons, David 6 Big Injun
47-087-03030 |H G Energy LLC Simmons, David 10 |BigInjun
47-087-03047 |H G Energy LLC Simmons, David 11 Big Injun
47-087-02988 |H G Energy LLC Simmons, David 12 Big Injun
47-087-03013 |H G Energy LLC Simmons, David 13 Big Injun
47-087-03053 |H G Energy LLC Simmons, David 14  |BigInjun
47-087-03048 |H G Energy LLC Simmons, David 15 Big Injun
47-087-03045 |HG Energy LLC Simmons, David 17  |Big Injun
47-087-03029 |H G Energy LLC Simmons, David 19 |Big Injun
47-087-03031 |H G Energy LLC Simmons, David 23 Big Injun
47-087-02986 |H G Energy LLC Simmons, David 24  |Big Injun
47-087-00889 |HG Energy LLC Simmons, David 26 |Big Injun
47-087-01027 |H G Energy LLC Simmons, David 27 Big tnjun
47-087-01072 |H G Energy LLC Simmons, David 28  |BigInjun
47-087-01086 |H G Energy LLC Simmons, David 29 |Big Injun
47-087-01873 |H G Energy LLC Simmons, David 31 Big Injun
47-087-01954 |H G Energy LLC Simmons, David 32 Big Injun
47-087-02082 |H G Energy LLC Simmons, David 33 Big Injun
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APPENDIX H

GROUNDWATER PROTECTION PLAN

Facility Name:_Clover Produced Water Disposal

County: Roane

Facility Location:

Postal Service Address:  |kayfman Rd, Spencer, WV 25276

Latitude : |38 pegrees 45' 32" Longitude: | g1 pegrees 15' 45"

Contact Information:

Person: | Roger Heldman

Phone Number: |304-420-1107

E-mail Address: rheldman@hgenergylic.com

Date: 5/21/18

1. A list of all operations that may contaminate the groundwater.

Tank failure / leak

Pipeline failure/ leak

Fluids ( bactericide, corrosion inhibitor, etc ) transfer
Stuffing box failure

well completion / workover activities

2. A description of procedures and facilities used to protect groundwater quality from the

list of potential contaminant sources above.

Secondary containment is installed around tanks adequate to hold the volume of
the largest tank. Pipelines are routinely monitored and patroled for leaks.
Pipelines are registered with the WV 811 to minimize possibiilty of being damaged
by others. Pressure monitoring / shut down controls on pump. Workover fluids
are properly contained and disposed of. The injection well is monitored for
mechanical integrity failures and is pressure tested every five years.

3. List procedures to be used when designing and adding new equipment or operations.

Non corrosive materials are utilized as much as possible. Shut down
controls installed on injection pump.

Promoting a healthy environment.
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4. Summarize all activities at your facility that are already regulated for groundwater

protection.

This facility is currently covered by an existing UIC permit No. 2D0871056.
Storage tanks are registered uder WV tank regulations. Any spills / leaks are
reported to WVDEP /EPA.

5. Discuss any existing groundwater quality data for your facility or an adjacent property.

There are no know ground water quality issues in this area. Only two of the
residences with in the AOR utilize water wells for domestic use. The analytical
results from these two wells are enclosed with this application.

6. Provide a statement that no waste material will be used for deicing or fill material on the

property unless allowed by another rule.

No waste material are or will be used for deicing or fill material.

7. Describe the groundwater protection instruction and training to be provided to

the

employees. Job procedures shall provide direction on how to prevent groundwater

contamination.

The operators of this facility are instructed to routinely monitor tank conditions,
secondary containment conditions, and patrol injection lines. They are trained
yearly regarding ground water protection. Part of this training involves
prevention of oil & chemical spills and the prompt clean up / remediation of any
spill. Prior to the release of any storm water from secondary containment it is
tested to assure that it meets guidelines for discharge.

Promoting a healthy environment.
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8. Include provisions for inspections of all GPP elements and equipment. Inspections must

be made quarterly at a minimum.

Secondary containment, pipelines, and injection equipment are inspected and
documented a minimum of every 90 days. The injection well and producing wells
are visited several times weekly. The wellheads are inspected for any indication
of mechanical integrity. Any issues are addressed when discovered. The majority
of the production pipelines and the injection line are located parallel to roadways
which are traveled several times weekly.

Date: 5/21/18

Promoting a healthy environment.
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APPENDIX J

= Site Security for Commercial Facilities

Provide a detailed description of the method(s) utilized at the facility to restrict or
prohibit illegal dumping of unauthorized waste or vandalism at the facility.

1. Complete enclosure of all wells, holding tank/pits and manifold assemblies
within a chain link or other suitable fencing; and

2. Require that all gates and other entry points be locked when the facility is
unattended; or

3. Providing tamper-proof seals for the master valve on each well (a “lock-out”
or chain & padlock system would be more secure; however, these devices
could create a potential safety hazard if the well needed to be quickly shut in
due to an emergency); and

4. Installing locking caps on all valves and connections on holding tanks,
unloading racks, and headers.

This is not a commercial facilty

Promoting a healthy environment.
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APPENDIX K

Identify permit or construction approvals received
or applied for under the following programs:

Permit/approvals

ID Number

Hazardous Waste Management Program
under RCRA

NPDES Program

Prevention of Significant Deterioration

(PSD)

Nonattainment Program

Dredge or Fill

NPDES/NPDES - Stormwater

WVDEP - Office of Waste Management
(OWM) ~ Solid Waste Facility

WVDEP - OWM - RCRA (Hazardous
Waste TSD or Transporter)

WVDEP - OWM - UST

CERCLA - Superfund

WYV Voluntary Remediation —
Brownfields

FIFRA - Federal Insecticide, Fungicide
and Rodenticide Act

Well Head Protection Program (WHPP)

Underground Injection Control (UIC)

2D0871056

Toxic Substances Control Act (TSCA)

Best Management Plans

Management of Used Oil

Other Relevant Permits (Specify):

WV DEP Tank Registrations

See Appendix B

Promoting a healthy environment
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RESERVOIR STUDY OF THE WILLIAM KAUFMAN LEASE,
CLOVER-RUSH RUN OILFIELD, ROANE COUNTY, W.VA.

by

Karl-Heinz Frohne'

ABSTRACT

This report presents the findings of a study of a portion of the Clover -
Rush Run oilfield located in Roane County, W. Va. The study was made to
investigate the possibilities of secondary oil recovery in the Big Injun
sandstone underlying the William Kaufman lease. Reservoir properties,
original reserves, and primary oil recovery are also presented.

The investigation is based on a core analysis and related labortory
tests, well records, field production data, and subsurface information from
the Kaufman property. A theoretical primary oil recovery of 9.7 percent of
original oil in place is predicted for the reservoir.

A waterflood performance prediction of a hypothetical pilot area was made
by use of a computer. The prediction showed that, based on laboratory oil-
water relative permeability curves, the water-injection time needed to ini-
tiate oil production is excessive and that the stabilized water-injection and
corresponding oil -production rates are very low. This precludes waterflooding
the reservoir on an economic basis.

A prediction for Secondary oil recovery by gas injection was attempted but
could not be completed because essential reservoir data were not available.
In July 1965, the lease operator initiated, and is currently conducting, a
gas-injection program, but there had been no increase in oil production up to
November 1966. .

INTRODUCTION
Production records and well logs show that primary oil production from

the Big Injun sand has been by solution-gas drive in the Clover-Rush Run oil-
field. Solution gas is the most inefficient of natural drives and can be

lPetroleum research engineer, Morgantown Petroleum Research Laboratory,
Bureau of Mines, Morgantown, W. Va.



expected to recover only 5 to 25 percent (2)2 of oil in place. Primary oil
recovery from Appalachian area reservoirs is usually in the lower end of this
range because of the very low permeability of the hydrocarbon-bearing forma-
tions, thus a large part of the oil is unrecovered.

In order to aid the reclamation of this valuable resource, the Bureau of
Mines is currently engaged in evaluating methods of increasing the secondary
recovery of oil from selected Appalachian area reservoirs. The work, of which
this report is a part, is being carried out under the Bureau's Reservoir
Evaluation Project by utilizing detailed core analyses and other field data
to perform reservoir evaluations and provide secondary recovery recommenda -
tions. The plans and objectives of the project have been described in detail
in another publication (7).

Even though one of the older Kaufman wells produced from the Big Lime
formation, the only zone of consequence underlying the lease is the Big Injun
sandstone which is the main area of interest of this report. At the present
time, the lease operator is injecting natural gas into the Big Injun formation
in order to stimulate oil recovery. This project is described in more detail
later in the report.

A preliminary report on the Kaufman lease and the well cored by the
Bureau has been published (6).

ACKNOWLEDGMENTS
The cooperation of the Pennzoil Co., operator of the William Kaufman
lease, in providing well records, logs, and other data for this report is
acknowledged. '

GENERAL GEOLOGY

Location and Topography

The Clover-Rush Run oilfield is located in Smithfield and Spencer
Districts, Roane County, W. Va. (fig. 1). The area topography is typical
of the Appalachian Plateau. Outcropping rocks belong to either the Dunkard
Series of the Lower Permian Period or the Monongahela Series of the Pennsyl-
vania Period (5). The rugged terrain, formed by stream erosion of the pla-
teau, consists mainly of narrow V-shaped valleys and steep ridges, although a
few bottom lands and flat-topped hills can be found. Maximum elevation dif-
ferences are on the order of 600 feet.

Area Structure and Stratigraphy

The Clover-Rush Run oilfield lies on the western flank of the Arches Fork
anticline, and the Big Injun sand strikes north 30° east (4). 1In the Kaufman
lease area, the sand dips to the northwest at about 70 feet per mile.

5{nderiined numbers in parentheses refer to items in the list of references at
the end of this report. ‘
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FIGURE 1. - Oil-Productive Areas in Roane County, W.Va.,and the William Kaufman Lease
in the Clover-Rush Run Oilfield.

A generalized geologic column for Roane County illustrates the strati-
graphy of the area (fig. 2). Below the outcropping Dunkard and Monongahela
formations lie the intermingled sandstones, limestones, shales, and coal seams
of the Pennsylvanian Period. Next come the limestones, sands, and shales of
the Mississippian Period, including the basal Greenbrier limestone and dolo-
mite and the Keener and Big Injun sandstones which were cored in well P-7 on
the William Kaufman lease.



GENERALIZED GEOLOGIC COLUMN FIELD DEVE;?;’;%& AND LEASE
sysTem FORMATIONROCK COLUMN DRILLERS’ TERMS
S Development of Clover-Rush
s WASHINGTON COAL .
< ' The original discovery
> < well for the Clover-Rush Run
S Y oilfield was Heasley and Co.
2 . well 1, drilled on the L. D.
sl PITTSBURGH COAL Ct}ambers 1&?86 in 1909. An
= oil -productive area of about
- = 4,200 acres had been outlined
= 2 by 1926 through development
< ] drilling, and by 1961 approx-
= § imately 350 wells had been:
z completed’ within the original
i =77 BIG DUNKARD SAND field Iimits (fig. 1).
o = T{ UPPER FREEPORT COAL o ) .
ALLEGHENY[ ™" 7] In the summer of 1961 a
: :{ BURNING SPRINGS SAND development boom began; about
= : . drilled
7| SALT OR ROSEDALE Gas sanp| 60 new wells were drilled,
w and approximately 1,600 new
I productive acres were added
& to the northeastern side of
'E the field by the summer of
o 3 .
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s o1 WEIR SAND of oil per day. The use of
: hydraulic fracturing then
S BEREA SAND raised the initial oil-

production rates of the new
FIGURE 2. - Generalized Geologic Column of Subsurface development wells to a range
Formations, Clover-Rush Run Qilfield. of 15 to 250 barrels per day.

History of William Kaufman Lease

The present Kaufman lease (fig. 3) consists of 700 acres and was origin-
ally part of a larger Heasley and Co. holding. Sometime between 1909 and 1918,
three oil wells were drilled within the lease area. About 1918, the Carter 0il
Co. bought the lease and drilled three more producing wells. Next, the Hope
Construction and Refining Co. leased the property. By 1920, Hope had also
drilled three wells, each of which initially produced less than five barrels
of oil per day. Finally the South Penn 0il Co., now the Pennzoil Co., bought
the Kaufman lease from Hope in 1943 and completed two new oil wells by 1962.



