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CHECKLIST FOR FILING A UIC PERMIT APPLICATION

Please utilize this checklist to ensure you have prepared, completed, and enclosed all required
documentation and payment to ensure a timely review of your submittal.

Office of Oil and Gas
Office Use Only

Operator | Enervest Operating, LLC

Existing UIC Well

UIC Permit |2D1092703 | API 47-109-02703
ID Number Number

Permit Reviewer

Please check the fees and payment included.

Date Received

Administratively

Complete Date
Fees Payment Type
UIC Permit Fee: $500 Check Approved Date
Groundwater Protection Plan ' i Electronic i
(GPP) Fee: $50.00 | Other ermit Issued

Please check the items completed and enclosed.

/ Checklist

J UIC-1

Section 1 — Facility Information

Section 2 — Operator Information

Section 3 — Application Information

Section 4 — Applicant/Activity Request and Type

Section 5 — Brief description of the Nature of the Business

hh\\h\

CERTIFICATION

/ Sect
v

ion 6 — Construction

Appendix A Injection Well Form

v

Appendix B Storage Tank Inventory

v

/ Section 7 — Area of Review

Appendix C Wells Within the Area of Review

Page 2 of 2
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/ Appendix D Public Service District Affidavit

/ Appendix E Water Sources

/ Appendix F Area Permit Wells

®

L | Section 8 — Geological Data on Injection and Confining Zones
/ Section 9 - Operating Requirements / Data

ppendix G Wells Serviced by Injection Well

J Section ‘10 — Monitoring
4

| Section 11 - Groundwater Protection Plan (GPP)

VA

ppendix H Groundwater Protection Plan (GPP)

J Section 12 - Plugging and Abandonment

m_ Section 13 - Additional Bonding

/ Section 14 - Financial Responsibility

v

Appendix I Financial Responsibility

L Section 15 - Site Security Plan

v

Appendix J Site Security for Commercial Wells

_L Section 16 — Additional Information

*NOTE: For all 2D wells an additional bond in the amount of $5,000 is required.

_ﬂ Appendix K Other Permit Approvals

Reviewed by (PrintName): 1S Veazey

Reviewed by (Sign) %

Date Reviewed: o7 23 6

Promoting a healthy environment
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WEST VIRGINIA DEPARTMENT OF

ENVIRONMENTAL PROTECTION
OFFICE OF OIL AND GAS UNDERGROUND INJECTION CONTROL
601 57" Street, SE
Charleston, Vr\?\? 25304 (UIC)
(304) 926-0450 PERMIT APPLICATION

www.dep.wv.gov/oil-and-gas

vcpermring U1C2D1092703 . 47-109-20703 wew & VVP-400
Section I. Facility Information
Facility Name: WP-400
Address: 301 Fireline Road
City: Glen Rogers State: Wv  Zip: 25848

County: Wyoming

Location description:

On the waters of Lewis Fork of Laurel Fork of Clear Fork in Slab Fork District of Wyoming County.
Location of well(s) or approximate center of field/project in UTM NAD 83 (meters):
Northing: 4172929 Easting: 462937
Environmental Contact Information:
Name: Chris Veazey Titte: HSE Manager
Phone: 304-343-5505 Email; cveazey@enervest.net
Section 2. Operator Information
Operator Name: EnerVest Operating, LLc
Operator ID: 309999 0rr
Address: 301 Fireline Road
City: Charleston State: wWv Zip: 25301
County: Kanawha ~Clion
Contact Name: Chris Veazey Contact Title: HSE Manager
Contact Phone; 304-343-5505 Contact Email: cveazey@enervest.net
Page 1 of 3 Promoting a healthy environment. ‘
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Section 3. Applicant Information

Ownership Status: PRIVATE O PuBLIC [J FEDERAL [ STATE
[J OTHER (explain):

SIC code: 1311 (2D, 2H, 2R) [ 1479 (3S) [J OTHER (explain):

Section 4. Applicant/ Activity Request and Type:

A. Apply for a new UIC Permit: O20 [O24 0O2rR [O3S
B. Reissue existing UIC Permit: 2D [O24 O2r O3S
C. Modify existing UIC Permit: O2o O2d O2rR [O3s

(Submit only documentation pertaining to the modification request)
2D COMMERCIAL FACILITY: [JYES NO

Section 5. Briefly describe the nature of business and the activities to be conducted:

Enervest is an oil and gas facility that produces natural gas and coal bed methane from
approximately 423 wells. The WP-400 has been a UIC well for the injection of Class Il since 2006.
Produced fluids are unloaded into a large filtration pond and gravity fed through two other ponds.
From there, the fluids are pumped to the disposal well APl 47-109-02703.

Page 2 of 3 Promoting a healthy environment. ,
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£~ e
CERTIFICATION
All permit applications must be signed by a responsible corporate officer for a corporation, by a
general partner for a partnership, by the proprietor of a sole proprietorship, or by a principal
executive or ranking elected official for a public agency, or a 'duly authorized representative in
accordance with 47CSR13-13.11.b.
A. Name and title of person applying for permit:
eV Print Name: Barry Lay, Enervest Operating, LLC
Print Title:  Vice President
B. Signature and Date.
I certify under penalty of law that | have personally examined and am familiar with the
information submitted in this document and all attachments and that, based on my inquiry of
those individuals immediately responsible for obtaining the information, | believe that the
information is true, accurate, and complete. | am aware that there are significant penalties for
submitting falsc information, including the possibility of fine and imprisonment.
~
Signature:
Q
L‘/ Date: oftz [t
' A person is a duly authorized representative if: arr
The authorization is madc in writing by a person described in subdivision 47CSRI3-13.11.8. "<l
The authorization specifies either an individual or a position having responsibility for the overall Jﬁq;éﬁo‘ii of the) .
regulated facility or activity, such as the position of the plant manager, operator of a well or'a well field,
superintendent, or position of cquivalent responsibility. S Clion
— The written authorization is submitted to the Director.

Page 3 of 3 Promoting a healthy environment.
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Section 6 — Construction

The WP-400 WIW is located at 301 Old Fireline Road, Glen Rogers, West Virginia. Access to
the facility is only via Fireline Road. Access is restricted by a locked gate that allows vehicle
access around the facility. The operating facility is located inside a six foot locked chain-link
fence. The facility consists of a pump building, truck unloading bay, control building, transfer
pump building and three HDPE lined ponds with a capacity of 24,000 bbls. An as-built drawing
is provided as an attachment. Basically, product fluids are unloaded in a concrete unloading bay
with an inverted pipe (for solids). Produced water then flows to the 12,000 bbl HDPE pond
water then flows via inverted pipe to two 6,000 bbl HDPE ponds with a man hole. Produced
water is then pumped from the manhole through canister filter, bag filter, and cartridge filters
prior to being pumped to the injection well. Security cameras are employed for site security and
the facility is only operated in manual mode.

Four single walled fiberglass 400 bbl ASTs are currently not active at this facility but are
included in this permit. The four ASTs are located in single earthen berm with locked chain-link
fencing. The earthen berm contains sufficient secondary containment capacity to support 128%
of a 400 bbl tank in the event of a fracture. The four tanks are manifolded together with
individual locked volumes. Thus, if one tank fails, the other three tanks cannot be emptied.
Valves can only be opened.

Due to the current set up, tanks can only be loaded/unloaded manually. The produced water can
only be trucked to this facility as it is not served by a pipeline. All filtration and pumping units
have been removed but will be added if needed. The filtration unit will be identical to the
current filtration used by the pond network of bag and cartridge filters. Any spills associated
with the operation of these ASTs will be reported within 24 hours to the OOG. Additionally,
Enervest maintains an approved Spill Prevention Response Plan (SPRP) for these ASTs.

Preventative maintenance of the ASTs, valves, and piping will be conducted as needed. Any
sludge that accumulates in the ASTs will be cleaned out and properlyqdlspcpged through
Enervest’s two year permit with Raleigh County landfill (same as the tank un]oadmg ‘bay
sludge).

- Uge

acr
If any tank repairs are needed, those repairs will be made by the manufacturer and in ace’ofdhgce
with applicable standards.
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Exhibit #1
Topo Base
Disposal Well 400 WIW
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APPENDIX A
Injection Well Form

1) GEOLOGIC TARGET FORMATION Veir

Depth 3170 Feet (top) 3226 Feet (bottom)

2) Estimated Depth of Completed Well, (or actual depth of existing well): 3366 Feet
35', 134', 230’

3) Approximate water strata depths: Fresh Feet Salt Feet
4) Approximate coal seam depths: Open Mine 668'-671', 978'-981', 1007'-1009', 1021'-1023'

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

6) Virgin reservoir pressure in target formation 850 psig Source Data from wells in the field
7) Estimated reservoir fracture pressure 2300 psig (BHFP)
8) MAXIMUM PROPOSED INJECTION OPERATIONS:

Injection rate (bbl/hour) 425

Injection volume (bbl/day) 1200

Injection pressure (psig) 1034

Bottom hole pressure (psig) 2200

9) DETAILED IDENTIFICATION OF MATERIALS TO BE INJECTED, INCLUDING ADDITIVES:
Gas Field Brine. No additives anticipated

Temperature of injected fluid: (°F) Varies with season

10) FILTERS (IF ANY)
Use combination of two cartridges filtration units in series.

11) SPECIFICATIONS FOR CATHODIC PROTECTION AND OTHER CORROSION CONTROL
BJ Techni - HIB 606W GL Blk, Magnacide 575

’romoting 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 (Ib/ft) For Drilling | Left in Well Fill-up (Cu.
Ft)
Conductor 20" New LS 94 22' 22' To Surface
Fresh Water 13 3/8"| New H-40 48 694" 694' To Surface
Coal
Intermediate 1 | 95/8" | New LS 29 1116' 1116' To Surface
Intermediate 2
Production 7" New J-565 23 3356 3356' 3356' to 610’
Tubing 41/2" | New M-65 9.5 3119
Liners
TYPE Wellbore Casing Wall Burst Pressure | Cement Type | Cement Cement to
Diameter Size Thickness Yield (cu. | Surface ?
- ft./sk) (Y orN)
Conductor 20" 0.876" 2 Class A 1.18 Y
Fresh Water 17 1/2" | 133/8" | 0.66" 1,730 psi  |ClassAw/2%sat| 1.19 Y
Coal
Intermediate 1 12 3/8" 95/8" | ~0.562" ? Class A w/ additives 1.35 Y
Intermediate 2
Production 8 7/8" 7 0.634" 4,360 psi | Class Awi additives 1.82 N
Tubing 412" | 0.41" 5180 psi N
Liners
PACKERS Packer #1 Packer #2 Packer #3 Packer #4
Kind: Production
Sizes: 7" x 4.5"
Depths Set: 3119 )
A~
¥

romoting a healthy environment. Clep
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Promoting a healthy environment.

APPENDIX B
Storage Tank Inventory
e | T | ety | metain | e | oo Ty [ tpeor TNl T T
Northing Easting plastic, etc.) (gallons) Wall

41-109-02703 | 1548 | 4173158.01 462847.92 7/1/2006 113 Fiberglass 16,800 |Produced Brine 0 Single
41-109-02703 | 1549 | 4173158.01 462847.92 7/1/2006 113 Fiberglass 16,800 |Produced Brine 0 Single
41-109-02703 | 1550 | 4173158.01 462847.92 7/1/2006 113 Fiberglass 16,800 | Produced Brine 0 Single
41-109-02703 | 1551 4173158.01 462847.92 7/1/2006 113 Fiberglass 16,800 |Produced Brine 0 Single

¥
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ANALABS

Seplember 13, 2016

J. L. Rhudy
Envirocheck of VA. Inc
375 Mountain Lane
Tazewell, VA 24651

RE: Workerder: 50297 Water Quality
Dear J. Rhudy:

Analabs, Inc.
PO Box 1235
Crab Orchard, WV 25827

Phone: (304) 255-4821
Fax: (304) 255-2410

Enclosed are the analylical resulls for sample(s) received by the laboratory on Friday, September 09, 2016. Resulls reported herein

conform to the most current NELAC standards, where applicable, unless otherwise narrated in the body of the report.

These results relate only to the items tested. All samples are analyzed on an "as received” basls, unless otherwise noted. Any deviation

from the referenced method is noted on the report.
Referenced field methods may be different if not tested by Analabs' personnel.

’A All records are retained for 5 years.
If you have any queslions concerning this report, please feel free to conlact me.

Sincerely,

Annissa J. Relger
Laboratory Direclor

Enclosures
Cerlifications:

WV DEP (NPDES) Crab Orchard 042; Charleston 359
WV DHHR (Drinking Water) Crab Orchard 00442 CM; Charleston 00202 M
VA DCLS (NELAC) Crab Orchard 460023

Report ID: 50297

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full,
without the wrilten consent of Anelabs, Inc..

YiD

Page 10of 6
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Analabs, Inc.
PO Box 1235
Crab Orchard, WV 25827

Phone: (304) 255-4821

A N A L A B S Fax: (304) 265-2410

SAMPLE SUMMARY

Workorder: 50297 Water Quality

Lab ID Sample 1D Matrix Date Collected Date Received
502970001 WP-400 Ponds Inj. Water 9/9/2016 12:10 9/9/2016 14:20

acy
]
Report ID: 50297 o Page2of6
CERTIFICATE OF ANALYSIS

This report shall not be repreduced, exceptin full,
without the wrilten consent of Analabs, Inc..

3004.1.analabs.1




Analabs, Inc.
PO Box 1235
Crab Orchard, WV 25827

Phone: (304) 255-4821

A N A L A B S Fax: (304) 255-2410

ANALYTICAL RESULTS
Workerder: 50297 Water Quality
Lab ID: 502970001 Date Received: 9/9/2016 14:20 Matrix: Water
Sample ID:  WP-400 Ponds In). Date Collecled: 9/9/2016 12:10 Sampler:  JLR
Client Project Name: PWS ID#: nfa
Permit:
Assoc, Permits:
Parameters Flag Results Units Reglmt PaL MDL Prepared By Analyzed By
Microblology
‘Analysis Desc: SM9223B-QT- . Analytical Method: SM9223B-QT T.Coliforms/E.Coli -~
E. Coli Z 3.00 /0.1L 1.00 1.00 9/9/2016 18:23 TM
Total Coliforms "4 >2419.6 /0.1L 1.00 1.00 9/0/2016 18:23 TM

Report ID: 50297

CERTIFICATE OF ANALYSIS

This repori shall not be reproduced, except in full,
without the written consent of Analabs, Inc..

