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Postage | $

Certified Fee

Retun Receipt Fee
(Endorsement Required)

Restricted Delivery Fee
(Endorsement Required)

Total Postage & Fees | $

Sent To
John & Melissa Cascarelli

Sireet, Apt. No.;
or PO Box No.

Rt.3, Box 55 A

City, State, ZIP+4

Salem, WV 26426
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- SENDER: COMPLETE THIS SECTION

B Complete items 1, 2, and 3. Also complete: 1| A. Signa
item 4 If Restricted Delivery is desired. (

M Print your name and address on the reverse H j p.

so that we can return the card to you. TBeceivedby ( Prigted Name) te of I eh
B Attach this card to the back of the mailpiece, 2 é

or on the front if space permits. 5 7” { LC( °Zd/

D. Is delivery address different from item 1?2 El Yes
If YES, enter delivery address below: O No

1. Article Addressed to:

Carolyn Lehmann Trust c¢/o -
Kristian Loel Rexroad Bikas |
P.0. Box 418 '
Babb, MI' 59411

3. Service Type
rtified Maii  [J Express Mail
O Registered 0] Return Receipt for Merchandise
O Insured Mail {0 C.O.D.

4. Restricted Delivery? (Extra Fee) O Yes

.......... v

2. Article Number - ’ - S e T e
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"® Sender: Please print your name, address, and ZIP+4 in this box ®

BETH A. ROGERS
DODDRIDGE COUNTY CLERK
118 E. COURT ST., RM 102
WEST UNION, WV 26456
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M Complete items 1, 2, and 3. Also complete
item 4 if Restricted Delivery Is desired.

" SENDER: COMPLETE THIS SECTION COMPLETE THIS SECTION ON DELIVERY
B Print your name and address on the reverse
so that we can return the card to you

" o), g
0O Addressee
B Attach this card to the back of the mailpiece,

‘ - I3 |ved by ( ﬁﬂed NEB) 77: %f D/%ery
or on the front if space permits. COJ'(;G( z _

D. Is dehvery address dlffenerﬁpm itern 1 1220 Yes

1. Article Addressed to:

John & Melissa Cascarelli’: S o0
Rt. 3, Box 55 A R
Salem, WV 26426 o = i
===
3. Service Type :‘ R
K Certified Mais O Expres Mal
O Registered ~ ™~ [J Retumn Receipt for Merchandise
[ insured Mail O c.oD.
4. Restricted Delivery? (Extra Feg) O Yes
2. Article Number
(Transfer from service labe) 7012 1010 DDD]. '-lEE:E’ 809k
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* Sender: Please print your name, address, and ZIP+”‘4 n this box T

'BETH A. ROGERS
DODDRIDGE COUNTY CLERK
118 E. COURT ST., RM 102
WEST UNION, WV 26456
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By: BH - MEH - AML W. C .Underwood Jr.
Asst. Chief Tax Deputy Sheriff of Doddridge County

The Person paying Money into the Treasury shall forthwith file one of these Receipts with the County Clerk

Doddridge County, West Virginia

No. 7
Date: July 9, 2013
*»*Customer copy*™*

Received: #13-031 Antero ~ $1,985.75

In Payment For: 318 Building Permits (LP)
For: 12-Flood Plain Ordinance #20 Fund

By: BH - MEH - AML W. C .Underwood Jr.

Aset Chi-"Tax Deputy Sheriff of Doddridge County




By: BH - MEH - AML Michael Headley
Asst. Chief Tax Deputy Sheriff of Doddridge County
The Person paying Money into the Treasury shall forthwith file one of these Receipts with the County Clerk
Doddridge County, West Virginia
No. 4859 '
Date: July 9, 2013
***Customer copy***

Received: #13-031 Antero $1,985.75

In Payment For: 318 Building Permits (LP)

For:

By:

12-Flood Plain Ordinanc Fund #20 Fund

BH - MEH - AML Michael Headley

Asst. Chief Tax Deputv o _ Sheriff of Doddridge County



ﬁ ANTERO RESOURCES CORPORATION Page 1 of 1

ANTERO 1625 17th STREET, SUITE 300
RESOURCES DENVER, COLORADO 80202

Vendor Name Vendor No. Date Check Number Check Total

DODDRIDGE COUNTY COMMISSION 43312 Jul-02-2013 32831 $1,985.75

VOUCHER VENDOR INV # INV DATE TOTAL PRIOR PMTS NET
AMOUNT & DISCOUNTS AMOUNT

07-AP-881  XSTAGINGAREA 07/02/13 1,985.75 0.00 1,985.75
FLOOD PLAIN PERMIT APP- COX STAGING AREA '
TOTAL INVOICES PAID 1,985.75

DETACH AND RETAIN FOR TAX PURPOSES



Doddridge County Flood Plain Application Fee Calculator (if in Flood Plain)

Cox Staging Area

Estimated Construction Costs $97,150.60
Amount over $100,000 -$2,849.40
Drilling Oil and Gas Well Fee $1,000.00
Deposit for additional charges $1,000.00
$5 per $1,000 over $100,000 -$14.25

Amount Due with application $1,985.75




Legal Advertisement:
Doddridge County

Floodplain Permit Application

Please take notice that on the 09" day of July, 2013,

ANTERO RESOURCES APPALACHIAN CORP. filed an
application for a Floodplain Permit to develop land located at or
about: VICTOR & WANDA COX, Surface Owners, Greenbrier District,
Deed Book /Page: 229/313 & 65/123, Tax Map: 13 Parcel 11 & TM 14 Parcel 8
The Application is on file with the Clerk of the County Court and
may be inspected or copied during regular business hours.
Any interested persons who desire to comment shall present

the same in writing by July 29", 2013.

Delivered to the:
Clerk of the County Court

118 E. Court Street, West Union, WV 26456.

Beth A Rogers, Doddridge County Clerk

Dan Wellings, Doddridge County Flood Plain Manager
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application for a Floodplain Permit to develop land located at or

about: VICTOR & WANDA COX, Surface Owners, Greenbrier District,

Deed Book /Page: 229/313 & 65/123, Tax Map: 13 Parcel 11 & TM 14 Parcel 8

" The Application is on file with the Clerk of the County Court and

may be lnspecied or copied during regular business hours.

Any interested persons who desire to comment shall present

the same in writing by July 287, 2013,

Delivered to the:
Clerk of the County Court
118 E. Court Street, West Union, WV 26456.

Beth A Rogers, Doddridge County Clerk

Dan Wellings, Doddridge County Flood Plain Manager




ANTERO
RESOURCES

Antero Resources

July 1, 2013
1625 17th Street
Denver, Colorado 80202

Office 303.357.7310

Doddridge County Commission
Attn: Dan Wellings, Doddridge County Floodplain Manager Fax 303.357.7315

118 East Court Street, Room 102
West Union, WV 26456

Mr. Wellings:

Antero Resources Appalachian Corporation (Antero) would like to submit a Doddridge County
Floodplain permit application for our Cox Staging Area. Our project is located in Doddridge County,

Greenbrier District. Per the enclosed HEC-RAS study prepared by The Trasher Group, Inc. on June 7,
2013, the placement of the topsoil in the floodplain will not create an increase of the flood elevation or

cause significant erosion.

Attached you will find the following:

Doddridge County Floodplain Permit Application and permit fees

HEC-RAS Study

FIRM Map
Copies of other required permits

YVVY

If you have any questions please feel free to contact me at (303) 357-6820.
Thank you in advance for your consideration.

Sincerely,

Shauna Redican

Permit Representative
Antero Resources Appalachian Corporation

Enclosures
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PERMIT NO. /3- O 3/

DODDRIDGE COUNTY
FLOODPLAIN DEVELOPMENT

PERMIT
PURPOSE FOR PERMIT:___ S 7 A G /N C N £E N

ssuento_ AN TELo PESoUdLCES

avoReEss__ (6 A S [ 77H STREELT, DENVERL O
YO 202

PROJECT ADDRESS: @f 3 Box 4¢ {445M,Wl/</
ZA% WAL /3 -PARCE L 1) < TAX p74P 14 eree

PARCE,
ISSUED BY: l/@% %%% ;

DATE: 07/5//20 /3
/ [

THIS PERMIT MUST BE POSTED ON THE PREMISES IN A CONSPICUOUS PLACE SO AS TO BE CLEARLY

VISIBLE FROM THE STREET.