All of the producing
wells on the Kaufman lease
except one of the wells
drilled by South Penn had
been abandoned by the summer
of 1962 when a new flurry of
development activity hit the
lease. This drilling program
produced 24 new oil wells in
the Big Injun sandstone by
A  July 1964 when development
was stopped. A permeability
pinchout in the formation to
the northeast limits the new
field addition. The Kaufman
property is situated in this
area of low to zero permea-
bility, and lease wells had
only slight shows of oil on
| initial completion. After
fracturing, however, the

. (J
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LEGEND ‘ wells produced 15 to 50 bar-
“!&00 ® 0il well rels of oil per day.
) Scale, feet @® Gas-injection well . o
CORING AND LOGGING OPERATIONS
FIGURE 3. - Structure Contour Map on Top of Big Injun '
Sand, William Kaufman Lease, Clover-Rush Kaufman lease well P-7
Run Oilfield. was cored in September 1963

: by personnel of the Pennzoil
Co. and the Bureau of Mines. The 3%-inch-diameter core was taken with rotary
tools using a low-water-loss bentonite water-base mud. The cored interval
extended from 2,131 to 2,212 feet with 100-percent recovery.

A group of well logs, including guard, spontaneous potential, 16- and 64-
inch normals, continuous velocity, gamma ray-neutron, and caliper, was run
after coring operations were completed. The log curves covering the cored
interval have been previously published (6).

RESERVOIR DATA
Structure

The Big Injun sandstone underlying the Kaufman lease is at an average
depth of 2,200 feet. The reservoir is bounded on the downdip western edge
of the field by water and updip by a permeability pinchout which cuts across
the northeastern corner of the Kaufman property. The sand ranges in gross
thickness from 50 feet on the downdip side of the field to 15 feet updip,
and averages 24 feet under the Kaufman lease. Structure and isopachous maps
of the Big Injun sand are shown in figures 3 and 4, respectively.
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FIGURE 4. - Isopachous Map of the Big Injun Sand, William Kaufman Lease, Clover-Rush
Run Oilfield.

Lithology

The cored interval in Kaufman well P-7 included the basal Greenbrier
limestone and the Keener and Big Injun sandstone formations. The Greenbrier,
locally called Big Lime, is light gray to gray brown, is slightly sandy and
o5litic, and contains traces of glauconite (6). The basal section consists of
light gray to tan, granular, calcareous, and glauconitic dolomite bottomed by
a conglomerate of calcium carbonate, cemented quartz pebbles, and pieces of

limestone.



The conglomerate grades into what is known locally as the Keener sand-
stone which extends from 2,168 to 2,182 feet. This is a white, medium- to
coarse-grained, calcareous sandstone with a quartz pebble, limestone fragment,
and.clay material conglomerate at the bottom.

The Keener is immediately followed by the oil-productive Big Injun, a
light-gray, fine-grained, subgraywacke sandstone that covers the interval 2,182
to 2,206 feet. The formation is glauconitic, very slightly calcareous, and
contains traces of mica and argillaceous material. The argillaceous matter
consists of illite and kaolinite which, together with montmorillonite, coat
the quartz grains and occupy some of the pore spaces. The quartz grains are
poorly sorted and loosely bonded, primarily by the coating clay material.

Core Analysis

The Kaufman lease contains 800 acres, 567 of which are considered oil
productive based on logs and production records of wells. Kaufman well P-7,
located near the center of the productive area and one of the best producers
on the lease, has a total sand thickness of 24 feet for the Big Injun.

Using 0.1 millidarcy as a limiting minimum permeability, only 12.5 feet,
or 52 percent of the total interval of well P-7, are considered effective net
sand. This factor has been applied to the.effective area gross sand volume of
the lease, as determined from the isopachous map, to give an areally weighted
average net sand thickness of 12.7 feet. :

Core data for the Big Injun sand in Kaufman well P-7 are sumarized
below:

Interval

Effective Total

"ThickneSS...v.vevevreeneeennes feet.. 12.5 24,0

Air permeability....... millidarcy.. .8 .5

PorosSity...cee0.s eees «....percent.. 15.2 12.7
Saturation: .

0 5 vesecdo., 8.7 7.4

Water...cceeseroacnssecnosas. do.. 65.1 68.0

Complete core analyéis data for the portion of the cored interval, which
includes the Keener and Big Injun sands, are presented in table A-l.

Log Analysis

Quantitative analyses of the logs run in Kaufman well P-7 gave no conclu-
sive results for the Big Injun reservoir. Water saturations calculated from
guard log resistivities and core porosities gave an average value of 25 per-
cent for the gross sand interval. This is much lower than the established
area saturation of approximately 50 percent. A possible explanation for the
low reading is that fresh-water-mud filtrate may have invaded the logged
interval. v ' ’



Porosities for the Big Injun sandstone were calculated from both neutron
and velocity logs. The average neutron log value of 9.5 percent is lower than
the core analysis figure of 12.7 percent, which may be due to the presence of
free gas saturation in the formation. The velocity log, however, gave a value
of 21.7 percent. This high porosity may be the result of velocity log signal
attenuation, or cycle skipping; also due to a free-gas saturation.

The caliper log showed that the borehole was very uniform and in-gage
through the Big Injun interval, indicating a uniformly hard formation.

Reservoir Limits

As mentioned previously, only 567 acres of the 800-acre Kaufman property
are considered commercially oil productive. The remaining 233 acres (fig. 4)
have not been assigned reserves. This is based on Kaufman well P-3, the only
well drilled on this part of the lease. The exact location of this well is
not known, but its approximate position is shown in figure 'l. No formal
records are available for well P-3, but operating personnel believe that the
well was plugged and abandoned shortly after completion. Only a few quarts of
0il were bailed out after the well was shot with nitroglycerin.

The eastern side of the commercially nonproductive area is formed arbi-
trarily by the lease line, and the western and southern sides are based on
one-half well spacing from the adjacent row of Kaufman lease wells. During
1964 and 1965, the M & M Drilling Co. of Spencer, W. Va., drilled and com-
pleted four gas wells (fig. 1) about 900 feet east of the Kaufman lease. The
wells had estimated initial open flows of 1 million cubic feet per day, and
oil production ranged from a show to 20 barrels per day.

In view of this production to the east, only a test well, completed with
modern techniques in the portion of the lease now considered nonproductive,
will determine if the formation underlying this part of the Kaufman property
contains any producible oil reserves.

Reservoir Temperature and Pressure

On May 1, 1964, several bottom-hole surveys were taken in Kaufman well
P-7. One of the measurements was a reservoir temperature survey which
recorded a formation temperature of 74° F for the Big Injun sand.

Leasewide bottom-hole pressure surveys were conducted on three occasions
on wells on the Kaufman property. Tests run in November 1963, gave an areally
weighted average pressure of 462 psig for the Big Injun sand; in June 1964,
the pressure was 379 psig; and in May 1965, it had dropped to 268 psig.

Since the formation in the lease area had been tapped as early as 1909
when reservoir-pressure surveys were unheard of, an original formation pres-
sure had to be estimated. Using established area pressure gradients appli-
cable to the Big Injun sandstone, the original formation pressure was esti-
mated as 700 psig. The original crude oil is assumed to have been saturated
at the initial reservoir pressure of 700 psig.



Permeability

Permeability measurements were made in the laboratory on sample plugs cut -
at l-foot intervals from the core material from Kaufman well P-7. The average
air permeabilities of the gross and net effective intervals of the Big Injun
sandstone are 0.5 and 0.8 millidarcy, respectively. These values illustrate
the extreme tightness of the sand, especially since well P-7 is considered the
best oil producer on the lease. Core analysis results; including a complete
list of permeabilities, are given in table A-l,

Reservoir-Fluid Saturiations

0il and water saturatlons were also measured at 1-foot intervals along
the core. Average oil and water saturations of the effective net interval are
8.7 and 65.1 percent, respectively. These values cannot be considered repre-
sentative since the well was cored with a fresh-water-base drilling mud, and
because filtrate invasion and solution-gas expansion. undoubtedly took place
during coring.

Analysis of the electric log gave an average water saturation of 25 per-
cent over the gross sand interval. This value, also, may be too low because
of mud filtrate invasion of the logged formation.

100 — 5 — —T ' Finally, a graph of

1

' ' v o . capillaty pressure versus
- SAMPLE AR PE&I\QEABILITY. Pgsr%ggtv, +  water saturation (fig. 5)

| 1.352 0.5 165 prepared from laboratory test
801 1,355 1.2 . 154 -1 data shows an irreducible
AU 1,360 .. 1.1 15.0 | water saturation of 51 per-

\ 0.9 156 —| cent. This value is in .
agreement with established
-1 saturations of the Big Injun
» sandstone in the area and is
| used in this report.

— . Average - 09

To date, no water has
been produced from the
Kaufman lease, and the 51-
percent saturation is con-
sidered immobile and equal
Water drainage - -~ . ‘to the original reservoir
water saturation. The orig-
inal oil saturation.would

- . o then be 49 percent, based on
0 — § : I ' the assumption that the

50 : . 60 70 80 90 100 reservoir was initially 100
WATERSATURKHON percent . percent liquid filled.

40

CAPILLARY PRESSURE, psig

20

FIGURE 5. - Capillary Pressure Versus Water Saturation
for the Big Injun Sand in Kaufman Well P-7,
Clover-Rush Run Qilfield. '
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Reservoir-Fluid Properties

Because the area under study has been produced since 1909, no direct
analysis of the original reservoir. fluids is available. . However, a reservoir--
fluid sample taken from Kaufman well P-7 in May 1964, when the bottom-hole -
sampling pressure of the well was 483 psig, was analyzed. By using a tech-
nique reported by Clark (}), and several assumed.factors, this fluid analysis
has been adjusted to represent the original reservoir fluid.

An outline for pressure-volume -temperature analysis tests necessary to
fully utilize the above adjustment procedure is given in appendix B. The -
outline applies where the fluid sampling pressure is lower than the original
reservoir pressure. The adjustment procedure and original and adjusted PVT
analysis data for Kaufman well P-7 are given in appendix C.

In May_1964; the stock-tank crude oil gfavity was 48.3°-API at 60° F
and the crude oil viscosity was 2.43 centipoises at 77° F ‘

RESERVOIR PERFORMANCE

Primary-Performance Prediction

The primary-recovery mechanism of the Big Injun sandstone under the
Kaufman property is a dissolved-gas or depletion drive. This production
method is inherently the most inefficient natural drive and, in the Appalach-
ian area, will usually produce only about 5 to 25 percent of the oil in the
reservoir. '

The crude o0il originally in place was calculated volumetrically, using
core, electric log, and fluid analysis data, and was found to be 3,291,000
stock-tank barrels, or 457 barrels per acre-foot. A prediction of primary
recovery was then made by analysis (3) of the productlon-decllne curve (fig.

6) for the Kaufman lease. Overall primary recovery over the producing life ,
from the original reservoir pressure of 700 psig to theoretical lease-abandon-
ment conditions--10 barrels of oil per day--was calculated to be 319,000
stock-tank barrels of oil. This represents a recovery of 9.7 percent of the
0il in place, or 44 barrels per acre-foot, by primary solution-gas drive.
Theoretical abandomnment conditions would be reached in April 1970.

Secondary Recovery

Waterflood Prediction

A computer prediction for theoretical secondary oil recovery by water-
flooding the Big Injun sandstone under the Kaufman property was made. The
hypothetical pilot area consisted of a pattern of four 5-spots totaling 23
acres. An essential part of the prediction is based on the oil-water relative
permeability curves obtained in the laboratory (fig. 7). As can be seen from
the curves, the relative permeability to oil at initial conditions is good. '
This may explain the initial completion gages of 15 to 50 barrels of oil per
day after fracturing. The relative permeability to water, however, stays very
low through the laboratory test range of water saturations.
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Due to this low relative water permeability, the predicted time required
to fill the initial gas saturation space in the pilot area with water and for
0il production to begin is 17 years. After fill-up, the stabilized water-
injection rate reached was less than one-half barrel per well per day, and the
oil-production rates were correspondingly low. These low water-injection and
oil-production rates preclude waterflooding the lease on an economic basis
under present-day reservoir technology.

Gas -Injection Project

A prediction of secondary-recovery performance by gas injection could not
be made because of the absence of essential data, such as a gas-oil relative
permeability relationship. Several attempts to determine a K, /K, curve in the
laboratory failed because of the tightness of the core samples. Reasonable
theoretical K, /K, curves could not be estimated for the same reason.

At the present time, the lease operator is conducting a gas-injection
program on the property. The project was started July 1, 1965, with the
reinjection of lease-produced gas into four wells (fig. 3). Lease injection
volumes have averaged 400,000 to 500,000 cubic feet per day since the project

was begun.
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To date, there has been gas breakthrough in several producing wells,
including well P-7. The rapidity with which breakthrough occurred in some
wells seems to indicate at least partial communication between injection.and
producing wells. The communication may possibly be through joints or hydrau-
lically induced fractures. An east-west trend in the direction of communica-
tion has also been observed.