3004.1.analabs.1




Analabs, Inc.
PO Box 1235
Crab Orchard, WV 25827

Phone: (304) 265-4821

A N A L A B S Fax: (304) 266-2410

ANALYTICAL RESULTS QUALIFIERS

Workorder: 50297 Water Quality

MDL = Minimum Detection Limit
PQL = Practical Quantifying Limit
Z = non-NELAC

Report ID: 50297 - "< Pagedofs

CERTIFICATE OF ANALYSIS

This report shall not be reproduced, except in full,
without the weilten consent of Analabs, Inc..

3004.1.enalabs.1
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Drinisg Wer Reord ecined e years O Repert o EELS (St HecltDept)

! 1. Standand Metkids for the Exerinatin ofVier and Waskowcler, 18 or 19° Ediion:  1-9181A; 3-9221B; 3-9100A; 4 SI00B; SIC; 6-521D: 74913, Noteany otbee sppraved method,
l ATipee(Samghass 1-Compliamtts - Repeats 3. Replvoormants 4+ Specid Rarpase

BACTERIOLOGICAL EXAMINATION OF WATER FROM PUBLIC WATER DISTRIBUTION SYS] e
e | i- s
.. . ANALABS, INC. :
Gl R.0. Box 1285 :
Orab Orchard, WY 25627
& ph: 3042554821 fax: 3042652410
K ! vavvianalabsing.com
B RED TYPE 70 BE COMPLETED BY COLLECTOR
PWSID Number: [ Couniy Name: W yﬁhw é Compliance Date:t?_ﬂp:__ Date Reposted: M____
8 Public WaerSystem N s Contact Prson: (/. Lééfl///“;/ B roneL& D b R2I%
11 [ReporioBeMated T ReparttoBe Biled o: G ilfen fom reor s
& Cheat Neme: EW‘M‘“{{ ov UA‘ IZ Client Name:
| A
| T R i
y CityfStatefZip: ]é@ﬂ/ l/ k 2‘{6 5) City/StateiZip:
T LooPomingndis: Anibs . Lo DOO2CH Aualyst(s) Nam;
_SANPLE FISTORY _ SAWPLE RESOLT
A Wi @; Yol
| Dat | Tme | duiios | Dae | Tme | Biids | Date | Twe | I Ssgteloctie | (eneoos)| o8 | Labo | Bl | Bl | MEIROD | TvRE
| Bl | B0 R Tomt B 90N 7
ik Y
i (Mby
8
f
;
H | Raw Sample
3 o N O I Y
W REMARKS (FOR LAB USE ONLY): ie. any samples not mecting “Transporteton Conditon” standads according to EPA regulations, et6) ‘ O ’];4 o
éi orr 1 . . -
§ REEEIE
1§ |SPECIAL REPORTING INSTRUCTIONS: AL S

ANALABRS

Tuesday, September 13, 2016 9:04:11 AM
Page 6 of 8




Analabs Sample Recelpt Checklist
Feed

Cllent Name: ézwo-dM Date/Inltlals; 7/7 =/ !¢/¢‘
Wols ¢ 2.9 7 Original WO

Sample Recelving Temp: A (‘f'c Sample Temp Requirementmet? Y N Onlce? Y N

Sample received within hold time? @ N

o Collection Date/Time? N
o Recelved Date/Time? N
o Collector? & N

Expedited TAT requested? Y (& UpCharge? Y N Date/time lab notified
PO Required? Y & Ifyes on Work Order? ¥ N

Any samples cancelled? Y & If yes billable acodes deleted? Y N
Does sample ID match COC? @ N [(if no record resolution below)

Does analysls match COC? @ N NA (If no record resolution below)

Verlfy PWSID#? Y N (@ Sample Type verlfled for bacterla? Y N NA
SWM? Y gﬁ\ Ifyes schedule updated? Y N
Site(s):

Miscellaneous charges added? Y

Charges triggered? ¥ (N Date/time notification emailed

Client notlficatlon/Resolution:

Person Contacted: i Date/Time:

Revlewed By: ‘?‘7%‘“‘)-/& Date: ?//4;'//9 Q0T 1 o onie

Sorting Personnel Only

Does the bar code label match the container labal? Y N Ifno corrected from COC? ¥ N

Checked By: Mﬂ/’(’ Date:

AN MNALAD S

Tuesday, September 13, 2016 9:04:11 AM
Page 6 of 6




PESC ANALYTICAL REPORT myESC

L.A'B S.C-1-E-N.C-E-S August 31, 2016

UR LAS OF CHOI
- CE

EnviroCheck of Va., Inc

Sample Delivery Group: L854823

Samples Received: 08/20/2016

Project Number: ENERVEST
Description: Injectate Wastewater
Site: WV

Report To: Mr. J. L. Rhudy

_ 375 Mountain Lane
Tazewell, VA 24651

Entire Report Reviewed By: Cj@b’)/w QA%U

Terrie Fudge
B Technical Service Representative
Results relate only to the items tested or calibrated and are reported as rounded values. This test report shall not be

reproduced, except in full, without written approval of the laboratory. Where applicabie, sampling conducted by ESC is
performed per guidance provided in laboratory standard operating procedures: 060302, 060303, and 060304.

Mount Juliet. TN 37122 615-758-5858 800-767-5859 www.esclabsciences.com
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SAMPLE SUMMARY ONE LAB. NATIONWIDE. 3

Collected by Collected dateftime  Received dateftime
INJECTATE L854823-01 WW James Price 08/18/16 08:40 08/20/16 09:00 ]
- ™ ethod Batch Dilution  Preparation Analysis Analyst L .|
dateftime date/time e
Gravimetric Analysis by Method 2540 C-2011 WG901366 1 08/2416 03:16 08/24/16 05:26 M
Gravimetric Analysis by Method 2540 D-2011 WG901369 1 08/24/16 13:06 08/24116 14:08 MMF
Metals (ICP) by Methed 200.7 WG900866 1 08/2316 07:10 08/23/16 10:21 CCE
Metals (ICP) by Method 200.7 WG900866 5 08/2316 07:10 08/2316 11:17 CCE
Semi-Volatile Organic Compounds (GC) by Method 8015 WG900726 1 08/20M16 20:49 08/23/16 20:22 TRF 4Cn
Volatile Organic Compounds (GC) by Method 8015D/GRO WG900742 1 0812316 09:40 08/23/16 09:40 LRL
Volatile Organic Compounds (GC) by Method RSK175 WG902079 1 08/25/16 14:07 08/25/16 14:07 DWR 5
Volatile Organic Compounds (GC/MS) by Method 82608 WG901637 1 08/25/16 05:46 08/25/6 05:46 BMB Sr
Wet Chemistry by Method 2710 F-2011 WG900339 1 08/22/16 09:24 08/22/16 09:25 AMC
Wet Chemistry by Method 300.0 WG902541 50 08/26/16 08:57 08/26N16 08:57 SAM 5 Qc
Wet Chemistry by Method 300.0 WG902855 1 08/2816 04:21 08/28N16 04:21 cM
Wet Chemistry by Method 4500H+ B-201 WG900720 1 08/22/16 10:54 08/22/16 10:54 MHM 7
Wet Chemistry by Method 5310 B-2011 WG902294 1 08/29/16 23:20 08/29/16 23:20 AS Gl
Wet Chemistry by Method 5540 C-2011 WG900713 1 08/201612:31 08/20M6 16:14 KK
Al
9
Sc
0CT 1,47
~ i
ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:

EnviroCheck of Va., Inc ENERVEST L854823 08/31116 09:19 3of25



CASE NARRATIVE ONE LAB. NATIONWIDE. 3

All MDL (LOD) and RDL (LOQ) values reported for environmental samples have been corrected for the
dilution factor used in the analysis. All Method and Batch Quality Control are within established criteria ——
except where addressed in this case narrative, a non-conformance form or properly qualified within the Te
sample results. By my digital signature below, | affirm to the best of my knowledge, all

problems/anomalies observed by the laboratory as having the potential to affect the quality of the data

have been identified by the laboratory, and no information or data have been knowingly withheld that 355
would affect the quality of the data.

[T

Sr

i Gufe -

Terrie Fudge

Technical Service Representative Al

Sc

Sample Handling and Receiving

The following samples were prepared and/or analyzed past recommended holding time. Concentrations should be
considered minimum values.

ESC Sample ID Project Sample ID Method
L854823-01 INJECTATE 4500H+ B-2011, 5540 C-201
uCr 14
)
ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:

EnviroCheck of Va., Inc ENERVEST 1854823 08/31/16 09:19 4 of 25



INJECTATE

SAMPLE RESULTS - 01

ONE LAB. NATIONWIDE. 38

Collected date/time: 08/18/16 08:40 1854823
Gravimetric Analysis by Method 2540 C-201 1
Result Qualifie ifuti " ol
P esul ualifier RDL Dilution Analysa_s Batch ]
_ﬂyle__ o B 7 Vug,'l ug/! date / time
Dissolved Solids 5350000 10000 1 08/24/2016 05:26 weo0136 00 &
Gravimetric Analysis by Method 2540 D-201 BSs
Result Qualifier RDL Dilution  Analysis Batch
i ugh ug/l date / time a -
Suspended Solids 19000 2500 1 08/24/2016 14:08 WG301369 _ i n
Wet Chemistry by Method 2710 F-2011
Result Qualifier Dilution  Analysis Batch =
Analyte gfem3 date / time Qe
Density 0984 1 08/22/2016 09:25 WG900889
‘Gl
Wet Chemistry by Method 300.0
Result Qualifier ROL Dilution  Analysis Batch EAI
Anaiyte ug/l ug/l date / time
Chloride 2790000 50000 50 08/26/2016 08:57 WG902541 -
Sulfate 21500 5000 1 08/28/2016 04:21 WG902955 Sc
Wet Chemistry by Method 4500H+ B-2011
Result Qualifier Dilution  Analysis Batch
Analyte su date / time
pH 7.37 1 08/22/2016 10:54 WG300720
A ample Narrative:
4500H+ B-2011 L854823-01 WG900720: 7.37 at 10.1c
Wet Chemistry by Method 5310 B-2011
Result Qualifier RDL Dilution  Analysis Batch
Analyte ug/l ugf! date / time
TOC (Total Organic Carbon) 15700 1000 1 08/29/2016 23:20 WG902294
Wet Chemistry by Method 5540 C-20M1
Result Qualifier RDL Dilution  Analysis Batch
Analyte ug/l ug/l date / time
MBAS 145 100 1 08/20/2016 16:14 WG900713
Metals (ICP) by Method 200.7
Result Qualifier RDL Dilution  Analysis Batch
Analyte ug/l ug/l date / time
Aluminum ND 200 1 08/23/2016 10:21 WG900866
Arsenic n7 10.0 1 08/23/2016 10:21 WG900866
Barium 20000 25.0 5 08/23/2016 1117 WG300866
Calcium 233000 1000 1 08/23/2016 10:21 WG900866 or HMilgge
Iron 956 100 1 0812312016 10:21 WGS00866 el g
Manganese 79.1 10.0 1 08/23/2016 10:21 WGS00866 F L Ulh
Sodium 1360000 5000 5 08/23/2016 11:17 WG900866
Volatile Organic Compounds (GC) by Method 8015D/GRO
Result Qualifier RDL Dilution  Analysis Batch !
Analyte ug/ ugll date / time
TPH (GC/FID) Low Fraction ND 100 1 08/23/2016 09:40 WG900742
(5) a.a.a-Trifluorotoluene{FID) 12 62.0-128 08/23/2016 09:40 WG900742
ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:
EnviroCheck of Va., Inc ENERVEST 854823 0873116 09:19 50f 25



INJECTATE

SAMPLE RESULTS - 01

ONELAB. NATIONWIDE. 3

Collected date/time: 08/18/16 08:40 L854823
Volatile Organic Compounds (GC) by Method RSK175 ——
Result Qualifier RDL Dilution  Analysis Batch l 1
alyte ug/l ug/l date / time ey
«thane 468 100 1 08/25/2016 14:07 WG902079 Te
Ethane ND 13.0 1 08/25/2016 14:07 WG902079
Ethene ND 130 1 08/25/2016 14:07 WG902079 5
Ss
Volatile Organic Compounds (GC/MS) by Method 82608
4
Result Qualifier RDL Dilution ~ Analysis Batch Cn
Analyte ug/l ug/l date / time
Benzene ND 1.00 1 08/25/2016 05:46 WG901637
Toluene ND 5.00 1 08/25/2016 05:46 WG901637
Ethylbenzene ND 1.00 1 08/25/2016 05:46 WG901637 =
Total Xylenes ND 3.00 1 08/25/2016 05:46 WG901637 Qc
(5) Toluene-d8 107 90.0-115 08/25/2016 05:46 WG901637
(S) Dibromoflucromethane 103 79.0-121 08/25/2016 05:46 WG901637 4 Gl
(S) a,0,a-Trifluorotoluene 93.0 90.4-116 08/25/2016 05:46 WG901637
(5] 4-Bromofivorobenzene 97.5 80.1-120 08/25/2016 05:46 WG901637 5
Al
Semi-Volatile Organic Compounds (GC) by Method 8015
9
Result Qualifier RDL Dilution  Analysis Bat Sc
Analyte ug/l ug/l date / time
€10-C28 Diesel Range 596 100 1 08/23/2016 20:22 WGI00726
€28-C40 Oil Range 458 B 100 1 08/23/2016 20:22 WG300726
(S) o-Terphenyl 65.1 50.0-150 08/23/2016 20.22 WG900726
—
8]
0 Y | "
£
A~
ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:
EnviroCheck of Va., Inc ENERVEST L854823 08/3116 09:19 6 0f 25



WG901. } QUALITY CON JOL SUMMARY

Gravimetric Analysis by Method 2540 C-2011 L854823-01

Method Blank (MB)

(MB) R3159028-1 08/24/16 05:26

MB Result MB Qualifier ~ MB MDL MB RDL
Analyte ugh ugfl ughl
Dissolved Solids u 2820 10000

L854689-01 Original Sample (OS) « Duplicate (DUP)

ONE LAB. )\JWIDE. »

(OS) L854689-01 08/24/16 05:26 « (DUP) R3159028-4 08/24/16 05:26

Original Result DUP Result Dilution DUP RPD DUP Qualifier ~ DUP RPD Limits
Analyte ug/l ugh % %
Dissolved Solids 7230000 7110000 1 167 5

Laboratory Control Sample (LCS) « Laboratory Control Sample Duplicate (LCSD)

7]

Sr

8

(LCS)R3159028-2 08/24/16 05:26 « (LCSD) R3159028-3 08/24/16 05:26

Spike Amount  LCS Result LCSD Result ~ LCS Rec. LCSD Rec. Rec. Limits
Analyte ugf ugh ugfl % % %
Dissolved Solids 8800000 8280000 8540000 94.1 97.0 85.0-115
'™
L
e
™
~
»
ACCOUNT: PROJECT:

EnviroCheck of Va., Inc ENERVEST

LCS Qualifier
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WG901. P QUALITY CON )OL SUMMARY