PERMIT # 13-031

Cox Staging Area

DODDRIDGE COUNTY

FLOODPLAIN DEVELOPMENT PERMIT APPLICATION

SECTION

HwNp

v

1: GENERAL PROVISIONS (APPLICANT TO READ AND SIGN)

No work may start until a permit Is Issued.
The permit may be revoked if any false statements areimade herein.
If revoked, all work must cease until permit is re-issued.

Development shall not be used or occupied untll a Certificate of Compliance is
issued.

The permit will expire if no work Is commenced within six moriths of issuance.
Applicant is hereby informed that other permits may be required to fulfill local,
state, and federal requirements.

Applicant hereby gives consent to the Floodplain Administrator/Manager or his/her
representative to make inspections to verify compliance.

I, THE APPLICANT CERTIFY THAT ALL STATEMENTS HEREIN AND IN
ATTACHMENTS TO THIS APPLICATION ARE, TO THE BEST OF MY
KNOWLEDGE, TRUE AND ACCURATE.

APPLICANT’S SIGNATURE Ka@/\ m

July 1, 201Q

DATE

SECTION 2: PROPOSE DEVELOPMENT (TO BE BE COMPLETED BY APPLICANT).

IF THE APPLICANT IS NOT A NATURAL PERSON, THE NAME, ADDRESS, AND
TELEPHONE NUMBER OF A NATURAL PERSON WHO SHALL BE APPOINTED BY
THE APPLICANT TO RECEIVE NOTICE PURSUANT TO ANY PROVISION OF THE
CURRENT DODDRIDGE COUNTY FLOODPLAIN ORDINANCE.

Antero Resources Appalachian Corporation - Kevin Kilstrom, Vice

APPLICANT’S NAME: President of Production o =

. 1625 17th Street, Denver, CO 80202 L 2

ADDRESS:__ ' , , A ;
TELEPHONE NUMBER: Contact Shauna Redican: 303-357-6820 s \

PR &8/

S5

e ==

:‘<‘ o £

< 2




BUILDER’S NAME:
ADDRESS:
TELEPHONE NUMBER:

ENGINEER’S NAME: The. 7 hcasher ¢ roup -~ Michael Nashoc

ADDRESS 30 Columt)la. Bou.le_!_;é C,|cu~\gsloum\ llJU %30\
TELEHONE NUMBER: 304 - (24 - ‘H08‘

PROJECT LOCATION:

NAME QF SURFACE OWNER/OWNERS (IF NOT THE APPLlCANT)S\)\fA?:f‘ ond ww\a. Cox

PM.E. Clucel
ADDRESS OF SURFACE OWNER/OWNERS {IF NOT THE APPLlCANT)‘)Qh 3, Sox 46 |
2 Unkrosn Sqlem WV 426

DISTRICT:  Sreenbrier
DATE/FROM WHOM PROPERTY

PURCHASED:

LAND BOOK DESCRIPTION: Tillable. , Wendland

DEED BOOK REFERENCE: ')bB 22"1 Ps 313 SDR L5 - P65 23

TAX MAP REFERENCE:__ "TM 12 - B I A TM 1Y+ Pac 3

EXISTING BUILDINGS/USES OF PROPERTY: Oone nene D Averdoned Clo cch /,W.o,

NAME OF AT LEAST ONE ADULT RESIDING IN EACH RESIDENCE LOCATED UPON THE SUBJECT
PROPERTY__ Victor Cox

ADDRESS OF AT LEAST ONE ADULT RESIDING IN EACH RESIDENCE LOCATED UPON THE
SUBJECT PROPERTY_RY, 3, Rox 46 Salem WN_ 26424

To avoid delay in processing the application, please provide enough information to easily
identify the project location.

DESCRIPTION OF WORK (CHECK ALL APPLICABLE BOXES)
A. STRUCTURAL DEVELOPMENT




ACTIVITY STRUCTURAL TYPE
] New Structure - (] Residential (1 - 4 Family)
; [l Addition 1 Residential {more than 4 Family)
| ] Alteration 0 Non-residential (floodproofing)
; i) Relocation {1 Combined Use (res. & com.)
i 1] Demolition , { Replacement
1 Manufactured/Mobil Home

8. OTHER DEVEOPLMENT ACTIVITIES:

X Fill i Mining 1 Drilling () Pipelining
X Grading

] Excavation (except for STRUCTURAL DEVELOPMENT checked above)

0 Watercourse Altercation (including dredging and channel modification)

[ Drainage Improvements (including culvert work)

{} Road, Street, or Bridge Construction

0 " Subdivision (including new expansion)

[ Individual Water or Sewer System

[ Other (please specify)

C.  STANDARD SITE PLAN OR SKETCH

1, SUBMIT ALL STANDARD SITE PLANS, IF ANY HAVE BEEN PREPARED.

2, IF STANDARD SITE PLANS HAVE NOT BEEN PREPARED:;
SKETCH ON A SEPARATE 8 % X 11 INCH SHEET OF PAPER THE SHAPE AND LOCATION OF
THE LOT. SHOW THE LOCATION OF THE INTENDED CONSTRUCTION OR LAND USE
INDICATING BUILDING SETBACKS, SIZE & HEIGHT. IDENTIFY EXISTING BUILDINGS,
STRUCTURES OR LAND USES ON THE PROPERTY.

3. SIGN AND DATE THE SKETCH.

ACTUAL TOTAL CONSTRUCTION COSTS OF THE COMPLETE DEVELOPMENT
IRRESPECTIVE OF WHETHER ALL OR ANY PART OF THE SUBJECT PROPOSED
CONSTRUCTION PROJECT IS WITHIN THE FLOODPLAIN $ 97,150, 60

D. ADJACENT AND/OR AFFECTED LANDOWNERS:

3




A put o—d’w

1. NAME AND ADDRESS OF ALL OWNERS OF SURFACE TRACTS ADJACENT TO THEAREA
OF THE SURFACE TRACT (UP & DOWN STREAM) UPON WHICH THE PROPOSED -
ACTIVITY WILL OCCUR AND ALL OTHER SURFACE OWNERS UP & DOWN STREAM)
WHO OWN PROPERTY THAT MAY BE AFFECTED BY FLOODING AS IS DEMONSTRATED
BY A FLOODPLAIN STUDY OR SURVEY (IF ONE HAS BEEN COMPLETED).

NAME:_John ¥ Me lisca. Cascare ||} NAME:_Canlyq Lelymann RHr/Kn;h,\Lce)

ADDRESS: &Y, 3 Bex 5¢A ADDRESS: P, 0. Box 48 Rexraed. Bikes

 Salem WV 26426 _Bakl MT S9YI

NAME: ' NAME:
ADDRESS: ' ADDRESS:

io)is

1. NAME AND ADDRESS OF AT LEAST ONE ADULT RESIDING IN EACH RESIDENCE

LOCATED UPON ANY ADJACENT PROPERTY AT THE TIME THE FLOODPLAIN PERMIT
_APPLICATION IS FILED AND THE NAME AND ADDRESS OF AT LEAST ONE ADULT

RESIDING IN ANY HOME ON ANY PROPERTY THAT MAY BE AFFECTED BY FLOODING AS
IS DEMONSTRATED BY A FLOODPLAIN STUDY OR SURVEY.

NAME:__Sohn Cascacell; NAME;

ADDRESS: Rt 3, Bex S5A ADDRESS:

Sa\em, W\ 26426

- NAME: NAME:
ADDRESS:____ ADDRESS:

E. CONFIRMATION FORM

THE APPLICANT ACKNOWLEDGES, AGREES, AND CONFIRMS THAT HE/IT WILL PAY
WITHIN 30 DAYS OF RECEIPT OF INVOICE BY THE COUNTY FOR ALL EXPENSES RELATIVE TO
THE PERMIT APPLICATION PROCESS GREATER THAN THE REQUIRED DEPOSIT FOR EXPENSES
'INCLUDING:

(A)  PERSONAL SERVICE OF PROCESS BY THE DODDRIDGE COUNTY SHERIFE AT THE

RATES PERMITTED BY LAW FOR SUCH SERVICE.
(B)  SERVICE BY CERTIFIED MAIL RETURN RECEIPT REQUESTED.
(C)  PUBLICATION.




L

(D} COURT REPORTING SERVICES AT ANY HEARINGS REQUESTED BY THE APPLICANT.