After 14 months of gas injection, no production increase was noted. In
the last few months, however, the rate of decline of oil production has been
partially arrested. A program to decrease the high producing gas-oil ratios -
in order to conserve reservoir energy was recently initiated by selectively
choking back some producers.

. SUMMARY
Because of the inherent inefficiency of the solution-gas drive, primary
recovery will be only a fraction of the oil reserves in the Big Injun sand,
and more than 90 percent of the oil will be left behind’ in the reservoir.
Secondary recovery by waterflooding is precluded by the relative oil-water
permeability characteristics of the sand, and a prediction of secondary
recovery by gas injection could not be made because essential reservoir data

were not available. 1In order to stimulate oil production, the Kaufman lease
operator is currently reinjecting natural gas into the producing formation.
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APPENDIX A.--CORE ANALYSIS DATA FOR KAUFMAN WELL P-7

TABLE A-1. - Core analysis

results, Kaufman well P-7

Salinity,

Air Porosity, ' | Fluid saturation, 0il
Sample Depth, permeability, pct _percent pore sSpace content, equivalent
ft md 0il Water bbl/acre-ft NaCl, ppm

1,304 7,140.0 <0.1 0.1 ) ) ) *
1,305 2,141.0 <.l .6 - - .- -
1,306 2,142.0 <.1 .6 - - - -
1,307 2,148.9 <.1 .1 - - - -
1,308 2,150.4 <.1 4.9 - - - -
1,309 2,151.0 <.1 5.1 - - - . 200,000
1,310 2,151.4 <.1 4.5 - - - -
1,311 2,152.6 <.1 6.3 - - - 194,000
1,312 2,161.0 <.1l. 5.4 - - - 200,000
1,313 2,165.0 <1 4 - - - . 159,000
1,314 2,165.6 .5 1.7 - - - -
1,315 2,166.0 <1 1.5 - - - -
1,316 2,166.4 <1 1.5 - - - -
1,317 2,167.0 <1l 2.1 - - - -
1,318 2,167.4 <.l 1.6 - - - - -
1,319 2,168.0 <.1 1.9 - - - . - 146,000
1,320 2,168.5 <.1 .6 - - - -
1,321 2,169.0 2 3.2 8.8 17.1 23 -
1,322 © |2,169.6 3 3.5 - < - -
1,323 2,170.2 .2 5.4 4.3 27.8 18 -
1,324 2,170.9 .2 6.3 1.8 16.9 9 13,000
1,325 2,171.5 .1 6.1 4.0 31.8 19 -
1,326 2,172.0 .5 8.1 - - - -
1,327 2,172.5 ° 3 5.7 - Z - -
1,328 2,173.0 .3 5.3 21.4 12.8 190 317,000
1,329 2,174.0 2 5.3 - - - -
1,330 2,175.0 <.l 4.0 4.9 75.1 - -
1,331 2,175.5 <.l 2.6 - - - -
1,332 2,177.0 .5 2.4 - - - 116,000 .
1,333 2,177.8 <.l - 1.8 - - - -
1,334 2,178.2 L1 . 11.6, L= - - -
1,335 . |2,179.0 .8 11.6 5.7 63.5 " 52 -
1,336 2,179.4 1.7 11.9° 1 52.0 1 -
1,337 2,180.0 <.l 3.5 - - - 178,000
1,338 2,180.5 .6 12.7 - - - -
1,339 2,181.0 <.1 2.9 - - - -
1,340 2,182.0 .1 12.4 3.5 70.1 35 -
1,341 2,182.5 N 14.8 - - - -
1,342 2,183.0 .2 11.9 - - - 176,000
1,343 2,184.0 <.l 7.8 - - - -
1,344 2,185.0 .1 13.3 2.1 73.9 22 -
1,345 2,186.0 .1 11.5 2.1 85.2 20 188,000
1,346 2,187.0 <.l 2.6 - - - -
1,347 2,188.0 <.l 2.6 - - - -
1,348 2,189.0 .2 13.5 3.1 69.9 34 190,000
1,349 2,190.0 <.l 12.0 3.2 77.0 31 -
1,350 2,191.0 .4 14.3 14.3 56.7 160 -
1,351 2,192.0 <.1l 5.2 4,6 80.7 19 200,000
1,352 2,193.0 .5 16.5 9.6 61.3 124 -
1,353 2,194.0 1.0 16.5 11.0 61.5 142 -
1,354 2,195.0 .6 16.5 8.7 61.4 113 188,000
1,355 2,196.0 1.2 15.4 8.6 67.2 104 -
1,356 2,197.0 1.1 15.5 8.8 67.9 106 -
1,357 2,198.0 1.0 15.6 9.4 64.8 115 184,000
1,358 2,199.0 .5 15.2 9.2 68.5 109 -
1,359 2,200.0 .8 16.4 - 8.9 61.9 115 -
1,360 2,201.0 1.1 15.0 10.3 63.9 120 183,000
1,361 2,201.7 1.8 15.5 8.0 64.6 97 -
1,362 2,209.0 .1 13.1 - - - -
1,363 2,212.0 .1 10.2 - - - -

Average - & 9.3 7.1 58.1 70 159,000

INo test run.
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APPENDIX B.--RECOMMENDED ANALYSES FOR PRESSURE -VOLUME -TEMPERATURE SAMPLES

AT PRESSURES BELOW ORIGINAL RESERVOIR PRESSURE

The following tests are considered necessary for maximum‘use of pressure-
volume -temperature (PVT) data in reservoir calculatioms: '

. (If the PVT sample is saturated, record test data relative to oil

at reservoir temperature and pressure at sampling time; if not .
o saturated, relate the data to o0il at saturation pressure and
reservoir temperature.)

1.,

4.

Differential liberation at reservoir temperature at different
pressures, including liberated gas, gas spe01fic gravity and
compressibility, and oil shrinkage factors.

Flash sepafation of sample 0il in O, 25, 50, and 100 psig
separators, recording separator GOR, oil shrinkage, and
oil API gravity.

Pressure-volume relationship at reservoir temperature,
including thermal expansion.

0il viscosity at various pressures, and oil compressibility
over several pressure ranges.

The foregoing PVT analysis data can then be adjusted to original reservoir
conditions for use in reservoir calculations (1).
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APPENDIX C. --PRESSURE -VOLUME -TEMPERATURE ANALYSIS ADJUSTMENT‘PROCEDURE'

Given a PVT analysis taken at a pressure lower than initial conditions, the
procedure and equations outlined below (1) can be used to adjust the PVT data
to original reservoir conditions.

Given P, = estimated original reservoir pressure = 700 psig,

P, = reservoir pressure at PVT sampling time = 468 psig,

P = some lower pressure = 400 psig,

T, = reservoir temperature = 74° F,

G, = differentially liberated gas from p, tojb
= 25 scf per bbl of saturated oil at p,, T,,

Gy = adjusted gas value, scf per bbl of saturated
oil at o J I,

B, /Bos = differential shrinkage factor, bbl saturated oil
at p per bbl saturated oil at P,s Tpo

B,/B,, = adjusted differential shrinkage factor, bbl
saturated oil at p per bbl saturated oil
at pi ’ Tr >

B, = adjusted formation volume factor,-bbl saturated oil
at p per bbl stock-tank oil,

SF = adjusted flash shrinkage factor, stb oil per bbl
initial reservoir oil,

CGV = corrective gas volume, cu ft gas per bbl oil at
PS 3 Tr 2

cov = corrective oil volume, bbl oil at p,, T  per bbl oil
at p_, T..

Find Py - P
CGV = G 1
P - P G ,) (1)

_ 700 - 468
~ 468 - 400 @25)

= 85 scf,



[ p,
cov =1+ [G

.

ls
cov

G, + CGV

B /B
B, /B,, = —gov” ,

_ Bo /By,
° SF

- P

Z1 4 [(100 - 468
468 - 400

Ti)i) l:(Bo/Bos at PB) - (Bo/Bosbat P) ]J

) [1.0000 - 0.9920J]

1.027 bbl at p,, T, /bbl at p,, T,,

This adjustment procedure is applied to Kaufman well P-7 in table C-l.

TABIE C-1. - Original and adjusted pressure-volume-temperature

analyses data, Kaufman well P-7

Reservoir pressure, G 21 G,2 B, /B, 1 B,/B,, 2 B, 2
psig
700. .. iiieiiiiinenans - 0 - 1.000 1.264
468. ... 00vaene Ceeena 4 87 1.0000 .974 1.231
65000 cinncincncnns .o 10 92 .9976 .971 1.228
400....... ceeresarees 29 111 .9920 .966 1.221
300, . 0e0cecserennnnans 68 149 .9752 .950 1.201
200 ..000000nes . 112 192 .9556 .930 1.176
100... cecesrenaans 166 244 .9306 .906 1.145
0..... Ceesceseesaanas 340 414 .8193 .798 1.009
10riginal PVT analysis data.

2Adjusted values.
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Form OG-8

STATY oF Wist Vinginia. i}

wt

DEPARTMENT OF MINES. "

™
OIL AND GAS DIVISION /4.

Quadrongle SFENCER = = . e et s

Permit No_ BOA-1056 . ' WELL RECORD Gil or Cas Wellhll &¢
{RIND)

Company_WOLF'S HEAD OIL REFINING COMPANY, INC. Casin n; Used i .

Address P, 0. Box 1588, Parkereburg, W. Va. . Tubing - | Dritng | “Wen Packers

Farm Wﬂ, Kaufman Acres_ 800 ; :

Locstion (waters)_M{llatone Run Size !

Well No._H-19 . Elevl060,85 .15 } Backer_

Distﬂﬂ—ﬁlﬂ:ﬁhﬁiﬁlﬂ__(}onnty mmm s 18 . : ee §n??n'r

The surface of tract is owned in fee by__Maxel Smith 10_3/4"012 9! 1 9 iap Shoe

Otto Route Add Spencer, W, Va. ' 3x.5/8"¢p 466 | 466! :ﬁ E

Mineral rights are owned byALfred M, ang ﬁhi e :mer: n: 654 ratrey—— oy et

300 South Lang Avenue Addr h 8, Pa “? %ﬂg 1 ﬁﬁ' '

Drilting 4 _Jupe 12, 1964 SPELLT ' Batdo,

Drilling 1 _June 19, 1964 2.3/8%0D | 2251,83'| 2251,83] pers pott

Date Shot = From._. To. +— Liners Used. : Pert. top.

With_ Pert. bottor___

Open Flow /10ths Water in_ Inck

—_— . /10ths Mere: in_ Inéh Surface to; :

Vot led. : Show Onl o pi. CASING czuzmznﬂ_:./_q_s 0. Pt 6/13/64

Rock No Tes: . s 4% 2272 6/20/64

on : bbls., 1st 26 his. COAL WAS ENCOUNTERED AT_ = FEET. INC

WELL ACIDIZED. FEET mcansﬁrsmh__mc

FEET_. INCHES__ FEET. INC
WELL mmm 6/27/64 - Used; 1,050 Bbls, Water, 46,000 # Sand, 300 Gal, BDA Acgd, 175¢ .
3 ‘20 Déterger and 35 Gal. Freflo :
RESULT AFTER TREATMENT. D AT :
ROCK PRESSURE AFTER mx-:umam% .
I-‘fgsh ‘Water. FeeL_ had Salt Water. : Feot.
Formation ) Color 5%‘:’“” Top Bottom gn‘wg::, : Depth Remarks
Top Soil ' ) 10
Conductor : 9
Red Rock "10 20
Slate : 20 85 :
Sand ' 85 200
Slate ’ 200 230
Red Rock 230 265
Slate 265 295
Sand 295 395
Slate .. 395 420
Red Rock 420 430
Sand 430 470 '
Slate - 7] 485 :
‘Red Rock " 4gs 1’895 Haees
Shta . ’ ;:‘49;5 3,1:541.5
Red Rock - | CaLls o s
Slate.. 925 | eds
Red Rock 675 ‘735
Sand | 735 ..765
Red Rock , .765 ..815 .
§1ate -815 1840 “
Sand, .:840 -.905
Red. Rock ) . , 05 925
Slace : ' 925 ..965-
Red, Rock 965 , 985
Sl,qt.e .-985 -12“65
Sand ) 1245 i a,asp
Slate TR N 1875 |
Sand - 1 1 1375 1400 \
- e, ) ‘,




Formatlon Bottom %ﬁ& Ilz::nt% Remarks
Slate 1570
Sand 1620
Slate 1730
Sand 1760 N -
Slate 1805 :
Sand 1920
Slate - 1990 .
Sand 2027 Water
Little Lime 2062
Pencil Cavel 2078 1
3 011 & Gas'|" 21152120 | Show Only
Big Lime 2193 '
Keener 2202
Big Injun 2235
Pay 22186 . Show
Siate_ 2277
4%" Casing 2272
' TQTAL DEPTH 2277

P — e



FoRw No. L389 13 /60 M'G. sasas

?IQLI-"S HEAD OXL REFINING CWM, mcmm

¢ Ce-

NEW WELL REFORT

Leasz No. 81219 -——LA{:RB Wi D]s"mlc:'r Spencer # 4 i
Yo, Kenfmor. FaRM e No.B=7 N s L7 & w_37
Smith?icld -'r’éméﬂp“ . m COUNTY ° . Quap
Location ManeSeptembor 20, 1963 | orwuie commz:;czn_.ﬁm@_ﬂm_gga___- 1963
Ric Couuencsn-..ﬂ@&% s 1083 DRILLING ComsLiren November 27, =~ L 1963
Ric Coup:;nm_m—er-zga_..— 1983 || piem__2239¢

Denning Driliing Co., Im:.