Gravimetric Analysis by Method 2540 D-2011 L854823-01

Method Blank (MB)

(MB) R3159071-1 08/24/16 14:08

MB Result MB Qualifier ~ MB MDL MB RDL
Analyte ugfl 7 ugfl ugh
Suspended Solids U 350 2500

L854595-01 Original Sample (OS) « Duplicate (DUP)

(0S) L854595-01 08/24/16 14:08 - (DUP) R3159071-4 08/24/16 14.08

Original Result DUP Result Dilution  DUP RPD DUP Qualifier ~ DUP RPD Limits
Analyte ug/l ugh % %
Suspended Solids 264000 268000 1 150 5

L854834-01 Original Sample (OS) « Duplicate (DUP)

(0S) L854834-01 08/24/16 14:08 - (DUP) R3159071-5 08/24/16 14.08

Original Result DUP Result Dilution  DUP RPD DUP Qualifier ~ DUP RPD Limits
Analyte ug/l ugh % %
Suspended Solids 256000 268000 1 458 5

Laboratory Control Sample (LCS) « Laboratory Control Sample Duplicate (LCSD)

(LCS)R3159071-2 08/24/16 14:08 « (LCSD) R3159071-3 08/24/16 14.08

Spike Amount  LCS Result LCSD Result ~ LCS Rec. LCSD Rec. Rec. Limits
Analyte ugft ugfl ugft % % %
Suspended Sclids 773000 768000 760000 99.4 98.3 85.0-115
=}
ACCOUNT: PROJECT:

EnviroCheck of Va., Inc ENERVEST

LCS Qualifier

LCSD Qualifier

SDG:
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RPD
%
1.05
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WG900 ) QUALITY CON )OL SUMMARY e
L854823-01

Wet Chemistry by Method 2710 F-2011

L.854823-01 Original Sample (OS) « Duplicate (DUP)
(OS) L854823-01 08/22/16 09:25 + (DUP) WG900889-1 08/22/16 09:25

Original Result DUP Result Dilution  DUP RPD DUP Qualifier ~ DUP RPD Limits -
Analyte gem3 g/cm3 % ) % . 7 Te
Density 0.984 0.995 1 m 20
3
Ss
4
Cn
-]
Sr
7
Gl
“Al
9
Sc
)
ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:
EnviroCheck of Va,, Inc ENERVEST L854823 08/3116 09:19 9of 25



WG902 N

QUALITY CON JOL SUMMARY

Wet Chemistry by Method 300.0 L854823-01
Method Blank (MB)
(MB) R3159688-1 08/25/16 20:02
MB Result MB Qualifier ~ MB MDL MB RDL
Analyte _ug!l ugﬁ 7ug!! 7
Chloride u 51.9 1000

Laboratory Control Sample (LCS) « Laboratory Control Sample Duplicate (LCSD)

ONE LAB. t )WVIDE. »

Tc

Ss

(LCS)R3159688-2 08/25/16 20:16 « (LCSD) R3159688-3 08/25/16 20:31

Spike Amount  LCS Result LCSD Result  LCS Rec. LCSD Rec. Rec. Limits
Analyte ugl ugh ugfl % 7 % %
Chloride 40000 39100 39100 98 98 90-110
2
ACCOUNT: PROJECT:
EnviroCheck of Va., Inc ENERVEST

LCS Qualifier

SDG:
L854823

LCSD Qualifier RPD
%
0

RPD Limits
%
20
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WG902 )6 QUALITY CON JOL SUMMARY oneLae s Jwoe 38

Wet Chemistry by Method 300.0 L854823-01

Method Blank (MB) —
(MB) R3159864-1 08/27/16 22:08 | ¢

MB Result MB Qualifier MB MDL MB RDL -
Analyte ”g'q, ug/ ugfl “Tc
Sulfate u 774 5000 N o
3
Ss
L854307-01 Original Sample (OS) » Duplicate (DUP) -
(0S) L854307-01 08/27/16 23:23 « (DUP) R3159864-4 08/27/16 23:38 Cn
Original Result DUP Result Dilution  DUPRPD DUP Qualifier ~DUP RPD Limits
Analyte ug/l ugh % % % Sr
Sulfate ND 446 1 0 20

Laboratory Control Sample (LCS) « Laboratory Control Sample Duplicate (LCSD)

(LCS) R3159864-2 08/27/16 22:23 - (LCSD) R3159864-3 08/27/16 22:38 7GI
Spike Amount LCSResult  LCSDResult  LCS Rec. LCSD Rec. Rec.Limits  LCS Qualifier  LCSD Qualifier RPD RPD Limits
Analyte ugh ugfl ug/l % % % B % % __ 4 Al
Sulfate 40000 40000 40100 100 100 90-110 0 20
9
Sc
-
A
ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:
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WGS00 QUALITY CON JOL SUMMARY ONE LAB. I )*W*DF-'- &

Wet Chemistry by Method 4500H+ B-2011 L854823-01

L854649-02 Original Sample (OS) « Duplicate (DUP)
(OS) L854649-02 08/22/16 10:54 « (DUP) WG900720-3 08/22/16 10:54 | ,

Original Result DUP Result Dilution DUPRPD DUP Qualifier DUP RPD Limits .
Analyte su su - % ) % o “Tc
pH 753 757 1 0.530 1 ’ -

"Ss

L854914-04 Original Sample (OS) » Duplicate (DUP) -
(OS) L854914-04 08/22/16 10:54 « (DUP) WG900720-4 08/22/16 10:54 Cn

Original Result DUPResult  Dilution DUP RPD DUP Qualifier ~ DUP RPD Limits -
Analyte su su % % ? Sr
pH 8.40 8.44 1 0.475 1 - o )

Laboratory Control Sample (LCS) « Laboratory Control Sample Duplicate (LCSD)

(LCS) WG900720-1 08/22/16 10:54 - (LCSD) WG900720-2 08/22/16 10:54 7G|
Spike Amount  LCS Result LCSD Result ~ LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier  LCSD Qualifier RPD RPD Limits
Anaiyte s su su % % % %% 7 8A|
pH 6.1 6.12 6.14 100 100 98.4-102 0.326 1
9
Sc
ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:

EnviroCheck of Va., Inc ENERVEST L854823 08/31/16 09:19 12 0f 25



WG902 )4 QUALITY CON JOL SUMMARY
Wet Chemistry by Method 5310 B-2011 L854823-01

Method Blank (MB)

(MB) R3160251-3 08/29/16 14:55

MB Result MB Qualifier ~ MB MDL MB RDL
Analyte ugfl ug/ ug/l
TOC (Total Organic Carbon) U 102 1000

L.854653-02 Original Sample (OS) - Duplicate (DUP)

(OS) L854653-02 08/29/16 17:32 - (DUP) R3160251-6 08/29/16 17:50

Original Resuft DUP Result Dilution DUPRPD DUP Qualifier  DUP RPD Limits
Analyte ugfl ugfl % %
TOC (Total Organic Carbon) 913000 898000 10 2.00 20

L.854844-08 Original Sample (OS) » Duplicate (DUP)

(OS) L854844-08 08/30/16 12:17 -« (DUP) R3160251-9 08/30/16 12:35

Original Result DUP Result Dilution DUPRPD DUP Qualifier  DUP RPD Limits
Analyte ug/l ug/l % %
TOC (Total Qrganic Carbon) 1370000 1390000 20 1.00 20

Laboratory Control Sample (LCS) « Laboratory Control Sample Duplicate (LCSD)

(LCS)R3160251-4 08/29/16 15:40 - (LCSD) R3160251-5 08/29/16 16:26

Spike Amount  LCS Result LCSD Result  LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier ~ LCSD Qualifier RPD RPD Limits
Analyte ug/l ug/l ug/l % % % % %
TOC (Total Organic Carbon) 75000 75700 75200 101 100 85.0-115 100 20
3
£
ACCOUNT: PROJECT: SDG: DATE/TIME:

EnviroCheck of Va,, Inc ENERVEST L854823 08/3116 09:19

ONE LAB. | )NWIDE »




WG90( QUALITY COM ROL SUMMARY oNEwas.  Prwioe B
Wet Chemistry by Method 5540 C-2011 L854823-01
Method Blank (MB) |
(MB) R3158139-1 08/20/16 16:05 g
MBResut  MBOQualifier M8 MDL MB RDL :
Analyte ug/! ugh ugfl Tc
MBAS U 19.0 100
3
Ss
L.854812-07 Original Sample (OS) » Duplicate (DUP) -
(OS) L854812-07 08/20/16 16:10 » (DUP) R3158139-4 08/20/16 16:11 Cn
Original Result  DUP Result Dilution  DUPRPD DUP Qualifier  DUP RPD Limits
Analyte ug/ ugh % % E'Sr
MBAS ND ND 1 0.000 20
Qc
Laboratory Control Sample (LCS) « Laboratory Control Sample Duplicate (LCSD)
7
(LCS) R3158139-2 08/20/16 16:07 « (LCSD) R3158139-3 08/20/16 16:07 Gl
Spike Amount  LCS Resuit LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier ~ LCSD Qualifier RPD RPD Limits
Analyte ug/l ugll ug/l % % % % % B Al
MBAS 1000 1060 1070 106 107 90.0110 100 0 - -
g
Sc
L854812-08 Original Sample (OS) » Matrix Spike (MS) » Matrix Spike Duplicate (MSD)
(OS) L854812-08 08/20/16 16:12 « (MS) R3158139-5 08/20/16 16:12 « (MSD) R3158139-6 08/20/16 16:13
Spike Amount  Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution  Rec. Limits MS Qualifier ~ MSD Qualifier RPD RPD Limits
Analyte ugh ug/l ug/l ugh % % % % %
MBAS 1000 ND 100 150 10 15 1 90.0-110 5 500 20
(at
=)
)
;
ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:
EnviroCheck of Va,, Inc ENERVEST L854823 08/31/16 09:19 14 of 25



wGo00 J6 QUALITY CON JOL SUMMARY oneLsst Jwos B

Metals (ICP) by Method 200.7 L854823-01

Method Blank (MB) ]
(MB) R3158514-1 08/23/16 09:33

MB Result MB Qualifier ~ MB MDL MB RDL
Analyte ug/ ug/ ug/ Te
Aluminum 639 J w3 20 - - ' - - o
Arsenic u 6.40 10.0 3 S
Barium U 1.00 5.00
Calcium 153 Jd 100 1000 =
Iron u 28.2 100 Cn
Manganese u 2.00 10.0
Sodium 167 J 93.9 1000 5 o

Laboratory Control Sample (LCS) « Laboratory Control Sample Duplicate (LCSD)
(LCS) R3158514-2 08/23/16 09:35 « (LCSD) R3158514-3 08/23/16 09:38

Spike Amount  LCS Result LCSD Result  LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier ~ LCSD Qualifier RPD RPD Limits i Gl
Analyte ughl ug/l ughl % % % % %
Auminum 10000 10400 10400 104 104 8515 A 20 8
Arsenic 1000 1020 1030 102 103 85115 0 20 Al
Barium 1000 1040 1040 104 104 85-115 0 20 =
Calcium 10000 10200 10100 102 101 85-115 1 20 Sc
Iron 10000 10100 10100 101 101 85-115 0 20
Manganese 1000 1010 1010 101 101 85-115 0 20
Sodium 10000 10100 10100 10 101 85-115 1 20

L854731-01 Criginal Sample (OS) « Matrix Spike (MS) « Matrix Spike Duplicate (MSD)
(OS) L854731-01 08/23/16 09:41 - (MS) R3158514-5 08/23/16 09:46 - (MSD) R3158514-6 08/23/16 09:49

Spike Amount  Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution  Rec. Limits MS Qualifier ~ MSD Qualifier RPD RPD Limits
Analyte ugh ugf ughl uall % % % % %
Aluminum 10000 ND 10600 10600 106 106 1 030 00000 ' 0 20
Arsenic 1000 ND 1110 Mo 110 m 1 70-130 1 20
Barium 1000 52.4 ,'"_* 1060 1070 101 102 1 70-130 1 20
Calcium 10000 7540007 752000 751000 0 0 1 70-130 % v 0 20
Iron 10000 ('51‘0 ) 9790 9920 98 99 1 70-130 1 20
Manganese 1000 g O [7;999 1000 98 99 1 70-130 0 20
Sodium 10000 19100 29100 29300 100 103 1 70-130 1 20
-
ACCOUNT: PROJECT: SDG: DATE/TIME; PAGE:
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‘weooo.Js QUALITY CON JOL SUMMARY one LA

Metals (ICP) by Method 200.7 L854823-01

L854936-01 Original Sample (OS) » Matrix Spike (MS) » Matrix Spike Duplicate (MSD)

- o
(OS) L854936-01 08/23/16 09:51 - (MS) R3158514-7 08/23/16 09:54 - (MSD) R3158514-8 08/23/16 09:56 o
Spike Amount  Original Result  MS Result MSD Result MS Rec. MSD Rec. Dilution  Rec. Limits MS Qualifier ~ MSD Qualifier RPD RPD Limits -
Analyte ugh ugh ugh ugh % % % % % Tc
Aluminum 10000 3770 14000 14200 102 104 1 70-130 1 20
Arsenic 1000 ND 1060 1080 106 108 1 70130 2 20 3 Ss
Barium 1000 no 1090 mo 102 104 1 70-130 2 20
Calcium 10000 57700 70700 oo 130 134 1 70-130 \ 1 20 n
Iron 10000 476 10400 10500 99 100 1 70-130 1 20 Cn
Manganese 1000 206 1000 1020 98 100 1 70-130 2 20
Sodium 10000 214000 221000 222000 78 83 1 70-130 0 20 SSr
7
Gl
8
Al
9
Sc
i
; =) ;
: ™
! - L
. ; past .
. ‘.r\> - e
. (e -, I
Yo¢ (.
,; ’ E') &
[Gh] 3
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WG900., - QUALITY CON JOL SUMMARY oNeLAB N Jwioe. 3

