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CHECKLIST FOR FILING A UIC PERMIT APPLICATION

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

o _ " Otfiee of OH dud Cas
Operator | Ritchie Hunter Water Disposal, LLC Office Use Only ..
Existing UIC Well i
UIC Permit API 47-085-10142| | "o Reviemer
ID Number Number
Date Received
Please check the fees and payment included. Administratively
Complete Date
Fees Payment Type
UIC Permit Fee: $500 ¥ | | Check v Appraved Date
Groundwater Protection Plan v Electronic
(GPP) Fee: $50.00 A Other e
Please check the items completed and enclosed.
Checklist
vIC-1

/ Section 1 — Facility Information

Z Section 2 — Operator Information

\/ Section 3 — Application Information

V]

/ CERTIFICATION

Section 4 ~ Applicant/Activity Request and Type

Section 5 — Brief description of the Nature of the Business

Section 6 — Construction

/ Appendix A Injection Well Form

/ Appendix B Storage Tank Inventory

Section 7 — Area of Review

Appendix C Wells Within the Area of Review

sy
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Appendix D Public Service District Affidavit

Appendix E Water Sources

J Appendix F Area Permit Wells

Section 8 — Geological Data on Injection and Confining Zones

NS

Section 9 — Operating Requirements / Data

ppendix G Wells Serviced by Injection Well

\

Section 10 — Monitoring

Section 11 — Groundwater Protection Plan (GPP)

J Appendix H Groundwater Protection Plan (GPP)

Section 12 — Plugging and Abandonment

NS

| Section 13 — Additional Bonding

Section 14 — Financial Responsibility

J Appendix I Financial Responsibility

Section 15 — Site Security Plan

( Appendix J Site Security for Commercial Wells

N K

Section 16 — Additional Information

| Appendix K Other Permit Approvals

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

Reviewed by (Print Name):

Reviewed by (Sign):

Date Reviewed:
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WEST VIRGINIA DEPARTMENT OF

ENVIRONMENTAL PRCTECTION )
OFFICE OF OIL AND GAS UNDERGROUND INJECTION CONTROL

601 57" Street, SE (UTC
Charleston, WV 25304 4
(304) 826-0450 : PERMIT APPLICATION
wwhw.dep wy.govicil-and gas

s A7-085-10142 . W-1652

UiC PERMITID #

Section I. Facllity Information
Facility Name: Ritchie Hunter SWD #2

Address: 28407 State Route 7
City: Ellenboro State: WV Zip: 263468

County: Ritchie

Location description:

From Parkersburg, WV, travel East on US-50 for 27 miles. Turn right onto Co. Rd 8/Bonds Creek.
Drive three miles and turn right onto Co Rd 8, the facility will be on the right

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

Northing: 4345233.4 Easting: 491755

Environments! Contact Information:

Namaz: Environmental Safety and Heaith Title:

Phone: (985)851-2055 Email: Consulting@esandh.com

Section 2. Operator Information
Operator Name: Ritchie Hunter Water Disposal, LLC
Operator |D: 4894506251

Address: 28407 State Route 7

City: Marietta State: QOH Zip: 45750
County: Washington _
Contact Nams: Robert W. Slean Contact Title: Senior Vice President - Operatons
Coniact Phone; {489)444-1291 Contact Email: rslocan@greenhunterwater.com
Page 1 of 3 Promoting a healthy environment. &
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Section 3. Appiicant information

Ownership Status: Il PRIVATE  [JFUBLIC [JFEDERAL []STATE
] OTHER (expiain):

SIC code: M 1311(2D,2H,2R) [ 1479 (3S) O OTHER (esplain):

Section 4. Applicant/ Activity Request and Type:

A. ApplyforanewUICPermmit ®20 [24 [J2r [Ja3s

B. ReissusexistingUICPemit: 20 [O24 O2R [13s

C. Modify existing UIC Parmit: O D2 2R [O3s
(Submit only documentation pertaining to the mod:fication request)}

20 COMMERCIAL FACILITY: myYes [ONO

Section 5. Brilefly describe the nature of business and the actlvities to be conducted:

Treat, Handle, and Dispose of Oil & Gas Produced and Flowback Brine Water

Page 2 of 3 Promoting a healthy environment. <
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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 clected official for a public agency, or a 'duly authorized representative in
accordance with 47CSR13-13.11.b.

A. Name and title of person epplying for permit:

Print Name: Robert W. Sloan
Print Title: Sehior Vice President - Operations

B. Signature and Date.

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

W

Si
Date: August 5, 2015

! A person is & duly authorized representative if:

The authotization is made in writing by a person described in subdivision 47CSR13-13.11.2,

The authorization specifies either an individua! or a position having responsibility for the overall operation 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 equivalent responsibility.

The written authorization is submitted to the Director.

Page 3 of 3 Promoting a healthy environment. . {
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APPENDIX A
Injection Well Form
1) GEOLOGIC TARGET FORMATION _Oriskany
Depth 6270 Fect (top) 6360 Feet (bottom)
2) Estimated Depth of Completed Well, {or actual depth of existing well): 6450 Feet
3) Approximate water strata depths: Fresh 175 Feet Salt 1000 Feet
4) Approximate coal seam depths: None Noted
5) Is coal being mined in the area?  Yes | I No
6) Virgin reservoir pressure in target formation 1400 psig Source
7) Estimated reservoir fracture pressure 2940 psig (BHFP)
8) MAXIMUM PROPOSED INJECTION OPERATIONS:
Injection rate (bbl/hour) 210 bbl/hour
Injection volume (bbl/day) 5000 bbl/ day
Injection pressure (psig) 1965 PSi
5035 PSI

Bottom hole pressure (psig)

9) DETAILED IDENTIFICATION OF MATERIALS TO BE INJECTED, INCLUDING ADDITIVES:
Production Brine; Flowback, Pit, and Runoff Water; Corrosion Inhibitor, Biocide

Temperature of injected fluid: (°F) 60

10) FILTERS (IF ANY)
Bag and Cartridge Filters are used at the Pumps

11) SPECIFICATIONS FOR CATHODIC PROTECTION AND OTHER CORROSION CONTROL

Pipelines are supported, wrapped, and coated to reduce corrosion

dep
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APPENDIX A (cont.)
12. Casing and Tubing Program

TYPE Size New or | Grade Weight per ft. FOOTAGE: | INTERVALS: | CEMENT:

Used (Ib/ft) For Drilling | Leftin Well | Fjll-up (Cu.

Fo)
Conductor 13-3/8"| New R-3 48# 35 35 7 sks{Gement to Surfacs)
Fresh Water 9-5/8" | New R-3 26# 330 330’ 90 sks(C.T.S.)
Coal ] i
Intermediate i 7 New R-3 174 2130' 2130' 300 sks(C.T.S.)
Intermediate 2 _
Production 4-1/2" | New R-3 11.6# 6447 8447" 115 sks
Tubing 2-7/8" | New J55 6.5# 6260' 6260'
Liners
TYPE Wellbore Casing | Wall Burst Pressure | Cement Type | Cement | Cementto
Diameter Size Thickness Yield {cu, | Surface ?
frisk) (YorN)

Conductor 15" 13-3/8"| .330 1,640 |Type1/ClassA| 1.4 Y
Fresh Water 12-1/4" | 958" | 312 2,270 |Type 1/ClassA| 1.38 Y
Coal
Intermediate 1 8-7/8" 7" 231 2,310 Type 1/Class A 1.4 Y
Intermediate 2
Production 6-3/8" _ 4-1/2" 250 7,780 Strong Lite 150|  1.94 N, 4450’
Tubing T
Liners
PACKERS Packer #1 Packer #2 Packer #3 Packer #4
Kind: Baker Hughes - Double LokSet A-2
Sizes: 4-1/2" x 2-3/8"
Depths Set: 6260"




WR-35 Page _1_ of 4_
Rev. 8/23/13

State of West Virginia
Department of Environmental Protection - Office of Oil and Gas
Well Operator’s Report of Well Work

API 47- 085 _ 10142 County Ritchie District Grant
Quad Elienboro Pad Name Mason , Field/Pool Name N/A
Farm name Nathanael Mason & Pearl Everett Mason Well Number VV-1652
Operator (as registered with the 00G) Haught Energy Corporation
Address 12864 Staunton TPKE - City Smithville State YWV Zip 26178
As Drilled location NAD 83/UTM Attach an as-drilled plat, profile view, and deviation survey
Top hole Northing 39.256625 Easting 81.096325
Landing Point of Curve  Northing NA Fasting NA
Bottom Hole Northing NA Easting NA

Elevation (i) 1021' GL Type of Well ONew 0 Existing Typs of Report cnterim ®Final
Permit Type o Deviated o Horizontal o Horizontal6A @ Vertical Depth Type & Deep o Shallow

Type of Operation o Converi o Deepen [ Drill DPlugBack ©Redriling o©Rework o Stimulate
Well Type 0 Brine Disposal o CBM & Gas o0 Oil o Secondary Recovery o Selution Mining o Sterage o Other

Type of Completion i Single o Multiple Fluids Produced oBrine 8&Gas o©NGL o©0il o Other
Drilled with o Cable & Rotary

Drilling Media Surfacehole EAfr oMud oFresh Water Intermediate hole & Air oMud o Fresh Water o Brine
Productionhole & Air oMud o Fresh Water 0 Brine

Mud Type{s) and Additive(s)
NA

Date permit issued 00/26/2014 Date drilling commenced, 01/19/2015 Date drilling ceased 01/26/2015

Date completion activities began __- 2/4/2015 Date completion activities ceased 3/2412015
NA

Verbal plugging (Y/N) NA Date permission granted NA Granted by

Please note: Operator is required to submit a plugging application within 5 days of verbal permission to plug

Freshwater depth(s) ft 175 Open mine(s) (Y/N} depths N
Salt water depth(s) ft None Void(s) encountered (Y/N) depths N
Coat depth(s) ft None Cavern(s) encountered (Y/N) depths N

Is coal being mined in area (Y/N)
Reviewed by:
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API 47.085 _ 10142 Farm name_N2thanael Mason & Pearl Everett Mason oo 0 W-1652
CASING Hole Casing . New or Grade Basket Did cement circulate (¥/ N)
STRINGS Size Size Depth Used wi/ft Depth(s} * Provide details below*
Conductor 15" 13 3/8" 35 New 484 NA Yes
Surface 12-1/4" 9 5/8" 330 New 26# NA Yes
Coal .
Intermediats 1 8-7/8" 7™ 2130 New 17# 1600 Yos
_Intermediate 2
Intermediate 3
Production 6 -3/8" 4172 8447.3 New 11,64 6000, 5000 No
Tubing
Packer type and depth set
Comment Details 115 Sacks of cement used on preduction string {as belew) providing approximatefy 2,000 + feet fill up.
CEMENT Class/Type Number Slurry Yield Volume Cement WwoC
DATA of Cement of Sacks wt (ppg) ( ft */sks) [1i%a] Top (MD) (hrs)
Condueior Type 1/Class A ° 7 14.8 14 8.8 Surface 8
Surface Type 1/Class A 80 14.8 1.38 124.2 Surface 8
Coal .
Intermediate 1 Type 1/Class A 300 14.8 1.4 420 Surface 8
Intermediata 2
Intermediate 3
Production Sirong Lite 150 115 1341 194 223.1 4,450" 24
Tubing
Drillers TD (ft) £.480 Loggers TD (ft) 8480
Deepest formation penetrated Oriskany Plug back to (ft) Na
Plug back procedure MNA
Kick off depth (ff) Na
Check all wireline logs run B caliper density 0 deviated/directional & induction
8 peutron  Dresistivity 8 gamma ray 8 temperature osonic
Wellcored oYes & No Conventional Sidewall Were cuitings collected DYes = No

DESCRIBE THE CENTRALIZER PLACEMENT USED FOR EACH CASING STRING

Centralizars were used on Freah water, Intarmediate and Production strings s o answm B caging string for eplimal cement droufation and eetting.

WAS WELL COMPLETED AS SHOTHOLE o©nYes & No DETAILS

WAS WELL COMPLETED OPEN HOLE? nDYes & No DETAILS

WERE TRACERSUSED ©Yes & No  TYPE OF TRACER(S) USED




Page 3_ of i

WR-35
Rev. 8/23/13
APT 47. 085 10142 Farm name Nafhanael Mason & Pearl Evereft Mason w01 e W-1652
PERFORATION RECORD
Stage Perforated from Perforated 1o Number of
No. Perfo;'ation date MD ft.‘ MD ft Perforations Formation(s)
1 2-4-2015 6294 6360 104 Oriskany
Please insert additional pages as applicable.
STIMULATION INFORMATION PER STAGE
Complete a separate record for each stimulation stage.
Stage  Stimulations Ave Pump Ave Treatment Max Breakdown Amount of Amount of Amount of
No. Date Rate (BPM) Pressure (PSI) Pressure (PSI) ISIP (PST} Proppant {lbs)  Water (bbls)  Nitrogen/other (units)
1 2/5/15 4.0 1900 2940 1650 NA 425 NA

Please insert additional pages as applicable.



WR-35 Page 4 _of 4
Rev. 8/23/13

APl 47. 085 10142 Farm name Nathanael Mason & Pearl Everett Mason ye1) pumber YV-1652
PRODUCING FORMATION(S) - DEPTHS
Oriskany 6204-6360 TVD  6294-6360 MD

Please insert additional pages as applicable.

GASTEST 0Buildup oDrawdown B Open Fiow OIL. TEST oFlow D Pump
SHUT-IN PRESSURE  Surface 200 psi  Bottom Hole 1400 psi DURATION OF TEST 24 hrs
OPEN FLOW Gas Oil NGL Water GAS MEASURED BY
200 mefpd NA bpd NA bpd  NA bpd AEstimated o Orifice o Pilot
LITHOLOGY/ . TOP BOTTOM TOP BOTTOM
FORMATIONM DEPTHINFT DEPTHINFT DEPTHINFT DEPTHINFT DESCRIBEROCK TYPE AND RECORD QUANTITYAND
NAME TVD TVD MD MD TYPE OF FLUID (FRESHWATER, BRINE, OIL, GAS, H,5, ETC)
See Attached 0 0

Please insert additional pages as applicable.

Drilling Coniractor Top Drilling Corporation
Address 107 Lancaster Street City Marietta - State ©OH Zip 45750

Logging Company Nabors Completion & Production Services Co.
Address P-O- Box 875682 i City Dallas State X Zip 75397

Cementing Company Universal Well Services, Inc.
Address P.O. Box 200969 City Dallas State X Zip 76320

Stimulating Company Universal Weli Services, Inc.
Address P-O. Box 200969 City Dallas State X Zip 75320

Please insert additional pages as applicable.