(E) CONSULTANTS AND/OR HEARING EXPERTS UTILIZED BY DODDRIDGE COUNTY
FLOODPLAIN ADMINISTRATOR/MANAGER OR FLOODPLAIN APPEALS BOARD FOR
REVIEW OF MATERIALS AND/OR TESTIMONY REGARDING THE EFFICACY OF
GRANTING OR DENYING THE APPLICANT’S FLOODPLAIN PERMIT.

. Kevin Kilstrom, Vice President of Production
NAME (PRINT):} _ /

SIGNATURE: K(& /\Q/( QJ\R DATE: Julv1,2013

|
After completing SECTION 2, APPLICANT should submit form to Floodplain
Admintstrator/Manager or his/her representative for review, . |

SECTION 3: FLOODPLAIN DETERMINATION (to be completed by Floodplain

Administrator/Manager or his/her representative)

THE PROPOSED DEVELOPMENT:

THE PROPOSED DEVELOPMENT 1S LOCATED ON:

FIRM Panel: A5 S/ :
Dated: /o/m‘c/ / 20/
§] Is NOT located in a Specific Flood Hazard Area (Notify applicant that the application

review is complete and NO FLOOPLAIN DEVELOPMENT PERMIT (S REQUIRED).

)f\, Is located In Special Flood Hazard Area.

FIRM zone designation /4)’ ;
100-Year flood elevation is: /Y /A NGVD (ML)
(1 Unavailable
] The proposed development is located in a floodway.
FBFM Panel No. Dated

(1 See section 4 for additional instructions.



SIGNED %@m %ﬂw}(}g DATE O?//«a‘/// 20(3

SECTION 4: ADDITIONAL INFORMATION REQUIRED (To be completed by
Floodplain Administrator/Mangger or his/her representative)

The applicant must submit the documents checked below before the application can be
processed.

—
—

A plan showing the location of all existing structures, water bodies, adjacent roads, lot
dimensions and proposed development.

{] Development plans, drawn to scale, and specifications, including where applicable:
details for anchoring structures, storage tanks, proposed elevation of |owe$t floor,
(including basement or crawl space), types of water resistant materials used below the
first floor, detalls of flood proffing of utilities located below the first floor and details of
enclosures below the first floor. Also

] Subdivision or other development plans (If the subdivision or development exceeds 50
lots or 5 acres, whichever is the lesser, the applicant must provide 100-year flood
elevations if they are not otherwise available).

0l Plans showing the extent of watercourse relocation and/or landform alterations.

(] Top of new fill elevation Ft. NGVD (MSL).
: For floodproofing structures applicant must attach certification from registered
‘engineer or architect.

{1 Certification from a registered engineer that the proposed activity in a regulatory
floodway will not result in any increase in the helight of the 100-year flood. A copy of all
data and calculations supporting this finding must also be submitted.

] Manufactured homes located in a floodplain area must have a West Virginia
Contractor’s License and a Manufactured Home Installation License as required by the
Federal Emergency Management Agency (FEMA).



[l Other:

SECTION 5: PERMIT DETERMINATION (To be completed by Floodplain
Administrator/Manager or his/her representative)

I have determined that the proposed activity {type is or Is not} in conformance with

provisions of the Floodplain Ordinance adopted by the County Commission of Doddridge

County on May 21, 2013. The permit is issued subject to the conditions attached to and
made part of this permit.

SIGNED DATE

If the Floodplain Administrator/Manager found that the above was not in conformance
with the provisions of the Doddridge County Floodplain Ordinance and/or denied that
application, the applicant may complete an appealing process below.

APPEALS:  Appealed to the County Commission of Doddridge County? [] Yes {} No
Hearing Date:
County Commission Decision - Approved {] Yes [} No

CONDITIONS:

SECTION 6: AS-BUILT ELEVATIONS (To be submitted by APPLICANT before
Certificate of Compliance is issued).

The following information must be provided for project structures. This section must be
completed by a registered professional engineer or a licensed land surveyor (or attacha
certification to this application).



COMPLETE 1 OR 2 BELOW:

1 Actual (As-Bullt) Elevation of the top of the lowest floor (including-basement or
crawl space is FT. NGVD (MSL)
-2 Actual (As Built) elevation of floodproofing is FT. NGVD (MSL)

Note: Any work performed prior to submittal of the above information is at risk of the
applicant.

SECTION 7: COMPLIANCE ACTION (To be completed by the Floodplain

Administrator[Manager or his/her representative).

The Floodplain Administrator/Manager or his/her representative will complete this section

as applicable based on inspection of the project to ensure compliance with the Doddridge
County Floodplain Ordinance.

INSPECTIONS:

DATE: BY:

DEFICIENCIES ? Y/N

COMMENTS

SECTION 8: CERTIFICATE OF COMPLIANCE (To be completed by Floodplain
Administrator/Manager or his/her representative).

Certificate of Compliance issued: DATE: /Z/A)é///%BY: &0 j//ﬂ%.%é



CERTIFICATE OF COMPLIANCE
FOR DEVELOPMENT IN SPECIAL FLOOD HAZARD AREA
(OWNER MUST RETAIN)

PERMITNUMBER:__ | D ~ O 3 |
PERMIT DATE:__ o7 // 3 ¢ // 20r3

PURPOSE -

CONSTRUCTION LocATION: __ (o % 57‘4; L S Hveg

Andero Fosowrees

OWNER'SADDRESS: /6 2S /7 74 ST7P L7
Dey ver , (b, . Xo2o2

THE FOLLOWING MUST BE COMPLETED BY THE FLOODPLAIN
ADMINISTRATOR/MANAGER OR HIS/HER AGENT.

COMPLIANCE IS HEREBY CERTIFIED WITH THE REQUIREMENT OF THE
FLOODPLAIN ORDINANCE ADOPTED BY THE COUNTY COMMISSION OF
DODDRIDGE COUNTY ON MAY 21, 2013,

SIGNED V//Dd/, %A//@ DATE__/ ?—//é é//ﬁO (3
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2.0 FLOODPLAIN EXHIBIT



TRUMBULL

ENERGY SERVICES

May 9, 2013

Mike Ash
Antero Resources

175-D Elk Creek Road
Mt. Clare, WV 26408

Re: Double Camp Road — Cox Staging Area

Dear Mike,

Below please find an estimated budget to construct the Cox Staging Area. | have included E&S
controls, grading, and placing a stone surface over the area. If you have any questions please

feel free to give me a call at 412-980-2203.

Unit
Description Quantity Unit Cost Total

Strip Topsoil 1,000 | Cv $5.00 | $5,000.00
Super Silt Fence 1,100 [ LF | $10.00 | $11,000.00
Class 2A Geotextile 3,000 [ SY $1.50 | $4,500.00
Geogrid 3,000 | Sy $6.00 | $18,000.00
4"-6" Crusher Run 1,580 | TN $29.17 | $46,088.60
3/4" Crusher Run 320| TN $28.60 | $9,152.00
Concrete Barrier 48 | LF $10.42 $500.00
Seed & Mulch 3,000 | Sy $0.97 | $2,910.00

$97,150.60

Sincerely,

Richard C. Doyle _J#"

General Manager

P.O. BOX 6774, PITTSBURGH, PA 15212-0774 TEL 412.807.2000 FAX 412.807.2010

AN EEO/DRUG FREE EMPLOYER




EXHIBIT A



Cox Staging Area at Double Camp

New Milton, WV

Floodplain Analysis Report
For
Antero Resources

Doddridge County, West Virginia

June 2013
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June 10, 2013
COX STAGING AREA AT DOUBLE CAMP

FLOODPLAIN ANALYSIS SUMMARY

The project is located approximately 250 ft west of Meatfork (CR-25) and Double Camp Road
(Rt. 25/11) in Doddridge County. The flood analysis is for a section of Meathouse Fork, and the site is an
existing low-lying area. Antero Resources is proposing to create a staging area along CR-25. Creation of
the staging area will require removing topsoil and re-establishing existing grade with imported stone.
The excess topsoil will be placed adjacent to the staging area within the floodplain zone.

The flood analysis base flow was estimated using information from the Flood Insurance Study
for Doddridge County issued in the October 4, 2011 revised edition. The project is located
approximately half way between the tributary connections from Laurel Run/Big Isaac Creek and Brushy
Fork. The peak flows at these locations are 2,230 cfs and 6,050 cfs, respectively. A peak flow of 4,140
cfs was used for the flood analysis. An estimated flow is sufficient for this analysis as the
increase/decrease in flood elevation created from the modifications being proposed is of more concern
than an exact flood elevation.