Volatite Organic Compounds (GC) by Method 8015D/GRO L854823-01

Method Blank (MB) = |
(MB) R3159550-3 08/22/16 14:56 _

MB Result MB Qualifier MB MDL MB RDL
Analyte ug/l ug/l ug/l 7 “Te
TPH (GC/FID) Low Fraction u 314 100 '
(S) a,0,0-Trifluorotoluene(FID) 109 62.0-128 3 Ss
) 4
Laboratory Control Sample (LCS) « Laboratory Control Sample Duplicate (LCSD) Cn
(LCS) R3159550-1 08/22/16 13:30 - (LCSD) R3159550-2 08/22/16 13:59
Spike Amount  LCS Result LCSD Result  LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier ~ LCSD Qualifier RPD RPD Limits 3 Sr
Analyte ugh ug/l ug/l % % % % %
TPH (GC/FID) Low Fraction 5500 6490 6890 18 125 67.0-132 6.07 20 h IHQ %
(S) a,0.a-Trifluorotoluene(FID) 108 108 62.0-128 ¥
) 7
) Gl
L854810-01 Original Sample (OS) « Matrix Spike (MS) » Matrix Spike Duplicate (MSD)
(OS) L854810-01 08/22/16 16:35 « (MS) R3159550-4 08/22/16 17:04 « (MSD) R3159550-5 08/22/16 17:33 BAI
Spike Amount  Original Result MS Resuit MSD Result MS Rec. MSD Rec. Dilution  Rec. Limits MS Qualifier ~ MSD Qualifier RPD RPD Limits
Analyte ugh ug/l ugll ug/l % % % % % o
TPH (GC/FID) Low Fraction 5500 ND 6340 6980 115 127 1 50.0-143 966 20 ' Sc
(S} a,0,0-Trifluorotoluene(FiD) 107 107 62.0-128
s
[
—
iR
™o
ACCOUNT: PROJECT: SDG: : DATE/TIME: PAGE:
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WG90z )9 QUALITY COb iOL SUMMARY e Y

Volatile Organic Compounds (GC) by Method RSK175 L854823-01

Method Blank (MB)
(MB) R3159218-1 08/25/16 13:51

MB Result MB Qualifier ~ MB MDL MB RDL
Analyte ugfl ug/l ugfl Te
Methane U 2.91 10.0 -
Ethane u 4.07 13.0 3 Ss
Ethene ] 4.26 13.0
4
Cn
L.854841-03 Original Sample (OS) « Duplicate (DUP)
(OS) L854841-03 08/25/16 14:18 - (DUP) R3159218-2 08/25/16 14:20 &
Original Result DUP Result Dilution  DUPRPD DUP Qualifier  DUP RPD Limits
Analyte ugh ugh % % f
Methane 92.4 921 1 0.300 20 ' - ’ '
Ethane ND 0.000 1 0.000 20 -
Ethene ND 0.000 1 0.000 20 Gl
"l
L854841-06 Qriginal Sample (OS) » Duplicate (DUP)
(OS) L854841-06 08/25/16 14:27 - (DUP) R3159218-3 08/25/16 14:51 =
Original Result DUP Result Dilution DUP RPD DUP Qualifier  DUP RPD Limits Sc
Analyte ug/l ug/l % 7 %
Methane 15.7 175 1 1.0 20 S
Ethane ND 0.000 1 0.000 20
Ethene ND 0.000 1 0.000 20

Laboratory Control Sample (LCS) - Laboratory Control Sample Duplicate (LCSD)
(LCS) R3159218-4 08/25/16,14:53 « (LCSD) R3159218-5 08/25/16 14:56

Spike Amount  LCS Result LCSD Result  LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier  LCSD Qualifier RPD RPD Limits
Analyte ugh ug/l ugfl % % % % %
Methane 67.8 6.1 69.3 102 102 85.0-115 0300 20 -
Ethane 5 0 28’ 131 996 102 85.0-115 218 20
Ethene 127 128 130 101 102 85.0-115 164 20
ey
&
S5
ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:
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WG90l J

Volatile Organic Compounds (GC/MS) by Method 82608

Method Blank (MB)

QUALITY CON )OL SUMMARY

L854823-01

ONE LAB. | )NW:DE. »

(MB) R3159747-3 08/25/16 00:50

MB Result
Analyte ug/l
Benzene u
Ethylbenzene u
Toluene u
Xylenes, Total
(S) Toluene-d8 107

(S) Dibromofiuoromethone 103
(S) a,a,a-Trifluorotoluene 97.5
(S) 4-Bromoflucrobenzene  98.6

MB Qualifier

MB MDL
ug/l

0331

0.384
0.780
1.06

MB RDL

ugll

100
100
5.00
3.00
90.0-115
79.0-121
90.4-116
80.1120

Laboratory Control Sample (LCS) « Laboratory Control Sample Duplicate (LCSD)

21 e

Ss

Cn

(LCS)R3159747-1 08/24/16 23:30 - (LCSD) R3159747-2 08/24/16 23:50 ? Gl
Spike Amount  LCS Result LCSD Result  LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier ~ LCSD Qualifier RPD RPD Limits

Analyte ug/l ugfl ugh % % % % % 8
Benzene 250 258 58 103 ) 73.0122 . 0120 20 Al
Ethylbenzene 25.0 237 239 94.7 95.6 80.9121 0.900 20 =
Toluene 25.0 24.3 24.2 97.2 97.0 77.9-116 0.260 20 Sc
Xylenes, Total 75.0 69.8 70.2 93.1 93.6 79.2122 0.580 20

(S) Toluene-d8 106 106 90.0-115

(5) Dibromofiuoromethane 103 103 79.0-121

(S) a,0,0-Trifluorotoluene 97.0 96.3 90.4-116

(S) 4-Bromofluorobenzene 97.0 99.5 80.1-120
L854886-01 Original Sample (OS) « Matrix Spike (MS) « Matrix Spike Duplicate (MSD)
(OS) L854886-01 08/25/16 03:45 « (MS) R3159747-4 08/25/16 01:24 - (MSD) R3159747-5 08/25/16 01:44

Spike Amount  Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution  Rec. Limits MS Qualifier ~ MSD Qualifier RPD RPD Limits

Analyte S ugh ugh ug/! ug/l % % % % %
Benzene - <. 250 LU 265 258 106 103 KB 58.6-133 241 20
Ethybenzene  =° 77 250 S 245 239 98.0 95.5 1 62.7-136 256 20
Toluene }.fSI) U 25.1 245 100 98.1 1 67.8-124 2.24 20
Xylenes, Total -~ JEJO U 729 70.2 97,1 93.6 1 65.6-133 3N 20

(S) Toluene-d8 A 107 106 90.0-115

(5) Dibromafluoromethane /> 104 104 79.04121

(5) a.a,a-Trifluorotoluene ﬂ 97.0 96.3 90.4-116

(S) 4-Bromofiucrobenzene 98.6 96.7 80.1-120

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:
EnviroCheck of Va,, Inc ENERVEST 1854823 08/3116 09:19 19 0f 25



WG9016 QUALITY CON . XOL SUMMARY onELAB.N  JNwioe B

Volatile Organic Compounds (GC/MS) by Method 8260B L854823-01

.854739-07 Original Sample (OS) « Matrix Spike (MS) - Matrix Spike Duplicate (MSD)
(OS) L854739-07 08/25/16 03:24 - (MS) R3159747-6 08/25/16 02:04 . (MSD) R3159747-7 08/25/16 02:24

Spike Amount  Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution  Rec. Limits MS Qualifier ~ MSD Qualifier RPD RPD Limits
Analyte ug/l ug/l ug/ ug/! % % % % % Tc
Benzene 25.0 ND 262 26.4 105 106 1 58.6-133 0.860 20 -
Ethylbenzene 25.0 ND 237 241 95.0 96.5 1 62.7-136 156 20 3 Ss
Toluene 25.0 ND 237 254 94.7 101 1 67.8-124 6.89 20
Xylenes, Total 75.0 ND 70.6 7.6 941 955 1 65.6-133 144 20 3
(S) Toluene-d§ 100 107 90.0-115 Cn
(S) Dibromofiuoromethane 104 104 79.0-121
(S) 0.a,6-Trifluorotoluene 975 98.0 90.4-116 > Sr
(S) 4-Bromofluorobenzene 9.7 97.0 80.1-120
Qc
7
Gl
8
Al
9
Sc
o
X3
ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:
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WG90(

B ~ QUALITY COM ROL SUMMARY

L854823-01

Seml-Volatile thanlc Compounds (GC) by Method 8015

NWIDE.

ONE LAB. ))

g

Method Blank (MB) e
(MB) R3158640-1 08/23/16 12:23 P
MB Result MB Qualifier ~ MB MDL MB RDL 5
Analyte ugh ugh ug/ Tc
C10-C28 Diesel Range U 2222 100
C28-C40 Oli Range 46.7 J 1.8 100 3 Ss
(S) o-Terpheny! 93.5 50.0-150
4
Cn
Laboratory Control Sample (LCS) - Laboratory Control Sample Duplicate (LCSD)
(LCS)R3158640-2 08/23/16 12:43 « (LCSD) R3158640-3 08/23/16 13:02 Ssr
Splke Amount  LCS Result LCSD Result  LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier ~ LCSD Qualifier RPD RPD Limits
Analyte ugh ugh ugh % % % % %
C10-C28 Diesel Range 1500 1460 1560 975 104 70.0-130 6.7 20
{S) o-Terpheny! 976 104 50.0-150 =
Gl
8
Al
9
Sc
iy
) T
S ¢ ’
) R
\’ -
b I,
5N L
o -
¢ < A
SRR Y
< o
~-i L
(7
ACCOUNT: ‘ PROJECT: SDG: DATE/TIME: PAGE: :
(08/3116 09:19 21025
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GLOSSARY OF TERMS ONE LAB NATIONWIDE. 38
Abbreviations and Definitions T
— SDG Sample Delivery Group. :
MDL Method Detection Limit. —
RDL Reported Detection Limit. Tc
ND Not detected at the Reporting Limit (or MDL where applicable).
U Not detected at the Reporting Limit (or MDL where applicable). 355
RPD Relative Percent Difference.
Original Sample The non-spiked sample in the prep batch used to determine the Relative Percent Difference (RPD) =
from a quality control sample. The Original Sample may not be included within the reported SDG. Cn
(S) Surrogate (Surrogate Standard) - Analytes added to every blank, sample, Laboratory Control
Sample/Duplicate and Matrix Spike/Duplicate; used to evaluate analytical efficiency by measuring
recovery. Surrogates are not expected to be detected in all environmental media. Sr
Rec. Recavery.
6
Qc
Qualifier Description
B The same analyte is found in the associated blank.
] The identification of the analyte is acceptable; the reported value is an estimate.
J5 The sample matrix interfered with the ability to make any accurate determination; spike value is HA|
high.
V The sample concentration is too high to evaluate accurate spike recoveries. 5
SE
A~
Cry .
Uit
~
ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:
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ACCREDITATIONS & LOCATIONS ONE LAB. NATIONWIDE. 38

ESC Lab Sciences is the only environmental laboratory accredited/certified to support your work nationwide from one focation. One phone call, ane point of contact, one laboratory. No cther
lab Is as accessible or prepared to handle your needs throughout the country. Qur capacity and capability from our single locatian laboratory is comparable to the collective totals of the
network laboratories in our industry. The most significant benefit to our “one location” design is the design of our laboratory campus. The model is conducive to accelerated productivity,
decreasing turn-around time, and preventing cross cantamination, thus protecting sample integrity. Our focus on premium quality and prompt service allows us to be YOUR LAB OF CHOICE.
* Not all certifications held by the laboratory are applicable to the results reported in the attached report.

State Accreditations Te
Alabama 40660 Nevada TN-03-2002-34 3
Alaska UST-080 New Hampshire 2975 Ss
Arizona AZ0612 New Jersey—NELAP TNOO2

Arkansas 88-0469 New Mexico TNO00O3 4 C
California 0157CA New York 1742 n
Colorado TNOOO0O3 North Carolina Env375

Conneticut PH-0197 North Carolina ' DW21704 b Sy
Florida E87487 North Carolina ? M

Georgia NELAP North Dakota R-140

Georgia' 923 Ohio-VAP CLO0G9 Sl
Idaho TNOOCO3 Oklahoma 9915

lllinois 200008 Oregon TN200002 =
Indiana C-TN-01 Pennsylvania 68-02979 Gl
lowa 364 Rhode Island 221

Kansas E-10277 South Carolina 84004

Kentucky ' 90010 South Dakota n/a

Kentucky ? 16 Tennessee ' 2006

Louisiana AI30792 Texas T104704245-07-TX 3
Maine TN00O2 Texas ® LABO152 Sc
Maryland 324 Utah 6157585858

Massachusetts M-TNOO3 Vermont VT2006

Michigan 9958 Virginia 109

Minnesota 047-999-395 Washington C1915

Mississippi TNOOOO3 West Virginia 233

Missouri 340 Wiscansin 9980939910

Montana CERT0086 Wyoming A2ZLA

Nebraska NE-05-15-05

Third Party & Federal Accreditations

A2LA - 150 17025 1461.01 AlHA 100789

A2LA - 1S0 17025° 1461.02 DOD 1461.01

Canada 1461.01 USDA S-67674

EPA-Crypto TNO00O3

! Drinking Water # Underground Storage Tanks * Aquatic Toxicity * Chemical/Microbiological “Mold "~ Accreditation not applicable
Our Locations

ESC Lab Sciences has sixty-four client support centers that provide sample pickup and/or the delivery of sampling supplies. If you would like assistance from one of our support offices, please
contact our main office. ESC Lab Sciences performs all testing at our central laboratory.
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EnviroCheck of Va., Inc

Billing Information:

Analysls I Onntalner / Preservative

Chain of Cus. } Page ___of __

SESC

S$:C:I+EN:CE'S

12065 Lebanon Rd

Mount huliet, TN 37122 'Gi El
Phone: 615-758-5858 mﬁ.—*— A
Phone: 800-767-5859 | o z‘_ '
Fax: 615-758-5859 E e

A100

Rem./Contaminant | Sample # (lab only)

w | 5 | TOC 250miAmb-HCI

7

Mr. J. L. Rhudy i

375 Mountain Lane |

375 Mountain Lane Tazewell, VA 24651 ;

Tazewell, VA 24651 |
Report to: Email To: ji@e2cofvirginia.com i el -
Mr. J. L. Rhudy 1 g
Project City/State | X
Description: Injectate Wastewater Collected: { §

i
phone: 276-322-1323 TenEErlacY il bl |
Fax 276-472-2425 W Vs | &
Collected by (print): Site/Facility ID A PO _ 3 B
A WV | £ &
Collected by (sjgnature): Rush? (Lab MUST Be Notified) Date Results Needed | o g
____Same Day i E g
1 A~ T NextDay... Email? ___No X__Yes E !

mediately ____TwoDay
packedonlce N____ Y _;s ____Three Day FAX? __No __Yes 3 §
-8
Sample ID Comp/Grab | Matrix* Date Time s - a
INIECTATE Cory | WW Ssjre | @10 | x
"‘,“
‘ - ,
Matrix: S5 - Soil GW - Groundwater WW =WasteWater DW - Drinking Water OT - Other,
emarks: < S o 7
:'l' { Flow Other
" |Date: Received by: (Signatur samples returned via: ja: LIUPS

Received by: (Signa

Relinquished by :

Date:

dFredex Clcourier O




*ESC Cooler Receipt Checklist

A-B S-Cvl~E-N-C-E-S

[YyouRr LAB OF cHOICE]
Client:__EANJCHTVA spGe _ L2sUes
Cooler Received/Opened On: ‘B—w By: ‘3(“2{ Dea conen
Temperature Upon Receipt: 2 )
111 ﬂm
(Signature)
Cooler Receipt Check List Yes | No | N/A

Were custody seals on outside of cooler and intact? {
‘Were custody papers properly filled out (ink, signed, etc.)? /

Did all bottles arrive in good condition? /

‘Were correct bottles used for the analyses requested? /
Was sufficient amount of sample sent in each bottle? /
Were correct preservatives used? B
Were all applicable sample containers checked for preservation? /
1 {Any samples not in accepted pH range noted on COC .)