RiG.CoNT

ELEVATION: FLOOR

GrouNp m
F ORMATION RECORD

SIS e

sanp_Big Inhum
DRILLING Commonwﬂe;_
AFE # WR-13-¥.02.

WORK Onmm No,

KIND TOP morrom | Ting TEST ° KIND . TOP BOTTOM | SI}EEEL TEST
MEAS. MEAS.

Clay o 10

Sangd ic 7

Red Rock it 110

Shale 3110 130

Sand 136 | 192 | 172
Shale 172 | 200 :
Sapd 200 A0

Red Hoek 240 | 295

Sand 295 | 375

Sandy Shala 375 575

Shale 575 | 600

Red Kock 600 | &10
Shale 610 | 6

Sapd 63¢ | 635

Shale 635 | 6%

Sand 6 | 75

Send & Shale 705 | 935

Sang 935 | 1020

Shale 1020 | 1040

Sand o | 1150

Shale 150 | 1300

Sand 1300

Sand & Shale | 1350 | 1435

Sand | 1435 | 3500

Shale 1500 | 1530

Sendy Shale 1530 1| 1600

Sand 1600 | 1665

Iime 2665 | 1770

Sand 1770 | 1928

Shale 1925 | 1955

Little Lire 1955 | 1970

Sandy Shale - | 1970 | 1975

Big lime 1975 | 2130

Keener Sard 230 | 2241

Big Injun 24 [ 2270

Oil & Cas 24 | AP0 Show
Shale 270 | 2219

5 Casing” 209 | 29

Total Depth 2219 | 2239

(OVER)



NEW WELL REPORT — CONT'D.

INITIAL. TORPEDO RECORD CASING AND TUBING RECORD
- oize I PUT IN WELL PULLEB OUT
Date of Shot TRANSFER No. || FEEY [incH|| TRANSFER NO. [| FEEY |IN
. 5, s
Name of Torpedo Co. L3® 0D g 7
No. of Quarts p<3/gn :L;uh ) Eo
Length of Shell . —
Diameter of Shell - ~ |
Length of Anchor*
Top of Shot
‘Bottom of Shot
Feet of Fluid in Hole When Shot
Results: : ) ;
{
I O
o PACKER RECORD -
INITIAL PRODUCTION FIRST 24 HOURS ) KIND s1z8 DEPTH s&T DATE SET
" Open Flow /10t!u Water o mch | Steel Shoe 172
——_—— mm— Tnch mt cclm w m ll-ﬁm
viemeSEog OA1 & Gas {Dﬂ.‘!ledu/ﬁotary}h_&~ |[Guide Shoe (<] | 229" (12963
Rock Pr: nu Jrs.
oiL*Ses Hectric Log - bbls,, First 24 b,
ACIDIZATION OR FRACTURING RECORD CASIN‘G 'S_EMEI'WTED
DaTe WeLL A g T B o Supface Tos.
ATE WELL ACIDIZED. . . a .
DATE WELL FRACTURED. Becenber 13, 193 8.5/8 sazs 172 FT. 1-21-63 Dy
NAME oF CompAN Halliburton Compauy : a8t 229 11-29-63
ambdowmmkmdmAddmgmMum&ie,Sand.Qudeoﬂ,Gmm g 1z8 Fr. - D:
Water, Kerosene, Mothballs, Acid, ete., giving gnllons, barrels and poweds). ek Fr. o,
Oseds Ebls, 031 - g
; USED_TH CEMERTIKG g-5/8% O CASTi:-
300 « BRCA Acid - 25 Bags ~ Cement .
Used:s 5508 Rdamite 1L

" Usea: 50 Gal, Fyfio — [ 1 eg = Coletum Gilorade
- : ' Camented by: Well Serwies, Inc.

USED IN CEMENTISG 549 CD CASDNG:
; : | 65 Cuft, - Pozmix Cement (Consisting
— : of 33 Cuft. Columbia Cement and
: 32 Cuft. Pozmix A and 1 Bag
BREAKDOWN PRESSURE 1300# ‘z BalYskurton Gel, blended 2% /65

PUMPING § RE—_° - Caft. Fo e
" AVERAGE PUMPING RATBIMINI.I‘P 1873Tb1 . 00 1 mm Cemen

PUMPING TIM

iR | sl o [ e e it G
"Rock E AFTER Ti T . 1ng,
REMARKS: "Drilled m—s/sﬂ Hole from Snr:aea to 172¢, Yote: Botary Tools Used.
Drilled Ho o 2219 ' tes

Hote: Tnis well ‘uas Iogged by HeCullough Tool Company on 11-27-63.

Xote: This well was deilled aceording to Rule 11, under Section 13, ofkrtie].el;,Chapﬁ?’E,_
~_of the Code of the Derartment of Mines, Oil aud Uas Division.

APPROVED

l._¢ ¢

SUPERINTERDENT



Faru No. 299 1M 11761 M0, 9929
HOLF'S HEAD OIL REPINING CWHPANY, INC. K @L
SouTkx PENNIOINOEOMPANY
NEW WELL REPORT
LE‘M"‘M ~ 800 ACRES Working DistricT— SPencor Al
_ .h‘ Ksufinen FARM WELL No. -1 N S h? E w. 37

Saithfield Townsmie Roane Counry Quan
LocaTion Mape_Junia 9, 10_6h DRILLING C duly 13, 1064
RiG C duly 13, 10_6ls DRILLING COMPLETED duly 19, 10_64
Rie CourLereo__duly A3, 10 8 | ooy, 260" ooBlalngmn
Ric Canrracron_ 26¥ald D, Janes DriLLING ConTRAcTor_G€Fald D, Jones
ELEVATION: FLOOR V GROUND m;ﬁ Work Orper No. AFB M:;Hav&

FORMATION RECORD .

KIND TOR BOTTOM ?&Ei TEST KIND TOP BOTTOM 1:;:);2:' TEST
tp Soil 0 10
Condnotor ) 10 10
8mnd 10 g
Red Rock 35
Send 60 100
Slate 100 170
Sand 370_1.
Slate [ 300
Sand 300 320
Slate 3% 430
Sand gso ?zg W3e |
8la 70
_W’ Tk 500 | 53 '
Sla.. & Shale| 535 600 |
Red Roek 600 | 625
Slate 625 705 |
Sand 105 %0 |
Slate 70 170
fied Rook 770 | 165
Sand 785 8g0| .
Slate 820 [ 1120| 1120 |
Sand 120 | 1150
Slate 1150 mSl
Lize 1225 | 12250]
Elate 1250 | 1350
Sand 1350 | 1310
Shte 1370 | 65
Sand 165 | 1530
SIste | 1530 | 1630
Sand 1630 | 1695
Flate | 1655 | 1730
Samd | II® | 910
Siste | IO | L0
I3t8a Lis | 200 |
big dxo X079
I & Gas | 27 | A0 Show
0l & Uas 75 21239 Show
Big Injun 2190 | 2213
WX & Uas 2158 gl Show
Shale )
5 casing 2260] 1260
T Jepth 2260 2260

(OVER)



NEW WELL REPORT — CONTINUED

Water, Kerw m%m@ etc., giving gallons, ban'els and pounds.)

INITIAL. TORPEDO RECOED cP::’"I‘NGwAE:‘LD TUBING RECOR:"-LED o&pl—
__Date of Shot size TRANSFER No. || FEET |incH TRANSFER No. || reeT ]inNc
Name of Torpedo Co. | bS8 |we
No. of Quarts M -
Length of Shell
Diameter of Shell 2N} e
__ Length of Anchor
Top of Shot
Bottom of Shot
Feet of Fluid in Hole When Shot
Results:
|
, - - | [
PACKER RECORD
INITIAL PRODUCTION FIRST 24 HOURS SIZE DEPTH SET DATYE SET
Open Flow /10ths Water in Inch {PRERREEDE IR IR0 1 3) GEE K
............... /10ths Mere. L 32 -
v tliod w/Aotisy) cor. | Vioot Godlar | WP 0 | 8233 | 7/19/h
Rock P no tost Ihs hs || Gudde Gheo || bh® OB 260 | 189/8s
oil bbls., First 24 hrs. ]
ACIDIZATION OR FRACTURING RECORD CASIEG CEMENTED
DATE WELL ACIDIZED.
DATE WELL FRACTUR%W &‘5/6” SIZE m FT. 1.M DA
NAME OF COMPANY. Bﬁ" crre 2260 Fr Telgaly oA
(List below materials used in Acidizing or Fracturing, L.e., Sand, Crude Oil, Gasoline, ’
SIZE

UEBD IO CRBNEIRO 8-5/50 casxm\../

Toodt— 350 Oales = HOK

Teods 50 § = 626 « §
Ueods e = DOEFyor

€0 Dogo = Bulk Cement
1 Bog = Celoiun Chlorido

Cenonted byt Uold Bervico, Inge
UEDD I8 CiHENTING I® CASIEGs

| &S Dage = CAlundia Cocent
5 Uegs - Aquacol

Y Bag = LiED
T 5 Unio, = Fesinend

20009

BREAKDOWN PRESBURW

PUMPING PRESSUR
»

AVERAGE PUMPING RAT.E,M'NW

PUMPING TIME

REsULT AFTER ! GAs_ﬁasauu

cu. FT.

TREATMENT |
oI m _ BBLS.
ROCK PRESSURE AFTER TREATMENT. LBS.

Comanted bys Ygll Sesviee, Ing,

Totes mnedr mmwwm'

REMARKS:

000 N30 WAL VAS GFiAISE O0COFUAR; 203) MeE ) AR OT)
wmummsotm. ouaeaa uzvuun.
N
A

APPROVED

@. ld I T,

SUPERINTENDENT



Eorm No. 089 14 11762 H°G. 2929

HOLP?S HEAD OIL REETNING CO., INC, ﬂ 0
=TI EOU E RO ‘rou- [EEE TN
NEW WELL REPORT
Ln:/p.\No.___&lz" : ACRES w DISTRICT. Spencep # 4
— . Ump Kafwman = - papm welL No_Hel8 N s.41 E w_37 _
—  Smithfield Townsare Roana Counry auas.
Location Mape_ H:y 1y 19&_ DRILLING CC m‘; 1964
RiG COMMENCED_M- l&_ DRILLING COMPLETED. dm_6, 19_&_
Ria CompLeven Hay 29, 1obh DEPTH. 2007 sanp_Big Injup
Ric Contracror_G€xald D, Jones " DRitLING ContRacror_ Oerald D, Jomes =
ELEVATION: FLOOR Grounp 87544 wonrk Oroer No. _APR # iHe30ui, Va.
FORMATION RECORD
KIND Tor | morTOM .l‘.I:r:Es vest KIND ToP | moTTOM | ;:Ei:_ TEST
op Sodl 0o 5 Blate 2047 | 2097
snductor 15 | 15 |3 Casing 2095 | 2095
and 5 20 |
ad Rock 0 |30 otal Depth 209 | 2097
and 30 50
late 50 100
and 100 | 140
late 140 160
and 160 185
late 185 | 195
ad Rock 195 210
and 210 250
la 230 305 |
T 305 | 340 l
lato 340 | 3% |
and 390 | 40
od Rock 420 | 450
and 450 500 |
late 500 | &0 I
aind 600 | 625
o Rock 625 | 650
iate 650 | 760 |
late 800 | 900
and X0 | 950
ale 950 | 1000
late 1050 | 1100
nd 1100 | 1175
late 175 | 1200
and 1200 | 1300
Bt 1 Y350
and 1350 | 1400
late %00 | 1450
v 3 1550 | 1500
late 1500 | 1645 N
Mt Sand 1645 | 1725 liater
lack Slate 1725 | 1845 “
) | 1885 |
\g Lime 1885 | 2005
ig Injun 2005 | 2085
g =& 2000 | 2147

(ovi

ER)



Bottom of Shot

Feet of Flv" )‘lole ‘When_Shot
Results:

\er/

| |

| I

PACKER RECORD

INITIAL PRODUCTION FIRST 24 HOURS KIND | size DEPTH SET DATE SET
Open Flow /10ths Water n Inch Ba5/8" 0,B, | 393" 628l
............... /10ths Mere. in Inch | & 2 OeDe m' M
Volume. Drd1led. w/Rotavy (Shav only) __ cur. || Guide Shoe o 0.0, 2095% 6=5=6i,
Rock P Bone Ibs hrs I
oil bbls., First 24 hrs. ]
ACIDIZATION OR FRACTURING RECORD CASING CEMENTED
Surface to:

DATE WELL A D.
DATE WELL FRACTURED. bei206h _8=5/87 gize _ 393  rr _ bwdebl,  pare
NAME OF COMPANY. ,'ML]- (] g&g
(List below ials used in Acidizing or F! ing, i.e., Sand, Crude Oil, Gasoline, _bﬁ___ng M_—Ff' Dare
Water, Kerosene, Mothballs, Acid, etc., giving gall barrels and pounds.)