A HEC-RAS model was created to compare the flood elevation for both the existing condition
and proposed condition. The existing condition model was set up based on field surveyed cross
sections. The existing condition HEC-RAS model was then modified to include two additional cross
sections to account for placement of the topsoil in the proposed condition. The results of the models
show the water elevation decreases slightly (approximately 1”) with the placement of the fill within the
floodplain from Section C upstream to Section F. Conversely the velocity through these sections
increases approximately 0.22 cfs. This is a minor increase and will not create an erosion concern. The
downstream section (Section B) shows no impact due to the placement of the topsoil within the
floodplain. The detailed summary for each model is attached as part of this report.

In conclusion the placement of the topsoil in the floodplain will not create an increase of the
flood elevation or cause significant erosion.
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3.0 EXISTING CONDITION HEC-RAS CALCULATIONS




HEC-RAS Plan: EX SITE River: STREAM 1

Reach: F TO A Profile: PF 1

Reach River Sta Profile Q Total MinCh El | W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl .} Flow Afrea:.| Top Width. | Froude # Chl -

(cfs) (ft) (ft) (ft) fr). .. (fft)y, "~ | - (fUsyT oo (sqfty sl () R

FTOA 10.0 PF 1 4140.00 871.87 881.79 879.75 882.30 0.001771 6.88 784.35 160.95 0.40
FTOA 9.0 PF 1 4140.00 869.42 881.69 881.99 0.000958 5.44 1040.45 210.19 0.30
FTOA 8.0 PF 1 4140.00 869.42 881.54 881.84 0.001067 5.54 1045.08 233.38 0.31
FTOA 7.0 PF 1 4140.00 870.81 881.34 881.64 0.001333 6.16 1076.67 292.29 0.35
FTOA 6.0 PF 1 4140.00 870.97 880.11 880.11 881.17 0.005060 10.84 639.93 253.33 0.66
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HEC-RAS Vversion 4.1.0 Jan 2010
U.S. Army Corps of Engineers
Hydrologic Engineering Center
609 second Street
Davis, California
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PROJECT DATA

Project Title: Double Camp Run

Project File : DoubleCampRun.prj

Run Date and Time: 6/7/2013 2:27:29 PM

Project in English units

anal

ect Description: i o )
ysis of Adding Topsoil within Floodplain for Antero - EXISTING CONDITION

PLAN DATA

Plan Title: Double Camp Existing
Plan File : r:\030-2162 Antero- Double Camp Run Access Rd\Documents\Designh\HEC
RAS\DoubleCampRun.p01

Geometry Title: Double Camp Existing
Geometry File : r:\030-2162 Antero- Double Camp Run Access Rd\Documents\Design\HEC
RAS\DoubleCampRun.g01

Flow Title : Double Camp Flow
Flow File : r:\030-2162 Antero- Double Camp Run Access Rd\Documents\Design\HEC
RAS\DoubleCampRun.f01

Plan Description:

F}oodg1ain analysis of existing conditions where Cox Staging area will be
placed.

Plan Summary Information:

Number of: Cross Sections = 5 Multiple Openings = 0
Culverts = 0 Inline Structures = 0
Bridges = 0 Lateral Structures = 0

Computational Information

water surface calculation tolerance = 0.01
critical depth calculation tolerance = 0.01
Maximum number of iterations = 20
Maximum difference tolerance = 0.3
Flow tolerance factor = 0.001
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DoubleCampRun.rep
‘ Computation Options
Critical depth computed only where necessary
Conveyance Calculation Method: At breaks in n values only

Friction Slope Method: Average Conveyance
Computational Flow Regime: Mixed Flow
‘ FLOW DATA

’ Flow Title: Double Camp Flow
Flow File : r:\030-2162 Antero- Double Camp Run Access Rd\Documents\Design\HEC
RAS\DoubleCampRun.f01

Flow Data (cfs)

River Reach RS PF 1
STREAM 1 F TO A 10.0 4140
Boundary Conditions
River Reach Profile Upstream Downstream
STREAM 1 F TO A PF 1 Critical Critical

GEOMETRY DATA

Geometry Title: Double Camp Existing .
Geometrg File : r:\030-2162 Antero- Double Camp Run Access Rd\Documents\Design\HEC
RAS\DoubleCampRun.g01

CROSS SECTION

RIVER: STREAM 1

REACH: F TO A RS: 10.0
INPUT
Description: CBOSS SECTION AT POINT F
Station Elevation Data num= 11
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

0 884.08 24.3 876.73 27.35 873.2 44.11 871.87 60.88 873.14
64.26 876.18 69.69 876.5 121.92 877.94 161.72 879.99 200.59 890.24
212.77 898.27

Manning's n values num= 3
Sta n val sta n val Sta n val
0 .035  27.35 .04 60.88 .035
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
27.35 60.88 200 197 194 .1 .3

CROSS SECTION OUTPUT Profile #PF 1
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E.G. Elev (ft) 882.30 Element Left OB
vel Head (ft) 0.52 wt. n-val. 0.035
W.S. Elev (ft) 881.79 Reach Len. (ft) 200.00
crit w.s. (ft) 879.75 Flow Area (sq ft) 63.07
E.G. Slope (ft/ft) 0.001771 Area (sg ft) 63.07
Q Total (cfs) 4140.00 Flow (cts) 226.53
Top width (ft) 160.95 Top width (ft) 19.77
vel Total (ft/s) 5.28 Avg. vel. (ft/s) 3.59
Max Chl Dpth (ft) 9.92 Hydr. Depth (ft) 3.19
conv. Total (cfs) 98365.7 conv. (cfs) 5382.4
Length wtd. (ft) 195.79 wetted pPer. (ft) 22.13
Min ch E1 (ft) 871.87 shear (1b/sq ft) 0.32
Alpha 1.19 Stream Power (lb/ft s) 212.77
Frctn Loss (ft) 0.25 Cum volume (acre-ft) 1.17
C & E Loss (ft) 0.06 Cum SA (acres) 0.30
CROSS SECTION
RIVER: STREAM 1
REACH: F TO A RS: 9.0
INPUT
Description: CROSS SECTION AT POINT E
Station Elevation Data num= 15
Sta Elev Sta Elev Sta Elev sta Elev Sta
0 882.54 23.16 875.91 24.82 872.67 42.06 869.42 59.3
66.73 877.1 81.79 877.06 87.98 878.27 92.71 877.71 116.18
179.79 877.88 190.01 877.67 197.63 877.91 228.1 885.31 239.14
Manning's n values num= 3
Sta n val Sta n val Sta n val
0 .035 24.82 .04 59.3 .035
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr.
24.82 59.3 133 140 145 .1
CROSS SECTION OUTPUT Profile #PF 1
E.G. Elev (ft) 881.99 Element Left OB
vel Head (ft) 0.30 wt. n-val. 0.035
W.S. Elev (ft) 881.69 Reach Len. (ft) 133.00
crit w.s. (ft) Flow Area (sq ft) 70.55
E.G. Slope (ft/ft) 0.000958 Area (s$ ft) 70.55
Q Total (cfs) 4140.00 Flow (cfs) 186.93
Top width (ft) 210.19 Top width (ft) 21.84
vel Total (ft/s) 3.98 Avg. vel. (ft/s) 2.65
Max Chl Dpth (ft) 12.27 Hydr. Depth (ft) 3.23
conv. Total (cfs) 133789.0 conv. (cfs) 6040.8
Length wtd. (ft) 141.73 wetted Per. (ft) 24.63
Min ch E1 (ft) 869.42 shear (1b/sq ft) 0.17
Alpha 1.23 Stream Power (1b/ft s) 239.14
Frctn Loss (ft) 0.14 Cum vVolume (acre-ft) 0.87
C & E Loss (ft) 0.00 Cum SA (acres) 0.20
CROSS SECTION
RIVER: STREAM 1
REACH: F TO A RS: 8.0

DoubTleCampRun. rep
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Channel
0.040
197.00
310.70
310.70
2138.84
33.53

50818.5
33.63
1.02
0.00
4.48
0.45

Elev
873.16
877.55
892.37

Expan.
.3

Channel
0.040
140.00
362.67
362.67
1974.57
34.48
5.44
10.52
63810.6
35.18
0.62
0.00
2.96
0.30