Tk A ST e s
'1‘;:#-“‘- ‘(% ~ figﬁ: A ﬂbf;;"'f?c" .-ﬁ..g.f._“:.i

Non Conformance Generated? (If yes see attached NCF)

D * MOUNT JULIET, TENNESSEE 3

3 ® FAX 615.75




~ SESC

L-A-B S:C-I-E-N:-C-E-S

¥YOUR LAE OF CHOICE

NJ OK001

Case Narrative
Lab No: 20160813

This report contains the analytical results for the 1 sample(s) received under chain of custody by ESC Lab Sciences on
8/23/2016 3:00:00 PM. These samples are associated with your Injectate Wastewater project.

The analytical results included in this report meet all applicable quality control procedure requirements except as noted below:
The test results in this report meet all NELAC requirements unless noted below:

This report shall not be reproduced, except in full, without the written approval of ESC Lab Sciences.

All radiochemical sample results for solids are reported on a dry weight basis with the exception of tritium, carbon-14 and
radon, unless wet weight was requested by the client.

Results have been reviewed by the Director of Radiochemistry or their designees and is approved for release.
Observations / Nonconformances
~
*NELAC Certified Parameter BDL = Below Detection Limit Page 1 of 2

OUTREACH LABORATORY, A Divsion of ESC Lab Sciences
Address: 311 North Aspen Avenue, Broken Arrow. OK, 74012 - EMail: outreach@esclabsciences.com - Tel: (918) 251-2515



ESC

Client
Client Project

EnviroCheck of VA., Inc
Injectate Wastewater

Lab Number 20160813
L-A-B S-C-1-E-N-C-E-S Date Reported 09/15/16
Date Received : 08/23/16
Page Number 20f2
Analytical Report
Method Result DL Units Qual Prep Analysis  Analyst
Date Date
Lab ID 20160813-01
Client ID INJECTATE
Date Sampled : 8/18/2016 8:40:00 AM
Matrix NPW
Radiochemical Analyses
Radium-226 SM 7500 Ra B M* 13.2+/-0979 0.111 pCifl 08/31/16 09/09/16 RE
Radium-228 EPA 904%/9320* 4.40 +/- 0.565 0.633 pCi/l 09/02/16 09/08/16 JR
QC Report
Parameter Blank LCS LCSD DUP RER, NAD MS MSD Batch ID
%REC  %REC RPD RPD or DER %REC  %REC RPD
Radium-226 0.009 99.1 NC 1.670 86.5 99.4 13.8 R1128
Radium-228 0.402 84.4 NC 0.580 84.3 87.6 3.8 R3851
Lab Approval: /%
Ron Eidson

Director of Radiochemistry

*NELAC Certified Parameter

BDL = Below Detection Limit

OUTREACH LABORATORY, A Divsion of ESC Lab Sciences
Address: 311 North Aspen Avenue, Broken Arrow, OK, 74012 - EMail: outreach@esclabsciences.com - Tel: (918) 251-2515

Page 2 of 2
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BHling Information:
EnviroCheck of Va., Inc Mr. J. L. Rhudy
375 Mountain Lane
375 Mountaln Lane Tazewell, VA 24651
Tazewell, VA 24551 .
Report to: Email To: ji@e2cofvirginia.com
Mr. ). L. Rhudy
Project City/State
Description: Injectate Wastewater Collected:
Client Project # Lab Project #
Phone: 276-322-1323
- ENVCHTVA-INJECT m
Fax: 276-472-2425 Vs i,
ENERVE g
Collected by (print) Site/Facility 1D # ] PO.# . :.i”
[SBmes [rie@ W : |2 a5 |
Collected by (signature): Rush? (Lab MUST Be N'otlﬁed} Date Results Needed 0 I E
 5ME D8Y o rrnrn 200% s E
! %ﬂ fAR - — MextDay..... i 100% Email?__No X_‘Yes § : :%
mmediately —TwoDay ....... o eeeeesS0% o~
Packedonice N___ v &% T TR D2y o 25% FAX?__No __Yes g 2
i 0" i
Sample ID Comp/Grab | Matrix® | Depth Date Time ! ﬁ Emﬁ |
INIECTATE Cory | ww | s/, | @:yo X &F
ww | 1 x|

¥ 3

il

H.,
I

|
i

o~ '
[FMatrtc: 55-Soll GW - Groundwater WW - WasteWater DW - Drinking Water O - Gther

g marks: ~
4 ~

] P = e




) SAMPLE.}‘OGIN '
Date Received: 8/23/2016 3:00:00 Lab Number: 20160813 Due: 9/20/2016
Sample Ciient Date Container Container Preserved Custody Seal::"
Number Sample ID Matrix Sampled Type Size Preservation Upon Receipt Seal Intact
20160813-01 B INJECTATE NPW 08/18/16 Plastic 1L HNO3, pH <2 4 ' No No |
20160813-01 A INJECTATE NPW 08/18/16 Plastic IL HNO3, pH <2 v No No
Radium-226 SM 7500 Ra B M*
Radium-228 EPA 904*/9320*
CONTAINER INSPECTION
# Coolers \ Custody Seals Broken ,\I‘\ﬁ Temperature: M Ice Radiation Survey: <300 cpm
SAMPLE INSPECRION l
Sample Seal Broke:j%\ Chain of Custody Record ‘J/ Labels in Tact V Radiation Survey Complete W H/
Anomalles
Inspected By: DATE gfg\z 2) W

DATE A’/ 23 // /4

DATE éz ,Qi‘z lé

QA or Designee Review: _,

Sample Custodian Review:

Project Notes:

Page 1



Section 7 — Area of Review

The area of review for this well is a fixed % mile radius around the well head (see attached
maps). One producing gas well is located within a 4 mile radius of this well. One drinking
water spring is located within this % mile radius. However, public water is available (if needed)
and is provided to the Glen Rogers Community by the Wyoming County PSD. Lab results for
this spring are provided as an attachment.

Well logs that penetrate the injection zone have been reviewed and are provided as an
attachment.



(4/25)

)

)
APPENDIX C
Wells within the Area of Review

e Status . . Penetrate | Penetrate
(Active, Northing Easting Iniection | Confinin Total s
API # Well Type | Abandoned, | (UTM NAD 83 (UTM NAD 83 Jz z €| Vertical Blearcel
Shut-in, Meters) Meters) v on% v on?\l Depth Realon
Plugged) (¥orh) | (York)
4710901024 Gas Active 4173193.2 462868.1 Y b 4 3920 1892
4710902165| Gas Active 4172776 462640.5 N N 2055 2283
4710902894 | Gas Active 4174374.6 462180.6 Y Y 4500 2374
4710902795 |Observatory|  Active 4171994.8 461752.9 Y Y 3426 1925
Make as many copies as necessary and include page numbers as appropriate.
of Promoting a healthy environment. 8
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Exhibit #1
Topo Base
Disposal Well 400 WIW

1250 2500 5.000 7.500 10000,  enrvEST
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APPENDIX D
Public Service District Affidavit

Underground Injection Control Permit applicants must identify all publically recorded drinking
water sources within a one (1) mile radius of the proposed injection well facility. If no drinking
water sources are present within this radius a written affidavit shall be supplied by the local
Public Service District (PSD) as ample verification.

“] certify under penalty of law that (state name of business)

EnerVest Operating

has verified with the public service district (state name of PSD)
Glen Rogers

that there are no such publically recorded sources.

%\C\"ﬁt&-\é

(Signature of Akuéonzad chmsenmnve)

ad
Sworn and subscribed 10 before me this 7 2 day of Jgp_ kernbey: 20 10 .
ﬂ j1son €. Winter, my commission expires QUM 5, 20l

(Notary Signature)

Qs o £ Wit

ALISON E. WINTER
Notary Public Ofticial Seal

of Wes\ Virginia
State un 5. 2021
WY

o/ My Comm. Expires J

Promaoting a healthy envirenment.

dep



(4/25) ) )
APPENDIX E

Water Sources

Operator: Enervest Operating Year 2015 UIC Permit # UIC2D1092703
Source # 1 Source # Source # Source #
Water Source Name Ivan Bailey Spring
Northing 4173536
Easting 462741
Parameter Units
TPH - GRO mg/L U
TPH - DRO mg/L U
TPH - ORO mg/L u
BTEX mg/L U
Chloride mg/L 1.04
Sodium mg/L 18.0
Total Dissolved Solids
(TDS) mg/L NA
Aluminum mg/L 0.0516
Arsenic mg/L 0.00757
Barium mg/L 0.0622
Iron mg/L 1.23
Manganese mg/L 0.0688
pH SU Not Reported
Calcium mg/L 206
Sulfate mg/L 41.8
MBAS mg/L U
Dissolved Methane mg/L U
Dissolved Ethane mg/L U
Dissolved Butane mg/L U
Dissolved Propane mg/L u
Bacteria ¢/100m U
(Total Coliform) L

Page of Promoting a healthy environment.



Section 8 — Data on Injection Zone and Confining Zone
8.1 Geology
8.1.1 Geologic Setting

The AOR is situated within the central Alleghany Plateau of the Appalachian Basin Province,
along Lewis Fork in the northern portion of Wyoming County in southern West Virginia (see
Exhibit 1 General Location Map). The injection zone is stratigraphically located within the
Lower Mississippian clastic sedimentary system, lying approximately 3540 feet below Crane
Fork. Refer to General Location Map in the Appendix.

8.1.1 Structural Geology

The principal geologic structures of the central Appalachian Basin are broad, gently folded,
southwest-northeast trending anticlines and synclines. The injection area is located on the
western limb of the Pineville Anticline where strata is westerly dipping at less than five degrees.
Minor undulations and flexures are typical, but faulting and tectonic features are generally absent
west of the Allegheny Front, the east-facing escarpment of the Allegheny Mountains which
forms the Appalachian Structural Front and the eastern extent of the Allegheny Plateau. There
are no documented major fault systems in the AOR or evidence of subsurface faulting or
fracturing within or in proximity to the injection or confining zones.

8.1.2 Stratigraphy
8.1.2.1 Injection Zone

The Weir sandstone is characterized as a prodelta to fluvial deposit of the lower-Mississippian
clastic sequence, occurring within the Rockwell and Price Formations from Pennsylvania to
southwestern Virginia and southern West Virginia. The term Weir is typically used to identify
sandstones occurring in the lower part of the Mississippian section, generally within 100 to 200
feet of the base. Although the Weir can be observed at thicknesses up to 200 feet, occumng as

multiple sandstone units, the thickness locally ranges from 32 to 41 feet, occurring as a smgletﬁ e

sandstone unit and demonstrating relative homogeneity. General Stratlgraphle C(Ehart p& ithe
Appendix shows the general stratigraphy of southern West Virginia and hlghllghts the Tocation
of the Weir within the stratigraphic section.

TR o

Although the depositional environment of Lower Mississippian sandstones is not cleaﬂy defined .
in all areas of southern West Virginia, available information suggests that the Weir sandstone is



laterally extensive across southern and eastern West Virginia, and extending into southern
Virginia. The Weir sandstone demonstrated relatively consistent thickness on all geophysical
logs reviewed within a one-mile radius of the injection site. Lower Mississippian sandstones
have been a significant source of hydrocarbons in southern West Virginia, exhibiting favorable
characteristics (porosity and permeability) for accumulation and economic development of
hydrocarbons. The porosity of these units is primary in nature, meaning porosity is related to
depositional processes and not post-depositional modification. Porosity of the Weir generally
averages approximately 10 percent.

8.1.2.2 Confining Zone

The confining zone overlying the Weir sandstone is identified very generally on available
lithologic logs as shale or shale and sand, however geophysical log records indicate that the
dominant strata is shale and interbedded sandy shale, with sand content increasing upward in the
section near the base of the Big Lime limestone. The confining zone, as identified in geophysical
logs, ranges in thickness between 114 and 148 feet. The top of the confining zone is identified on
geophysical logs below the Big Lime limestone, near the base of a fining downward sequence
where and sandy zone grades to predominately shale. The base of the confining zone is defined
by the top of the Weir sandstone. There is an easily identifiable high-gamma response shale
present near the middle of the confining zone.

The confining zone is laterally continuous across the AOR and adjacent area where geophysical
data was reviewed. Shale, by nature and in the absence of post depositional deformation, is
impervious, preventing upward fluid mobility. There is no evidence from available data that
suggests the presence of subsurface faulting or fracturing within the confining zone. The depth to
the top of the confining layer is generally more than 3500 feet below the surface and nearly 3000
feet below the fresh water sources documented in drilling and permit records.

8.2 Groundwater Use

A groundwater inventory was conducted that showed one drinking water spring within a one
mile radius from the injection well. A sample was obtained and analyzed November 2015
(results are attached). This spring has been periodically sampled since issuance of the UIC
permit. No public water wells were found within a one mile radius of the injection well. Further,
baseline surface water samples were obtained from five immediate surface waters within a %
mile radius in the last year. Lab data for surface water samples is included in the Attachments.
Please note Enervest operates another disposal well LC-19 in which the same injectable fluids
would be injected in this well. Please note that the chlorides (due to the CBM water) are
relatively low for produced fluids.

0Cr i, ..
The baseline water sample results are provided as an Attachment to this document. The analysis
were conducted by a WV Certified Laboratory (WV0233), Environmental Lab Sciences



Corporation of Mt. Juliet, Tennessee. No anomalies were identified in the surface water samples.
A schedule for additional sampling will be coordinated with the WVDEP.

8.3 Chemical Compatibility

Water analyses (provided as an Attachment) show the chemical composition of the injection
water for the year 2016. Based on current chemical composition and injection history, there are
no anticipated compatibility issues between injection fluid and formation fluid. The produced
water was tested and has a specific gravity of 1.0 mg/L (water).

8.4 Seismic

The AOR is designated as a relatively low  seismic risk  zone
(http://earthquake.usgs.gov/earthquakes/states/westvirginia/hazards.php) with no history of
major seismic activity. There are no seismically active features proximal to the AOR and the
likelihood of a future seismic event of sufficient magnitude to cause future migration of injection
fluid is low. For seismic history and risk mapping relevant to the AOR, see Earthquake
Epicenters of West Virginia published by West Virginia Geological and Economic Survey and
Seismic Hazard Map of West Virginia published by the United States Geological Survey in the
Appendix.