SI1ZE FT. DATE

Used in Combuting 8e5/8" Casings

I w OTEON YR RN

40 Bagn Cement,
6 Baga Aquagel
1 Bag Lime
Breaxpoown Pressure— 13508 5 Gal., Resiment
PUMPING szssunL_—m‘m
AVERAGE PUMPING RATE/MINUTE 21.h MM‘M‘_—"
PUMPING TIME 0 Hin,
RESULT AFTER 1 GAS. j‘,m CU. FT.
REATMENT § o [} sBLE.
ROCK PRESSURE AFTER TREATMENT. Ms LES
remarks: Notes Drilled 81" Hole from Surface to 393! lotes Used 5 Centralicers
Drilled %.. Hole from 393" to 2097" G 20647 ,2033Y,20027,1971" & 1940°
Note: Thia well was od on 6-6ebh.

Note: Perforated © 2018' with | - 6 way Jet on Single Plang by Basin Surveys, Inc.

Rotes %ueumdrﬂ.lodammingtomne 11, under Seection 13 of Article 4, Chapter 22
of tho ecde of the Departnent of Mines, 011 and Gas Diviedon.

APPROVED

SUPERINTENDENT




V'aru No. 989 1m 11762 mc. 9929 /
3 Ae)' vl

NEW WELL REPORT

Le?&:a 5,12'9- — : m __Acres ;I;IARI;ING DisTRICT. Spencar ¢ 4 _
—— Ym. Koufitan FARM: we Nolel? N s.47 E. . W.L
———W—gloswr:lsc:woa hm COUNTY a"‘;,:", )
LOCATION MADE ﬂ'- '9._&_ DRILLING COMMENCED. 5‘2 ]& .
RIG COMMENCED. . Snlf= 1968 DRILLING COMPLETED. Se2le 1060
RIG COMPLETED Swlbe _ 19,&_ Derru__ 2980' .o BilgInfumn
RiG CONTRACTOR. Gerald D, Jones ‘ DRILLING CoNTNAI:‘l;ﬁﬂ Gerald D, Jones
ELEVATION: FLOOR crouno 971,38 Work Orper_No. AFE £ He29wl, Vae
’ FORMATION RECORD
KIND tor | morrom | TiNE TEST i KIND vor | porrom | TONE TEST
MEAS. ‘ _MEAS.

ip_Sofd 0 |5 |Blnck Sana | 1875 | 1905
" Caadng 10 10 Samd 1905 | 1965
o 5 e Idttlo 1dzo | 1965 | 1970
o Rock 80 90 Slate 1970 | 1980
nd 90 120 Cil & Gan 2020 | 203! Shony
d Boek 120 130 Big Line 1980 | 2100
ato 130 | 180 Kesner 2100 | 2110
ot 180 %% 011 & Gas 2110 | 2122
iter — @ Bailor Hr«Big Injun 2110 | 2136
i Roek 30 | 285 0il & Gag 2125 | 2136 - Show
ate 275 300 | Slata 2t 2190
W Rock 300 | 325 143" Casing 2190 | 2190
late 325 | 380 i ]
o™ | 30 | 313 [ Sotal Depth 2190 | 2190
dh s 3 | 3%
late 395 | 400 .
W Roeck 400 420
ate 420 460 i
! Caning A0 | AT
ind 460 | 500
iate 500 600
d Bock 60 [ &0 i
ate . &0 | 760 i
W Bock 780. | 800
wato & Shelle [ 800 | 860

850 | 8%
ato 8% | 900 z
d Rook $0 | 915 i
iate 915 | 920 |
d Rock | 920 | 930
Bte | 930 | !
[} 1035 | ¢115 i
iate WiE| 115 |
nd 1195 | 1285
{ato 1285 | V335
i Bockk 335 i
ato 1355 | 1400 |
i Y500 | VERD |
m L L7 ! i
nd 1565 | 1500
Bty —¥500 1580
nd 1580 | 1675 |
mee - | Y700
wd Y 1700 | 1875

(OVER)



w |7

NEW WELL REPORT — CONTINUED

INITIAL TORPEDO RECORD

CASING AND TUBING RECORD

PUT IN WELL PULLED OUT
Date of Shot S1ZE TRANSFER NO. || FEEY |iNcH|| TRANSFER NO. || FEET |iNc
10 (00
Name of Torpedo Co. 8=5/8°CLD, 8.1.H.l 470 | 00
No. of Quarts Aénn_n m Mm
Length of Shell
Diameter of Shell
- Length of Anchor
__Top of Shot_
Bottom of Shot
Feet of Fluid in Hole When Shot
Results:
|
!
PACKER RECORD
INITIAL PRODUCTION FIRST 24 HOURS KIND SIZE DEPTH SET DATE SET
Open Flow /10ths Water in Inch [ Spes) Shoe __g,,slg_u X0 Sl b=bl
............... /10ths Merc. in. Inch  [|Float Collap n 2159°¢ Sa22mfl
Volume... Drd1lod. CuF. [Guide Shoo a’ 2% [
Rock P Kona Ibs hrs
oil bbls., First 24 hrs.

ACIDIZATION OR FRACTURING RECORD

CASING CEMENTED

Surfage tos

DATE WELL A

DATE WeLL FRACTURED__Gm2efly

| Ba5/8% sizc _ 470 er.__ Selfefl) ou

NAME OF COMPANY.

(List below materials used in Acidizing or Fracturing, i.e., Sand, Crude Qil, Gasoline,
‘Water, Kerosene, Mothballs, Acid, etc., giving gallons, barrels and pounds.)

~Uncds 1,080 Bbls, tiater

A3" size 2190%, _ Se22efl o,

Uasdi 300 Gal. H.C.A.

lisods 350 f HACWR

Alnads 25 (al, Aqua P

Veeds 40 Gal, Horflo

BREAKDOWN P! re— 1000

PUMPING PREBSURE_.m_m

AVERAGE PUMPING mrslgg H
L

PuMPING TIME.

"HLATE | G °‘;;Z:
Rock PREsSURE AFTER TREaTMEnT— 580, L8s
REMARks: Notes Drdlied w/aot.n_x_-L ndtes Used 5 Centralizers
i Lot 707/8" Dole fran 470" i 21500 21391, 2109, 2 )
Hotes This tell was Logged by Schluwnberper on 5=22-6l

Hotes Perforated by Basin Surveys on 6=1=6)
2 = Roles © 2% 3 Holes @

Notes ms Holl was drilied

aecording to Rule 11, under Sestion 13 of Article §, Chaptar 22
tho Code of the Departnment of Hines, Uil and Uas Diviedicn, '

APPROVED

.

(;ﬁw

EUPERINTENDENT



Fons Nc. $89 1m 1162 u'a. 9920

WOLF*S &h\b CiL RnFIih.ll.a CO. LiCe

NEW WELL REPORT

_Speneer & N 000000000000

Lg;&[{ln 81219 800 AcRE: WORKING DISTRICT.
-  bYm. Kaufumn FARM WELL No.it= N s_ Wl _ e w_
—_m_glosw.r:'scl:;Peﬂ ___Roane COUNTY QUAD.
LOCATION MADE 3=23- ISQ'_ DRILLING C =B9= '19_611_
RiG C bo2le lsﬂ_ DRILLING COMPLETED. Swde 19._6h.
RIG COMPLETED. 5-39' 19.61-;. DEPTH 2371' SAND. Big Inm
RIG CONTRACTOR derald Jcnee DRiLLING ContracTor___ Gerald donas
ELEVATION: FLOOR crouno 1162493 Work Orber No. AFB ¢ riieg8ell.Va,
‘ FORMATION RECORD
KIND TOP BOTTOM sl:rIENEEL TEST ' 2 KIND ' "I'OP BOTTOM s':rlENEEL TEST
MEAS | . MEAS.
p_Soil ¢ _0 | 8late 2020! 2218
9 Casing 10 | 10t Little Lime | 2115i 067
a Zock 10 2 Ca | 2167
nd 20 0 Big Lime' A8 2200
ate 50 100 Infun Snd 2300
d Rock 0 [ 1B 031 & G as Pdy 2915| 2330
ad 185 170 Slats 2330| 2371 log
ate 170 | 200 b}* Cesing 2365
nd 20 | 270 i
a fhok v 27 280 Total Depth 23n | 231
ate 280 | 300 |
d Haek. 300 _33%3 | ,
atoe N 3” ! A1 &)
WA 360 | 385 i
ste . 4hell | 385 | Loo 5
nd o | hse | I
ato 450 | -so0 i i
d Rock 520 i ‘
ste 520. [ 5% ‘
& Rock $30 | s60
dasing S| sne.
ete 560 | 760 ]
o 760 750 |
d Roek 790 | 800
ote 80 | 87
d Rschk 870 900 ]
ad ¥00 | 930 I
ter 9300 |
ate 90 | 1B5|
ad nes| 1220
ate 1220 1320
od 13| 130
ate 130 1500
od 1400 | 1535
de 1535 1855
ad 1555 | 1635
ate 1635 | 1665
nd 1665 | 17k0
ate I7I0 | 1755
ad 1755 | 1500
B%e | X800 1925
ad 1625 3950
wF | 1650] 1IN0
yo© d 1990 2020

(OVER)



NEW WELL REPORT — CONTINUED

CASING AND TUBING RECORD

INITIAL TORPEDO RE(?ORD — T N WELL TULLED OUT
Jate of Shot TRANBFER No. {| FEET |INcH[| TRANSFER NO. || FEET |INCH
—_ S Lot 208
'%’&I\"W Co. S LM, L ST
pe & 8.5, 1 3150 1150
o ur el Talley 238k
Mamoter of Shell loa3/B" || 2adiey || 2308
ength of Anchor m.
op of Shot
lottom of Shot
‘ect of Fluid in Hols When Shot
lesults:
PACKER RECORD

INITIAL. PRODUCTION FIRST 24 HOURS KIND SI1ZE BEPTYH SET DATE SET
Open Flow /10ths Water in Inch || Btgel Shom | Ba5/8% Ly U Selafily
_______________ /10ths Merc. in. Inch || Fleat Collar | | 2338 | S.30efl
Volume_. 33004 Cu.Ft. | Uvlde Shoa | kd» o.D, 265 Se=l0wbli
Rock Pressure._ione. Talown. . _ibs. hrs. :
Gil bbls., First 24 hrs.

CASING CEMENTED

ACIDIZATION OR FRACTURING RECORD

DATE WELL A -

DATE WELL Fumaam
Namg oF Companvy_ Balliiburten
(List below materials used ih Acidizig or Fracturing, i.e., Sand, Crude Oil, Gasoling, ™"
Water, Kerosene, Mothballs, Acid, etc:, giving gallons, barrels and pounds.)

Used: 1000

] Send
U 4] HCA
Useds ¥
a

Surface tos :
8a5/8* 57z STA' ey Selebh  pave

Jé'_sm___m____

D. ATB

Usgia, 10 0a, Ror Flew-11

Cezented by Halliburéon Co. :
Used in Cementing I_ph’ Casings

L0 Eags Gement

t

6 Bage Aquagel
50 al, deoiment

Canented by Wellcfervice, Ins.