Right OB
0.035
194.00
410.58
410.58
1774.63
107.65
4.32
3.81
42164.8
109.13
0.42
0.00
9.30
2.88

Right OB
0.035
145.00
607.23
607.23
1978.50
153.88
3.26
3.95
63937.7
155.47
0.23
0.00
7.03
2.30
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INPUT
Description: CROSS SECTION AT POINT D
Station Elevation Data num= 14
Sta Elev Sta Elev Sta Elev Sta Elev Sta
0 884.68 30.93 876.26 42.31 873.09 45.38 873 60.98
76.58 873.6 78.19 876.65 112.61 876.74 160.97 877.3 214.49
227.38 880.5 250.49 881.87 1281.86 885.93 292 886.64
Mannhing's n values num= 3
Sta n val Sta n val Sta n val
0 .035 42.31 .04 76.58 .035
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr.
42.31 76.58 175 171 168 .1
CROSS SECTION OUTPUT Profile #PF 1
E.G. Elev (ft) 881.84 Element Left OB
vel Head (ft) 0.31 wt. n-val. 0.035
W.S. Elev (ft) 881.54 Reach Len. (ft) 175.00
Crit w.s. (ft) Flow Area (sq ft) 129.32
E.G. Slope (ft/ft) 0.001067 Area (sg ft) 129.32
Q Total (cfs) 4140.00 Flow (cfs) 455.88
Top width (ft) 233.38 Top width (ft) 30.77
vel Total (ft/s) 3.96 Avg. vel. (ft/s) 3.53
Max Ch1l Dpth (ft) 12.12 Hydr. Depth (ft) 4.20
conv. Total (cfs) 126726.1 conv. (cfs) 13954.6
Length wtd. (ft) 169.72 wetted Per. (ft) 31.91
Min Ch E1 (ft) 869.42 Shear (1b/sq ft) 0.27
Alpha 1.25 Stream Power (1lb/ft s) 292.00
Frctn Loss (ft) 0.20 cum volume (acre-ft) 0.56
C & E Loss (ft) 0.00 Cum SA (acres) 0.12
CROSS SECTION
RIVER: STREAM 1
REACH: F TO A RS: 7.0
INPUT
Description: CROSS SECTION AT POINT C
Station Elevation Data num= 18
Sta Elev Sta Elev Sta Elev Sta Elev Sta
0 910.2 39.17 878.77 42.76 873.17 47.1 872.43 57.37
67.64 872.19 72.06 875.45 103.46 876.57 140.93 877.76 142.02
152.77 874.11 154.44 877.87 201.3 878.31 298.48 880.22 368.67
400.78 882.79 403.66 885.09 421.54 885.3
Manning's n values num= 3
Sta n val Sta n val Sta n val
0 .035 47.1 .04 67.64 .035
Bank Sta: Left Right Lengths: Left channel Right Coeff Contr.
47.1 67.64 175 171 168 .1
CROSS SECTION OUTPUT Profile #pPF 1
E.G. Elev (ft) 881.64 Element Left OB
vel Head (ft) 0.30 wt. n-val. 0.035
W.S. Elev (ft) 881.34 Reach Len. (ft) 175.00
Crit w.S. (ft) Flow Area (sq ft) 60.50

Page 4
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E.G. Slope (ft/ft) 0.001333 Area (sg ft) 60.50 200.96 815.21
Q Total (cfs) 4140.00 Flow (cfs) 235.89 1238.10 2666.01
Top wWidth (ft) 292.29 Top width (ft) 11.14 20.54 260.61
vel Total (ft/s) 3.85 Avg. vel. (ft/s) 3.90 6.16 3.27
Max Ch1l ppth (ft) - 10.53 Hydr. Depth (ft) 5.43 9.78 3.13
conv. Total (cfs) 113387.5 conv. (cfs) 6460.5 33909.5 73017.5
Length wtd. (ft) 169.51 wetted Per. (ft) 15.17 20.76 266.02
Min ch E1 (ft) 870.81 Shear (lb/sq ft) 0.33 0.81 0.26
Alpha 1.29 Stream Power (1b/ft s) 421.54 0.00 0.00
Frctn Loss (ft) 0.39 Cum volume (acre-ft) 0.18 0.75 2.40
C & E Loss (ft) 0.08 cum SA (acres) 0.04 0.08 0.93

warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need
for additional cross sections.
warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) 1is less than
0.7 or greater than 1.4.

This may indicate the need for additional cross sections.

CROSS SECTION

RIVER: STREAM 1

REACH: F TO A RS: 6.0
INPUT
Description: CROSS SECTION AT POINT B
station E] evation Data num= 12
sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

0 916.62 43.26 872.32 54.14 870.97 65.03 872.62 72.94 875.2
115.51 878.55 169.35 878.2 262.91 879.15 351.97 882.44 400.5 883.75
450.77 884.18 479.55 884.83

Manning's n values num= 3
sta n val Sta n val Sta n val
0 .035 43.26 .04 65.03 .035
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
43.26 65.03 314 314 315 .1 .3

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (ft) 881.17 Element Left OB Channel Right OB
vel Head (ft) 1.06 wt. n-val. 0.035 0.040 0.035
W.S. Elev (ft) 880.11 Reach Len. (ft)

crit w.s. (ft) 880.11 Flow Area (sq ft) 29.65 182.71 427.56
E.G. Slope (ft/ft) 0.005060 Area (sg ft) 29.65 182.71 427.56
Q Total (cfs) 4140.00 Flow (cfs) 174.60 1981.48 1983.92
Top width (ft) 253.33 Top width (ft) 7.61 21.77 223.95
vel Total (ft/s) 6.47 Avg. vel. (ft/s) 5.89 10.84 4.64
Max chl Dpth (ft) 9.14 Hydr. Depth (ft) 3.90 8.39 1.91
conv. Total (cfs) 58198.6 conv. (cfs) 2454.4 27854.9 27889.2
Length wtd. (ft) wetted Per. (ft) 10.89 21.98 224.51
Min ch E1 (ft) 870.97 Shear (1b/sq ft) 0.86 2.63 0.60
Alpha 1.63 Stream Power (1b/ft s) 479.55 0.00 0.00
Frctn Loss (ft) cum vVolume (acre-ft)

C & E Loss (ft) Cum SA (acres)

SUMMARY OF MANNING'S N VALUES
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River:STREAM 1

Reach River Sta. nl n2 n3
F TO A 10.0 .035 .04 .035
F TO A 9.0 .035 .04 .035
F TO A 8.0 .035 .04 .035
FTO A 7.0 .035 .04 .035
FTO A 6.0 .035 .04 .035

SUMMARY OF REACH LENGTHS

River: STREAM 1

Reach River Sta. Left Channel Right
FTO A 10.0 200 197 194
F TO A 9.0 133 140 145
F TO A 8.0 175 171 168
FTO A 7.0 175 171 168
FTO A 6.0 314 314 315

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River: STREAM 1

Reach River Sta. Contr. Expan.
F TO A 10.0 .1 3
F TO A 9.0 .1 3
F TO A 8.0 1 3
FTO A 7.0 .1 3
FTO A 6.0 .1 3

ERRORS WARNINGS AND NOTES
Errors warnings and Notes for Plan : EX SITE

River: STREAM 1 Reach: F TO A RS: 7.0 Profile: PF 1
warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the
need for additional cross sections.
warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) 1is less
than 0.7 or greater than 1.4.
This may indicate the need for additional cross sections.
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4.0 PROPOSED CONDITION HEC-RAS CALCULATIONS




HEC-RAS Plan: Proposed Site River: STREAM 1

Reach: F TO A Profile: PF 1

. Reach. | “River Sta Profile ‘QTotal | MinChEl .[> W.S:Elev ] CritW.S. | 'E.GiElev2| E.G:Slope ‘| Vel Chni