Completed by Haught Energy Corporation Telephone 304-477-3333
Signature ",',.,'»';"“j'.' Gl ;-..s— g Title Development Director Date 3/25/15
/,. ),r"" ‘»‘ L=

Submittﬁi"ﬁﬁ-@?iraulic Fracturing Chemicat Disclosure Information Attach copy of FRACFOCUS Registry




Mason W-1652
APl # 47-085-10142

Formation Top Bottom Remarks

Red Rock & Shale 0 604
Sand 604 639
Red Rock 639 719
Sand 719 739
Red Rock 739 794
Slate 794 874
Dunkard Sand 874 884
Slate & Shells 884 1264
Gas Sand 1264 1374
Slate 1374 1442
1st Salt Sand 1442 1502
Shale 1502 1538
2nd Salt Sand 1538 1556
Shale 1556 1584
3rd Sailt Sand 1584 1694
Slate 1694 1780
Maxon Sand 1780 1819
Shale 1819 1889
Little lime 1688 1914
Pencii Cave 1914 1918
:B_i”g Lime 1918 2016
Big Injun Sand 2018 2076
Slate Break 2076 2080
Squaw Sand 2080 2094
Slate & Shells 2094 2358
Coffee Shale 2358 2392
Berea Sand 2392 2396
Slate & Shells 2396 2512
Sand 2512 2524
Slate & Shells 2524 2784
Sand 2784 2796
Slate & Shells 2796 4428
Benson Sand 4428 4454
Slate & Shells 4454 4849
Alexander Sand 4949 4860
Slate & Shells 4960 5358
Sand 5358 5378
Slate & Shelis 5378 6008
Hamilton Shale 6008 6032
Tully Lime 6032 6036
Marcellus Shale 6036 6074
Onondaga Lime 6074 6300
Oriskany Sand 6300 6360
Lime 6360 6480
TD 6480




fireanHuntg GreenHunter Water

WATER™\  pi1oHIE HUNTER WATER DISPOSAL
WELLBORE SCHEEMATIC' & COMPLETION DATA

A

13.2/8" Conducior Casing To 40’
{ Grout To Surfece ) T.0.C. Surface

r

[
‘H, le+——— 5-5/8" Surface Casing To 330"
. : { sossCemamt ) T.0.C. Surface

i

41 ik

!
i
1 1
] je————— 7 Imermediate Tubing To 2130’
A ' { aoskeComent )} T.0.C. Surface

4 |k

, ¢ 2000" Conerete Fillup - 4447 T.0.C

' 4-1/2" Production Tubing 8447
( 1150kaComent ) T.O0.C. 4447

A

76 Shots: 6204’ - 8332’

HECENED
e Office of O and (348
- MAR 9 2015
§
\ Department of
Env\?ronmentai Protection

* Gehemaic Not To Sosle
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All Interpretations are opinlons based on Inferences from electrical or other measurements and we cannot and do not guarantee the accuracy or comractness

af any Interpretation. and we shall not, except In the case of gross or willful negligence on our part, be Hable or responsible for any loss, costs, damages. orql

lexpenses Incurrad or sustalned by anyone resulting from any intarpretation made by any of our officers, agents or employees. These lmerpretatlons ars als
subject to our genetal terms and conditions set out In our current Price Schedule.

Comments

Crew
Jerry Blake
Roger Butcher

@) NABORS

COMPLETION
& PRODUCTION
SERVICES CO.

CEMENT BOND LOG

Database File: whittle_masonw1652_feb42015.db

Dataset Pathname:  pass5

Presentation Format:  scbl_dr

Dataset Creation; Wed Feb 04 09:05:44 2015 by Log O

Charted by: Depth in Feet scaled 1:240
0  GammaRay 200 0 Amplitude (mV) 100(200 VDL 1200
200 GR 400 10 Collar Locator -10
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200

.Ambli.tude (;ﬁvi

Gamma Ray 200 VDL, 1200
200 GR 400 10 Coflar Locator -10
TD @ 6446 FT
& PRODUCTION "
SERVICES COQ.
Sensor | Offset {ft) Schematic _ Description | Len (ft}) | OD({in} | Wt{lb)
| _SDSCENT 288 | 275 | 20.00
Ceniralizer for lesting
— -]
i
WVF3FT 12.24 |- —._CBLSIEN1x2-Probe168 (PRB169_001) | 8.60 1.69 41.00
Probe 1 14/16" Dual Receiver Bont
WVFSFT 11.24 —




WVFSYNC| 799 = —
CCL 696 —
—~_GR_CCL-Probe169 {Prb16g_001) 512 1.69 30.00
Probe 1 13/16" Gamma Ray - CCL
GR 344 —
-:4 ——
~_SDSCENT 2.88 275 20.00
Centrafizer for testing
Dataset: whittle_masonw1652_febd2015.db: field\well/run1/pass5
Total Length: 1947 ft
Total Weight: 111.00 (b
0.D. 275in
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APPENDIX B
Storage Tank Inventory
o | T | omnanBvien | | Thr | s, | 8 | et | s | smpeome
Northing Easting plastic, etc.) (gallons) Wall
47-085-10142 | 1 4345465.21 | 491393.75 | Aug 2012 29 Steel 16800 | Brine(Dirty) Single
A7-085-10142 | 2 4345468.3 | 491390.15 | Aug 2012 29 Steel 16800 | Brine(Dirty) Single
47-085-10142 | 3 | 4345470.77 | 491386.32 | Aug 2012 29 Steel 16800 | Brine(Dirty) Single
47-085-10142 | 4 434547355 | 491382.49 | Aug 2012 29 Steel 16800 | Brine(Dirty) Single
47-085-10142| 5 4345476.02 | 49137914 | Aug 2012 29 Stael 16800 | Brine(Dirty) Single
47-085-10142 | & 434547849 | 49137555 | Aug 2012 29 Steel 16800 | Brine(Dirty) Single
47-085-10142| 7 434546921 | 49139663 | Aug 2012 29 Steel 16800 |Brine(Clean) Single
47-085-10142 | 8 | 4345471.66 | 491392.79 | Aug2012 2 Steel 16800 | Brine{Dirly) Single
47-085-10142| 9 | 434547446 | 491388.96 | Aug 2012 29 Steel | 16800 | Brine(Dirty) Single
47-085-10142 [ 10 | 4346477.24 | 49138513 | Aug 2012 29 Steel 16800 | Brine(Dirty) Single
47-085-10142 | 11 | 4345479.71 | 49138154 | Aug2012{ = 29 Steel 16800 | Brine(Dirty) Single
47-085-10142| 12 | 4345482.18 | 49137819 | Aug 2012 29 Steel 16800 | Brine(Dirty) Single
4708510142 | 13 | 4345472.91 | 491399.75 | Aug 2012 29 Steel 16800 | Brine(Clean) Single
47-085-10142 | 14 | 434547569 | 491396.15 | Aug 2012 29 Steel 16800 | Brine(Dirty) __Single
47-085-10142 | 15 | 4345477.85 | 491392.08 | Aug 2012 29 Steel 16800 | Brine(Dirty) Single
47-085-10142 | 16 | 434548125 | 491387.77 | Aug 2012 29 Steel 16800 | Brine(Dirty) Single
47-085-10142 | 17 | 4345483.72 | 491384.18 | Aug 2012 29 Steel 16800 | Brine(Ditty) Single
47-085-10142 | 18 | 4345486.19 | 491380.11 | Aug 2012 29 Steel 8820 | Crude Oil Single
47-085-10142 | 19 | 434548432 | 491392.08 | Aug 2012 29 | Stesl 1000 | Runoff Water Single
|
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FIBERSPAR ()

FS LPJ 3" 2,500 (E)
3 Inch Noneinal, 2,50 Serles Fiberspar LincPipe-J w/HDFPE Pressure Barrier & HDPE External Wear Layer
Product Data Sheet gmyperta Unity) ASTM 2996 Designation; RTRP-11HZ14112
Physleal Praperticas* Fiberspar s/n: JEGN030025
Geometry Tensile Modulus
Outside Diameter (in) 3,52 Axial (paf) 5. 79E+05
Inside Diemeter (in) 254 Hoop (psf) 1.27E+06
Ingide Flow Area (in") 506 Poisson's Ratio
Tota! Wall Thickncss {in) 0.49 Miajor 0.49
C/S Area (in’) 4.66 Minor 0.63
Linesr Welght Thermal Exp. Cocff.
Linear Welght - Alr (BvR) 2.88 Axlal (in/in -*F) L1SE45
Lincar Weight - Water (Ih/f) 0.87 Hoop (in/in -°F} 6.67E-06
Net Density (Ib/in*) 0.052 Thermel Conductivity
Flow Coefficlents (BTUMour/R™ in/F) 192
Hazen - William’s 150 Resin T,
Darcy-Wisshach 0.0004 C) 125°
Lirmming _0.009 {5 B7
* properties listed are valid for entire temperature range of the product unless otherwise specified
Mechanical Performance:
Maximum Operating Termperature 149 °F
Minjrmum T -3 °F 78°F 140 °F
Miax. Recommended Operating Pressure (psi) 2,500 2,500
Nominal Ultimate Burst Pressure (psi) 9,700 £,200
Maximum Recommended Tensile Load (lbs) 13,200 10,500
Nomina! Ultimate Tensils Load (Tba) 33,000 26,200
Norminal Ultimate Compressive Load {Tbs) 41,800 27,700
Nominal Ultimate Collzpse Pressure (pei) 650 650
Minimum Operating Bend Radiuy (in) 83 83
Minfmnm $pooling Dismeter (in} o4 94

CTya

Fiberspar LinePipe LLC
(713) 349-2608

www.fiberspar.com

Rev:. 1.0
March 30, 2010



FS LPJ 3" 2,500 (E)
3 Inch Nominal, 2,50{ Series Fiberspar LinePipe-J w/HDPE Pressure Barrier & HDPE External Wear Layer
Product Data Sheet qvotric unis) ASTM 2996 Designation: RTRP-11HZ1-4112
Phyxlcal Properties:* Fiberspar s/n; JEGNO30025
Geometry Teaslle Modulus
Outside Dizmeter (mm} 89 Axisl (MPa) 6,748
Inside Dinmeter (mum) 64 Hoop (MPs) 8,732
Inside Flow Area (mim’) 3,264 Poisson's Ratlo
Total Wall Thickness (mm) 124 Msjor 049
C/S Area (me’) 3,007 Minor 0.63
Linear Welght Thermal Exp. Ceefl.
Linear Weight - Air (kg/m) 429 Axial (enfmm -°C) 2.08E-05
Linear Welght - Water (kg/m) 129 Hoop (mm/mm -°C) 1.20E-05
Specific Gravity (gfent) 143 Thermal Conductivity
Flow Coeflicients (Wim X)) 0.273
Hazen - William's 150 Resin T,
Darcy-Wiesbach 0.0004 {C) 125°
Mamning 0.009 (“F) 257"
* propertics ligted ane valid for entire temperature range of the product mless otherwiss specified
Mechanical Performance:
Maximmm Operating Temperature sb°C
| Minitum Operating Temperatars JHC 6°C_ s°c
Max. Recommended Operating Pressore {MPa) . 17.24 17.24
Noming! Ultimate Burst Pressure (MPa) 569 56.5
Maxinnm Recormmended Tengile Load (kg) 5,980 4,760
Norninal Ultimate Tensile Load {kg) 14,960 11,880
Nominal Ultimate Compressive Load (kg) -18,970 -12,570
Nominal Uitimate Coliapse Pressore (kPa) 4,460 4,400
Minimun Operating Bend Radiug (cn) 211 211
| Mimimmm Spooling Dismeter (cm} 239 235
| 250m | — HDPE Presare Barrier |

Fiberspar LinePipe LLC
(713) 849-2609

www.fiberspar.com

Rev: 1.0
March 30, 2010



SECTION 1

GENERAL INFORMATION

Name of facility: Ritchie Hunter SWD Faciiity
Type of facilty: Support Actwiheg :g; Ol & Gas
NAICE Numban 213112
Facility Start-up Date: August 2012
. Approximately 3,176 feet southeast of
Routs and Distance to Nearest Waterway: Bonde Creek
82° 15 30.9" N
Location: of {acility: B1° 05" 58.57W
Ritchie County, West Virginta
Owner:
GreenHunter Water, LLC
1048 Texan Trail
Grapevine, TX 76CL1
Office #: 572-410-1044
Name and address of owner/operator: Fax #: G72-410-1066
QOperater:
GreerHunter Water, LLC
28407 Siata Rowie 7
Narietta, Chio 45750
Office #: 740-373-4500
Designated person accountable for oil spili Dave Casto,
preventon ai faclity: Facility Maragar
Has the facility experienced a reportable oil spif event during the twelve '
torvths prior {0 January 10, 1974 (effective date of 40 GFR, Part 112) {if | No
yes, completo attachment #1)? l
MANAGEMENT AFPPROVAL .
This SPCC Pian will be Implemented as herein dascribed.
Signature: /? ;_‘l ML,
Nzme: Rick Zickefocse
Title: Vice President of Operations, AppalachidRBAak ¥ = Gas
Date: | ek
AR 9 240
GreenHunter Water, LLC Environmental Protection
Ritchie Hunter SWD Facilily 1-1

Spill Prevention, Control, & Countermeasure Flan



POTENTIAL SPILLS — PREDICTION AND CONTROL

RITCHIE HUNTER SWD FACILITY

MAJOR TOTAL RATE
% _, DIRECTION SECONDARY
SOURCE TYPEOF OQUANTITY  (Gallons! oo ow P el

FAILURE (Gallons) HR)
Flow Line | Leskor . ; South, East, No
Rupture and Wast
Storage | Leakor | pg4 40 16800 | South Yes
Tanks Rupture ' Ea;l {See Attachment & 2)

Location:

This facility is located in Ritchie County, Wesl Virginia in the town of Ellenboro. From
Parkersburg, West Virginia, trave! east on US-50 for 27.0 miles. Tum right onto Co Rd &/Bonds
Creek. Drive 0.3 miles &nd tum right onto Co Rd 8. The faciiity will be on the right. The
coordinates of this facilily are 36° 15’ 30.8° N and 81° 05" 58.3"W.

Facility Description:

This facility is a sallwater disposal fecility. This facility contains {15) 400 barrel saltwater slorage
tarks {dirly), (2) 400 barrel saltwater storage tanks (clean}], and (1) 210 barrel oll storage tank.
Presently, there is (1) sahtwater injection well associated with this facilify.

Saltwater is transported 1o this facility via truck, where it is offloaded to the saltwater siorege
tanks. Storm viater and all fluids at the transier area will flow into the drain ard then 1o the
underground sump. Once the underground sump reaches its maximur capacity, the product will
flow 10 the 210 barrel crude oil/saliwater storage tank. Once the crude oil/saltwater storage tank
reaches capacity, the product will be transported from this facility via truck.