BREAKDOWN PRmuaL_Bne’?_wm
PUMPING P -

AVERAGE PUMPING RATE/MINUTE. 2 -

PUMPING TIME_ Ll Tinutes

RELATE | S e e cu. .
O = BBLS.

RocK PRESSURE AFTER TREATMENT. K toe

QEMARKS,HO'“' Drilled ‘/M

Hotos U eed b Centralisers @ 2101,
[ [ ]

“HoWT 1158 yp1] was Logged by YMcCullough 00l Co. 0n Se10=04

Hotes Drilled kole frém surface to S71!

Hotey Drillied

' bale from STA' to 23T0°

Totes Perfoveticnes  Triple F¥ae = H tch Guttor © 2261

Rotes This well was Drilled according fo Rule 11, ummngm 13 of Artiale b chapur 22

.- of the Code of the Department of Minecs, Oil and Ges gaum.

APPROVED

c ¢

(; L ERL ALl

SUPERINTINDENT



Fo, 9t 11/e2 MG, w938
Co WOLP'S HEAD OIL REFINING 00, INC, K QQ/
B R R N R R S AT Y
NEW WELL REPORT
LEHO._._B;ZIQ 800  acnes WORKING DISTRICT. —Spancer ¢ 4
- Wm, Kaufman FARM: weLt No._ =2 N shl e w37 __
_.___Smmﬂ;%svmﬁpm Roana COUNTY QuUAD.
LOCATION MADE May 21, 108k DRILLING C £b. Juns 27, 106
RiG C June 26, 1964 DRILLING COMPLETED. July 8, 1964
RIG COMPLETED. dune 27, 1084 Deprh.—2255% sano_Big Injun
Ric ConvRactor_ Cerald D, Jomes DRILLING ContRAcTorR_ Gerald B, Jopes
ELEVATION: FLOOR GROUND w%
FORMATION RECORD :
KIND TOP BOTTOM {I;ENEEL TEST KIND TOP BOTTOM BISEEEL TEST
‘MEAS.  MEAS.
3 Sodl [v] 10 ISand 1500 | 1470
nductor 9 9 Slate 1470 | 1505
late 10 20 Sand 1505 | 1525
nd 20 20 Slate 1525 | 1575
Late €0 100 Sand 1575 | 1625
md 100 %5 Slate 1485
late 145 195 Sand 1685 | 1720
ol Rock 195 215 Sla! 1720 | 1780
ad 215 295 1 1910 Hatep
late 295 | 330 |Black Slate 1910 | 1995
o Rock 330 | 350 1ittle 1995 | 2032
late 350 | 370 1Penc11 Cave 2032 | 2063
=0 m 370 395 1 2170
tat/ : 295 | 410 !ixem 2170 | 2193
d dwog 410 | 430 “llod1 & Gas 2170 | 2175 Show
wnd 430 | 450 | 437 lodl & Cas 2180 | 2193 Show
late 450 | 475 iBig Injun 2193 | 2213
d Rock L75 | 500 llod1 & Gas 2193 2 Show
late 500 | 520 [Slate 2213 | 2255
| 520 | 540 Fm ZEIH 2253| 2253.94
»d Roelk 588 | 565 |
lete | 565 | 560 Total Depth 2255 {2255 |Drillers
wnd 580 { 600 .
late 600 | 625
o Rock s 650
late 650 | 700
ind 700 760
late 760 | 795
o Rock 795 825
late | 825 | 865
wnd 865 | 900
late 90 | 925
o Bock 925 | 90
late 940 955
»d Rogki 955 975
ind 975 1000 !
late 1000 | 1065 f
1 Roek 1065 | 1090 |
nd 1090 | 1125
late 1125 | 1165
nd 1165 | 1200
late 1200 [ 1250
ind 1250 | 1300
tat/ \ 1300 | 1400 Water

(OVER)



NEW WELL REPORT — CONTINUED

INITIAL TORPEDO RECORD CASING AND TUBING RECORD
| PUT IN WELL PULLED OUT
Date of Shot . o1zE | TRansrer No. || FEET |iNcH|| TRANSFER NO. || FEET |INC
: 1¢ 3 De SeLMe| 9 |
Name of Torpedo Co. 8 5/3“ D, BeLeMe 43700
. No. of Quarts 0.0 " ‘i‘allg:l
Length. of Shell . 2 3[0**3‘.1). Tall 00
Diameter of Shell | I
Length of Anchor |
Top_of Shot |
Bottom of Shot
Feet of Fluid in Hole When Shot
| | .
| |
PACKER RECORD
INITIAL PRODUCTION FIRST 24 HOURS KIND SIZE DEPTH SET DATE SET
Open Flow  /10ths Water in ich | Stes) Shoe |8 5/8n0.0. | 437 bbbl
_______________ /10ths Merc. in Inch || Float Collax " GuDs 2226 Gumbebly
Volume....Show (Orilled ¥/Rotary) CuFt. ||Cuide Shoe 438 0D 225396  T-8-8)
Rock P No Test Ibs hes
oil bbls., First 24 hrs. '
’ ACIDIZATION OR FRACTURING RECORD " EASING CEMENTED
DATE WELL A Surf tor
7 5/8n . 3
DATE WELL FRACTURED. L-lﬁp & )/ 8 SI1ZE 2*37 Fr. 6'2‘8'& DA
Name or Companv_____Hall&bmrbon o 2253,96 7=BEEN .
(List below rials used in Acidizing or F ing, i.e., Sand, Crude Oil, Gasoline, _Lé___..sms ™ oA
Water, Kerosene, Mothballs, Acid, ete., giving gallons, barrels and pounds.) e . o
Useds 35,500 Gals, Water Size . \ fOx
L] 8 5/8v )
- o |25 B = Bikk G t
2 Bags = Calecjun Chloride

45 Bagn = Cement
6 Baga ~ Barold Aquagel
1 Bag « Lime
Gemanted bys Hell Servies, Incs

BREAKDOWN FRESSURQM

PUMPING P! IRE. 2000 - 3000

AVERAGE PUMPING RATE/MINUTE 18,8

PUMPING TIME 45 Min.

RESULT AFTER GAS. AO 000 CU. FT.

TREATMENT
ot 20 B8BLS.
Rock PRESSURE AFTER TRRATMENT_M L89S
__REMARKs: Notes Drilled 84" Hole-fram Surface to 437° Notes Used 5 Centraligers © 20701,
19 ] ] L 9 L) 1]

Note: This Hell was logged by Lane Hells cn T=8ef) & 2257' Total Depth

—_Noter Parforated @ 21783 Triple Frag Notech Cutter

Note thin we as._drd ed according o Rule l e netion -
—__of the Code of the Department of Mines, Oil and Gas Bivieion. A N\ gl —

APPROVED

4 O C zwcetr

SUPERINTENDENT




Fonra No. 969 1m 2/eo m'c. 91824

HOLF*S HEAD OIL REFIHING COHBANY, IHCORPORATED
SORERHCRBENNIQHGOMEBANY

Koo

NEW WELL REPORT

Lgflﬁ;{o._alms_ 800 - A WoRKING District__Speneer fl
me Kgufman  Fasm wewe No._¥=6 N s Ut ¢ w38
Smithfield Tosnicy oR Roene Couniv Quao.
Locarion Mape___Hovesber 12, 15,63 DRiLLING Commencen__December b, 5 63
RiG C Hovenber 29, 1963 DRILLING COMPLETED. 9emher 12, 19_63
RicCoupeven_ Docember by, 45 63 sano___ B8 Injm

Ric Contracrorlemning urilling Co., lnc.

GROUND m2036

ELEVATION: FLOOR

DEPTH 2335'

DRILLING ContracTor_benning Urilling Co,,linc,.
Work Oroer No. AFE é!&lo-u.vg. .

FORMATION RECORD

KIND TOP BOTTOM :I'.r&gz: TEST KIND TOP BOTTOM ?I:I:EE: TEST
Shale 0 | kot kot
Red Rock ko7 | 514
Sand S5 135
Shale 35| 150
Red Roek 750| 780
Shale | 790| 820
Sand 820] 830
Shade | 830] k25
Sandy “hale | 2425| 1640
Send | 16l0| 1665
Shale 1665 | 1725
Sand 1725( 1605
w__m_mo

“hale 18k0| 1855
Sane 2855 2015
Sand & Shole | 2015| 210k
Little Lime 2104 | 2150
Big Lime 2150 | 2255
Reener Sand 2265 | 2270
Big Injun | 2270| 2295
01l & Gas 2270| 2295 Show
Lime & Shale | 2295| 2335
143® Casing 2335 | 2335
_fotal Lepth 2% | 23

{OVER)



NEW WELL REPORT — CONT'D.

=

CASING AND TUBING RECORD \
INITIAL TORPEDO RECORD POT 1IN WELL PULLED OUT —_
Date of Shot T size l TRANSFER NO. FEET INCH|| TRANSFER NO, FEET INC
8=5/8°! Telly || Q|-
Name of Torpedo Co. mé"_Q_LL_L_rall! : 2379
No. of Quaris ge |l
Length of Shell __Tog.| Tally | 2345 | ==
Diameter of Shell |
Length of Anchor
__Top of Shot
Bottom of Shot
Feet of Fluid in Hole When Shot
Results: I
|
| =
PACKER RECORD _
INITIAL PRODUCTION FIRST 24 HOURS KIND I SIZE DEPTH SET DATE SET
Open Flow }lods Water in_ Ich | Steel Shoe  [(8-5/8" 0D | LO7' (12-6-63
............... Mere., in meh  ||Fhost Coller [ll3® 0D 2304 | 12-13-63
Volume. Sho® on & Gas (Urilled w/Rotaryd, r  [Cuide Shoe  [3® 0D 2335' [ 12-13-63
Rock Pressure. Hone_Taken  p, hrs.
oil.zSee Kleetric log ____ ________| bbls., First 24 hrs.
ACIDIZATION OR FRACTURING RECORD CASING CEMENTED
DATE WELL ACIDIZED. Surfose to:
DATE WELL FnAmnm_lz_é'é3 | 8=5/8%5zc W07 pr. A12-6=63 oa:
NAME
(List becl’:wconpﬁ"'ynsed in Acidizing or Fracturing, i.e., Sand, Crude Ofi, Gasoline, B30 size 2335 pr 12=13-63 o
Water, Kerosene, Mothballs, Acid, etc., giving gallons, barrels and pounds). P Fr. - pa

Useds 37500 Ggls. tater

__Used158,000 Ibs. Sand

USLD IH CHUNTING 8-5/8° CASINquer

Useds 300 Gal. lud Acid

Usede L0 Gal. Freflo

50 Bags - Cenent

|—__2 Bag -~ Calcium Chloride

Useds 6l D%er
Ugeds !.QD .o

Cenented by: Yell Serviece, Inc

0@3 200 1bs. J-98

USED IN CEMENTING U3® CASINGs

65 cu. ft. Posnix Cement {Consisbing

of 33 cu. ft. of Columbis Cement

and32 cu. ft. fo Pozmin =A and l-

BREAKDOWN PRESSUR

Holl, Gel, blended 28 with 65 cu.

e 12008
PUMPING PRESSUR 1300 -« 1700 Lbs.

of Pozmix Cemmnte

AVERAGE PUMPING RATE/MINUTE 32 Bbls.
PUMPING TIME mimtes

500 Gale. - Mud Flush

RESULT AFTER Gas. m

TREATMENT Gu. FT. Cengnted bys Halliburton Campany
(=] BBLS,
Rock PRESSURE AFTER TREATMENT. % 1LB8S.
rEmarks: Mrilled 10-5/B" Hole from Surface to LO7'. Note: Rotary Tools Usede

trilled 7-7/6" liole from LO7' to 2335'.

liotes Used 18 - 5° Sections ;:t Roto=Ya

Cleaners & 32 E=2 Lok Limits &

3§ Halliburton teld=-A.

Soter This well was logged by KeCullough Tool Comspny on December 13, 1953.

Hotes This well wvas drilled according to Bule 11, under Section 13, of Article L, Chapter 22

of the Code of the Gepartment of !dnes,

04l and Gas “ivision .