8.4 Lithologic and Geophysical Logs

Geologic data for wells drilled within a one-mile radius of the injection site were reviewed.
Lithologic logs are available for a limited number of wells reviewed. These logs are general in
nature, including only general lithology and thickness observed by the driller from rotary
cuttings. These logs also appear to include formation names as determined by the driller and do
not include revisions and correlations based on observations and/or interpretations from
geophysical logs. There are three geophysical logs available which penetrate the confining and
injections zones. Additional geophysical logs were reviewed but were determined to be not deep
enough to penetrate the injection or confining zones. If a geophysical log was available, the
geophysical log was used for purposes of this review. If only a general lithologic log was
available, the information is reported herein, but has a lower level of geologic assurance. Copies
of all geologic well data used for the review are included in the Appendix.

8.5 Fluid Migration Model

The following is an estimation of the fluid migration given the information available'for. the

study of the Weir formation within the AOR. The calculation utilizes the volumetric method of - -

prediction of reservoir migration of the injection operation. This calculation uses’ Teserypir
height, porosity percent and saturation displacement percent to calculate fluid migration from the



well over a given amount of fluid injected. Below is the formula used for this calculation~ along
with the fluid migration distance from the well and the respective values used.

The following equation gives the constants throughout cumulative volume calculation gathered
from information available for the study of the Weir formation within the AOR:

Q = Cumulative Volume R = Lateral Distance of Fluid Bank From Well Bore
100,000 433.8586431 | ft
250,000 685.9907473 | ft
500,000 970.1374185 | ft
1,000,000 1371.981495 | ft
1,500,000 1680.327299 | ft
2,000,000 1940.274837 | ft

Note: Volume range based on max. approved injection rate
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Generalized Stratigraphic Chart for West Virginia
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1 18240715160 Wood 7 15 16 20 3970000  -80.50000 1.1 Mistaric 4.0 Mb VTSO NCEER
7 18461019020 Jefferson 1846 [CC) 2 0 000 3930000 .77 50000 21 Histaric 3.0 N> VIS0 NULL>
3 18530502140 Pendicton 1853 5 2 14 20 000 3850000 -79.50000 3.4 Historic 55 NULL> NCEER Wheeler 1-2737
4 19090402070  Beskeley 1909 4 2 7 25 000 3040000  .78.00000 3.6 Historic 5.0 Mb VTSO Wheeler 1-2737
5 19330615010 Mingo 1933 G 15 1 14 3680 3756800 -BI 97300 0.0 Hlistoric 00  <NULL> VSO <UL
6 19351101080  [lardy 1935 11 1 8 30 000 3890000 -78.90000 ] Historic 10 <UL VISO NCEER
7 19570307210 Monongelia | 1957 3 7 21 5 900  39.60000 .79 90000 2.9 Historic 30 Mb VIS0 <NULL>
8 19570313210 Monongalia 1957 3 13 20 0 4100 39.60000 -79 90000 29 tlistoric 30 Mb ViSO <NULL>
9 19631010000 Motgan 1963 10 10 0 0 000 39.65500 -78.19700 16 Historic 0.0 NULL> Wheeler 1-2737  <NULL>
J0 19641125020 McDowell 1964 11 25 250 500 3740000 -1 50000 35 ] ] 00 Mb ANSS NULL>
3 19650426150  McDowell 1965 4 26 15 26 1970  37.32500  -81 60200 35 Insirumental 0.0 Nblg VIS0 NCEER
12 19660928000  1lasnson 1966 9 28 0 0 000 3930000 8030000 3.1 Instrumental 1.0 NOLL> NCEER <NULL>
13 19671216120 McDowell 1967 12 16 12 23 3340  37.36000 -B1.60400 35 Tnstrumental 0.0 M VTS0 NCEER
34 19691120010 Mercer 1969 TET) ] 0 930 3744900  -80.93200 4.6 Instrumental 6.0 MiLg VTS0 NCEER
15 19700811060 Lincoln 1970 8l 6 14 2550 3823000 -82.05000 2.8 Instrumental 40 MbLg VTSO NCEER_
16 19710401050 McDowell 1971 4 1 5 5 1100 37.40000  -Bl 60000 3.0 Instrumental 0.0 Mb NCEER ANSS
17 19720109230  McDowell 1972 1 9 73 24 2000 3740000 -BI.60000 %7 1 1 0.0 MbLg NCEER ANSS
16 19720012150  Mononpalin 1972 9 12 15 17 1370 3960000 -79 90000 79 Historic 3.0 Mb VTS0 NCEER
19 19748020150  Wood 1974 10 20 15 13 5560 1906000 -81.60900 I8 Instrumental 50 Mb VTSD NCEER Further info
20 19760130180  Morgan 1976 1 an 18 58 4980 3968300 -78 17000 28 Instrumental 0.0 Lg USGS ANSS Fudther Infa
21 19760506180  Monongaln 1976 5 6 1B 46 RI0 3960000  -79 90000 31 Histloric 4.0 Mb VIS0 NCEER
21 19760619050 McDowell 1976 6 19 5 8 1340 3733400  -81 60200 4.7 Inste i 50 b VIS0 NCEER Further Info
21 19760703200  Mercer 1976 7 3 20 53 4580 3732000 -8 13000 2.9 Instrumental 0.0 Mblg VTS0 NOLL>
24 19780814040 Fayelte 1978 8 1 1 50 540 37903900  -80.87400 1.6 Tnsir 1 0.0 Mc VTS0 ANSS
25 19790916090  Pocahontas 1979 9 16 9 30 2260 3800900  -80.24000 1.6 Instrumental 0.0 Me ANSS <NULL>
26 19790919000  Pocshomas 1979 9 19 0 45 5740 3811000  -80.24300 2.0 {nstrumental 0.0 Me ANSS NULL>
27 19791031080  Raleigh 1979 10 3 8 32 4730 37.61700 -8 20700 0.8 Instrumental 0.0 N ANSS <NULL>
28 19800410220 Mercer 1980 4 10 22 33 1570 3748700 .81 08600 0.7 Instrumental 0.0 [ VTS0 ANSS
29 19800921100 Focshonlas 1980 9 21 10 2 4630 3817500  -80.07000 14 Insirumenta) 0.0 Me VTS0 ANSS
30 10801016030  Pocshonias 1980 10 16 3 4B 760  38.06600  .80.21500 ] Inslrumental 0.0 Me VIS0 ANSS
31 19801105210  Pocalh 1980 i 5 21 48 1420 38 18800 =79 93600 J.o Insir 1 0.0 ML ANSS <NULL>
32 19801125070  Pocshonias 1980 1] 25 7 44 4.00 38.09500 -80. 12300 0.6 Instrumental 00 Md VIS0 ANSS
33 1981130170 Minga 1981 1l 30 17 33 1100 37.63000 -82.20000 25 Instr 1 0.0 Mc VIS0 ANSS
30 19820623160  Fayetic 1982 6 23 16 17 3110 3787000 -50 95700 2.5 Instrumental 0.0 Md VTS0 ANSS
35 19830121050  Pocat 1983 1 21 5 33 2040 3IBOG700  -80.14400 0.4 Instrumental 0.0 Md L) ANSS
36 19830526010 Monros 1983 5 26 [ 4 4480  37.50600 -80.31600 22 1 tal 0.0 Md VTS0 ANSS
37 19830610000  Greenbrier 1983 6 10 0 18 4040 3759800 -BO.16300 1.2 [ 1 0.0 Md VTS0 ANSS
36 19830610001  Cireenbrier 1983 6 10 0 24 S700 3795100 -80.18900 1.2 i 1 0.0 Md VTS0 ANSS
39 19830610002 Greenbiier | 1983 6 10 0 30 830 3793800  -80.16800 0.4 1 i 0.0 Md VTSO ANSS
40 19830720040 Greenbricr 1983 7 20 4 41 4090 3788500 -0 69100 1.6 Instrumental 0.0 Md VTSO ANSS
41 19830725030 Wyormag 1983 7 25 327 020 3749600 -8135200 0.6 1 I 0.0 Md VISO ANSS
47 J9B3ITI3060  Summers 1983 1t 13 16 SI 670 375500 -80 77500 04 i I 00 Md VTS0 ANSS
43 19831113170 Monroe 1983 Il 13 17 50 S010 3755900 -BO 75300 0.7 Insirumental 0.0 Md VTS0 ANSS
19831125160 Monrwe 1983 11 25 16 27 4780 3756800  -BO 74500 0.7 Instrumental 0.0 M VTS0 <NULL>
45 19831223100 S 1983 12 23 10 51 2190 3776600 -B0.§3700 03 Tnstrumental 0.0 Ml VTS0 ANSS
46 1DBI0202050  Mingo 1984 2 2 5 10 1970 3771700  -B2.21800 19 Instrumental 0.0 Md VTS0 ANSS
47 19840311040 Summers 1984 3 11 4 ) 3890 3747400 .80 90000 11 [nstrumental 0.0 MMd VTS0 ANSS
45 19B4)009050 Sw 1984 10 9 5 331 3150 3771300  -80.89100 21 Instrumental 0.0 Md VISO ANSS
49 (9841221130  Pocshontas 1984 12~ 21 13 12 2190 38 I9800  -80.20800 16 Tnstrumental 0.0 Md VIS0 ANSS
50 19850614070 ’T\?mﬂ 1985 9 - 7 57 1020 37 53400 -1 02000 0.8 Instrumental 0.0 Md YTs0 ANSS
S 19860226210 * Pendleton - l9-§_6 2 26 21 53 70.80 38 50700 -79.29200 13 Instrumental 0.0 Mid VTSSO ANSS
51 |9868220080 | Greenbner 1986 12 20 B 13 1280 3805800 -80.64300 1.2 Tnstrumental 0.0 Md VTS0 ANSS
£1 19890319100 — Logan - 1980 3110 7 5580 3773500  -82.06400 19 Tnste 1 0.0 Md VTS0 ANSS
5 Greenbriey 1991 4 22 1 1 2020 3794200  -20.20500 15 Instrumental 0.0 Md VTSSO ANSS Further inlo

19910422010




55 19910628180  Kanawha 1991 6 28 18 34 5550 J823100  -B).33500 3.0 | 0.0 Mb VIS0 ANSS

56 19920329200  Mecer 1992 ] 29 20 16 4820 1731400  -Bi 14900 14 1 | 0.0 Md VTS0 ANSS

57 19920506210  Fayciic 1992 3 0 21 20 2390 I8 1800  -§1.0G900 2.3 Instrumentel 0.0 nMd VTSO ANSS

58 19921124020  Summgeis 1992 11 il 2 26 5070 1745700  -BO.BBiNO 1.2 Instrumentel 0.0 Md VTS0 ANSS

59 19940204070 Nicholas 1994 2 4 7 40 3240  38.23600  -BD 759500 2.1 1 | 0.0 Md VTS0 ANSS

60 19940619080  Nicholas 1994 6 19 8 36 4130 3833%00  -80.G4000 17 Instramental 0.0 Md VTS0 ANSS

61 19951115100 Kaleigh 1995 1 15 10 29 2480 3771700 -B0 04300 2.0 I lal 0.0 Md \j"LSn_O ANSS

62 19951228230 Fayetie 1995 12 28 23 48 3040  3JB.0B400  -80 96800 2.5 1 lal 0.0 Md V150 ANSS

63 19960811090  Greenbreer 1996 1) 11 9 1 2130 3773100  -80.62800 2,0 ) tal <NULL> e ANSS <NULL>

61 19970222140 Fayelte 1997 2 22 | E] 32 3310 3792100 -8 02700 2.0 1 | <NULL>  Me ANSS <NULL>

65 19970315050  Webster 1997 3 15 5 56 3640 3834700  -B04B400 1.8 1 | 0.0 Md VTS0 ANSS

66 19970385050  Kaonawha 1998 10 2 10 | 690  J806800  -R1 46600 2.8 | 0.0 hMd VTS0 ANSS

67 20001006170  Braxton 2000 10 16 17 56 1380 JB.63600  -B092000 2.5 Instnu I 0.0 Md VTS0 ANSS

68 20011204210  Summers 2001 12 4 21 15 1390 3771600 -8075200 3.1 Instrumental 0.0 b VTS0 ANSS

69 20020327080  Mingo 2002 3 27 8 25 330 3775300 -62 17100 2.1 Instrumental 0.0 Md \TS0 ANSS

70 20060780120  Greenbrier 2006 T 1 12 I 4310 3787800 -BO64900 26 Instrumental 0.0 b CERI VTS0

71 20070830120  Wyommg 2007 ] 30 12 52 9.34 3775300  -BL.63600 26 | 0.0 Lg GS CERI USGS ENS Further Info
71 20080129010  Monrot 2008 | 29 1 4 2070 3754480  -BO 50980 2.4 Instrumental <NULL>  Md CER1 ANSS

73 20090401180 Si 2009 4 11 18 11 907 1751330  -80.B9570 2.4 Instrumental dNULL>  Md CERI ANSS

74 20100104090  Draxtoa 2010 4 4 9 19 1401 3859900 -B8091617 34 | 0.0 MbLg CERI USGS ENS Further Info
75 20100129010  Braxton 2010 4 29 | 36 2259 3868567 -BO8I483 2.6 | | 0.0 MblLg CERI_ USG5 ENS Further Info
76 20100429120  Braxton 2010 4 19 12 38 5343 3864700  -BO.B7200 2.1 I | 0.0 Mblg USGS ENS CERI Further Info
77 20100429130 1 2010 ) 29 23 26 3947  IR72200  .RORO300 2.5 I | 0.0 Lg GS CERI USGS ENS Further Info
78 20100507100  DBroxton 2010 5 7 10 26 347 3B60650  -BOOI3I7 2.6 Instrumental 0.0 Mblg CERI USGS ENS Further Info
79 20100508030 B 2010 5 8 3 k) 062 3862300 -B091133 2.4 Instrumental 0.0 Md CERI USGS ENS Further Info
BD 20100724090  Braxton 2010 7 24 9 15 4413 3867533 -0 82017 24 Instrunental 0.0 Md CERI USGS ENS Further Info
B1 20100725030  Draxtan 20 7 25 3 18 7000 3867900  -80 79700 2.1 I | 0.0 Md USGS ENS LDEO

Bz 20100885040  Lewss 2010 8 15 4 3B 4138 3881833  -8042983 2.5 Instr | 0.0 Md CERI USGS Further info
83 20100821030 Upshur 2010 ] 20 ) 16 2199 3B79250  -RB0O39767 2.5 Instrumental 0.0 Md USGS ENS LDEO Further Info
B4 20100826040  Raleigh 2010 kil 26 4 22 1519 3774833 -B120467 2.4 | | 0.0 Md CERI USGS