SEE : __(cfs) My fe G ) AUt 5| S).
FTOA 10.0 PF1 4140.00 871.87 881.65 879.75 882.20 0.001923 7
FTOA: |90 PFA i 4140.00 869.42 881.53 881.86 0.001047 5.64 1008.29 209.03 0.31
FTOA - 8.0 PF 1 4140.00 869.42 881.37 881.70 0.001183 5.77 1004.99 229.83 0.32
FTOAY |7:0 PF1 4140.00 870.81 881.13 881.47 0.001565 6.58 1014.18 286.30 0.37
FTOA 6.2 PF1 .- 4140.00 870.84 881.01 881.42 0.001679 6.75 867.45 196.24 0.39
FTOA: 164 PF 1 4140.00 870.59 880.84 881.33 0.002030 7.35 815.56 197.45 0.42
FTOA 6.0 PF 1 4140.00 870.97 880.11 880.11 881.17 0.005060 10.84 639.93 253.33 0.66
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HEC-RAS Version 4.1.0 Jan 2010
U.S. Army Corps of Engineers
Hydrologic Engineering Center
609 second Street
Davis, California
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PROJECT DATA

Project Title: DC Run Proposed Topsoil Area
Project File : DoubleCampRunPro.prj

Run Date and Time: 6/10/2013 7:12:01 AM

Project in English units

Pr01ect Description: i o ]
Analysis of Adding Topsoil within Floodplain for Antero - PROPOSED CONDITION

PLAN DATA

Plan Title: DC Run Proposed Topsoil Area )
Plan File : r:\030-2162 Antero- Double Camp Run Access Rd\Documents\Design\HEC
RAS\DoubleCampRunPro.p02

Geometry Title: DC Run Proposed Topsoil Area
Geometry File : r:\030-2162 Antero- Double Camp Run Access Rd\Documents\Design\HEC
RAS\DoubleCampRunPro.g02 .

Flow Title : DC Run Proposed Topsoil Area

Flow File : r:\030-2162 Antero- Double Camp Run Access Rd\Documents\Design\HEC
RAS\DoubleCampRunPro. f02

Plan Description:

F1ood?1ain analysis of proposed conditions after Cox Staging area is
established and topsoil stockpile is in place.

Pian Summary Information:

Number of: Cross Sections = 7 Multiple Openings = 0
Culverts = 0 Inline Structures = 0
Bridges = 0 Lateral Structures = 0

Computational Information

water surface calculation tolerance = 0.01
critical depth calculation tolerance = 0.01
Maximum number of iterations = 20
Maximum difference tolerance = 0.3
Flow tolerance factor = 0.001



o
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Computation Options
Critical depth computed only where necessary
Conveyance_Calculation Method: At breaks in n values only

Friction Slope Method: Average Conveyance
Computational Flow Regime: Mixed Flow

Flow Title: DC Run Proposed Topsoil Area
Flow File : r:\030-2162 Antero- Double Camp Run Access Rd\Documents\Design\HEC
RAS\DoubTeCampRunPro. f02

FLOW DATA
Flow Data (cfs) |

River Reach RS PF 1
STREAM 1 F TO A 10.0 4140

Boundary Conditions

River Reach Profile Upstream
Downstream

STREAM 1 FTO A PF 1 Critical
Critical

GEOMETRY DATA

Geometry Title: DC Run Proposed Topsoil Area )
Geometrg File : r:\030-2162 Antero- Double Camp Run Access Rd\Documents\Design\HEC
RAS\DoubleCampRunpPro.g02

CROSS SECTION

RIVER: STREAM 1

REACH: F TO A RS: 10.0
INPUT
Descr1pt1on: CBOSS SECTION AT POINT F
Station Elevation Data num= 11
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

0 884.08 24.3 876.73 27.35 873.2 44.11 871.87 60.88 873.14
64.26 876.18 69.69 876.5 121.92 877.94 161.72 879.99 200.59 890.24
212.77 898.27

Manning's n values num= 3
Sta n val Sta n val sta n val
0 .035 27.35 .04 60.88 .035
Bank Sta: Left Right Lengths: Left channel Right Coeff Contr. Expan.
27.35 60.88 200 197 194 .1 .3

CROSS SECTION OUTPUT Profile #PF 1
Page 2




E.G. Elev (ft)
vel Head (ft)
W.S. Elev (ft)
crit w.s. (ft)
E.G. Slope (ft/ft)
Q Total (cfs)
Top width (ft)
Total (ft/s)
Max Chl bpth (ft)
conv. Total (cfs)
Length wtd. (ft)
Min Cch E1 (ft)
Alpha
Frctn Loss (ft)
C & E Loss (ft)

CROSS SECTION

RIVER:
REACH:

STREAM 1
F TO A

INPUT
Description: CR
Station Elevation Data

Sta Elev Sta
0 882.54 23.16
66.73 877.1 81.79

179.79 877.88 190.01

Manning's n values

Sta n val Sta
0 .035 24.82
Bank Sta: Left Right

24.82 59.3

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (ft)
vel Head (ft)
W.S. Elev (ft)
crit wW.s. (ft)
E.G. Slope (ft/ft)
Q Total (cfs)

Top width (ft)

vel Total (ft/s)
Max Chl Dpth (ft)
conv. Total (cfs)
Length wtd. (ft)
Min ch ET1 (ft)
Alpha

Frctn Loss (ft)

C & E Loss (ft)

CROSS SECTION

RIVER:
REACH:

STREAM 1
F TO A

882.20
0.55
881.65
879.75
0.001923
4140.00
159.96
5.43
9.78
94403.9
195.81
871.87
1.20
0.27
0.07

RS: 9.0

num=
Elev
875.91
877.06
877.67

num=
n val
.04

Lengths:

881.86
0.33
881.53

0.001047
4140.00
209.03
4.11
12.11
127952.2
141.68
869.42
1.24
0.16
0.00

RS: 8.0

DoubleCampRunPro.rep

Element

wt. n-val.

Reach Len. (ft)
Flow Area (sq ft)
Area (sg ft)

Flow (cfs)

Top width (ft)
Avg. vel. (ft/s)
Hydr. Depth (ft)
conv. (cfs)

wetted Per. (ft)

Shear (1b/sq ft)
Stream Power (1b/ft s)
Cum volume (acre-ft)
Cum SA (acres)

CROSS SECTION AT POINT E

15
sta Elev Sta
24.82 872.67 42.06
87.98 878.27 92.71
197.63 877.91 228.1
3
Sta n val
59.3 .035
Left Channel Right
133 140 145
Element
wt. n-val.
Reach Len. (ft)
Flow Area (sq ft)
Area (sg
Flow (c s)
Top width (ft)
Avg. vel. (ft/s)
Hydr. Depth (ft)
conv. (cfs)
wetted Per. (ft)

shear (1b/sq ft)
Stream Power (lb/ft s)
Cum vVolume (acre-ft)
Cum SA (acres)

Page 3

869.42
877.71
885.31

Left OB
0.035
200.00
60.36
60.36
222.58
19.31
3.69
3.13
5075.4
21.65
0.33
212.77
1.05
0.28

Sta
59.3
116.18
239.14

Coeff contr.

.1

Left OB
0.035
133.00
67.24
67.24
183.19
21.30
2.72
3.16
5661.7
24.07
0.18
239.14
0.75
0.18

Channel
0.040
197.00
306.04
306.04
2173.17
33.53
7.10
9.13
49554.6
33.63
1.09
0.00
4.13