\ad

APPROVED

@-@&W

SBUPERINTENDENT



R Mo 09 a3 s s WOLF'S HEAD OIL REINING CGMPANY, INGORPGRATED

SRR G SIS

NEW WELL REPORT

LeAse No m’ m ACRES WORKING DISTRICT. w 9 6
—_— = un'v Ksufan —FARM WELL No. Lo ] N S 47 E W 38
Satthfield DISTRICT OR Roane
To C TY QUAD.
LOCATION MADE. W 29, l!’a‘ 6 DRILLING Ci - October 19, 106’
RIG C ED. | m m’ 19. " DRILLING COMPLETED. October 27’ I"‘3
RIG COMPLETED. October 19, 19. ‘3 DERTH. 2270* SANDM._—_
RIG CONTRACTOR M Drilling °°“ Ine, DRILLING CONTRACTOR. Denning m Co., Inc.
ELEVATION: FLOOR GROUND m’“” WORK ORDER NoO. A7 0 WH-8-¥.Va,
FORMATION RECORD
STEEL S8TEEL
KIND vop BoTTOM | LINE TEST KIND Top BoTTOM | LINE TEST
itale & Shell 0| 65
tod Reck 65 | 155
land 155 | 260 | 260
jand & Shale 260 | 365

jand 1325 |13

fhale 1370 | 1405
jard & Shale | 1405 | 1996

jand & Li=e 1996 | 2060

Mg Lime 2060 | 2170 .
a 2102 | 2118 Show Only
{osner Sand 270 | A%

g™ m 2190 [ 2210

M .o 2190 | 2210

jand & Lime 220 | 2233
fhalo & lime | 2233 | 2270

| Casing 220 | 2270

i

‘f %

(OVER)



/(7/

)

NEW WELL REPORT — CONT'D.

INITIAL TORPEDO RECORD

CASING AND TUBING RECORD

| PUT'IN WELL PULLED OUT

Date of Shot size | TRANeFER No. || FeeT |inch|| TRANsFER No. [| FEET |inc
: st

Name of Torpedo Co. " |MIL m" 1

No. of Quarts 2_-3 (i |

Length of Shell Tuding | Tally 2% |-

Diameter of Shell |

Length of Anchor

Top of Shot

Bottom of Shot

Feet of Fluid in Hole When Shot

PACKER RECORD_

- C
. Usedl ﬁgﬁ.mw
Useds 300 Gals. Mid Aeid

o INITIAL PRODUCTION FIRST 24 HOURS KIND | s1ZE DEPTH SET DATE SET
Open Flow /10ths Water inoo-.. Inch | Steel Shoe | B"0D | 260 | 10-20-63
_______________ /10ths Mere.. in Inch Flost Collar 9 2238 W
Vo Gy 041 & Gae (Drilied W/EGUGry), r, |Cuide Shoe  |43° 9.30 | 2270 | 10-27-6)
Rock Pr 1bs. _— )
oi%Seo HBhectrio log bbls,, First 24 hrs,

ACIDIZATION OR FRACTURING RECORD CASING CEMENTED
DATE WELL ACIDIZED. g 5!8” Pron %‘” “;W
_ DATE WeLL FnAcwnm.__W - 88 1ZE FrT. Da:
- NAME OF COMPANY. ﬁ:! /_3' - 2270 Fr M—‘, -

(List below materials used in Acidizing or F:

'___Useds 870 Bbls, C41

i.e., Sand, Crude Oii, Gasoline,
Water, Kerosene, Mothballs, Acid, etc., giving gallons, barrels and pounds).

Useds 40 Gols. Freflo

!

13004

BREAKDOWN ansunw
PUMPING P JRE.

AVERAGE PUMPING TiulNﬂ‘l" m.

CU. FT.

PUMPING Tua__j.’._m
RESULT AFTER } G
TREATMENT on

BBLS.

Rock PRESSURE AFTER TREATMENT. m

remarks: Drilled 10-5/87 Hole from Surface to 260°

Note: Rotary Tools Used

Drilled 7-748" Halo from 260' to 2270!

Sote: This well was logged by McCullough Tool Company on Ootober 25, 1963.

" Totet Thie well was drilled accopding to Eule 11, under Section 13, of Avtiolo 4, Chapter 22,

_of the Code of the Department of Mines, 011 and Gas Division.

e’

APPROVED

C O Cozocrser

SUPERINTENOINT



F e No. $8 1m 2/¢0 m-a. 32024

HULPYS HEAD OIL AREFININD CUMPANY, INC.
SAUTHXRPENNUOIL .COMPANM

NEW WELL REPORT

LEASE Nom 800 acees WorkinG Disrrict__Spencer 8y
. -faufoon __FARM weee NEe N, s.h? & w_

MW $ISTRICY OR ;me COUNTY QUAD.,
Locarion Mane_S€ptecber 23, 19 6’ DriLLING Commencen__D0combor 37, 19063
Ric Commenceo__0CezlOr 13, 0 lé’_ DRiLLING CompLerep JORUAEY 13, 1964
Ria CompLeren_VOGERBEr 17, 1063 peern__ 2W30* 0 savo_Biglam 00
Ria. COMAWORM Coey iBGe DRILLING CONTRACTOR. Dm!ﬁ MM Coo Lus.

Ab
ELEVATION: FLOOR GROUND nﬂloﬁs WoRK On:z No. “‘1’90730
FORMATION RECORD

KIND Tor | BovTOM :Egrfi TEST KIND tor | eorrom | TINE TEST
aole 0 | 65 | 850
pd Hook 850 (1)

9k9 | 1koo

Ty 150 | 165
ksle 1480 | k85
mnd 1485 | 1525
tndy Shalo 1525 | 1sko
md 15k0 | 1685
hole 1685 | 1785
md 1725 | 1765
kale 1765 | 1775
md 1775 [ 1879
md & Lice 1475 | 1910
75 1910 | 1925
ine de _EE_
snd 1975 | 2005
gnd & Chert | 2005 | 20L0 |
lze & Bend 20l | 2100
mdy thale | 2100 | 2125
hale 2125 | 2156
I*ele Limo | 2386 | 22
ig idne 2215 | 2348
sonor Scnd 2318 | 2362
igInfum | 2352 | 23D
Q& das 2352 | D “Show Unly
hale 8379 | 2530
§¥ Caaing 22T | &E
fotal Depth EL30 | 263
_—

{OVER)



g

NEW WELL REPORT — CONT'D.

; ; CASING AND TUBING RECORD o
INITIAL TORPEDO RECORD
o | PUT IN WELL PULLED OUT
Date of Shot s1ze | rransFer No. [| Feer [incH|| TrRANsFER No. || FEET |Inc
B/ || Solestie || 2660
Name of Torpedo Co. M' SkeHe eh27( o0
No. of Quarts =3/8% |
Length of Shell Toge || Tolly 23m|(0
Diameter of Shell l
Length of Anchor
Top of Shot
Bottom of Shot
Feet of Fluid in Hole When Shot
Racnl l
!
I =
PACKER RECORD
INITIAL PRODUCTION FIRST 24 HOURS KIND [} SIZE DEPTH SET DATE SET
Open Flow /IOIhs Water in : Inch 8tool Shos @5" (] 286¢ —ﬁ.
_______________ Oths Merc. in. och  ||FRoot Collar [ 2397' | 1-1l=64
Vol mmmaau(mmav/aom),,,n Guide Stoe U op. 2b27" | 1-2b6h
Rock Pressurs_Nom@ Talen hrs : :
oil bbls., First 24 hrs,
ACIDIZATION OR FhACTURING RECORD : | ' CASING .CEMENTED
DATE WELL ACIDIZED. 'n ’ 12206
DATE WELL FRACTURED. 1-22-84 - 8-5/8 Size 266 Fr. 3 DA
NAME OF COMPANY. Halliburton Uonpaty Lie . - 1e2ke6ly -
(List below ials used in Acidizing of Fracturing, Le., Sand, Crude Oil, Gasoline, z& T
Water, Kerosene, Mothballs, Acid, ete., giving gallons, barrels and pounds). Size
Usods 40,000 0 USED 16 CRARIND B-5/8% -1
Toeds 15,000 Lbs, Sand ‘1,,/_
Useds b0 Oale, Forfio 35 « Begs Cement

nced: % Gols. Sudp
L]

1 = Bag Cololun Chlorids

Useay 350 108, wAU=S

Cezented bys Upll Servico, inc,

USEY 1 CBUEBTING Ly® CASING:

65 « Bogo Cememd

m.mﬂ.‘mw

Cezented bys lousll

BREAKDOWN PRBSURW
- . 20 55iee
AVERAGE Puuw WMINUTP
PUMPING Tmr—sv_eﬁa
R-ul.'r AFTER } As_ﬁ_m CuU. FT.
TREATMENT
BBLS.

RocK PRESSURE AFTER TREATMENT.

LBS.

DPrilled 10-5/8" tole froa Burfaco to 266¢

REMARKS:

liotes Rotary Toole Used,

- to 230

APPROVED

l_c @

SUPERINTENDENT



Foru No. 989 tw atec M'G. 92924

NEW WELL REPORT

LEA;EAN\o.ﬂ w : ACRES w mamm.__Mﬂ_____._
. tas, _m — FARM wee No. Y18 s 87 ¢ w37

Mm 'l?c':;:;ﬁvon m COUNTY Quabn.
LocATION MADM ml lsi DRILLING CONMENCEIMI__— lsﬂ_
RIG C Ootober 26, 19 @ DRILLING COMPLETED. Soveder ‘l le_g_
Ric COMPLE‘I"ED m a’ 18, ” DEPTH. m' SANnﬁL
RIG CONTRACTOR Denntog Drddding €., ;u‘ DRILLING CONTRACTOR. Detnirg Brilling Go., Ime.
ELEVATION: FLOOR GROUND 152,09 WoRrK ORDER No. as ¢ W’““

FORMATION RECORD R
PR 3
o4 Hool 5
| 185 | 35
diods | 205 | &5
ind | 25 | a0
i | 30 | &5
wd | B[ XS
ad Eott 325 | 388
e | Y| N W
od Hoth 3% | &0
othale | 60 | 7O
o ok TV | 80
| | o0 | v
B | S | T
T | 160 | 1588
Bre | 1989 |18
' S R
B I |10
ia¥o | 50 | IS
[ TS | 1955
BIs [1955 [0
Ui Zne | 2199 | &iS0
w250 (A%
| S P U R )
700 7 S ) U
ig s | 2155 280
R e20 2580 59 0Aly
reEy Sand 32065 010
g Infud—— B -B3H
Ratss T 230
s 2395 |
be-Gopitag—— K
[P |THO

)

(OVER)



NEW WELL REPORT — CONT'D

CASING AND TUBING RECORD s/
INITIAL TORPEDO RECORD
| PUT IN WELL PULLED OUT
BIZE
Date of Shot | TRANSFER NO. FEET |INCH|| TRANSFER NO. FEET |INC

Name of Torpedo Co.
No. of Quarts

Length of Shell R
Dismeter of Shell |

{

S

| o5 3

Length of Anchor

Top of Shot

Bottom of Shot

Feet of Fluid in Hole When Shot

PACKER RECORD _

INITIAL PRODUCTION FIRST 24 HOURS

I ‘m:;z DEPTH SET patE SET

Open Flow /10ths Water in_ Tnch
L LR — e —
Rock .. Ibs. hrs.

o o RISEEIO TG

First 24 hrs.

ACIDIZATION OR FRACTURING RECORD

CASING CEMENTED

- DATE WELL A m
DATE WELL FRACTURED.
NAME oF Company______ DOIAIGOD Coepayy

(List below materials used in Acidizing or Fracturing, i.e., Sand, Crude Oil, Gasoline,
Water, Kerosene, Mothballs, Acid, etc., giving gallons, barrels and pounds).
Bpol 2 Fhls, Ol

of 33 Coft. Colmxtdn Ocnond &
33 Euft, of fomix A & § Eolll-

BREAKDDWN ansukr.m%, m “‘.,
" PumpING PnEssunL__—wm 90' « Roto<thll Cleancre G § Candy
AVERAGE PUMPING Ruw w d M.
PUMPING TIME
st_}_l;.z”l}mrsrﬁn Gas__w cu. FT. 16 = thllituyton tald-d

o1 - w BHLS,

RocK PRESSURE AFTER TREATMENT. L.B8.

Cemorod btys Balliburton Go.

meammuaw

REMARKS:

Botes mmm,

APPROVED

5

C Q. QO zwriden”

SUPERINTENDENT



Flam No. 989 M 2/¢0 M°G. 92024

WOLP'S HEAD OIL REFINING CQMPANY, INCORPORATED

SOV eA st e AN ds (LYY )

NEW WELL REPORT

AE2

Lease No 81219 800 AcRes WORKING DlsrRlcr__M
¥n, Kaufman FaARM wee No 8713 s M1 ¢ w37
-Smithfield TUSTRICT OR Roane County Quab.
Location Mape___OStober 3, 1063 OriLLING Commencen__. Bovember 10, 1963
Ric Commencen___November 8, 19 63 DRILLING COMPLETED. Sovember 17, 19 6
Ria Comperen__ NOvember 10, 1963 perrn_ 313! sanp_ Big Injun

RIG CONTRACTOR.