65 20100826041  Ralcgh 2010 8 26 4 24 5539 3772733 -B120433 2.2 Instrumental 0,0 Md CERJ USGS ENS

#6 20100913150  Lncoln 2010 [ 13 15 8 4647 3B10000 -8203400 2.4 Instrumental 0.0 Md CERI ANSS

87 20110825050  Greent 2011 B 25 5 59 1376 3791600 -80.21533 27 I | 40 Md CERI USGS Further Info
88 20120111190 1 2012 1 10 19 38 58.66 3870400 -0 95900 2.8 Instrumental 40 unk CERI USGS Further Info
89 20120316150  Boone 1012 3 16 15 5 5500 3821200 -B171400 2.8 Instrumenial 2.0 Mblg CERI USGS NEIC Further Info
90 20130331140 Braxion 2013 3 31l 14 ] 2403 3864500  -80.B3317 34 Instrumental 50 Mw CERI USGS NEIC Further Info
91 20130720110 Gilmer 2013 7 20 1 38 4618 3889567 -B0O.BBI00 2.7 Instrumental <NULL>  Mbly CERI LISGS ENS Further Info
92 20130730060  Gilmer 2013 7 30 6 9 4.85  38.83933  -8090867 2.8 [nstr 18] <NULL>  Nd CERI USGS ENS Further Info
93 20130816110 Gilmer 2013 8 16 1} 2 2104 3884150 -80.93867 2.6 Instrumental 3o MbLy CERI USGS ENS Further Info
94 20131013090  Braxton 2013 10 13 9 20 5855  38.70117 -R0.82417 22 i 1 <NULL>  Md CERI USGS ENS Further lnfo
95 20131019080  Greenbrics 2013 10 19 B 4] 5743 3774767 -B0.64333 22 I 1 <NULL>  Md CERI1 USGS ENS Further Info
96 20140606220  Jackson 2014 & 3 22 15 40,79  38.61383  -B] 58550 2.6 Instrumental <NULL>  hd CER) USGS ENS Further Info

Data as of June 25, 2014. For a more detailed listing, please download the West Virginia Earthquake spreadsheet from WVGES at http:/fwww.wvgs.wunet.edu/www/earthgquakes/salsmic.htmi
If you view this map and data as a PDF, you can click any of the blue hyperlinked text to view furiher information on a web site.

Please nate that USGS Links, abave, are considered “beta” at the time of this publication and USGS may change destinations, pages, elc. alterward.

Delinition of terms on next page.




Definitlons and Explanations:

« County: the name of the county where the epicenter was located, derived from spatial selection.

e Dates and times are In Coordinated Universal Time (UTC) for Year, Month, Day, Hours (HH), Minutes {MM) and Seconds (55). [For Eastern Standard Time, the offset is- § hours).

o Magnliude (Mag): Magnitude numbers indicative of an earthquake’s relative size and is the measured maximum motion as recorded by a seismograph. The numbers are pulled [rom various sources; the primary source
whenever possible.

* Recorded: refers Lo the means by which magnitudes were recorded: if they were reported as “felt” {Historical) or recorded via sclentific instrumentation {Instrumental) as retrieved from Sourcel or Source2,

* Latitude (Lat_N} and Longitude {(Lon_W) values are expressed in decimal degrees for the northern (_N) and western (_W) hemlspheres, respectively.

* MMI: The Modified Mercalll Intensity scale for epitenter intensity, usually designated with Roman numerals. Visit USGS at hitp://earthquake.usgs.gov/learn/toples/mercalll.php for further Infarmation.

* Mag_Type: Magnitude type code; the method used In measuring magnitudes (e.g., Mb for “body-wave”, Mc for "coda amplitude”, Md for “coda duration®),

* Depih_KM: The reported depth of the earthquake hypocenter or focus {below the epicenter on the surface) in kilometers.

For other or more detalled earthquoke ond seismological definitions, please visit the USGS {http://earthquake. usgs.gov/learn/glossary/ ) and Ropid Farthquake Viewer {http.//rev.sels.sc.edu/definition. hten! ),

Sources (Source1 and Source2):

° VTS50 —Virginia Tech Selsmological Observatory (Primary Source)

© ANSS — Advanced Natlonal Selsmic System

« CERY~ Center for Earthquake Research and Informatlon

» LDEO — Lamont-Doherty Earth Observatory

* NCEER — Natlonal Center for Earthquake Engineering Research

= USG5 ENS — Unlted States Geological Survey, Earthquake Notificatvon Service

© Wheeler 1-2737 - Wheeler, Russell L., Earthguakes Inand Near the Northeastern United States, 1638-1998 (Used only as reference here)

Northeastern United States and southeastern Canadian earthquakes from 1990 to 2011.
Image courtesy of the Lamont-Doherty Earth Observatory {Won-Young Kim)
of Columbla Unlversity, New York. Used by permission,

Ponkhie A S T
Wast Virginla Geological and
Economic Survey
hitp:iwww.wygs.wynet.edu/
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Penn Virginia Oil & Gas Corp.
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Section 9-Operating Requirements/Data

The WP-400 WIW has previously been permitted as a UIC Class 2D injection facility.
Production casing of 7” 23# was run to a total depth of 3,356' with 4-1/2" 9.5# tubing and
compression packer set at 3,119'. Virgin reservoir pressures obtained from previous reports
indicated the Weir's pressure of 850 psig with a maximum injection pressure of 1,034 psig and
2,300 psig bottom hole pressure. Historically, approximately 425 barrels per hour were injected
at this location. Projected use is estimated to be the same. The facility utilizes three contained
surface ponds as filtration. If needed, 4-400bbl tanks are available for use. Injection fluids run
though these tanks would use four types of filtration:

1. A 200 micron bag filter for removing heavy particulate matter.
2. A 50 micron bag type filter unit
3. A 20 micron cartridge type filter unit

4. A 5 micron cartridge type filter unit.

MIT inspections shall be performed a minimum of every five years or anytime service work is
performed to the well or anytime routine daily/monthly inspections show the possibility of an
integrity problem. Routine daily/monthly inspections shall consist of casing and tubing pressures
monitoring, equipment and manifold, well head, tanks, containments and equipment inspections
for corrosion and potential leaks. Monthly manifold and pipeline integrity step tests to 10% over
the maximum permitted injection pressure. All daily/monthly inspections and test shall be
recorded, logged and filed in the plant office. In the event of any suspected well, manifold or
pipeline integrity problem the well will be immediately shut in and injection activities shall cease
with proper notifications being made. In the event of any well integrity problem the well will be
made "static" and evaluation of data shall be performed and remedial work will begin once a
plan of action has been put into place. Any injection fluids shall be transported and disposed of
in an alternated state approved disposal facility or permitted UIC Class 2D well.

Please find enclosed Appendix G.
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APPENDIX G
Wells Serviced by Injection Wells

APl #

Operator

Producing Formation

See following sheets

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

Page of

dep



EnerVest Operating: Wellsin West Virginia 20040

API # Well #
4710900852T Y&0 COAL #29-T
4710900652 Y&0 COAL #29-A
4710801095 Y&0 COAL # 110
4710901137 Y&O0 COAL # 124
4710901151 Y&0 COAL#25
4710901138 V&0 Coal #1268
4710901139 Y&O0 Coal #127
4710901152 Y&O Coal #128
4710901140 Y&O Coal #138
4710801254 Y&0 Coal #143
4710801255 Y&O Coal #144
4710801256 Y&O0 Coal #145
4710801319 WP-242
4710901357 WP-252
4710801446 WP-276
4710901585 WP-279
4710901502 WP-203
4710901572 WP-311
4710801573 WP-316
4710901585 WP-318
4710901599 WP-320
4710901694 WP-328
4710901968 WP-339
4710901969 WP-340
4710902112 WP-352
4710902233 WP-357R
4710802368 WP-369
4710902345 WP-370
4710901351 LC-13
4710901733 LC-197
4710802020 LC-208
4710802120 LC-220
4710802124 Lc21
4710902113 LC-222
4710900046 LC-8871
4710800195 LC-8120
4710900199 LC-9141
4710900255D LC-9174
47109000220 LC-9176
4710900260 LC-9217
4710801513 LC-81
4710801592 LC-153




s

4710901634 LC-174
4710801994 LC209
47108024898 LC-245
4710802025 LC-180R
4710800245 Y&0 COAL # 23
4710800415 Y&0 COAL # 38
4710800508 Y&0 COAL # 45
4710800787 Y&0O COAL#78
4710901134 Y&O0 COAL # 121
4710801135 Y&0 COAL#122
4710801136 Y&0 COAL #1123
4710801208 Y&0 Coal #137
4710801308A WP 224 Annulus
4710801308 WP 224 Tubing
47109801326 WP-237
4716901344 WP-238
4710801328 WP-239
4710901327 WP-240 Annulus
4710801329 WP-241
4710801371 WP-259
47108014517 WP-265 Tubing
4710801451 WP-265 Annulus
4710801418 WP-277
4710801459 WP-281
4710801566 WP-283
4710801548 WP-284
4710801489 WP-285R
4710801500 WP-291R
4710801871 WP-292
4710901597 WP-295
4710801598 WP-286
4710801628 WP-310
4710801629 WP-313
4710801550F WP-315
4710802066 WP-342
4710802087 WP-343
4710802126 WP-350
4710802127 WP-358
4710802228 WP-364
4710802438 WP-375
4710802520 WP-377R
4710802521T WP-382 Tubing
4710802521 WP-382 Annulus
4710902695 WP-386
4710802488C WP-HC-2068
4710802900C WP-HC-214BR
4710801350R L.C-6




4710801495 LC-71
4710801771 LC-121
4710802137 LC-148
4710902115 LC-224
4710802226 LC-231
4710902250 LC-235
4710802285 LC-236
4710802402 1.C-246
4710802486 LC-247
4710802630 LC-254
4710801355 LC-7
4710801440W LC-26
4710801441 LC-27
4710801675 LC-63
4710801543 LC-7T0R
4710801784 LC-98
4710801866 LC-102
4710901633 LC-108
4740901788 LC-115
4710801574 LC-117
4710801544 LC-118
4710802007 LC-162
4710801578 LC-169
4710801687 LC-185
4710801689 LC-180
4710901680 LC-193
4710802347 LC-230
4710802348 LC-238
4740900163 LC-9058
4710802403 LC-241
4710802079 LC-251H
4740801667C LC-16C-117
4710801668C LC-25C-108
4710801673C LC-27C-87R2
4710301694C LC-31C-194
4710802030C LC-36C-27
4710801742C LC-38C
4710801755C LC-38C
4710801743C LC40C
4710801758C LC42C
4710901744C LC-43C
4710801745C LC44C
4710901925C LC-45C
4710801746C LC-46C
4710901763C LC-54C-63
4710801812C 55C
LC-97C

4710801813C




4710801937C 58C
4710801806C 60CR
4710801803C 61C-102
4710801878C 62C-121
4710801993C LC-72C
4710902068C LC-79C
4710802033C LC-80C
4710802048C LC-81C
4710801985C LC-82C-147
4710802004C SLC-4
4710802085C SLCS
4710801518 LC-62
4710901808 LC-89
4710801591 LC-92
4710901630 LC-93
4710801593 LC-154
4710801680 LC-181
47108002710 LC-9237
4710801517 LC-68
4710800239 LC-9193
4740501783 LC-86
4710801550 LC-80
4710802197 LC-133
4710802199 LC-173
4710801610 LC-167
4710901882 LC-91R2
4710802480 LC-94R2
4710802518 LC-85R
4710902196 LC-89
4710800044 LC-8869
4710300348 LC-9448
4710800124 LC-8023
4700501578 Lc9
4700501579 LC-11
4700501580 LC-12
4700501751 LC-140R
4700501738 LC-211
4700501755 *LC-215
4700501757 LC-217
4700501777 LC-219
4700500868 LC-8812
4700500777 LC-9122
4700501610 LC-15
4700501626 LC-75
4700501642 LC-144
4700501665 LC-145R
4700501666 LCA77




4700501673 LC-182
4700501674 LC-183
4700501680 LC-201
4704501361 LC-112
4704501354 LC-139
4704501296 LC-189
4710801353 LC4
4710801354 LCS
4710801356 LC-10
4710801432F LC17
4710801454 LC-18
4710801434 LC-20
4710801435 LC-21
4710801436 Lc-22
4710801437 LC-23
4710801438W LC-24
4710801438 LC-25
4710801442 LC-35
4710901443 LC-36
4710801984 LC-72
4710802841 LC-255
4710901497 LC-76
4710801865 LC-TTR
4710801511 LC-78
4710801852 LC-118
4710801786 LC-120
4710801867 LC-122
4710801545 LC-125
4710801874 LC-128
4710901584 LC-129
4710001609 LC-130
4710901798 LC-132
4710801648 LC-176
4710801702 LC-192
4710801886 LC-203
4710901936 LC-208
4710801987 LC-207
4710802005 LC-213
4710802200 LC-214
4710802114 LC-223
4710902227 LC-232R
4710802435 LC-242
4710902448 LC-243
4710802842 LC256
4710800185 LC-8121
4700502176 ESTRS #1
4700502211 ESTRS #4




4708100962 WP-257
4710801372 WP-260
4710901373 WP-261
4710001374 WP-262
4710801411 WpP-267
4710801413 WP-269
4710802859T WP-383 Tubing
470802859A WP-383 Casing
4710801414 WP-271
4710801424 WP-272
4710801415 WP-273
4710802004 WP274R
4710801417 WP-275
47410901695 WP-329
4710801689 WP-330
4710902091 WP-241
4710902076 WP-344
4710802375 WP-387
4710802387 WP-368
4710802474 WP-371R
4710802371 WP-372
4710802481 WP-374R
4710802894 wP-385
4710802491 WP-379
4710800742 Wyoming Land #75
4710800810 YO #2
4710900002 Y&0 #8
4710300005 Y&O0 #9
4710800009 YA0 #12
4708100126 Y&O #24
4710800376 Y&0 #33
4710800478 Y&O #43
4710800498 Y&O #44
4710800541D Y&O #47
4710800558 Y&O0 #48
4710800583 Y&0 #50
4710800605 Y&O #51
4710800591 Y&0 #52
4710800811 Y&O #53
4710800623 Y&O0 #54
4710800685 Y&0 #89
4710300700 Y&0 #71
4710800708 Y&O #72
4710800755 Y&OQ #76
4710800757F YRO #77
4710800809 Y&O #85
4708100607 Y&O #96