- 0.42

Elev
873.16
877.55
892.37

Expan.
.3

Channel
0.040
140.00
357.38
357.38
2014.69
34.48

10.36
62266.7
35.18
0.66
0.00
2.63
0.27

Right OB
0.035
194.00
395.65
395.65
1744.25
107.13

Right OB
.035
145.00



DoubleCampRunPro. rep

INPUT
Description: CROSS SECTION AT POINT D
Station Elevation Data num= 14
Sta Elev Sta Elev Sta Elev Sta Elev Sta
0 884.68 30.93 876.26 42.31 873.09 45.38 873 60.98
76.58 873.6 78.19 876.65 112.61 876.74 160.97 877.3 214.49
227.38 880.5 250.49 881.87 281.86 885.93 292 886.64
Manning's n values num= 3
Sta n val Sta n val Sta n val
0 .035 42.31 .04 76.58 .035
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr.
42.31 76.58 175 171 168 .1
CROSS SECTION OUTPUT Profile #PF 1
E.G. Elev (ft) 881.70 Element Left OB
vel Head (ft) 0.33 wt. n-val. 0.035
W.S. Elev (ft) 881.37 Reach Len. (ft) 175.00
crit w.s. (ft) Flow Area (sq ft) 124.05
E.G. Slope (ft/ft) 0.001183 Area (sg ft) 124.05
Q Total (cfs) 4140.00 Flow (cfs) 454.02
Top width (ft) 229.83 Top width (ft) 30.14
vel Total (ft/s) 4.12 Avg. Vel. (ft/s) 3.66
Max Cchl Dpth (ft) 11.95 Hydr. Depth (ft) 4.12
Conv. Total (cfs) 120379.6 conv. (cfs) 13201.7
Ltength wtd. (ft) 169.76 wetted Per. (ft) 31.25
Min ch E1 (ft) 869.42 shear (lb/sq ft) 0.29
Alpha 1.26 Stream Power (1b/ft s) 292.00
Frctn Loss (ft) 0.23 cum volume (acre-ft) 0.46
C & E Loss (ft) 0.00 Cum SA (acres) 0.10
CROSS SECTION
RIVER: STREAM 1
REACH: F TO A RSs: 7.0
INPUT
Description: CROSS SECTION AT POINT C
Station Elevation Data num= 18
Sta Elev Sta Elev Sta Elev Sta Elev Sta
0 910.2 39.17 878.77 42.76 873.17 47.1 872.43 57.37
67.64 872.19 72.06 875.45 103.46 876.57 140.93 877.76 142.02
152.77 874.11 154.44 877.87 201.3 878.31 298.48 880.22 368.67
400.78 882.79 403.66 885.09 421.54 885.3
Manning's n values num= 3
Sta n val Sta n val Sta n val
0 .035 47.1 .04 67.64 .035
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr.
47.1 67.64 22 23 .1
CROSS SECTION OUTPUT Profile #PF 1
E.G. Elev (ft) 881.47 Element Left OR
vel Head (ft) 0.34 wt. n-val. 0.035
W.S. Elev (ft) 881.13 Reach Len. (ft) 21.00
Crit w.s. (ft) Flow Area (sq ft) 58.13

Page 4

Elev
869.42
880.12

EXpan.
.3

Channel
0.040
171.00
337.75
337.75
1947.45
34.27
5.77
9.86
56626.5
35.23
0.71
0.00
1.52
0.16

Elev
870.81
875.12
882.87

Expan.
.3

Channel
0.040
22.00

196.53

Right 08
0.035

168.00

543.19

543.19

1738.52

165.42

Right OB
0.035
23.00

759.53



E.G. Slope (ft/ft)

Q Total (cfs)
width (ft)

vel Total (ft/s)

Max Chl Dpth (ft)

Conv. Total (cfs)

Length wtd. (ft)

Min ch E1 (ft)

Alpha

Frctn Loss (ft)

C & E Loss (ft)

CROSS SECTION
RIVER: STREAM 1

REACH: F TO A
INPUT

0.001565
4140.00
286.30
4.08
10.32
104652.6
22.58
870.81
1.32
0.04
0.01

RS: 6.2

Description: CROSS SECTION Q

Station Elevation Data
Sta Elev Sta
0 911.63 45.87
157.14 877.94 193.88

352.31 885.94 359.61
Manning's n values

Sta n val Sta

0 .035  45.87

Bank Sta: Left Right
45.87 66.69

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (ft)
vel Head (ft)
W.S. Elev (ft)
Crit W.S. ( t)
E.G. Slope (ft/ft)
Q Total (cfs)
width (ft)
vel Total (ft/s)
Max Chl Dpth (ft)
Cconv. Total (cfs)
Length wtd. (ft)
Min ch E1 (ft)
Alpha
Frctn Loss (ft)
C & E Loss (ft)

CROSS SECTION
RIVER: STREAM 1

REACH: F TO A
INPUT

num=

Elev
872.32
878.29
883.13

num=
n val
.04

Lengths:

881.42
0.41
881.01

0.001679
4140.00
196.24
4.77
10.17
101047.4
48.00
870.84
1.17
0.09
0.01

RS: 6.1

Descr1pt1on CROSS SECTION P

Station Elevation Data
Sta Elev Sta

num=
Elev

DoubleCampRunPro. rep
Area (sg t)

Flow (cfs)

Top width (ft)

Avg. vel. (ft/s)
Hydr. Depth (ft)
conv. (cfs)

wetted Per. (ft)
shear (lb/sq ft)
Stream Power (1b/ft s)
cum vVolume (acre-ft)
Cum SA (acres)

14

Sta Elev Sta

3
Sta n val

66.69 .035
Left Channel Right

48 48 48

Element

wt. n-val.

Reach Len. (ft)

Flow Area (sq ft)
Area (s$ ft)

Flow (cfs)

Top width (ft)

Avg. vel. (ft/s)
Hydr. Depth (ft)
conv. (cfs)

wetted Per. (ft)
Shear (1b/sq ft)
stream Power (1b/ft s)
Ccum volume (acre-ft)
Cum SA (acres)

15

Sta Elev Sta
Page 5

Elev

Elev

58.13
242.76
10.87
4.18
5.35
6136.6
14.82
0.38
421.54
0.10
0.02

Sta

56.27 870.84 66.69 872.28 105.55
227.42 878.68 234.48  882.3
400.14 885.38 427.17 885.06

311.6

Coeff Contr.

.1

Left OB
0.035
48.00
44.08
44,08

169.93
10.14

3.86
4.35

4147.6

13.36
0.35
427.17
0.07
0.02

Sta

196.53
1292.45
20.54
6.58
9.57
32671.0
20.76
0.92
0.00
0.47
0.05

Elev
877
885

Expan.
.3

Channel
0.040
48.00

196.58

196.58

1327.87
20.82
6.75
9.44
32410.1
21.02
0.98
0.00
0.37
0.04

Elev

759.53
2604.79
254.89
3.43
2.98
65845.0
260.30
0.29
0.00
1.42
0.45

Right OB
0.035
48.00

626.80
626.80
2642.20
165.28
4,22 .
3.79
64489.7
166.14
0.40
0.00
1.06
0.34



0 914.59 44.28
164.25 878.09 179.2
322.3 886 348.36

872.36
878.23 2
886.7 3

num=
n val
.04

Manning's n Vvalues
Sta n val
0 .035

Sta
44.28

Left
44 .28

Bank Sta: Right

65.69

Lengths:

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (ft) 881.33
vel Head (ft) 0.49
W.S. Elev (ft) 880.84
Crit w.s. (ft)

E.G. Slope (ft/ft) 0.002030
Q Total (cfs) 4140.00
Top width (ft) 197.45
vel Total (ft/s) 5.08
Max Chl pDpth (ft) 10.25
Conv. Total (cfs) 91893.0
Length wtd. (ft) 34.00
Min ch ET1 (ft) 870.59
Alpha 1.22
Frctn Loss (ft) 0.10
C & E Loss (ft) 0.06

warning: The velocity head has chan
for additional cross sections.

DoubleCampRunPro.rep

54.98 870.59 65.69 872.48 111.32 877.92
28.11 878.37 235.14 882.05 291.7 885
62.81 883.28 400.23 884 441.08 884.54
3
sta n val
65.69 .035
Left Channel Right Coeff Contr. Expan.
34 34 34 .1 .3
Element Left OB Channel
wt. n-val. 0.035 0.040
Reach Len. (ft) 34.00 34.00
Flow Area (sq ft) 37.72 199.91
Area (s ft) 37.72 199.91
Flow (cfs) 152.38 1469.38
Top width (ft) 8.89 21.41
Avg. vel. (ft/s) 4.04 7.35
Hydr. Depth (ft) 4.24 9.34
conv. (cfs) 3382.2 32614.9
wetted Per. (ft) 12.29 21.72
Shear (1b/sq ft) 0.39 1.17
Stream Power (lb/ft s) 441.08 0.00
cum Volume (acre-ft) 0.03 0.15
cum SA (acres) 0.01 0.02
ged by more than 0.5 ft (0.15 m). This may

Right OB
0.035
34.00

577.93
577.93
2518.25
167.14

indicate the need

warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less

than 0.7 or greater than 1.4.
This may indicate the nee

CROSS SECTION

STREAM 1
F TO A

RIVER:
REACH: RS: 6.0
INPUT
Description: CROSS SECTION AT POINT
Station Elevation Data num=
Sta Elev Sta Elev
0 916.62 43.26 872.32
115.51 878.55 169.35 878.2 2
450.77 884.18 479.55 884.83

Manning's n values
sta n val
0 .035

num=
Sta n val
43.26 .04

Bank Sta: Left
43.26

Right
65.03

CROSS SECTION OUTPUT

E.G. Elev (ft)
vel Head (ft)

W.S. Elev (ft)
crit w.s. (ft)

Lengths:

Profile #PF 1

881.17

1.06
880.11
880.11

d for additional cross sections.