Demming Drilling Co,, Ine.

ELEVATION: FLOOR _

GROUND 1 (] !

DRILLING CONTRACTOR. m m co" Inc.

Work ORDER _NoO.

AFE # WH-25-W.Va.

FORMATION RECORD
KIND TOP BOTTOM N’;IE':A%. i TEST KIND TOP BOTTOM D'l-lE’ig TEST

Clay & Shale 0 350 350

ShaleffedRock 350 400

Sand & Shale 400 690

Sand 6% | T35

Red Rock 735 740

Shale 750 | 785

Sand & Shale 785 7%

Sand 790 [ 805

Shale 805 880

Red Rock 880 930

Sand & Shale 930 | 1120

Sand 1120 | 1135

Shake" 1135 | 1145

Sand . 145 | 1480

Shale 1480 | 1490

Red Rock 1490 | 1500

Shale 1500 | 1535

Sand 1535 | 1815

Shale & Lime 1815 | 1870

Sand 1870 | 2025

Shale 2025 | 2050 |

Sand 2050 | 2065

Idttle Lime 2065 | 2110 |

Pencil Cave 2110 | 2115

Big Lime 2115 | 2235

Kesner Sand 2235 | 2250

Big Injun 2250 | 2265

01l & Gas 2253 | 2261

Shale 2265 | 2313

439 Casing 213 | 813

_Total Depth 2313 | 813

{OVER)



NEW WELL REPORT — CONT'D.

INITIAL TORPEDO RECORD = CASING AND TUBING RECORD
— PUT IN WELL PULLED OUT
Date of Shot si1zE TRANSFER NO. FEET TRANSFER NO. FEET |iNcH
8-5/8 | Tally | 354 | —
Name of Torpedo Co. i m 2330 |10
_No! arts 2-3/8% |
Leny, o Shell ™g. [ Tally 233 |6
Diameter of Shell |
Length of Anchor
Top of Shot
Bottom of Shot
Feet of Fluid in Hole When Shot |
Results: ) E
l =
PACK& RECORD
INITIAL PRODUCTION FIRST 24 HOURS KIND I siZE | peetH sET DATE sET

Open Flow /10ths Water in Inch || Steel Shoe 8-5/8°0D 3% | 1-11-63

_______________ /]ou,s Merc. in Yuch Float Collar 48 D 229 11-18-63

VolumeShioW O11 & Gas (Drﬂled v/ﬂohq};u Ft. CGuide Shoe 43" 0D 2313 11-18-63
) Rock P i i

1. * See Electric Ioa bbls., First 24 hrs.

ACIDIZATION OR FRACTURING RECORD

CASING CEMENTED

. Surface to:
g::: vv:z:: Fracrureo_Novamber 27, 1963 H/ 8" gize 350 .. 1-1-63 DATE
(':..zt“;e?:w‘:mo:x:l: used in Acidizing or Fracturing, i.e., Sand, Crude Oil, Casoline, .ﬁ&mu 213 Fr. 11-18-63 DAtz
Wnter.u?r“?s:ne, M«;hl;ll‘}si:fid&-t{., giving gallons, barrels and pounds). 1zE Fr. Dare
—_Useds 148,000# Sand |_USED TN CEMENTING §-5/@" CASINO:
' Lo = Frefl 50 Bags - Cement
i |__Cemented by: Well Service, Inc.

USED IN m A=1/2" CASING:

65 Bags - Cement

500 Gale - Mud Flush

- Weld-A
18 - 5! Sections of Roto-Wall

' 13504 Cleansrs.
‘ Banxnowu P

-Pu W o §M ‘. — cﬁﬂtﬂ]’l!ll

AVERAGE PUMPING RA'rzéMmur 18 Bbls.

Pu TIME 37 000

reper Az | oe—3gg . Censnted bys _Halliburten Cazpany

W

Rock PRESSURE AFTER TREATMENT.

REMARKS: Drilled 10-5, 8" Hole from Surface to 3”.-

Note: Rotary Tools Used.

Drilled 7-7/8° Hole from 350' to 2313°.

“Notei This well was logged by Schiuzberger on November 12, 1963.

Note: This well was drilled acco

Rule 11, under Section 13, of Articie 4, Chapter 22,

of the codo of the Department of Mines, 011 & Gas Divisicn.

APPROVED

l_a ¢

SUPERINTENOENT



DBPix Evaluation

/‘\

HG ENERGY 12/20/2017
KAUFMAN PROJECT

SITE: (KPI) Kaufman Produced Water

Sample Time : 1300 Reading Time : 1304
Readings: pH=6.39 Temp=8.2 Cond=1674 - DO.=185
GPS =38 45 27.8 and 81 15 48.7 =/- 21ft Flow = 250 mis / 90sec

Out of pipe in building {filtered)

SITE: (KIL) Kaufman Joseph Lung
Sample Time : 1420 Reading Time: 1424
Readings: pH=7.81 Temp=12.8 Cond=792us D.0.=1.74
GPS=384513.3and 81 15 17.0 +/- 27ft Let Run 3 minutes
out of bathroom sink

SITE: (KRAS) Kaufman Richard A Smith
Sample time: 1630 Reading Time: 1635
Readings: pH=7.38 Temp=12,5 Cond = 408us D.0.=297

GPS = 38 45 38.0 and 81 15 42.1 +/-11ft Let Run 3 minutes

outside spigot on side of home

Field Meters Used: pH/Temp/Cond = BIOFM1
D.0. = BIOFM4D

www.ammara.com



REIC
T

Improving the environment, one client at a time...

3029-C Peters Creek Road
Roanoke, VA 24019
TEL: 540.777.1276

Monday, January 15, 2018

Roger Heldman

HG ENERGY LLC

5260 DUPONT RD
PARKERSBURG, WV 26101

TEL: (304) 420-1107

FAX:

RE: KAUFMAN UNIT WATER SAMPLING
Work Order#: 17122738

Dear Roger Heldman:

REI Consultants, Inc.

PO Box 286

Beaver, WV 25813

TEL: (304) 255-2500
Website: www.reiclabs.com

1557 Commerce Road, Suite 201 16 Commerce Drive

Verona, VA 24482
TEL: 540.248.0183

Westover, WV 26501
TEL: 304.241.5861

REI Consultants, Inc. received 4 sample(s) on 12/20/2017 for the analyses presented in the following report.

Sincerely,

oyt

Jimmy Suttle
Project Manager
(304) 250-6234
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REI Consultants, Inc. - Case Narrative WO#: 17122738

Date Reported: 1/15/2018
Original

Client: HG ENERGY LLC
Project: KAUFMAN UNIT WATER SAMPLING

The analytical results presented in this report were produced using documented laboratory SOPs that incorporate appropriate quality control
procedures as described in the applicable methods. Verification of required sample preservation (as required) is recorded on associated
laboratory logs. Any deviation from compliance or method modification is identified within the body of this report by a qualifier footnote which is
defined at the bottom of this page.

All sample results for solid samples are reported on an "as-received” wet weight basis unless otherwise noted.

Results reported for sums of individual parameters, such as TTHM and HAAS, may vary slightly from the sum of the individual parameter resuits,
due to rounding of individual results, as required by EPA.

The test results in this report meet all NELAP and/or VELAP requirements for parameters clearly designated as PA, VA, PA/VA, or VELAP in the
column labeled NELAP.

Please note if the sample collection time is not provided on the Chain of Custody, the default recording will be 0:00:00. This may cause some
tests to be apparently analyzed out of hold.

All tests performed by REIC Service Centers are designated by an annotation on the test code. All other tests were performed by REIC's Main
Laboratory in Beaver, WV.

This report may not be reproduced, except in full, without the written approval of REIC.

DEFINITIONS:

MCL: Maximum Contaminant Level

MDL: Method Detection Limit; The lowest concentration of analyte that can be detected by the method in the applicable matrix.
Mg/Kg or mg/L: Units of part per million (PPM) - milligram per Kilogram (weight/weight) or milligram per Liter (weight/volume).
NA: Not Applicable

ND: Not Detected at the PQL or MDL

PQL: Practical Quantitation Limit; The lowest verified limit to which data is quantified without qualifications. Analyte concentraticns below PQL
are reported either as ND or as a number with a "J” qualifier.

Qual: Qualifier that applies to the analyte reported. i

TIC: Tentatively Identified Compound, Estimated Concentration denoted by "J* qualifier.

Ug/Kg or ug/L: Units of part per billion (PPB) - microgram per kilogram (weight/weight) or microgram per liter (weight/volume).

QUALIFIERS:

X: Reported value exceeds required MCL

B: Analyte detected in the associated Method Blank at a concentration > 1/2 the PQL

E: Analyte concentration reported that exceeds the upper calibration standard. Greater uncertainty is associated with this result and data should
be considered estimated.

H: Holding time for preparation or analysis has been exceeded.

J: Analyte concentration Is reported, and is less than the PQL and greater than or equal to the MDL. The result reported is an estimate.

S: % REC (% recovery) exceeds control limits

CERTIFICATIONS:

Beaver, WV: WWDHHR 00412CM, WVDEP 060, VADCLS 00281, KYDEP 80039, NCDWQ 466, PADEP 68-00839, VADCLS(VELAP) 460148
Bioassay (Beaver, WV): WVDEP 060, VADCLS(VELAP) 460148, PADEP 68-00839

Roanoke, VA: VADCLS(VELAP) 460150

Verona, VA: VADCLS(VELAP) 460151

Morgantown, WV: WVDHHR 003112M, WVDEP 387
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REI Consultants, Inc. - Analytical Report - WO#: 17122738
Date Reported: 1/15/2018

Original
Client: HG ENERGY LLC Collection Date:  12/20/2017 1:00:00 PM
Project: KAUFMAN UNIT WATER SAMPLING Date Received:  12/20/2017
Lab ID: 17122738-01A Matrix: Waste Water
Client Sample ID: KPW Site ID: SPENCER, WV
Analysis Result MDL PQL MCL Qual Units  Date Analyzed NELAP
METALS BY ICP-Low Level Method: EPA 200.7 Rev. 4.4 Analyst: EP

(1994) -
Barium 86.1 0.300 0.500 NA mg/L 12/28/2017 5:00 PM PA/VA
Iron 537 0.100 0.500 NA mgiL 12/26/2017 7:40 PM  PA/VA
Magnesium 2,460 0.500 5.00 NA mg/L 12/26/2017 7:40 PM  PA/VA
Manganese ' 0.986 0.0300 0.0500 NA mg/L 12/26/2017 7:40 PM PA/VA
Sodium 40,800 300 1,000 NA mg/L 1/3/2018 8:30 AM  PAVA
HARDNESS Method: SM2340 B-1997 Analyst: EP
Hardness, Total (As CaCO3) 37,800 100 100 NA mg/L 12/28/2017 5:00 PM VA
ANIONS by ION CHROMATOGRAPHY Method: EPA 300.0, Rev.2.1 Analyst: CF
(1993)
Chloride 94,000 1,000 5,000 NA mg/L 12/26/2017 10:16 AM PA/NVA
SPECIFIC GRAVITY Method: SM2710 F-2004 Analyst: SF
Specific Gravity 1107 @ NA NA NA NA 12/21/2017 3:16 PM
22/4°C

CONDUCTIVITY @ 25 °C Method: SM2510 B-1997 Analyst: KY
Specific Conductivity 140,000 NA NA NA umho/cm 12/21/2017 6:23 PM  PA/VA
TOTAL DISSOLVED SOLIDS Method: SM2540 C-1997 Analyst: KY
Total Dissolved Solids 119,000 50 100 NA mg/L 12/21/2017 7:00 PM PAVA
ALKALINITY to pH 4.3 Method: SM2320 B-1997 Analyst: VS
Aikalinity, Total (As CaCO3) 108 10 20.0 NA mg/L 12/22/2017 9:49 AM  PAVA
pH - LAB TEST, HOLD TIME EXPIRED: Method: SM4500-H+-B-2000 Analyst: VS
pH 647 NA NA NA H suU 12/22/2017 9:49 AM
ORGANIC CARBON, TOTAL Method: SM5310 C-2000 Analyst: VS
Total Organic Carbon 162 020 1.00 NA mg/L 12/27/2017 1:14 PM  PAVA
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