(PLEASE SEE THE SITE DIAGHAM AND EVACUATION MAP(S) ON THE FOLLOWING
PAGES)

WELL NAME TOWNSHIP

Riichie Hunter Disposai Well A47-085-0-8727

GreenHunter Water, LLC
Rilchie Hunter SWD Facility 1-2
Spill Pravention, Control, & Countermeasure Flan



RITCHIE HUNTER SWD FACILITY EQUIPMENT LIST

IDENTIFICATION EQUIPMENT TYPE ;;i:g%f;] DIMENSIONS
1 Saliwater Storage Tank {Dirty) 400 .
2 Saltwater Storage Tank (Dirly) 400 -
3 Saltwater Storage Tank {Dirty) 400 -
4 Saitwater Storage Tank {Dinty) 400 -
5 Sé]nna!ar Storage Ténk {Dirty) 400 -
] SalMer Storage Tank (Dirly) 400 -
7 Saltwater Storage Tank {Clean) 400 .
8 Sattwater Storage Tank {Dirty) 400 -
9 Sahwater Storage Tank (Dirty) 400 C-
10 Saltwater Storage Tank (Dirly) 400 -
1 Sabwater Storage Tank (Dirty) 400 -
12 Saltwater Storage Tank {Diry) 400 -
i3 Saliwater Storage Tank (Clean) 400 -
14 Saltwater Storage Tank [Dirly) 400 -
15 Saltwater Storage Tanik (Dirty) 400 -
16 Sa!rﬂﬁtar Storage Tank {Dirty) 400 -
17 Saltwater Storage Tank (Dirty) 400 _ -
18 O Storage Tank 210 -
19 Underground Sump 1 ,bﬂﬂ gallons -
_20 Generator . - -
21 Filter System - -
GresnHunter Water, LLC
Ritchie Humter SWD Facility -3

Spill Prevention, Conirol, & Countermeasure Plan
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GresnHuntaer Water, LLC
Ritchie Hunter SWD Fagillty
Spi! Pravention, Cantrol, & Gounlermeasure Plan
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GreenHunter Water, LLC
Ritchie Hunter SWD Facility
Ritchie County, West Virginia

(2) Pumping Units

GreenHunter Water, LLC
Ritchie Hurter SWD Facifity
Spill Prevention, Control, & Countermeasure Plan



GreenHunter Water, LLC
Ritchie Hunter SWD Facility
Ritchie County, West Virginia

GreenFHunter Waler, LLC
Ritchie Hunter SWD Facility
Spill Prevention, Control, & Countermeasure Plan

1-6



GreenHunter Water, LLC
Ritchie Hunter SWD Facility
Ritchie County, West Virginia

1,000 Gallon Underg

Cwverview of Transfer Area

N T ¥

GresnHunter Waier, LLC
Ritchie Hunter SWD Facility
Spill Prevention, Control, & Counterrneasure Plan

ound Storaga Tank

1-7
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ATTACHMENT #2
OIL SPILL CONTINGENCY AND COUNTERMEASURES PLAN
WRITTEN COMMITMENT OF MANPDWEH AND MATEHIALS

Second

RITCHIE HUNTER SWD FACILITY
SECONDARY CONTAINMENT CALCULATIONS

Secondary Secondary
Secondary Containment Location Containment Containment
Capacity (Gallons) Dimensions
Storage Tanks Earthen Containment Berm 53.511.40 90" x46.5' x 3’
Storage Tanks Earthen Containment Berm with Tanks | 51.826.92 .
= Displacement Considered ——
TOTAL POTENTIAL SECONDARY CONTAINMENT: | 5182682 -
ADDITIONAL SECONDARY CONTAINMENT CALCULATIO
Ungerground Sump (19) 1,000.00 -
Truck Transfer Area 3.988.21 28" x 23" x0.88
Truck Transier Area 8,791.08 59 x 24" x 0.83'
Truck TranslerArea 8,781.09 59' x 24" x 0.83
Pumping Unit Metal Containmeot Pan 6.36 2.5 x2'x0.17
| Pumping Unit Metal Containment Pan 8.36 2.5 x2'x 017
L Drain 67.32 18' x1'x0.5
Drain 44 88 12'x1" % 0.5’_;
Drzin 44.88 12 x1'x0.5
‘ __Drain 44.88 1221 %08
iem, Truck Transler Drip Pan 5.00 -
I TOTAL POTENTIAL SECONDARY CONTAINMENT: 22,800.07 -
V = Volume A= Area
pl=3.14 ¢ = Radius
2r = Diametar h = Helght
For Tank Displacement (With Rupture of Largest Storage Tank):
V=pixffxh
Azpixr

For 16,800 Gaillons (400 Barrel) Storage Tanks,
Volume = pi x 12 x 20°
16,800 gallons = pi x 2 x 20
16,800/62.80 =%
267.52=nr

Area =pixr?
A = pix 267.52
A = 840,01 gals/ft x (16) tanks = 13,440.16 gallons/ft
Total Displacement Volume of Tanks: 13,440.16 gallons/ft x 3 ft = 40,320.48 galions

For 8,820 Gallons (210 Barrel) Storage Tanks,
Volume =pixr#x 18’
8,820 gallons =pi x 2 x 15’
8,820/47.10=1r
18726 =12

Aroa =pixr

== A = pix 187.26

A = 588.00 yals/M & {1) lank = 588.00 gallons/t
Total Displacement Volume of Tanks: 588.00 gallons/Mt x 3 It = 1,764.00 gallons
GreenHunter Water, LLC
Ritchie Munter SWD Faciiity 5-1
Spill Prevention, Control, & Countermeasure Flan



Total Earthen Conlainment Berm Capacity with Tank Displacement Considerac:
93,911.40 galions — 40,320.48 gallons - 1,764.00 gallons = 51 ,826.92 gallons

Any resources needed to handie an incident in which this secondaty containment is breeched will come
from the contracted OSRO.

COMPANY TYPE CONTACT NUMBER
Summit Environmentzl Services Additionai Resource 1-866-737-4822
Weavertown Environmental Group Additional Resource B00-746-4850
BBU Services, Inc. Additional Resource 800-937-8064 1
I ES&H Consulting Services, Inc. Additional Resource | 877-437-2634 y

GreenHunter Water, LLC
Ritchie Munter SWD Facility
Spill Pravention, Control, & Countermeasure Plan

52
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GreenHunter Water, LLC
ﬁ Ritchie Hunter SWD Facility
Hitchie County, West Virginia
ES&I’{ Topographical Evacuation Routa Map
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Ritetio MHumer SWD Facility 18
Spitl Pravantion, Control, & Countetmegsurs £ lan
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GreenHunter Water, LLC
Ritchie Hunter SWD Facility
Ritchie County, Wast Virginia
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GreenHuner Water, LLC
RAidvhia Hunster SWD Fi
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SECTION 1

Containmanit or diversionary structures or equipment to prevent oil
from reaching navigable waters are practical.

(i NO, Complete Attachment #2)

GENERAL INFORMATION (CONTINUED)

YES

Inspections and Records
The required inspactions follow written procedures.

‘The written procedures and a record of inspections, signed by the
appropriate supervisor or inspector, are atiached.

Piscussion:

The site managsr makes visual inspectiors of the facility equipmeant on a daily basis.
Aﬂiadﬂysafetydevbesandfadﬁlyaqﬁmmaremlyimpeﬂed.md,
and results dotumented on & weelkly basis. All inspection documentation is kept at
the Ritchia Hurtter Facility office and the Marietta office. Records of inspeciions or
tests, signed by supevisor or inspactor, are kept in plan for &t least tieé years.

YES

YES

Personnel Training and Spill Prevention Procedures
Pergonnet are properly instructed in the followlng:
1. Operations and maintanance of equipment to prevent oil
discharges
2. Applicable poliution control lavss, rules, and regulations
Discharge procedure protocols (discovery and notification)

4, Discharge prevention measures, which inciude procedures for
routine handling of producis

o

Description of procedures employed for instruction:

In house instruction is provided to personne! regarding operation and
maintenance of equipment and epplicabie pollution control laws, rules, and

{ regulations. On the job instructions are utilized as needed to keep oil spill

prevention training up to date. The general program includss the protocols
of HAZWOPER outlined in 28 CFR 1910.120.

Scheduled prevention briefings for the operating personnei are corklucted
frequently enough to assure adequate understanding of the SPCC Plan:

Description of Briefing Program:

Annual spill prevention briefings and other personiel meetings are
conductad at the fagility to discuss safety, poilution control, and the
requirements of the SPCC Plan. The site manager also uses this time to
discuss pollution prevention reguiations and any incidenis that may have
occurred prior to the meeting. The Discharge Prevention Meeting Log will

} be kept in Section 12 of this plan.

YES

YES

YES

YES

Greantunter Water, LLC
Ritchie Hunter SWD Faciiity
Spill Prevention, Control, & Countermeasure Plan
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SECTION 1

GENERAL INFORMATION (CONTINUED)
| Applicable Regulations:

[ This plan was prepared in accordance with 40 CFR Pant 112, 40 CFR Part 109.5, and 35 CSR 1-
7. This plan follows the 40 CFR regulations, along with incorporating the 35 CSR 1-7
| requirements.

GresnHunter Water, LLC
Ritchie Humer SWD Facllity i-11
Spill Prevention, Control, & Countermeasure Plan



' GREEN HUNTER, LLC.

114 Mile AOR eround proposed SWIW

Topographic map c.i. = 20 FEET
Hitchia Co., W. Va.

POSTED WELL DATA

Plugged and Abandcnad
SALT WATER DISPOSAL
Unknown Statua

WATER INTAKE

204000 &

EMARKS
leates proposed disposal site
PURPLE ARROW = Domestic Water Well

By Brown 34/25

a 2.500

r————
FEET

Permitied il & Gas Wells & domest well ||

Red Arrow ind|
Black Circle: 1-mile radius around pro site]

=




APPENDIX C

Welle vrithin the Area of Review
Well Status
! . : Penetrate | Penetrate
APl # W (Active, Northing Easting Injection | Confining Total Surface
ell Type | Abandoned, (UTM NAD 83 (UTM NAD 83 Zone Zone Vertical Elevation
© Shut-in, Meters) Meters) (Y orN) (Y or N) Depth
Plugged)
47-085-05555| Gas Active 4345234.80 491296.24 N N 5160 1060
47-085-09767 |Cancelled|Abandoned| 4344972.28 491661.26 N N 6300 1002
47-085-91226| O&G Plugged 4344945.77 491650.20 N N 1400 1000
47-085-09721| SWD Active 4345452 .91 491378.19 Y Y 6146 1057

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

Page __ of _




GREEN HUNTER, LLC.

Permitted Oil & Gas Walls & domest wall

1-Mile Radlus around proposed SWIW
Topographic map ¢.i. = 20 FEET
Ritchie Co., W. Va.

POSTED WELL DATA

uwm &

WELL SYMBOLS
Abandoned Cil Well

Cancalled Parmit

Dry Hole

Gas Well

Location Only

Ol & Gas Well

Ol Wall

Pluggred and Abandoned
SALT WATER DISPOSAL
Unknown Status

WATER INTAKE

L Lo vn Sl Tepebe:

REMARKS
Red Arrow Indicetes proposed dispasal site

&l
PURPLE ARROW = Domestlc Water Well

L )

ask Cirela: 1-mile radius sround pro eitg K

/] 2
ﬁdﬂﬁ ik
FEET ;

s.
1
|
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GREEN HUNTER, LLC.

Peilted Ol £ Gag

e

1-Mile Radiug around propozed SWIW

Ritchie Ca., W. Va.

POSTED WELL DATA

0]
®

WELL SYMBOLS
Abandoned Oil Wil

Cancalled Permit
Dry Hole

Gas Well
Lozatlon Only
Cil & Gus Wall
Oli el

Unknawn Stahis
MARKS

[ 2o 2 SN N RN

RE|
fed Arrow indicales proposed disposal sim
Biack Clecie; 1-mite rfdlus'mmﬂmpam-sde

By . Brown U016

Plugged and Abandaned
SALT WATER DISPOSAL

—

L_—

FEET

4708500312

}
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LWIAPI WHINAME
MURRRY 1

A7asneds FRANKFINLEY 3
470500811 CANLEY2

PALIL
ATONSTANT EO0DWIN
ATORSISESS: VARNER
ATOWSOBSEL E&M Mascn
ATORS055TL. MASON

HENTY & 1
SFIEIEET SERS
ATORSESGA SMITH
ATOREO56% QUODWIN, FAUL K.
ATO0S05TZS DLy
&708305735 HISSEM
ATOREUSAOL 1154
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470505019 RAY CROBS L
ATBEE0S124 SMITH
ATORSOSIS4 MASTN
AT0RS0E157 KN RERROAD 1A
4706505148 BRMES
A7oas0sz84 Evarwt K My M Wilon
ATOBSOR2ES LINKNOWN
ATORS0844. PHp Nuhfer
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ATCRSTTONS MOORE
#To0sTIN Francic & Barbars Soese:
7ORS0STRL HAUSHT
AFOESELIBL JN DELANCY 1
ATOBS00186 Jarmas EAlkre 1
708509766 HEARTWOOD FORESTLAND
4708500767 HALIEHT
aTousaLI UNKNOWN
ARSI UNKNOWN
aroms19e2 UNKNGWN
L ] UNKNOWN
ATOASILPEE M EFod
AFORS7O00% Foxx Bidche 1
ATORSYLEZT UHKKCAWN
ATCEALZA LIHKNCWN
A708SR1220 UHKNGWN
A70REa1228 UNKNOWN
ATOESEIzH LIHKNGWN
AToERa 1226 UNKHOWN
4708391025 LIHINOWR
4708593224 UHKNCWN
HP0RE912% VHKMOWN
oL LsINCWN
AT0RSN229 UHKNCWN
4708581235 LINKNOWN
408591227 UNKNOWN
AToRSE 1359 UNKNCWN
ATORSW1398 UBNCWN
FPR91396 UMKNOWN
A7nas01984 UHKRCWN
A70RTuEIAL UHKNGWN
ATORSaIaES UHKNCYWN
PRSI LIMKNCRWN
ATERE1ME UBINGWN
4TmRsaIEL LSINOWN
4T0E592069 LIHKROWN
ATnasang LINKNOWN
ATUESII066 LINKNDWN
oEssI0Es UNKNCWN
ATORNI00T WUNENEAWN
ATCESI2EE UNKNOWN
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ATOBSES0 UNENOWN
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4HAERME LIMKNOWN
47VASI2040 LINKNOWN
4708503058 UHKNOWN
aroEsion PEANL EVERETY MASON B RATHAN

STDEIWATENWELLLL  POTABLE WATER

WELLNO

EFEEEFiﬂngl—uHﬂHHuHHH.—Nﬂuu
= -

Lt ]
1501

W
‘W1603

(.

(w52}
i

OPER

BUCKEYE CIL PRODUCING CO.
‘TRIAG HUNTER VIRCO

REND DILCO.

WALHGASY L.
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Geological Investigation: Oriskany Sand Injection Well, APl 4708510142

Background

The PEARL MASON & NATHANAEL L. MASON #2 (W 1652) well is located in Grant District, Ritchie County,
West Virginia (Ellenboro quadrangle) and was originally drilled in Januaty, 2015 to a depth of approximately
6,480" kb. 1t is presently owned by GreenHunter, LLC of Reno, Ohio.

Completed using 4 %" production casing cemented to ~ 4,460" KB, the well was equipped with a 4 %”
production string, set at 6,446’ kb. The production casing was perforated across the Oriskany Sandstone
interval from 6,294’ to 6,359" kb 104 perforations, then acidized with hydrochloric acid.

The objective of this effort is to obtain UIC authorization.

Geologic Setting

The Injection Zone is the Oriskany Sandstone, a Lower-Devonian-age fine to medium grain, calcareous arenite,
with angular to sub-angular grains and silica and carbonate as the bonding material. In the study area, primary
porosity is typicaily intergranufar, and varies from two to ten percent. Secondary porosity occurs from

. dissolution of carbonate constituents, with production occurring from a combination of stratigraphic and
structural traps, especially in updip-Oriskany Sandstone pinch-outs.

In Ritchie County, the source for the Oriskany is the eastern Appalachian Front, which contributed the sand
into a foreland basin that covered central West Virginia.