4710802406C LC-HC-107C
4708101385C Kanawha S# 1B
4708101388C Kanawha S. #1C
4708101388C Saddler# 1-B
4708101389C Saddler# 1-C
4708101391C Tygrett# 1B
4708101392C Tygrett#1 C
4708101458C SL#3
4708101408C Henderson 18
4708101502C MM#42C
4710801425 WP-278 ANNULUS
47108014257 WP-278 TUBING
4710801868 WP-282
4710801479 WP-288
4710801539 WP-287
4710801483 WP-288
4710801484 WP-289
4710801904 WP-209
4710802125 WP-300R
4710901819 WP-301
4710802000 “WP-300
4710801555A WP-312 ANNULUS
4710901555 WP-312 TUBING
4710804579 WP-314
4710801801 WP-319
4710801649 WP-321R
4710801650 WP-322
4710801818 WP-324
4710801713 WP-325
4710901818 WP-326
4708101253 WP351
4710802136 WP-353
4710802165 WP-354
4710802201 WP-356
4710802223 WP-358
4710802214 WP-359
4710802210 WP-361
4710802249 WP-365
4710802224 WP-366
4710801325 WL-229
4710801324 WL-230
4710901321 WP-235
4710801332 WL-244
4710801333 WL-245
4708100858 WpP-248
4710801349 WpP-249
4710801375 WP-254
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4710801024 Y&O #98
4710801094 Y&0 #108
4708100865 Y30 #111
4710801086 Y20 #112
4708100884 Y20 #113
4708100800 Y&0 #119
4710801150 Y&0 #120
4708100801 Y&0 #133
4710801184 Y&0 #134
4710801185 Y&0 #135
4710801186 Y30 #136
4708100936 Y&O #158
4708100932 Y&O #159
4708100937 Y80 1184
4708100934 Y&O i#223
4710803020 WP-HC-2178
4710900043 LC-8868
4710800168 LC-5090
4710801504 LC-66
4710802366 LC-240
47100801632 LC-107R
4710801554 LC-109
4710800134 LC-8041
4710800224 LC-9160
4710801547 LC-110
4710300062 LC-8811
4710801803 LC-97
4710801795 LC-103
4710901696 LC-105
4710801784 LC-106
4710801663 LC-179
4710801697 LC-186
4710801688 LC-187
4710801688 Lc-188
4710801747 LC-188R
4710801776 LC-200R
4710801875 LC-204
4710802080 LC-210
4710802274 LC-233
4710802486 LC-244
4710800129 LC-8582
4710801300 Lc-2
4710801524 LC-84
4710801938 LC-85
4710802848 LC-111
4710802051 LC136
4710801700 LC-150
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4710802326C WP HC-207B
4710802327C WP HC-207C
4710802312C WP HC-208B
4710802313C WP HC-208C
4710902329C WP HC-2088
4710802330C WP HC-209C
4710802537C WP HC-2108
4710802538C WP HC-210C
4710802544C WP-HC-2118
4710002570C WP-HC-2128
4710802571C WP-HC-212C
4710803002C WP-HC-216B
4710802838C PC-HC-1309B
4710802840C PGC-HC-1308C
4710802027C WP-73C
4710802028C WP-74C
4710802028C WP-78C
4710802364C LC HC-104B
4710802365C LC HC-104C
4710802494C LC HC-108B
4710802391C WP HC-2028
4710902392C WP HC-202C
4710802350C WP HC-203B
4710802351C WP HC-203C
4710802466C WP HC-2048B
4710802456C WP HC-204C
4710802401C WP HC-2058
4710802402C WP HC-205C
4710802805 WPP-005B
4710902806C WPP-005C
4710802801C WP-HC-214CR
4708101418C BCC-002B
4710901892C LC-71C
4710801877C LC-63C
4710301883C LC-64C
4710802057C LC-89CR
4704501433C LC-83C
4700501672C LC-85C-184
4710902062C LC-126C
4710802061C LC-202C
4710802280C LC-HC-101B
4710802281C LC-HC-101C
4710802217C LC-HC-102
4710802248C LC-HC-103
4710802395C LC-HC-108B
4710802386C LC-HC-106C
4710802404C LG-HC-107B




4710801594 LC-161
4710801564 LC-185R
4710501885 LC-170
4710802140 LC-225
4710502132 LC-226
4710802370 LC-239
4710802516 LC-248
4710800612 1.C-10339
4710801288 LC-1
4710801284 LC-3
4710801348 LC-8
4710801515 LC-61
4710801491 LC-64
4710801492 LC-65
4710801520 LC-83
4710901499 LC-88
4710801556 LC-86
4710801551 LC-101
4710902203 LC-104R
4710901585 LC-166
4710801662 LC-171
4710801608 LC-172
4710802017 Lc-212
47106800537 L.C-102386
4710800567 LC-10237
4710800732F LC-11515
4710801510 LC-62R
4710802198 LC-156
4710801703 LC-164
4710802682 LC-253
47410802519 LC-249
4710800772 LC-12329
4710801612 LC-157
4710800804 POCAHONTAS LAND #1
4710800797 POCAHONTAS LAND #2
4710900788 POCAHONTAS LAND #3
4710800799 POCAHONTAS LAND #4
4710800807 POCAHONTAS LAND #8
4710800828 POCAHONTAS LAND #7
4710800636 Y&0 COAL #56
4710800659 Y&0 COAL #57
4710800662 Y&0 COAL #58
4710800678 Y&0 COAL #51
4710800682 Y&0 COAL #8683
4710800688 Y&O COAL #8868
4710900687 Y&O COAL #57
4710800862 Y&O0 COAL #84




4710800863 Y&0 COAL #85
4710800868 Y&O COAL #87
4710900897 Y&0#92 (Cook)
4710900308 Y&O0 COAL #93
47108000984F Y&O COAL #102
4710801097 Y&0 COAL #108
4710901207 Y&0 COAL #129
4710901208 Y0 COAL #139
4710801209 Y&0 COAL #140
4710801259 Y&O0-160
4710801347 WP-251
4710801312 WP-228
4710801314 WP-233
4710801315 WP-234
4710801334 WP-238
4710801320 WP-243
4710801358 WP-253
4740901423 WP-268
4710801445 WP-270
4710801480 WP-280
4710801943 WP-333
4710802211 WP-362
4710802234 WpP-363
4710802346 WP-373
4710802437 WP-376
4710802485 WP-381
4710901823C WP-5C-234
4710800001 Y&O COAL #8
4710800028 WYOMING LAND #17
4710800683 Y&O COAL #64
4710800735F YRO COAL #74
4710800834 Y&O COAL #30
4710800835 Y&0 COAL #81
4710800860 Y&O COAL #82
4710800864 Y&0 COAL #86
4710900892 Y&0 COAL #88
4710800880 Y&O COAL #89
4710900826 Y&O COAL #80
4710900805 Y&O COAL #91
4710800910 Y&O COAL #97
4710800911 Y&0 COAL #88
4710800986 Y&0 COAL #108
4710801093 Y & O Coal #107
4710801182 Y&0 COAL #131
4710801183 Y&0 COAL #132
4710801187 Y&0 COAL #141
4710801180 Y&0 COAL #142




4710801330

WP-225

4710801310

WP-228

4710801311

WP-227 (CASING)

4710801345

WP-246

4710201412

WP-255

4710801368

WP-256

4710801825

WP-317

4710801640

WP-323

4710801981

WP-327

4710801760

WP-332R

4710901939

WP-334

4710801944

WP-335

4710801882

WP-3368

4710801983

WP-337

4710802012

WP-338

4710802128

WP-345

4710802130

WP-348

4710802111

WP-347

4710802116

WP-348

4710802528

WP-380

North Wyoming Compressor

Clarks Gap Compressor

Roflins Branch Compressor

Huff Creek Comp.

Kopperston Compressor

Clear Fork Compressor

North itmann Compressor

Kanawha Shoals Compressor

SL #3 Compressor

Saddler Compressor

WPP-00S Compressor

Tygrett Compressor

Drybranch Compressor

8CC-002 Compressor

PC-HC-1309 Compressor

Pax Compressor

LC-HC 101 Compressor

LC-HC-102 Compressor

LC-HC-104 Compreassor

LC-HC-106 Compressor

LC-HC-107 Compressor

WP-H(C~202 Compressor

WP-HC-204 Compressor

WP-HC-205 Compressor

WP-HC-206 Compressor

WP-HC-207 Compressor

WP-HC-208 Compressor




WP-HC-209 Compressor

WP-HC-210 Compressor

WP-HC-212 Compressor

WP-HC-214 Compressor

WP-HC-216 Compressor

~



Section 10-Monitoring

Monitoring of all injection parameters shall be reported and logged daily consisting of
startup/shutdown pressures, total injection volumes, injection rates, average injection pressures
and annulus pressure along with the integrity of all tanks, containments, equipment and
manifolds/lines. WR-40's shall be completed and filed in accordance with state regulations and
kept on file at the facility office and be made available upon request. Fluids manifests shall be
completed documenting every load of fluid delivered to the facility for disposal. These
manifests shall report the following:

Operator

Well Name, Number, and API number
Amount of fluid

Type of fluid

Contractor Hauling Fluid

Name of Driver/Truck number

Fluid Sampling/Testing, if required

Records of this information shall be kept at the facilities office and shall be made available upon

~ request.

Attached is a map of the well site with numbered/marked monitoring locations.

ocrg,, 0
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APPENDIX H

GROUNDWATER PROTECTION PLAN

Facility Name: WP-400 WIW

County: Wyoming

Facility Location:

Postal Service Address:  |300 capitol Street, Suite 200

Charleston, WV 25301

Latitude : |37 704905 Longitude: | g4 421473

Contact Information:

Person: | Chris Veazey

Phone Number: |304-343-5505

E-mail Address: cveazey@enervest.net

Date: 12/01/2015

Ly

A list of all operations that may contaminate the groundwater.

- Water trucks unloading produced fluids (oil, glycols, road salt, diesel fuel)

- Produced fluids (chlorides, metals, and petroleum)

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

list of potential contaminant sources above.

- Lined filtration ponds

- Secondary containment for all tanks.

- Use of concrete unloading bays with cameras.

- All bag filters located in secondary containment unit.
- Proper disposal of all solid waste (filtered/bag filters)

3

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

-Provide site security to prevent unauthorized entry.

-Use of real time security cameras and alarms.

-Design for secondary containment for all pipelines and storage tanks.
-Consult with WVDEP.

dep
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4. Summarize all activities at your facility that are already regulated for groundwater
_— protection.

-AST Act
-This permit

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

See Section 7 of this report, creeks sampled monthly, no groundwater
monitoring wells within a mile of the site.

6. Provide a statement that no waste material will be used for deicing or fill material on the
property unless allowed by another rule.

It is Enervest operating policy that any and all wastes generated at this facility
will be properly managed Enervest currently maintains a 2 year blanket permit
with the Raleigh County Solid Waste Authority.

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.

- Enervest provides and conducts monthly environmental meetings for all
employees.

- UIC well is inspected two - three times while in operations.

- All waste generated will be placed in containers to prevent surface water or
precipitation to affect surficial soils.

- Tank battery has overfill and spill alarms that prohibit overfills.

- All contract drivers and employees have understood and agreed to Enervest's
operational environmental policies.

. . Lol . :
Fromoting a !‘.»,'-,H‘:I:: environment. dep
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8. Include provisions for inspections of all GPP elements and equipment. Inspections must

be made quarterly at a minimum.

- Enervest employees are on-site daily. Any leaks are repaired Immediately.
Tank battery has averfill and spill alarms that prohibit unauthorized delivery.

- Pipeline is inspected monthly and injection pressure is monitored in real time.

Signature: &%&K

Date: ‘7'/27-! ’(a

Promoting o healthy environment.



Section 12 -Plugging and Abandonment

After completion of injection fluids or in the event the well inspection data concludes that a well
integrity issue may occur, the injection well will be plugged and abandoned in accordance with
all applicable WVDEP regulations. Prior to abandonment, the small building on-top of the well
ahead will be inspected for asbestos containing materials (ACM) and will be properly
demolished per applicable regulations. The plan is to have the well in static condition, remove
the 4-1/2", 9.5# tubing and packer. Run a CBL to determine the top of cement and a production
backoff point. Tubing will then be ran back into the hole with cement plugs balanced over all
perforated intervals in the well spacing from 50 feet below the perforations to 50 feet above the
perforations. The cement plugs will then be displaced with freshwater and the tubing removed
from the well. The 7” production casing shall then be backed off at free point and a 100 foot
balanced cement plug shall be set at the backoff point and a 50 foot cement plug set at the
surface. Upon completion of the well abandonment, the well head will be removed, cemented to
surface and permanent abandonment monument will be erected. Finally. a completed WR-38
form will be submitted to the OOG within 30 days of well abandonment.



Section 13 — Additional Bonding

Proper performance bonding is in place for WP-400 well as previously provided by Enervest
Operating. The OOG has that information on file.
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APPENDIX I
Requirement for Financial Responsibility to Plug/Abandon an Injection Well

To: WYV Department of Environmental Protection
Office of Oil and Gas
601 57™ Street, SE
Charleston, West Virginia 25304-2345
ATTN: Underground Injection Control Program

From:
Date:
Subject: Underground Injection Control (UIC) Permit Application
# UIC2D1092703
Requirement for Financial Responsibility
, Barry Lay , verify in accordance with 47CSR13-13.7.g., that |

will maintain financial responsibility and resources to close, plug, and abandon
underground injection wells(s) in a manner prescribed by the Chief of the Office
of Oil and Gas.

Name: Barry Lay

Signature: _&—\/

\ ocT I'4201

Date: 9 T! 27—}11&

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.

Due to site construction, the only vehicle access is through a locked gate.

P Security cameras monitor the truck unloading bays, tank battery, ponds, and
unloading controls. Fluid levels in the ponds are monitored continuously by
Enervest personnel through telemetry. All valves are locked and only authorized
representatives have access to the tank battery.

The injection well pump building is locked at all times. Upon departure from
deliveries, gate is locked by the driver.
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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 NA
under RCRA
NPDES Program NA
Prevention of Significant Deterioration NA
(PSD)
Nonattainment Program NA
Dredge or Fill NA
NPDES/NPDES — Stormwater NA
WVDEP - Office of Waste Management _ i Bl 5 i
(OWM) — Solid Waste Facility ARl pormi Wil Releigh Cony
WVDEP - OWM — RCRA (Hazardous NA
Waste TSD or Transporter)
WVDEP - OWM - UST NA
CERCLA — Superfund NA
WYV Voluntary Remediation —
Brownfields NA
FIFRA — Federal Insecticide, Fungicide N A
and Rodenticide Act
Well Head Protection Program (WHPP) NA
Underground Injection Control (UIC) UIC 2D1092703
Toxic Substances Control Act (TSCA) NA
Best Management Plans NA

Management of Used Oil

Recycled as needed

Other Relevant Permits (Specify):

AST Act

Tanks registered with DWWM

055-00001730-733
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