Bound above by the Devonian-age Onondaga Limestene and below by the Helderberg Limestone, the Oriskany
injection zone is effectively sealed by these two very low-permeability carbonates.
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The lower Confining Stratum, the Helderberg Limestone, is a very low-permeability, microcrystalline, marine
carbonate with occasional chert. The Oriskany sand is hydraulically isolated below by the Helderberg
o Limestone,

The upper Confining Stratum is the Middle-Devonian Onondaga Limestone, as shown on the stratigraphic
column, above. This unit, sometimes referred to as the “Corniferous” represents the top of the drillers “Big
Lime”. It is a very light grey to buff color, microcrystalline, marine carbonate with very low permeability.

Significant near-by structural features inciude the Burning Springs Anticline {eight miles, westward) and the
Rome Trough, within which the subject well lays.

The nearest faulting to the subject well is shown in Figure 2. The north-south , high-angie fault lays about six
miles to the west. No faults are indicated within the AOR.

Figure 1.. Red arrow shows location of the Subject well {-81.0976770°, 39.2565860°%), @R/ {cociechenteiriplesging:
Anticline. Structure surface is the top of the Berea Sandstone.



Figure 2.. Faulting indicated in red lines. Subject well AOR is indicated by red arrow

RECEIVED
Office of Oil and Gas

MAR 9 2000

WV Department of
Envionmental Protection



West - East Cross section across PEARL E. MASON & N. L. MASON #2 (W 1652)
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PEARL E. MASON & N. L. MASON #2 {W 1652), AP # 4708510142, CONFINING STRATA
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Bm Muelier

From: Rocky Roberts <rocky32joe@gmail.com>
Sent: Tuesday, August 04, 2015 2:25 PM

To: Bryn Mueller

Subject: Re: FW: Certified Mail - Ritchie #2
Attachments: Half Mile AOR Well Data.xlsx

Bryn,

I'have attached a spreadsheet with the eleven wells that the WVDEP required additional half mile area of
review in their Notice of Deficiency Letter dated July 30, 2015. The spreadsheet indicates the ground elevation,
totel depth of the well, depth of the fresh water and salt water encountered, the formation of the salt water
horizon, surface, intermediate and production casing setting depths, cementing information for each casing
string and the producing formation. This data was compiled using in house completion report/WR35 data and
the WVGES website. There were three wells in which no completion/WR35 reports could be located (085-
06137, 085-06148 and 085-06334). In these cases the WVGES website was utilized for all of the necessary
information.

In my review there were only three wells that did not have the intermediate casing covering the reported salt
water depths; 085-05608, 085-05801 and 085-06137. I should be noted that one well, 085-05801, reported salt
water at a depth of 2050". This depth place the salt water below the Big Injun sand and above the Berea sand
possibly in the Weir sand, although the open hoie log indicated no formation fluids in the welibore. It can be
reasonably assumed that the reported salt water depth is in error.

In my opinion other than the well 085-05801, the depth of the salt water encountered from each of the wells
were typical for the area and can be attributed to the hydrocarbon bearing nature of these formations in the
shallow Pennsylvanian and Mississippian aged sandstones.

Respectfully,

Rocky Roberts

Consulting Geologist

On Tue, Aug 4, 2015 at 8:52 AM, Bryn Mueller <bmueller@greenhunterwater.com> wrote:

Bryn Mueller

Engineering Technician
bmueller@greenhunterwater.com

GreenHunter Resources, Inc. (NYSE Amex:GRH)

1048 Texan Trail
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Formation Fiuid Compatibility Assessment
Ritchie Hunter Water Disposal
Ritchie Hunter Disposal Well #2
API: 47-085-10142

Barium Iron Magnesium Sodium PH Chloride TDS
Sample MG/L MG/L MG/L MG/L Unit MG/ MG/t
L14061672 467 101 1500 33600 5.84 5150 71100
L14071617 934 164 2000 46100 5.84 108000 166000
L14051014 994 104 1180 27700 559 46000 167000
L14031355 113 64 935 21900 6.31 68200 82100
L13101751 186 133 2400 57100 5.57 156000 250000
114010244 1080 106 1490 38400 6.15 91900 96400

Average: 629 112 1584 37465 5.88 79208 138766



GAMMA RAY / NEUTRON
@l NABORS " NUCTION |
INDUCTION
TEMPERATURE
’ Company WHITTLE CORPORATION
i
| Well RITCHIE HUNTER 2 (W-1652)
z & ! Field  GRANT
g E :
g = i County  RITCHIE State WV
g & “Location: APIH . 4708510142 T othr ggvices
S 2
o TR i LAS
E5323 TEMP
$28z% SEC WP RGE ——
Parmanent Datum Elevation 1021’ "
Z = D ‘§"’ € |Log Measured From TOP OF 7 INCH bF lo29
S £ £ & % |0rilling Measured From G.L. 1021
Date 26-JAN-1§
Run Number ONE
Depth Griller 8480
Depth Logger 6450°
Bottam Logged Interval 6490°
Top Log Interval 45
Casing Drifler 7" @ 2130'
Casing Logger e mé
Bit Size §.378
Type Fluld In Hole AIRIGAS
Density { Viscosity NIA
pH ! Fluld Loss Ni&
Source of Sample NIA
Rm @ Meas. Temp NIA
Renf @ Meas. Temp WA - beeeiVED
Rmc @ Meas. Temp NIA =N =
Source of Rmf/Pme WA Office O
Rm @ BHT A -
Time Circufation Stopped NIA MAR 9 Lund 4
Time Logger on Bottom 4 HRS ?!
Maximum Recorded Temperature 106° . £
Equipment Humber 2453 W) P ter
Location SHELOCTA PA Environmentar o
Recorded By ALAN KILGORE ¥
Witnessed By DOUG HAUGHT

d

, except In the case of gross or willful nogligence on our part, be {lable or responsible for any loss, costs, damages, or
o PRy

subject to our general terms and condltions set out In our current Price Schedule,

All interpretations are opinlons based on infarences from electrical or other moasursmants and we catwot and do not guarantee the accuracy ar ¢orractne
lexpenses Incumred or sustalned by amyone resuiting from any [nterpretation made by any of our officars, agents or employaes, These interpretalions are al

of any Interpretation, and we shall not,
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Matrix Density : 2.68 g/cc * All Presentations And Logging Speeds At Customer Request *
Fluid Density : 0.7 g/cc * Presented Downhole Temperature On Final Logs *
Crew: GORDON CLARK , TYLER GODFREY
TOP DRILLING RIG #5

* All Logs Measured From Top Of 7IN *
* THANK YOU FOR USING NABORS COMPLETION AND PRODUCTION SERVICES CO. *

¢) NABORS MAIN LOG

Database File: 26-jan-2015 haught energy rilchie hunter 2 .db

Datasel Pathname: pass3.2

Preseniation Format: dntstack

Datasel Creation; Mon Jan 26 14:10:47 2015 by Calc Open-Cased 09629

Charted by: Depth in Feet scaled 1:240
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REPEAT SECTION

Database File:
Dataset Pathname:
Dataset Creation:

pass2.1

Calibraticn Report

26-jan-2015 haught energy itehie hunter 2 .db

Maon Jan 26 14:13:15 2015 by Calc Open-Cased 080629

Dual Induction Calibration Report

Serial-Model: GOI-5401-GEAR '
Surface Cal Performed: Wed Apr 16 13:52:05 2014
Downhole Cal Ferformed. Wed Apr 16 13:52:06 2014
After Survey Verification Performed: Wed Apr 16 13:52.06 2014
Surface Calibration
Readings References Resuits
Loop: Air Loop Air Loop m b
Deep -0.011 0.635 v 0.000 400.000 mrmho/m 619.439 6.783
Medium 0.029 0.783 vV 0.006 464.000 mmho/m 615.661 -17.909
Irternal; Zero Cal Zero Cal m b
Deep -0.008 0.637 vV 0.000 400.000 mmho/m €19.673 5.155
Medium 0.004 0.743 v 0.000 464.000 mwho/m 627.646 -2.429
Downhole Calibration
Readings References Results
Zero Cal Zero Cal m b
Deep 0.000 0.000 mmho/m 1630 401.478 mmho/m 1.000 6.000
Medium 0.000 0.000 mmho/m -15.527 439613 mmho/m 1.000 0.000
LL3 0.017 Vv 2000 Obm-m
2.519 vV 500.000 Ohm-m
1.000 v 1.000 mmho-m
After Survey Verification
Readings Targets Resuits
Zero Cal Zero Cat nt b




mmhe/m éOOD

Deesp 0.000 0.000 0.600 mmho/m 0.000 0.000
Medium 0.000 0.000 mmho/m 0.000 0.000 mmho/m 0.000 0.000
L3 0000 Ohm-m 1.000 Ohm-m
0000 Ohm-m 0.000 Ohm-m
1000 mmho-m 1.000 mmho-m
Temperature Calibration Reporl
Serial Number: 070210
Tool Model: PROBE
Performed: Fri Feb 28 14:25:08 2014
Reference Readirg
Low Reference; 0.00 degF 0.00 cps
High Reference; 0.00 degF 10.00 cps
Gain: 0.12
Ofiset: 0.00
Delta Spacing 2
Litho Density Calibration Report
Serial: 081232 Model: PRB
Master Calibvatjon Performed Fri Jan 23 12:53:20 2015
Background Magnesium Alurinum Aluminum+Fe
Window 1 1196.0 56825.6 13565.6 112212 cps
Window 2 1100.3 49150.2 118424 10048.5 cps
Window 3 728.3 16307.4 4273.2 3807.2 cps
Window 4 244 6 2654 2471 2476 cps
Long Space 0.0 48049.9 10842.1 8948.2 cps
Short Space 0.9 5773.1 4145.9 34284 cps
Rho 1.7100 2.5900 0.0000 g/ce
Pe 2.0000 2.7500 5.7900
Rib Angle :47.5 Rib Slope - 1.080 Density/Spine Ratio : 0.577
Spine Angle 1775 Spine Slope : 4.497 Spine Infercept 1282
Before Survey Verification Perforrned Fri Jan 23 13:12:14 2015
Background Magnesium Aluminum Aluminum+Fe
Window 1 1225.3 58404 3 135413 11116.6 cps
Window 2 1126.8 50538.9 11913.6 9957.6 cps
Window 3 740.2 1638348 4240.1 3789.0 cps
Windm! 4 2471 2720 246.0 2474 ops

am 4 A ma—— - -




Long Space uu 484121 ) 10786.8 HB30.8 cps
Short Space 1.8 5907.2 41054 37786 cps
Measured Rho 1.7077 2.5856 2.5758 gicc
Measured Comrection 0.0142 -0.0074 -0.1355 g/ce
Measured Pe 3775.2036 3093.9563
After Survey Verification Performed Fri Jan 23 13:29:42 2015
Background Magnesium Alurminum Aluminum+Fe
Window 1 1197.5 58433.1 14205.1 0.0 cps
Window 2 1100.8 50561.5 10036.0 0.0 cps
Window 3 7301 16841.5 3806.3 0.0 cps
Window 4 2446 2711.3 2475 0.0 cps
Long Space 0.0 49460.7 8935.2 0.0 cps
Short Space 09 59200 34109 0.0 cps
Measured Rho 1.7088 2.5750 0.c000 glee
Measured Correction 0.0159 -0.1294 0.0000 glee
Measured Pe 3130.4210 0.0000
Gamma Ray Calibration Report

Serial Number: 040203

Tool Model: ADDON

Performed: Fridan 23 15:14:42 2015

Caiibrator Value: 5485.0 SAPI

Background Reading: 1299 ps

Calibrater Reading: 55854 Cps

Sensitivity: 0.2500 GAPVcps

Neutron Calibration Report

Serial Number: 211

Tool Model: PROBEOP

Performed: Mon Jar 26 12:39:54 2015

Calibrator Values: 8.9 13 NAP{

Calibrelor Readings: 2850 1850 cps

Sensitivity: -0.0037 NAPIl/cps

. Database:C:\Wamion\Data\26-jan-2015 haught energy ritchie hunier 2 .db
Log Variables pagse neigreimmiioass:




-

Top Jm:mn
NPORSHIFT | NPORSEL | FLUIDDEN | MATRXDEN | SNDERRM | SNDERR CASEOD PERFS
gice g/cc mimho/m mmho/m in
0 Limestone 0.7 2.68 45 55 45 0
TDEPTH BOTTEMP BOREID
ft degF in
0 100 6.25
Sensor | Offset (f) Schemalic i Description Len (f) | OD (in) | Wt (ib)
A
NEU 4110 —
——OHNEU-PROBEOP (211) 6.36 337 | 70.00
|
|
GR 3424 |— OHGR-ADCON (040203) 3.70 336 | 30.00
LDT-PRE (081232) 930 358 | 275.00
DCAL 2543 ——
WA 2527 H
w2 2597
w3 2597
w4 25.27 ~OHTEMP-PROBE (070210) 275 324 | 40.00
Q 25.27
SSD 25.06 —
TEMP 21.48




CiLD

CILM

RLL3

985 —

202 —

i = DIL-GEAR {GOI1-5401 20.35
— “PROBE DIL ¢ )

ob |

%

3.58

200.00

Dataset:

Total Length:
Total Weight:

0.D.

28-jan-2015 haught energy ritchie hunter 2 .db: field/weli/run1/pass?2. 1
42470

615.00 Ih

3.59n
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APPENDIX E
Water Sources
i)
AicenWiankher’ 1Y - OIZ
Operatok: I ., Your 00 uIC Permit 41725
Source # Source # Sourve #
Water Source Nume 'Y %&L
Northing ¢ w153
Basting e Nt 1 - W ) .
Parameoter Unitz
TPH.- GRO mgll | 1 e
TPH - DRO mgll | Ziges
TPH - ORO mg/L N
BTEX mgl | Ziaw
Chlorlde | mglL G za
Sodium | mgA. Lo
Total Dissolved Solids
(TDS) mg/L. |5 2
Aluminum mgy/L_ A
Arsenic (A
Barium % éag‘{
=
Manganese mg/l. Vo5
pH SU NN
Calcium myl. | \eto
Sulihte mg/L, nlA
MBAS mg/L
Dissolved Methane \ AR

Dissolved Ethane mg/L T

Digsolved Bytane mg/l Bz

Dissolved Propane mg/L, 250
Bacterla /100m )
(Total Coliform) L Nla

Page _of __ Promoting a heaithy environment.



Laboratory Report Number: L15021062

Steve Riffe

Green Hunter Water
28407 State Route 7
Marietta, OH 45750

Please find enclosed the analytical results for the samples you submitted to Microbac
Laboratories. Review and compilation of your report was completed by Microbac's Ohio
Valley Division (OVD). If you have any questions, comments, or require further assistance
regarding this report, please contact your service representative listed below.

Laboratory Contact:

Michelle Taylor - Client Services Specialist
(740) 3734071
Michelle.Taylor@microbac.com

lcmmaraltssrrqsufs meet all of the requirements ofmeaea'edg‘ﬁng authorlty fisted below. All resuits for soif

avaflabls upon request. This lebaratory report shall not b reproduced, except i ful, withour the writien approval of
Microbac Laboratorias. The reportsd resulls are related only o the sampias analyzed as recaivad,

This report was certified on March 13 2015
Ot & thwlto,

- David Vandenberg — Managing Director

Siate of Origin: OH
Accrediting Authority: N/A ID:0H00218
QAPP: Microbac OVD

b

..'l .\~ U N

Microbac Laboratories * Ohio Villey Division
158 Staylite Drive, Marietta, OH 45750 * T: (740) 373-4071 F: (740) 373-4835 * wwawv.microbac.com

Page 1
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Lab Report #: 115021062

Lab Project #: 3072.002

Project Neme: Hunter Disposal #2
Lab Contact: Micheile Taylor

Record of Sample Receipt and Inspection
CommenisiDiscrapancies

This Is the racord of the shipment conditions and the inspection records for the samgles received and reported as a sample delivery
group (SDG). All of the semples were inspected and observed to conform to our receipt policies, except as noted below.

The following discrepancies were noted:

Discrepency Resolution
All vea vials/RSK's received with considerable headspace. BRG Please nroceed. MRT
Coolars
Cooler # nmatr:wn Tempsraturs coc# Rirblil # Temp Roquired?
0010135 4 0.0 X
001-9293 I 3.0 X
inspectan Checldist
# Question Result
1 Were shipping coclers sealed? NA
1 Were shipping coolers sealed? NA
2 were custody seals mtact? NA
2 Were custody seals intact? NA
3 Were cooler temperatures in range of 0-5? Yes
3 Were cooler temperatures in range of 0-67 Yes
4 Was ice presem? Yes
4 Was ice present? Yes
5 Were COC's received/information complete/signed and dated? Yes
S Were COC's recelved/Mformation complete/signed urii uivd? Yes
6 Were sample contalners intact and match COC? Yes
6 Were sample cantainers intact and match COC? Yes
7 Were sample labels intact and match COC? Yes
7 Were sample labels Intact and match COC? Yes
] < Were the correct comtainers and volumes received? Yes
B Were the correct containers and volumes recehved? Yes
g Were samples received within EPA hold times? Yes
8 Waere samples received within EPA hold times? Yes
10 Were correct preservatives used? (water only) Yes
10 Were correct preservatives ysed? (water only) Yes
i Were pH ranges acceptable? (voa's excluded) Yes
1 Were pH ranges acteptable? (voa's excluded) NA

Microbiac Laboratories e Ohio Valley Diision
158 Starllte Drive, Mariett, OH 45750 » T (740)373-4071 F: (740)373-4835
WA, microbac.com

Page 2
L15021062 / Revision: 0/ 16 total pages Generated: 03/13/2015 11:14



Lab Report #: L15021062
e Lab Project #: 3072.002
MlCI’ObaC Project Name: Hunter Disposal #2

Lab Contact: Michelle Taylor

Were VOA samples free of headspace (less than 6mm)? No
Were VOA samples free of headspace (less than 6mm)? NA

kR

Micrabac Laboratories « Ohio Valley Divislon
158 Stariite Drive, Marletta, OH 45750 » T (740)373-4071 F; (740)373-4835
www.rmicrabac.com

Page 3
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Lahk Report #: L15021062

Lab Project #: 3072.002

Project Name: Hunter Disposs| #2
Lab Contact: Michelle Taylor

Microbac

Samples Recerved
Cilgnt D Laboratory D Date Coilected Date Received
RITCHIE #2 u.suzwsz-m_ 02/20/2015 08:30 02/20/2015 13:38
RITCHIE #2 L15021062-02 0272572015 09:30 02/25/2015 08:53

Micrabac Laboratories » Ohie Valley Divistan
158 Starlite Drive, Marfette, OH 45750 » T: (740)373-4071 F: (740}373-4835
www.micrgbec.com

Page 4
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Microbac Labecratories
Case Nartrative

Microbc

Login Number: L15021062
Department: Volatiles - GC
Analyst: Jared Smith

Analysis RSK-175
HOLDING TIMES

Sample Preparation: All hoiding times were met.

Sample Analysis: All holding times were met.

PREPARATION

During preparation it was noted that samples were received with headspace.
CAUBRATION

Initial Callbration: For all compounds that yielded a %RSD greater than 15%, linear or higher order equations were
applied. All acceptance criteria were met,

Alternate Source Standards: All acceptance criteria were met.
Continuing Callbration and Tune: All acceptance criteria were met.
BATCH QAXQC

Method Blank: All acceptance criteria were met.

Laboratory Control Sample: All acceptance criteria were met.

Matrix SpikesiSample Duplicates: The MS/MSD resuits were nat associated with this sample delivery group (SDG), due
to insufficient volume of sample. Microbac Laboratories recommends site specific MS/MSD samples to avold possible
data qualifications.

SAMPLES

Fage 1 of 2 Generated at Feb 27, 2015 16:57
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Samples: Samples 01 required dilution analyses. Analyzed two dilutions of sample 01 which do not confirm original run,
Quantity not sufficient for further analysis,

Manual integration Reason Codes

Reason #1: Daia System Fails to Select Comrect Peak In some cases the chromatography system selects and
integrates the ‘wrang peak'. In this case the analyst must comrect the selection and force the system to imegrate the proper
peak. Other times the system may miss the peak

completely,

Reason #2: Data System Spiits the Peak Incarrectly or integrates a False Peak as a Rider Peak This phenomena is
commeon at iow concentrations where the signak-noise ratio is low. A single compound (peak) is incorrectly split into
multiple peaks or integrated as a main peak with one or more rider peaks resulting in low area

counts for the target compound.

Reason #3: Improperly Integrated Isomers and/or coeluting compounds. This system often fails to distinguish
coeluting compounds and or isomers. The integration areas and concentrations are wrong, and they must be corrected by
manual integration. Prime examples are benzo@)fluoranthene and

benzo{b)flucranthene which are often unresolved and integrated improperly when both are present at low concentrations

in standards or samples.

Reason #4: System Establishes incorrect Baseline There are numerous situations in chrematography where the
system establishes the baseline Incorectly. Seme baseling errors will be gbvious to the analyst and should be comrected
via manual procedures.

Remnsoin #5: Miscellaneous Other situations involving integration errors may require in-depth review and technical
judgment. These cases snouid be raught to the attention of the laboratory management. If the form of manual Integration
is nat clearly covered by these four cases, then review and approval by the Laboratory Director or the QA/QG Supervisor
will be required.

Narrative ID: 95376
Approved By: Franci Boiden

"

S
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Lab Report#  L1Su21062

Lab Projectd: 5072.002

Project Mume: Humter Dlispossl #2
Lab Cortaot:  Michalla Taylar

Certificate of Analysis
Sample# L15021062-01 PrePrep Method: N/A Instrument HPMSS
Client B+ RITCHIE 42 Prep Method: 5030B/5030C/S035A Prep Data. N/A
Matrox: Water Analytical Method: 8280R Cal Date. 02/08/2015 20 20
Workgroup # W(3513149 Analyst- TMB Run Date. 02/23/2015 15 55
Colfect Date. 02/20/2015 09 30 Dilution: 25 File ID.  §M403172
Sampie Tag: OLOL Units ug/ll
Analyte CAS# Result Qual RL MDL
Benzene 71-£3-2 1000 i35 313
Ethy! benzene 100-41-4 152 125 6.25
Toluene 10e-88-3 2640 - 125 6.25
Xylenes, Total 1330-20-7 2190 125 125
Surrogate Recovery Lower Limit  Upper Limlt Q
Dibromofiucromethane 86.9 86 18
1.2-Dichloroethane-g4 95.6 BO 120
Toluene-dd 112 B8 110 .
4-Bromofiuorobenzene 103 86 115
- Surragake or spike compound out of range
Sample# L15021052-01 PreFrap Method: NA Instrument: HP5
ChentiD RITCHIE #2 Prep Method: 5030B/S030C/5035A Prep Date: N/A
Matrix: Water Anafytical Method: BD15C CalDute 02/19/2015 16 22
Workgroup #. W(513420 Analyst: JDS Run Date. 02/25/2015 15 40
Collect Date: 02/20/2015 09 30 Rilutton: 1 File ID: 36327328
Sample Tag 01 Units: ugilL
CAS # Rasuit Qual RL MDL
Gasoline Range Organics 6006-61-9 11R00D 1 100 45.0
Surrggate Recovery Lower Limit Upper Limit [+
Chicrobenzene(s) 1240 74 138 *

. Sumrcgate or spike compound out of range
i Semiquantitative result (out of instrument calibration range)

Sample # L15021062-01 ProPrep Method: N/A Instrument: HPS
ClientIb. RITCHIE #2 Prep Method: 5030B/5030C/5035A Prep Date N/A
Matrne  Wates Aralytical Method 8015C CalDate 02/19/2015 16 22
Workgroup # WGS13420 Anglyst: JDS Ron Date. 02/25/2015 16 45
Coflect Bate: 02/20/2015 09 30 Diitfion, 100 File ID- 5G327330
Sample Tag DLOZ Umits: ugit.
ProalolG Generated at Mar 13, 015 118
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Lab Regort#: 15021062

Lab Project®  a072.002

Projact Name: Huntsr Disposal #2
Lab Contact  Michalle Teylor

Certificate of Analysis
Analyte CAS# Resuit Qual RL NDL
Gasobne Range Orgarics 8005-81-9 113000 10060 4500
Surrogate Recovery Lower Limit Upper Limit Q
Chlorobenzene(s) 122 74 138
Semple# L15021062.01 PrePrep Methad. N/A Instngment HP16
Chent®D RITCHIE#2 Prep Msthod 5021 PrepDete N/A
Regfvmx: Water Anglytreal Mothod: RSK175 Cal Date. 02/19/2015 16 08
Warkgroup # WGE13247 Analyst. JDS RunData. 02/24/2015 1707
Coliect Date' 02/20/2015 09.30 Dilution 1 Fite ID' 16G46808
Sampfe Tag- 01 Units. uglt
Analyte CAS# Result Qual R MDL
n-Butane 106-37-8 10600 ) 5.00 1.00
methane 74-82.8 1820 i 5.00 1.00
ethane T4-84-0 2310 ) 5.00 1.00
Propans 74-98-6 1740 1 5.00 250
| Semiquantitative rasult {out of Instrumont calibration range)
Sample# 115021062-01 ProPrep Method. N/A Inztriment  HPLE
ChentID- RITCHIE #2 Prap Mathod, 5021 Prep Date: N/A
Reawrizz Water Analytical Method: RSKL7S Cel Date 02/19/2015 168 08
Workgroup # WGE13421 Analyst- 1DS Run Date' 02/25/2015 17 0%
Collect Data  02/20/2015 08 30 Dilution- 5 AleiD: 15G46833
Sample Tag: DLO2 Units;, ug/l
Analyte CAS # Result Qual RL MDL
NeBAtEne 105-97-8 358 25.0 5.00
methane 74-82-8 47.4 25.0 5.00
ethane 74-84-0 89.4 25.0 500
Propane 74-98-8 142 25.0 1285
Sample# (15021062-01 PrePrep Method W/A Instrument: HP15
ChentiD: RITCHIE #2 Prep Method: 5021 Prep Date. N/A
Matrix: Water Analytczl Method RSK175 Cal Date: 02/19,/2015 16 08
Workgroup # WG513421 Anglyst IDS Run Date- 02/25%/2015 1406
Colisct Date:  02/20/2015 09 30 Diluton: 10 File ID 16546819
Sample Tag DLO1 Units. ught
Analyte CAS # Result Qual RL MDL
n-Butane 108-97-8 83s 50.0 10.0
Page 2076 Generated at Mar 13, 2015 11:18
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Analyte

Sample # L15021062-0L
Cllamt i@ RITCHIE #2
Matrpe ‘Water

Certificate of Analysis
CAS # Resuit
74-82-8 138
74-84-0 234
74-98-6 " 380

PraPrep Method  N/A
Prap Method. 3510C
Analyhcal Method: BOLSC

Lab Reportd; LISO21082

Lab Projact # 3072,002
ProjectNens: Hurter Disposal 2
Lab Conimak Nichelia Taylor

Qual RL MOL
50.0 100
50.0 10.0
50.0 25.0
instyument: HP14

Prep Date: 02/24/2015 09 45
Cal Dats: 03/02/2015 15 27

Workgreup # WG513326 Analyst: AED Run Date: 03/04/2015 02 29
Collact Date: 02/20/2015 &5 30 Dilution 1 Fila ID:- 14G56218
Sample Tag* 01 Unts. ug/ll
Analyte CAS# Result Qual RL MDL
Carbon Range (C28-C40) 558 500 250
Surrogate Recovery  LowerLimt UpperLimkt @
O-Terpheny 19.4 49 174 ®
Octatosane 31.9 26 152
* Surrogate or splite compaund out of range

Samplo# L15021062-01
ChentID  RITCHIE #2
Matroe; Water
Werkgroup #. WG513326

PrePrep Method N/A
Prep Mathosl: 3510C
Anzlytical Mathod. 8015C
Analyst AEDMES

Instrument: HF14
Prep Bate. 0272472015 09 46
Cal Date 031172015 %) 49
Fun Date 03/12/2015 09 38

Collect Date  02/2002015 09 30 Dilvtion. 5 File ID: 14G56468
Szample Tag: DLO1 Units  uglL
Analyte CAS # Result Qual RL MDL
Diesel Range (C10-C28) 68334-30-5 21000 2500 1250
Carbon Range (C28-C40) ND 2500 1250
Surrogate Recovery Lower Limit Upper Limit Q
O-Terphenyl DL 49 174 *
Octacosane 8a.7 28 152
DL Surrogate or splke compound was diluted out
ND Not detected at or above the reporting limit (RLMDL).
Pege 3o & Gunesaled af Mer 13, 2015 11-10
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Sample # L15021082-01
Client > RITCHIE #2
Matroe  Water

Certificate of Analysis
PrePrep Method N/A
Prop Method 3015
Analytical Method E0108

Workgioup # WG513301 Analyst KHR
Collect Date  02/20/2015 09 30 Miuton 200
Sample Teg DLO1 Unie mg/L
Analyte cas# Result
Aluminum, Tota! 7420-00-5
Arsenic, Total 7440382
Barium, Total 7440-30-3 804
Calclum, Total 7440-70-2 17600
from, Totad 7439-80-6 135
Manganese, Total 7433-065 135
Sodium, Total 7440295 43100
ND  Notdetected at or above the reporting hmitRUMDL).

Sampla# L15021062-01
Ciient [ RITCHIE#2
Mztroe.  Water
Workgroup # WGS13131
Colact Date. 02/20/2015 08 30
Sampie Tag. 01

Analyte
pH

Semple# LI5021062-01
ClhiertiD. RITCHIE #2
Matrx: Watat
Workgroup #. WGE513348
Collect Date  02/20/2015 00 80
Sample Tag DLO1

Analyte
Chigride

L15021082 / Revision: 0 / 16 total pages

PraPrap Method: A
Prap Method: 9040C
Arglytical Method 9040C

Analyst TMM

Dikmon: 1
unite- LINITS
CAS # Result
10-29-7 6.02

PraFrep Method. N/A
Prep method: SM4500-CI(-)-£-1087
Analyncal Method: SM4500-Ci(--E-1887

Analyst. DCM

Dfiution. 2500

Units; mglL

CAS# Result
16887-00-6 95200

Pagedaf g

Page 10

Luh Repart# L15021062

Lab Broject#: 3072.002
Project Mome:  Hurtet Disposw 42
Lab Comant;  Michebe Taylor

Instrument: ICP-THERMO2
Prep Date: 02/23/2015 11 11
Cal Date: 02/25/2015 08 00
Run Date. 02/25/2015 1C 25
File ID: T2022515 2102540

Quai RL ML
ND 400 200
ND 200 100
2.00 1.00
100 500
200 10,0
2.00 1.00
100 50.0
instrument. TIAMO2
PrepDate N/A
Cal bate:

Run Date: 02/23/2015 16 50
File o' TO 022315 1650PH

Quial R MDL

0.000 0.000

Instrument SMARTCHEM2
Prep Date: N/A
Cal Date §2/25/2015 08 32
Run Date. 02/25/2015 09 04
File ID: 52150225001 034

Qual RL MDL

5000 2500

Generatad ar Mar 13, 2015 11:19
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Lab Report® 115021082

Lab Projsct#: 3072.002
Profect Nae:  Hunter Distiomsl #2
Lai Contect: Michelle Taylor

Sample# LI15021062-01
Clisnt™ RITCHIE #2
Matiy.  Wates
Workgroup # W(G513038
Caliect Date.  02/20/2015 09 30
Sample Tag.

Surfactants

Sample# L15021082-01
ChentiD: RITCHIE #2
Mt Waler

Certificate of Analysis
PraPrep Method NiA
Prep Method; SM5540.C-2000
Anglytical Method: SM5540-C-2000
Anzlyst TR
Dilutton 1
Units mgl

CAS # Rasult
PraPrep Method- N/A

Prep Method: SM4500-SO4E-1997
Analytical Method  SM4500-S04E-1997

Workgroup # WG513103 Anslyst TB
Collsct Date: (2/20/2015 08 30 Dilution- 1
Sampie Tag. 01 Unnts. mg/L
Analyte CAE# Resuft
Sulfate 14808-79-8
ND Not detected at or bove the reporting Emit {RLMDL).

Sample# [15021062-01
Client [D: RITCHIE #2
Mgtrix Waiar
Workgroup # WG513150
Coilect Dats:  02/20/2015 09 40
Sample Tag

Angiyte
Tatal Dissclved Sclids

Sample # L15021052-02
ChentID RITCHIE #2
Matrixt Water

PrePrep Method- N/A
Prep Method. 180 1/SM2540C

Analyticsl Method  SM2540-C-1997

Analyst. ADG
Dolution. 1

Units mgA,

CAS# Result
152000

PreFrep Msthod: N/A
Prop KMethod: SM92228-1957

Analytical Method: SM92228-1997

Werkproup #: WGE513376 Anelyst. EPT
Collect Date (02/2572015 09 30 Diuton 10
Sampis Tag Uneta  col100 mi
Analyte CAS# Resuit
Totaf Colform
ND Not detected at or abowe the reporting Iimit (RLMDLY.
Pega5of6
Page 11
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Instrument v-120D
Prep Date: N/A
CalDate. 01/07/2015 14 00
Run Date 0272042015 16 15
File ID: 00 1502201615-06

Qual AL MDL
0.100 0.0500

instrument.  SMARTCHEM
Prep Date: N/A
Cal Date. 02/23/2015 16 47
Fumn Date 02232015 17 26
Fila D 5C150223003.083

nstrument OVEN
PrepData N/A
Cal Date-
Run Date: 02/23/2015 12 44
FleID EN 150223124408

Qual R MDL
1000 500

Instrument. INCUBATOR
PrepDate: N/A
Czl Date
RunDate 02/26/2015 11 35
Rle 1D IN1502271328.1501

Qual RL MDL
ND 100 0.0

Gehemted af Mer 18, 2015 1145
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Microbac Laboratories Inc.
Ohioc Valley Division Analyst List

SAV
S1LM

BIO-CHEM TESTING WVDEP 220

Sturm Environmental
ES LABQRATORIES

ALS LABORATORIES
MICROBAC CHICAGOLAND
APRIL D. GREENE
ADRIANE L. STEED
AFTER HOURS

BRENDAN TORRENCE
BRENDA R. GREGORY
CHERYL A. FLOWERS
COURTINEY J. REXROAD
CARA L. STRICKLER
CHAD P. DAVIS

DEAN A. KETELSEN
DAVID E. VANDENBERG
DAVID I,. BUMGARNER
DIANA L. WRIGHT
ERIC C. LAWSON
ETHAN P. TIDD
FRANCES J. BOLDEN
JUSTIN D. HAESSON
JOHN J. STE MARIE
JOHEN L. LENT
JOSHUA T. PEMBERTON
JACK W. SHEAVES
KELLIE A. JOQHNSON
KATHRYN D. WELCH
KIM H. RHODES
KATHY R. ALBERTSON
KATHY R. PARSONS
LINDA K. NEDEFF
LEST.IE S. BUCINA
MIKE D. ALBERTSON
MARY %, SCHILLING
MAREN M. BEERY
MATT S. WILSON
MICROBAC WARRENDALE
PEGGY S. WEBB

ROY A, HALSTEAD
BOB BUCHANAN

RICK N. PETTY
SARAH A. VANDENBERG

STEPHANIE L. MOSSBURG

TB - TODD BOYLE

TMM — TAMMY M. MORRIS
WJB — WILL J. BEASLEY
WID -~ WADE T. DELONG

L15027062 / Revision: 0 / 16 total pages

March 13, 2015
002 REIC Consultants, Inc. WVYDEP 060
004 - MICROBAC PITTSBURGH
006 - ALCOSAN LABORATORIES
008 - BENCHMARK LAEORATORIES
ADC - ANTHONY D. CANTER
BED - ALIEN E. DAVIS
BWE - ANDREW W. ESSIG
BJO  BRIAN J. OGDEN
BLG - BRENDA L. GREENWALT
CAA - CASSIE A. AUGENSTEIN
CEB - CHAD E. BARNES
CLC — CHRYS L. CRAWFORD
CLW - CHARISSA L. WINTERS
CSH - CHRIS §. HILL
DCM - DAVID C. MERCKLE
DTH - DEANNA I. HESSON
DLP - DOROTHY L. PAYNE
DSM - DAVID S. MOSSOR
ENY - EMILY N. YOQAK
ERP - ERIN R. PORTER
JBK - JEREMY B, KINNEY
JDS - JARED D. SMITH
JEP ~ JACQUELINE K. PARSONS
JMW ~ JEANA M. WHITR
JWR — JOHN W. RICHARDS
JYH - JI Y. BO
KAT - KATHY A, TUCKER
KEB - KATIE E. BARNES
KKB - KERRI K. BUCK
KRB — KAELY R. BECKER
LEC - LAURA E. CARPENTER
LLS - LARRY L. STEPHENS
MBK - MORGAN B. XNOWLTON
MDC - MIKE D. COCHRAN
MLB - MEGAN L. BACHRE
MRT - MICHELLE R., TAYT.OR
PDM - PIERCE D. MCRRIS
PRL  PAIGE R. LAMB

QX — QIN XU

REK - BOB E. KYER

RM - RAYMOND MALEKE
RST - ROBIN S. TURNER
SDC - SHALYN D. CONLEY

SLF - SHERI L. PFALZGRAF

TMB - TIFFANY M. BAILEY

VC - VICKI COLLIER
WRR WESLEY R.

RICHARDS

XXX - UNAVAILABLE OR SUBCONTRACT

Page 13

Generated: 03/13/2015 11:14



ND
ND, B
ND, CT1
ND, L
ND, S
ND,H1
ND,H1.CT1
NF
NFL
Ni
NR
NS
P
Q
QnNs
RA
RE

L15021062 / Revislon: 0/ 16 total pages

Microbac Laboratories Inc.
List of Valid Qualifiers
March 13, 2015

Quatkey: STD

Descripfion
Surrogats or splke compound out of range
Correlation coefficiant for the MSA Is isss than 0,885
Result is losa than the asscclated rumerica! valus.
Result |s greater than the assoclated numearical value,
See the report narragve
Analyte present in method biank
Analyte presant in method lank. Sample anaiysls performed past hoiding time.
Target analyle datacted In method biank at or abovs the method reporting imtt
Targel analyte detected in callbration biank at or above the mathod reporting limit
The BOD unaseded dilution water biank exceedad 0.2 mglL
Confirmad by GC/MS
Confluent growih
The cooler tamperatura at recaipt excesded reguialory guideiinas for requestad tagting.
Sunogate or spike compound was diluted out
Eatimated cancaniralion due fo sampls matrix interfersnce
Elevated sample reporting !imits, presence of nor-arget analyies
Estimated Maximum Possible Concentration
Estimated result below quantitation limit; method of standard additons(MSA)
Estimated value; the analyte concentration was less than the RLAOQ. The cooler lemperature at raceipt exceeded regula
Free Liquid
Sample analysis performed past helding ime.
Sample analysis performed past hoiding me. The cogler temperature at recelpt excesded regulatory guidelines for reque
Semiquantitative rasult [cut of Instrument calibration range)
Estimated waiua; the anaiyte concentration was less than the RLLOG.
Analyte detected In both the mathed blank and sample abova the MDL.
Estimated vaiue; the analyte conceniration was legs than the RLAQQ.
Estimated valug; the anaiyle concentration was less than the RLALOQ. The coolar lemparature at receipt axceeded regula
Estimate; columns don't agree to within 40%
Eetimated concentrafion; analyzed by method of standard addition (MSA}
Semple reporting limita slevated dus to matrix inberferancs
The easocialed blank eplke (LCS) recovery was abova the laboratory acceptence fimis.
The gsscolated blank spike (LCS} recovery was below the laboratory acceptance limits.
Matrix affiact: the congentration is an estimate dus to matrix offact,
Tentatively identified compound(TIC)
Not appliicable
Not detscted at or above tha reporting limit (RLMDL),
Not detectsd at or above the raporting limit (RL). Analyte presant in mathod blani.
Analyte was not detectsd. The concentration Is bekow the reported LOD. The conier temperature at receipt excesded rog
Not dstected; sample reporting limit (RL) slevated due to Inferferencs
Not detacted; analyzed by methed of standard addition (MSA)
Not detected; Sample anaiysis performed past holding tms.,
Not detected; Sample snalysis parformad past hoiding ime. The cocler temparature st recaipt sxceeded regulatory gulds
Not found by Ibrary search
No fres liguid
Non-ignliabie
Analyts 3 not required to be analyzed
Not spiked
Concantrations >40% dlifferance betwaan the two GC columns
Ons or mere quallty control criteria failed, See narrative,
Quantity of sample not suffident to perform analysis
Reanalyeis confirme reported reeults
Reanalysis confirme sample matrix interference
Analyzed by methad of standard addition (MSA)
Sample matrbx inierfarance on surogate
Reported results are for apike compounds only
Library Search Compound
Too numeraus fo count
Teo numarscus to count, Analyte present in method blank.
To0 numerous to count. The cooler temperatura st recalpt exceadad regulatory guidelines for requastsd tegfing.
Too numerous to count. Sample analysis performed past holding tina.
Analyte was not detectad. The concentration is below the reported MDL.
Undetected; the MDL and RL. & estimatad due to quality control discrepancies.
Uindetectad; the unalyte wes analyzed for, but nat cetected.
Post-digestion spike for fumece AA out of control limits
Exceeds raguiatory (imit
Exceets regulatory limii; method of standard additions (MBA)
Canrot be reealved from lsomer - see below
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Microbac

Laboratory Report Number: L15071525

Steve Riffe

Green Hunter Water
28407 State Route 7
Marietta, OH 45750

Please find enclosed the analytical results for the samples you submitted to Microbac
Laboratories. Review and compilation of your report was completed by Microbac’s Ohio
Valley Division (OVD). If you have any questions, comments, or require further assistance
regarding this report, please contact your service representative listed below.

Laboratory Contact:

Michelle Taylor — Client Services Specialist
(740) 373-4071

Michelle. Taylor@microbac.com

| centify that all test results meet aff of the requirements of the accrediting authority listed below. All results for soit
samples are reported on a 'dry-weight' basis unless specified gtherwiss. Analytical results for water and wastes are
reported on a ‘as received” basis uniess specified otherwise. A statement of uncertainty for each analysis is
available upon request. This laboratory report shall not be reproduced, except in full, without the wiitter approval of
Microbac Laboratories. The reported results are related only to the samples analyzed as received,

This report was certified on July 30 2015

Oy 8 ottt

David Vandenberg — Managing Director

State of Origin: OH
Accrediting Authority: N/A ID:0H00218
QAPP: Microbac OVD

Microbac Laboratories * Ohio Valley Division
158 Starlite Drive, Marietta, OH 45750 * T: (740) 373-4071 F: {740) 373-4835 * www.micrabac.com
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Lab Report #: L15071525

Lah Project #: 3072.003

Project Name: Ritchie Hunter & Cairo Hunter
Lab Contact: Michelle Taylor

Record of Sample Receipt and Inspection

Cemments panc
This is the record of the shipment conditions and the inspection records for the samples received and reported as a sampie delivery
group (SDG). All of the samples were inspected and observed to conform to our recelpt policies, except as noted helow.

There were no discrepancies.

Discrepancy Resolution
Coolers
Cooler # Tempezr:ture Temperature COC # Airbill # Temp Required?
0019293 H 0.0 X
inspestion Checldist
# Question Result
1 Were shipping coolers sealed? Yes
2 Were custody seals intact? NA
3 Were cocler temperatures in range of 0-67 Yes
4 Was ice present? Yes
5 Were COC's received/finformation compiete/signed and dated? Yes
6 Were sample containers intact and match COC? Yes
7 Were sample labels intact and match COC? Yes
8 Were the correct containers and volumes received? Yes
g Were samples received within EPA hold times? Yes
10 Were cotrect preservatives used? (water only) Yes
11 Were pH ranges acceptable? (voa's excluded) NA
iz Were VOA samples free of headspace (jess than émm)? NA

Microbac Laboratories e Ohio Valley Division
158 Starlite Drive, Marietta, OH 45750 » T: {740)373-4071 F: (740)373-4835
www.microbac.com
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Lab Report # L15071525
Lab Project #: 3072.003

h’il C I"Db 'dC Project Name: Ritchie Hunter & Cairo Hunter

Lab Contact: Michelle Taylor

Samples Received :
Client iD Laboratory ID Date Collected Date Received

RITCHIE HUNTER #1 L15071525-01 07/28/2015 11.:30 07/28/2015 14:22

Microbac Laboratories » Ohio Valley Division
158 Starlite Drive, Mariefta, OH 45750 e T (740)373-4071 F: (740)373-4835
www.rmicrobac.com ’
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Lab Report #:
Lab Project #:

Project Name:

L15071525
3072.003
Ritchie Hunter & Cairo Hunter

Microbac

Sample # Li5071525-01

Client [D: RITCHIE HUNTER #1

Certificate of Analysis

PrePrep Method: N/A

Prap Method: SM27i0F

Matrix: Water Analytical Method: SM2710F
Workgroup #: WGS533072 Analyst. DLP
Collect Date: 07/28/2015 11:33 Dilution: 1

Lab Contact:  Michelle Taylor

Instrument. BALOL3
Prep Date: N/A
Cal Date:
Run Date: 07/29/2015 14.45
FileiD: 18.1507291445-01

Sample Tag: Units: Water=1 00
Analyte CAS # Result Qual RL MDL
Specific Gravity 1.13 0.000 0.000
Pagelofl Generated at Jul 30, 2015 11:13
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Micrcbae Laborateories Inc.
Chio Valley Division Analyst List
July 30,

2015

PRL

BIO-CHEM TESTING WVDEP 220
Sturm Environmental
ES LABORATORIES

ALS LABORATORIES
MICROBAC CHICAGOLAND
ANTHONY D. CANTER
ALLEN E. DAVIS
ANDREW W. ESSIG
BRIAN J. OGDEN
BRENDA L. GREENWALT
CASSIFE A. AUGENSTEIN
CHAD E. BARNES

CHRYS L. CRAWFORD
CHARISSA L. WINTERS
CHRIS S. HILL

DAVID C. MERCKLE
DEANNA T. HESSON
DOROTHY L. PAYNE
DAVID S. MOSSOR
EMILY N. YOAK

ERIN R. PORTER
JEREMY B. KINNEY
JARED D. SMITH
JACQUELINE K. PARSONS
JEANA M. WHITE

JCHN W. RICHARDS

JI Y. HU

KATHY A. TUCKER
KATIE E. BARNES
KERRI K. BUCK
KAELY R. BECKER
LAURA E. CARPENTER
LARRY L. STEPHENS

MORGAN B. KNOWLTON
MIKE D. COCHRAN
MEGAN L. BACHE
MICHELLE R. TAYLOR
PIERCE D. MORRIS
PAIGE R. LAMR

X - QIN XU
REK - BOB E. KYER
RM - RAYMOND MALEKE

RST - ROBIN S.

TURNER

5CB - SARAH C. BOGOLIN

SLM - STEPHANIE L. MOSSBURG

TB — TODD BOYLE

TMB - TIFFANY M. BAILEY

VC - VICKI COLLIER

WRR - WESLEY R. RICEARDS

XXX - UNAVAILABLE OR SUBCONTRACT

L15071525 / Revision: 0/ 8 total pages
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REIC Consultants, Inc.
MICROBAC PITTSBURGH
ALCOSAN LABORATORIES
BENCHMARK LABORATORIES

AC - AMBER R. CARMICHAEL

ADG - APRIL D. GREENE
ALS - ADRIANE L. STEED
AZH - AFTER HOURS

BKT - BRENDAN TORRENCE
BRG - BRENDA R. GREGORY
CAF — CHERYL A. FLOWERS
CJR - COURTNEY J. REXROAD
CLS - CARA L. STRICKLER
CPD - CHAD P. DAVIS

DAK - DEAN A. KETELSEN
DEV - DAVID E. VANDENBERG
DLB - DAVID L. BUMGARNER
DLW — DIANA L. WRIGHT

ECL - ERIC C. LAWSON

EPT - ETHAN P. TIDD

FJB - FRANCES J. BOLDEN
JDH - JUSTIN 3. HESSON
JJS - JOEN J. STE MARIE
JLL - JCHN L. LENT

JTP — JOSHUA T. PEMBERTON
JWS - JACK W. SHEAVES

KAJ - KELLIE A. JOHNSON
KDW - KATHRYN D. WELCH
KHR - KIM H. RHODES
KRA - KATHY R. ALBERTSON
KRP - KATHY R. PARSONS
LKN - LINDA K. NEDEFF

LSB - LESLIE S. BUCINA
MDA - MIKE D. ALBERTSON
MES - MARY E. SCHILLING
MMB - MAREN M, BEERY

MSW - MATT S. WILSCN

PIT - MICROBAC WARRENDALE
PSW - PEGGY S. WEBB

RAH - ROY A. HALSTEAD
RLB - BOB BUCHANAN

RNP - RICK N, PETTY

SAV - SARAH A. VANDENBERG
SDC - SHALYN D, CONLEY
SLP — SHERI L. PFALZGRAF
TGF - TIM G. FELTON

TMM - TAMMY M. MORRIS
WJB - WILL J. BEASLEY
WTD - WADE T. DELONG
Page 5
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Qualifier

w
QOoPBLT@ev A+ «

CT1
DL

E,CT4
EDL
EMPC

ND, B
ND, CT1
ND, L
ND, S
ND,H1
ND,H1,CT1
NF

NFL
NI
NR
NS
P
Q
QNS
RA
RE
5
SN
SP
TIC
TNTC
TNTC, B
TNTC.CT1
TNTC,H1

UJ
UG

X8

L15071525 / Revision: 0/ § total pages

Microbac Laboratories Inc.
List of Valid Qualifiers
July 30,2015

Quaikey: STD

Description

Surrogate or spike cempound out of range

Correlation coefficiant for the MSA is iess than 0.995

Result is less than the associated numerical value.

Result is greater than the associated numerical value.

See the report narrative

Analyte present in method biank

Analyte present in method blank. Sample analysis performed past hoiding time.

Target analyte detected in method blark at or above the method reporting limit

Target anaiyte detected in calibration blank at or above the method reporting limit

The BOD unseeded dilution water blank exceaded 0.2 mg/L

Confirmed by GC/MS

Confluent growth

The cooler temperature at receipt exceeded regulatory guidelires for requested testing.

Surrogate or spike compound was difuted out

Estimated coneentration due to sarnple matrix interference

Estimated results. The cooler temperatuire at receipt exceeded regulatory guidelines for requested testing.
Elevated sampie reporting limits, presence of non-target analyles

Estmated Maximum Possible Concentration

Estimated result balow quantitation limit; method of standard additions(MSA)

Estimated value; the aralyte concentration was less than the RLALOG. The cooler temperature at receipt exceeded regula
Free Liquid

Sample analysis performed past holding time.

Sample analysis performed past holding time. The cooler temperature at receipt exceeded regulatory guidelines for reque
Semiquantitative result {out of instrument calibration range)

Estimated value; the analyte concentration was less than the RLALGQ.

Analyte detected in both the method blank and sample above the MDL.

Estimated value; the anaiyle concentration was less than the RL/LOQ.

Estimated value; the analyte concentration was less than the RLLOS. The cooler temperature at receipt exceeded regula
Estimate; columns don't agree to within 40%

Estimated concentration; analyzed by method of standard addition {MSA)

Sample reporting limits elevated due to matrix interference

The associated blank spike (LCS) recovery was above the laboratory acceptance limits.

The associated blank spike (LCS) recovery was below the laberatory acceptance limits.

Matrix effect; the concentration is an estimate due to matrix effect.

Tentatively identified compound(TIC)

Not appiicable

Nat detected at or above the reporting limit (RL/MDL).

Not detected at or above the reporting limit (RL). Analyte present in method blank.

Analyte was not detected. The concentration is below the reported LOD. The cooler temperature at receipt exceeded rag
Not detected; sample reporting fimit {RL) elevated due to interference

Not detected; analyzed by method of standard addition (MSA)

Not detecled; Sample analysis performed past holding time.

Not detected; Sample analysis performed past holding time. The cooler temperature at receipt exceeded reguiatory guide
Not found by library search

No fres liquid

Non-ignitable

Analyte is not required to be analyzed

Not spiked

Concentrations >40% difference between the two GC columns

One or more quality control criteria failed. See narrative.

Quantity of sample not sufficient to perform analysis

Reanalysis confirms reported results

Reanalysis confirns sample matrix interference

Analyzed by method of siandard addition (MSA)

Sample matrix interference on surrogate

Reported results are for spike compounds only

Library Search Compound

Too numerous to count

Too numerous fo count. Analyte present in methed biank.

Too numerous to count. The cooler temperature at receipt exceeded regulatory guidefines for requested testing.
Too numerous to count. Sample analysis performed past holding time.

Analyte was not detected. The concentration is helow the raported MDL.

Undetected; the MDL and RL are estmated due to quaiity controi discrepancies.

indetected; the analyte was analyzed for, but not detected.

Post-digestion spike for furnace AA out of control limits

Exceeds regulatory limit

Exceeds regulatory iimit; method of standard additions {MSA)

m
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Microbac Laboratories Inc.
List of Valid Qualifiers
July 30,2015

Quaikey: STD

Z Canngt be resolved from isomer - see below

m
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COC No. A45242

158 Starlite Drive
e

&EYMICROBAC®

Phone: 740-373-4071
Toll Free: 800-373-4071

IE EEI Elﬂl IEEI CHAIN-OF-CUSTODY RECORD
Company Name:
Program
CM"t__;a Buﬂ)«.r LOG\GS Oew ?
Project Contact: Comtact Phone #: ”
we,_Pidte (740) 313- ysgam Clrcra
Turn Around Requirementa; Location: - e [ooo
$I0 41- OS5~ AT 12 e
Project ID: ] i ;|
Adekie Vonku C,uw\pom'\!. - § Cloteer
Sampler (print): Signatura: M S (D
"\ (]
rédhae P i ADDITIONAL
ichoe| S N 5,9 4 REQUIREMENTS
Sample £|8 % z| o
1.0, No, S|a Date Time Matrix® 2|
Biddnis Yonku ¥y 1/@\[}5 10 0nm i
= Microbac OVD
== Received: 07/28/2015 14:22
= By: BRENDP GREGORY 221000073172
Relinquished by: Date Time .| Received hy: % Time | Recesived by;
{Signature} {Signaiurs) -g '21’6,{@1 " J{:‘be qet . | {Signatura)
Relinguished by; : : Date Time ceived for Laboratoky by: D Time Remarks:
(Sign ’/// (Slgnaturs) 7 ]5’ / a @
2N i -
“Water (W), Soil (S), Solid Waste (SD), Unknown (X} ,
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Operational Data

Static Reservoir Pressure 225.
Avg dally rate: 3000 BBL/Day
~ Maximum daily rate: 4000 BBL/Day
: Average inj pressure: 1500
Max inj pressure 2000
injection Fluid Additives Production and Flowback Brine Water
Corrosion inhibitor
Blocide
Nature of anaulus and fluid There Is no fluid in the annulus
-the annulus is an open space in which the anly
liquid present Is the condensate that forms as as a
result of the inj fluid down-hole.  -The annuli has
a constant pressure of 0 PSI, The annuli will become
pressurized only In the event of a well Integrity
fallure, at which time the facility personnel will shut
off the well and notfiy the State,
Please refer to the plugging and abandonment prorcedure for permanent well closure
-In the event of a well failure, the state wil) be
notified immediately and the well will be shut off
and any fiuld in the holding tanks will be
transported via truck to another dispesal location
Groundwater Use The surrounding landowners are not dependent on
-~ groundwater. The only water source is a cistrern at
the church roughly a quarter mile away that brings
in water from the city. No groundwater is used in
the area
Corrective Action The only well within the AOR that pentrates the
Gordon Formation Is the Ritchie Hunter #1, also
operated by GreenHunter Water -UIC2DD859721.
That well will be plugged upon the permitting of
the Ritchle #2
Chemical Analysls Have attached the Microbac results with the permit
attachments
Monitoring Data
WR-40 & Monthly 5G Test CEWED
The incoming disposal fluid is first dispatched by the Company at the main Marietta Office locatith, 4 nd Gas
The dispatchers keep a manifest on record Office of Ot &
The fluid that comes into the facility is first micron tested by the facility operator 20\5
-Once deemed disposable fluid, the facility operator will document: MAR 9
Fluld source - Operator, pad, API #, etc..
Injection Pressure WV De[:)al'h'\'\e“\t ?;tion
Annulus Pressure Env-“onmentai Prote
Flow Rate
Cumulutive Volume
P Type
Transport Company (GRH or Third Party}
Quantity
Date
Ticket Number

-The facitity operator brings the dlsﬁosal information to the maln Marletta office weekly



Ritchie Hunter #2 - Deficlencies
Section 1
A. Northing: 4345233.4

Section 6

A. Joints/Couplings
Length
Vaives
Buried
Pressurein Line
Wellhead Elevation
Facllity Elevation

Easting; 491755

{2)-Service End Connectors {1)- Pipe to Pipe Connector
1408'

{2}-One at the Facility & One at the Wellhead

The lines have been buried, the ends are above ground

1700 P5f

1021

1060°

We will pressure test the line upon burying the ends next week{8/9 - 8/15)
B. Mo Tanks at the Wellhead, the fiuid is plped in from an existing facility - Ritchie Hunter##1

C. Bottem Hole Fracture Pressure

2940 PS|

MAX PROPOSED INJ OPERATIONS

Virgin Reservolr Pressure
Inj Rate{bbi/hr)

Infection Volume{bbl/day)
Injectlon Pressure(psig}
Bottom Hole Pressure

Section 7
A. Depth of Lowest USDW

1400 psi

210 hbi/hr
5000 bbi/day
2000 PS|
25900 PSI

208’
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Formation Fluid Compatibility Assessment
Ritchle Hunter Water Disposal
Ritchie Hunter Disposal wWell #2
API: 47-085-10142

Barium Iron Magnesium Sodium PH Chloride TDS
Sample MG/L MG/L MG/L MG/L Unit MG/L MG/L
L14061672 467 101 1500 33600 5.84 5150 71100
114071617 934 164 2000 46100 5.84 108000 166000
114051014 994 104 1180 27700 3.59 46000 167000
L14031355 113 64 935 21900 6.31 68200 82100
L13101751 186 133 2400 57100 5.57 156000 250000
L14010244 1080 106 1450 38400 6.5 91900 96400

Average: 629 112 1584 37466 5.88 79208 138766



Walls Serelerd by Ritchlo SWO 52

Qperstor Well Name AMta
Eneeplus Tanner 471-TH3-0583
Enernius Winters 43-TI00577
QT Tl 4701706248
Korthrest Newoel Rescurdes Stadler g 47-610-1656
KG Enurgy H. lynch 4240331778
JoyBee 0.3 623 Ao £3017-05969
JavBeCiA G Broome 47-103-02500
Jaybee CL 6 G2 Bresma 42-103-02501
foyBec OF B Gas Broome 47-303-20502
SvBcs Ol G Coffman A1Y-D60E2
JyBea S R Gas Hormer 4701705928
leyBce Cil & Gas Hemer 4101 7-05929
layboe Q28 Gas Homer 473170600
Int20lEGn Sncald 41085-0929)
JavdecCla0n Cncpat 4308509294
lnyBeeCIA Gis LOmis 0350097
leydew Ci & Gos L i L5998
JmyBea OF & Gz LDwis 4103505159
Jayfec O & Bas LDavls 4708505300
Inyfies &il 8 Gas LDavig 47-025-09301
ioybee OB 8 Gax Bointyre 709303029
SyBez O34 G613 Mcintyre 4705502024
feyBee O & Gas Bdgintyre 47:055-02005
foyBeaQi G Gas Mitintyra 4108502026
layBec Ol & Gas Senutburg 47017084352
loyBew Ok Gas Scwiburg 42-017-05965
layllao O3 & Gas Schulburg SF0LI703970
B CR & Gae Schuibury ATTEITE
iyt O A Gas SherpfHurdey SHT03712
Iylee i bn 8701705713
lyBey QU & B Shamp/Hurtey AF0LT-05876
Jxyian Cd & Gas SapMudey 4200703996
LoyRe OO0 & Gas Sharp/Hurtey 4701708597
Ixytoe O 5 Gas ™3 47-055-02100
SoyBee OL E Gae. 113 £)025-025052
hylee Qi biGn T4 47-055-02053
Hyioe 0 & Gas W 4709502050
InSeeCA8 Gas W 47-085-0205)
JayBes O3 8 Gas W03 4709502091
JoyBeo Ot & Gas W04 #7-005-02062
Stalnzier Enevgy Haymend 541 4709703811
Statnaker Energy McCizhn 525 41057635
Stalnaker Enargy Sidmars 538 47-097-G3785
Tep Oriing Barker 1585 4700503611
Tz Driliing P. Bacier 1508 4723587
Teled Coflbes 1138

Triad E Weose 1107 A7-0a5-02021
Triad EWesie 1103 47-085-020%x
rigd E Woese 1102 470850500
Tring R Weese 1110 4705502017
Trad Wetzel PAN26 43-103-02263
Wpen O B G Comna l 47:049-02179
Wit Ol & Gis Donna 2 47-049-0207C
Wico 018 Gas Derns 3 41063402188
Waoa O & Gas Donnad 47-049-02181
Waco O & Ges Dot g 4704502183

Office of Oll and Gas
Sownm  somos MAR 92015

2 Wy Deparmentof
Gowld 2162V 4705703587 Environmenta‘ F'I'Otectlon

CEEEFEEEEEEFEEE]
g
2
:



MATERIAL SAFETY DATA SHEET

1. CHERMICAL PRODUCT & COMPANY IDENTIFICATION

GreenHunter Water, LLC and its affiliates Information: (972) 410 1044
1048 Texan Trall

Grapevine, TX 76051

Product Name: Produced Water Last Revision: 11/7/2011
MSDS Number: A0133.msd Date Prepared: 03/07/06

Synonyms: Formation Water, Salt Water, H20, Oily Water

Description: Water extracted from naturai gas well production with residual mineral contents
and residual hydrocarbons.

2. COMPOSITION & INFORMATION ON INGREDIENTS
Occupational Exposure Limits*

OSHA ACGIH

Product CAS No Wt% PEL TLV Other Units
Produced Water Mixture N/A N/A N/A
Components
Water >68™ N/A
Mineral Variety <32 N/A
Gas Condensate 8002-05-9 <1 NIA N/A ppm
Benzene 71-43-2 <1 1.0 05 § — ppm
Hydrogen Sulfide 7783-064 <1 10# 10 18 Tl ppm
Key: * = 8-Hr. TWA unless otherwise specified

- = Normal composition ranges are shown. Exceptions may occur depending upon

the source of the produced water,
N/A = Not Available
STEL = Short Term Exposure Limit; 15 minutes.
# = Vacated 1988 PEL. The manufacturer has included this data for informational
purposes since these values were vacated in 1992,

3. HAZARDS IDENTIFICATION

Note: This product has not been tested by GreenHunter Water, LLC to determine its specific
health hazards. Therefore, the information provided in this section includes health

hazard information on the product components. RECENED
: i as
Carcinogenicity:  NTP JARC Monographs OSHA Regulate@ffice Of Oil and G
Benzene Yes Yes Yes WAR 9 20

Potential Health Effects from Overexposure:

£
- wv Department 0!
Environmental Protection



Eyes: May cause eye irritation. Eye contact with st gas may cause painful irritation
and may be indicative of exposure above applicable HQS standards.

Skin: Contact may cause skin irritation.

inhalation:  Breathing the mist and vapors may be irritating to the respiratory tract. H2S is
initating and highly toxic if inhaled.

Ingestion: Ingestion may cause irritation of the digestive tract that may result in nausea,
vomiting and diarrhea. In addition, signs and symptoms of H,S toxicity may be

present.

Chronic Effecis:
Not determined,

Additional Medical and Toxicological Information:

Natural gas condensate and some of its fractions, which can contaminate produced water, have
been shown to cause skin irritation damage and even cancers when appiied directly and
repeatediy to the skin. When laboratory animals inhale oil vapors at high concentration or ingest
in repeated doses, various tumors have daveloped.

Benzene is recognized as a human carcinogen by OSHA, NTP, ACGIH and IARC. Benzene
affects the blood system and can develop a form of leukemia (see 29 CFR 1910.1028 for
standard).

4. FIRST AID MEASURES
Eye Contact: Flush eyes with clean, low-pressure water for at jeast 15 minutes,
occasionally lifting the eyelids. If pain or redness persists after flushing, obtain medical attention.

If eye is exposed to hot liquid, cover eyes with cloth and seek medical attention immediately by
calling 911.

Skin Contact: In case of hot liquid exposure, do not remove clothing or treat — wash only
unburned area and seek medical attention immediately by calling 911.

inhaiation: immediately remove person to area of fresh air. For respiratory distress, give
oxygen, rescue breathing, or administer CPR if necessary. Obtain prompt medical attention by
calling 911.

Ingestion: Do not induce vomiting. Seek medical attention.

Medical Providers: Medical providers are urged to contact a Regional Poison Center at 800-

222-1222,
5. FIRE FIGHTING MEASURES
Flash Point: N/A
Flammable Limits in Air, % by Volume:
Lower: 4.0
Upper: 46.0

Autoignition Temperature: N/A



e

Extinguishing Media: Dry chemical, foam, carbon dioxide, or water spray.
NFPA Ratings: Health: 1 Flammability: 4 Reactivity: 0

General Hazard:
May react with strong oxidizing materials and a wide varisty of chemicals. Forms explosive
mixtures with air.

Fire Fighting Instructions:

Any fire would be associated with any natural gas condensate floating on the surface of he
produced water. Water may be ineffective on flames but should be used to keep fire exposed
containers cool. Keep the surrounding areas cool by using water mists. Firefighters should wear
self-contained breathing apparatus and full protective clothing.

8. ACCIDENTAL RELEASE MEASURES

Stop the source of the leak or release. Clean up the releases as soon as possible, observing
precautions in Personal Protection Equipment section. Contain liquid to prevent further
contamination of soil and surface water. Cleanup small epills using appropriate techniques.
Where feasible and appropriate, remove contaminated soll or flush with fresh water. Foliow
prescribed procedures for reporting and responding to larger releases. Advise authorities and
the National Response Center (800-424-8802) if the release is to a watercourse.

7. HANDLING & STORAGE

Store and transfer away from sources of ignition. Use only explosion proof or intrinsically safe
electrical equipment where product is stored or handled. Store containers in a well ventiiated
area. Do not handle near food or drinking water. Wash after handling and shower at end of work
period.

8. EXPOSURE CONTROLS AND PERSONAL PROTECTION

Eye Protection: Chemical goggles or face shield should be worn when handiing product if
the possibility of spray exists.

Skin Protection: Normal working clothes should be wom. Wash contaminated clothing
prior to reuse.

Inhalation: Respiratory protection is not required for normal use. At excessive
concentrations, wear a NIOSH approved air purifying reepirator with
organic vapor cartridges.

Ventilation: Work in well ventilated areas. Use non-sparking tools where liquids or
vapors from the condensate contamination may be generated at
flammabie concentrations.

8. PHYSICAL & CHEMICAL PROPERTIES

1]

Boiling Point @760 mmHg: 2'!° 2°F Freezing Point: <32 F

Vapor Pressure mmHg @100 F: N/A Vapor Density (Air=1); 1.2

% Solubsility in H,0: Soluble in water pH: N/A

Specific Gravity 60/60F: >1@0°C Evaporation Rate: N/A

% Volatile by Voiume: Negligible Odor: Slight hydrocarbon and/or rotten egg



Viscosity {method, temp.): N/A Appearance: Clear or opaque liquid

10. STABILITY & REACTIVITY

Stability: Stable.

Hazardous Polymerization: Will not occur.

Conditions to Avoid/incompatibilities: Keep material away from heat, sparks, open flames,
and oxiders such as chlorine,

Hazardous Decomposition Products: Normal combustion of st creates sulfur oxides.

11. TOXICOLOGICAL INFORMATION
Refer to Section 3.

12. ECOLOGICAL INFORMATION
No data available.

13. DISPOSAL CONSIDERATIONS

This product is not a “listed” hazardous waste. But when disposed of in containers may meet the
criteria of being an “ignitable” waste. It is the responsibility of the user to determine if the
material disposed of meets federal, state, or local criteria to be defined as a hazardous waste.

14. TRANSPORT INFORMATION
Weter, liquid, DOT Number N/A

16. REGULATORY INFORMATION
EPA SARA TITLE lll

Section 302 EPCRA Extremely Hazardous Substances (EHS)
Product Component CAS No. Wi% RQ, Ib TPQ, Ib
None

Section 304 CERCLA Hazardous Substances

Product Component CAS No, Wi RQ, lb
Benzene 71-43-2 <1 10
Hydrogen Sulfide 7783-06-4 <1 100
Secilon 311/312 Hazard Categorizaiion

Acute: Chronic: Fire: Pressure: Reactive:

X X X

Section 313 EPCRA Toxic Substances

Ingredient CAS No. Wt.%

Benzene 71-43-2 <1

Hydrogen Suifide 7783-06-4 <1

Key RQ = Reportable Quantity
TPQ = Threshold Planning Quantity of EHS

CALIFORNIA PRCPOSITION 65 WARNING
Chemicals known to the State of California to cause cancer, birth defects, or other reproductive
harm may be found in crude oil and petroleum products. Although it is possible to sufficiently



refine a crude oil or its end products to remove the potential for cancer, we are advising that one
or more of the listed chemicals may be present in some detectable quantities. Read and follow
directions and use care when handling crude oil and petroleum products.

16. OTHER INFORMATION

THIS INFORMATION RELATES ONLY TO THE SPECIFIC MATERIAL DESIGNATED AND
MAY NOT BE VALID FOR SUCH MATERIAL USED IN COMBINATION WITH ANY OTHER
MATERIALS OR IN ANY PROCESS. SUCH INFORMATION IS TO THE BEST OF THIS
COMPANY'S KNOWLEDGE AND BELIEVED ACCURATE AND RELIABLE AS OF THE DATE
INDICATED. HOWEVER, NO REPRESENTATION, WARRANTY OR GUARANTEE IS MADE
AS TO THE ACCURACY, RELIABILITY OR COMPLETENESS. IT IS THE USER'S
RESPONSIBILITY TO SATISFY THEMSELVES AS TO THE SUITABILITY AND
COMPLETENESS OF SUCH INFORMATION FOR HIS OWN PARTICULAR USE.

This is the end of MSDS A0133.msd
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APPENDIX H

o, GROUNDWATER PROTECTION PLAN

Facility Name; Ritchie Hunter #2

Facility Location;
| Postal Service Address: 122 Lonesome Pine Rd

Ellenboro, WV 26346

Latitude : 39°15'30.41" LOI‘lgitUde: 8°5'58.54"

Contact Information:
Person: | Bryn Mueiler

Phone Number: (469)444-9816
E-mail Address: | hmyeller@greenhunterwater.com

Date: 3/6/2015

1. Alist of all operations that may contaminate the groundwater.

Handling and Disposing of Oilfield Produced Brine Water

2. A description of procedures and facilities used to protect groundwater quality from the
list of potential contaminant sources above.

Any accumulated stormwater inside of the containment berm will flow to the

1000 gallon sump. The sump is equipped with a float vaive. Once the SUEE\ £D
reaches a certain amount, the product will flow to the 210 barrel crud®REVE! d Gas
oll/brine water storage tank. No stormwater will be discharged fofitbe of O 2"
secondary containment structures. VAR 2015

v Dapatment of

ptection
3. List procedures to be used when designing and adding new equipm@_mﬁmkﬁﬁm?} Py

Any new equipemtn will be installed and maintained with the same integrity
o=, as the current equipment. Any possible spiils will be confined to the
secondary containment and will flow to the underground sump. No
groundwater will be affected.

Promating a beaithy environment, dep



(4/25)

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

Handling and Dispesing of Oil and Gas Produced Brine Water

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

There is no groundwater use at this facility or on any adjacent property. The
Ritchie facility has fresh water brought in and the only other water usage is via
a cistern at a nearby church roughly .25 mile from the facility.

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

GreenHunter Water will not allow any waste material to be used for deicing or
fill material; only state approved and environmentally-friendly fill will be used,
-~ unless otherwise directed.

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,

Facility personnel receive training for protecting the groundwater by routinely
inspecting the external tank sidewalls, tops, attached vaives, and piping. The
personnel conducting the inspections are required to record the ﬁndmgs any
deficiencies noted during the routine inspections are recorded an ey
brought to the attention of the on-site facility manager. The daily i \ and Qas
checks will be recorded in the main Marietta office for a perid@#i£st 3

years. WAR 9 7015
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8. Include provisions for inspections of all GPP elements and equipment. Inspections must

be made quarterly at a minimum.

External tanks sidewalls, tops, and attached valves and piping are inspectad
routinely during daily operations. Facility personnel conducting the inspections
are required to record the findings, any deficiencies noted during the routine
inspections are recorded and immediately brought to the attention of the on-site

facility manager.

Signature:

Date: March 6, 2015

Promueting o healthy environment.
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GreenHunter Water
Future Plugging Procedure
APl: 47-085-10142

Pull Tubing and remove packer

Run tubing back in well and set 200’ cement plug from 6180°-6380"

Run tubing tag cement top with tubing to guarantee cement placement

Load 7” casing with 6% gel as pulling tubing out of casing

Use 7” casing to set 100' cement plug from 2000°-1900°

Use 7" casing to set cement plug from 300'-400’ over bottom of 8 5/8” casing
Use 7" casing to set cement plug from 200’ to surface.

Erect monument

RECEIVED
Ofiice of Oil and Gas

MAR 920

WV Department of
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APPENDIX 1

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: GreenHunter Water, LLC
28407 State Route 7
Marietta, OH 45750

Date: March 6, 2015

Subject: Underground Injection Control (UIC) Permit Application
#

Requirement for Financial Responsibility

L Robert W. Sioan . verify in accordance with 47CSR13-13.7.¢,, that |
will maintain financial responsibility and resources to close, plug, and abandon
underground injection wells(s) in a2 manner prescribed by the Chief of the Office
of Oil and Gas.

Name: Robert V\‘LSJQan .
Signature: W
ED

Date: March 6, 2015 ECE!\I
Office of On and G2

ent of
Depa“{?,mtecﬁon

Env‘\ronme“"a
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APPENDIX J

Site Security for Commercial Facilities

Provide a detailed description of the method(s) wtilized 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.

The tank battery is surrounded by a locked fence with lighting and cameras for
additional security. The facility is manned around the clock by designated
employees to guarantee no illegal dumping or vandalism occurs.

PPromedting o healthy environment.
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APPENDIX K

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

Permit/approvals

I} Number

Hazardous Waste Management Program
under RCRA

NPDES Program

Prevention of Significant Deterioration
(PSD)

Nonattainment Program

Dredge or Fill

NPDES/NPDES — Stormwater

WVDEP - Office of Waste Management
OWM) — Solid Waste Facility

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

WVDEP - OWM — UST

CERCLA — Superfund

WYV Voluntary Remediation —
Brownfields

FIFRA - Federal Insecticide, Fungicide
and Rodenticide Act A

Well Head Protection Program (WHPP)

Underground Injection Control (UIC)

Toxic Substances Control Act (TSCA)

Best Management Plans

Management of Used Oil

Other Relevant Permits (Specify):

Promoting a healthy environment