B
12
Sta Elev Sta Elev Sta
54.14 870.97 65.03 872.62 72.94
62.91 879.15 351.97 882.44 400.5
3
Sta n val
65.03 .035
Left Channel Right Coeff cContr.
314 314 315 .1
Element Left OB
wt. n-val. 0.035
Reach Len. (ft)
Flow Area (sq ft) 29.65

Page 6

Elev
875.2
883.75

Expan.
.3

Channel
0.040

182.71

Right OB
0.035

427.56




DoubleCampRunPro. rep

E.G. Slope (ft/ft) 0.005060 Area (s$ t) 29.65 182.71 427.56
Q Total (cfs) 4140.00 Flow (cfs) 174.60 1981.48 1983.92
Top width (ft) 253.33 Top width (ft) 7.61 21.77 223.95
vel Total (ft/s) 6.47 Avg. vel. (ft/s) 5.89 10.84 4.64
Max Chl Dpth (ft) 9.14 Hydr. Depth (ft) 3.90 8.39 1.91
Conv. Total (cfs) 58198.6 Conv. (cfs) 2454 .4 27854.9 27889.2
Length wtd. (ft) wetted Per. (ft) 10.89 21.98 224,51
Min ch ET1 (ft) 870.97 Shear (1b/sq ft) 0.86 2.63 0.60
Alpha 1.63 Stream Power (lb/ft s) 479.55 0.00 0.00
Frctn Loss (ft) Cum volume (acre-ft)

C & E Loss (ft) Cum SA (acres)

SUMMARY OF MANNING'S N VALUES

River:STREAM 1

Reach River Sta. nl n2 n3
F TO A 10.0 .035 .04 .035
F TO A 9.0 .035 .04 .035
F TO A 8.0 .035 .04 .035
F TO A 7.0 .035 .04 .035
FTO A 6.2 .035 .04 .035
FTO A 6.1 .035 .04 .035
FTO A 6.0 .035 .04 .035
SUMMARY OF REACH LENGTHS
River: STREAM 1
Reach River Sta. Left Channel Right
FTO A 10.0 200 197 194
FTO A 9.0 133 140 - 145
FTO A 8.0 175 171 168
FTO A 7.0 21 22 23
FTOA 6.2 48 48 48
F TO A 6.1 34 34 34
F TO A 6.0 314 - 314 315

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River: STREAM 1

Reach River Sta. contr. Expan.

.3
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ERRORS WARN]'INGS AND NOTES .
Errors warnings and Notes for Plan : Proposed Site

River: STREAM 1 Reach: F TO A RS: 6.1 Profile: PF 1
warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the
need for additional cross sections.
warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less
than 0.7 or greater than 1.4.
This may indicate the need for additional cross sections.
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I

June 10, 2013

COX STAGING AREA AT DOUBLE CAMP

FLOODPLAIN ANALYSIS SUMMARY

The project is located approximately 250 ft west of Meatfork (CR-25) and Double Camp Road
(Rt. 25/11) in Doddridge County. The flood analysis is for a section of Meathouse Fork, and the site is an
existing low-lying area. Antero Resources is proposing to create a staging area along CR-25. Creation of
the staging area will require removing topsoil and re-establishing existing grade with imported stone.
The excess topsoil will be placed adjacent to the staging area within the floodplain zone.

The flood analysis base flow was estimated using information from the Flood Insurance Study

for Doddridge County issued in the October 4, 2011 revised edition.

The project is located

approximately half way between the tributary connections from Laurel Run/Big isaac Creek and Brushy
Fork. The peak flows at these locations are 2,230 cfs and 6,050 cfs, respectively. A peak flow of 4,140

cfs was used for the flood analysis.

An estimated flow is sufficient for this analysis as the

increase/decrease in flood elevation created from the modifications being proposed is of more concern

than an exact flood elevation.

A HEC-RAS model was created to compare the flood elevation for both the existing condition

and proposed condition.

The existing condition model was set up based on field surveyed cross

sections. The existing condition HEC-RAS model was then modified to include two additional cross
sections to account for placement of the topsoil in the proposed condition. The results of the models
show the water elevation decreases slightly (approximately 1”) with the placement of the fill within the

floodplain from Section C upstream to Section F.

Conversely the velocity through these sections

increases approximately 0.22 cfs. This is a minor increase and will not create an erosion concern. The
downstream section (Section B} shows no impact due to the placement of the topsoil within the
floodplain. The detailed summary for each model is attached as part of this report.

In conclusion the placement of the topsoil in the floodplain will not create an increase of the
flood elevation or cause significant erosion.
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2.0 FLOODPLAIN EXHIBIT
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3.0 EXISTING CONDITION HEC-RAS CALCULATIONS



HEC-RAS Plan: EX SITE River: STREAM 1

Reach: F TO A Profile: PF 1

Reach | River Sta Profile Q Total Min Ch E| W.S. Elav Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top:-Width Froude # Chl
(cts) (1) (f) () (ft) (Rft) (s} (sqft) (i)
FTOA 10.0 PF 1 4140.00 871.87 881.79 879.75 882.30 0.001771 6.88 784.35 160.95 0.40
FTOA 9.0 PF1° 4140.00 869.42 881.69 881.99 0.000958 5.44 1040.45 210.19 0.30
FTOA 18.0. PF1 4140.00 869.42 881.54 881.84 0.001067 5.54 1045.08 233.38 0.31
FTOA 7.0 PF1 4140.00 870.81 881.34 881.64 0.001333 6.16 1076.67 292.29 0.35
FTOA 6.0 PF1 4140.00 870.97 880.11 880.11 881.17 0.005060 10.84 639.93 253.33 0.66
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PROJECT DATA

Project Title: Double Camp Run

Project File : DoubleCampRun.prj

Run Date and Time: 6/7/2013 2:27:29 PM

Project in English units

Proqecy Description: . o .
Analysis of Adding Topsoil within Floodplain for Antero - EXISTING CONDITION

PLAN DATA

Plan Title: Double Camp Existing
Plan File r:\030-2162 Antero- Double Camp Run Access Rd\Documents\Design\HEC
RAS\DoubleCampRun.p01l

Geometry Title:
Geometry File
RAS\DoubleCampRun.g01

Flow Title

Double Camp Existing
r:\030-2162 Antero- Double Camp Run Access Rd\Documents\Design\HEC

: Double Camp Flow

Flow File r:\030-2162 Antero- Double Camp Run Access Rd\Documents\Design\HEC
RAS\DoubleCampRun. f01

Plan Description: ]

F}oodg1ain analysis of existing conditions where Cox Staging area will be

place

Plan Summary Information:

Number of: Cross Sections = 5 Multiple Openings = 0
Culverts = 0 Inline_Structures = 0
Bridges = 0 Lateral Structures = 0

Computational Information

water surface calculation tolerance = 0.01
Critical depth calculation tolerance = 0.01
Maximum number of iterations = 20
Maximum difference tolerance = 0.3
Flow tolerance factor = 0.001




. DoubleCampRun.rep
Computation Options
Ccritical depth computed only where necessary
Conveyance Calculation Method: At breaks in n values only

Friction Slope Method: Average Conveyance
Computational Flow Regime: Mixed Flow
FLOW DATA

Flow Title: Double Camp Flow
Flow File : r:\030-2162 Antero- Double Camp Run Access Rd\Documents\Design\HEC
RAS\DoubleCampRun.f01
Flow Data (cfs)
River Reach RS PF 1
STREAM 1 F TO A 10.0 4140
Boundary Conditions

River Reach Profile Upstream

STREAM 1 F TO A PF 1 critical

GEOMETRY DATA

Geometry Title: Double Camp Existing

GeometrK1Fi1e : r:\030-2162 Antero- Double Camp Run Access Rd\Documents\Design\HEC

RAS\DoubleCampRun.g01l

CROSS SECTION

RIVER: STREAM 1

REACH: F TO A RS: 10.0
INPUT
Description: CROSS SECTION AT POINT F
Station Elevation Data num= 11
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

0 884.08 24.3 876.73 27.35 873.2 44.11 871.87 60.88 873.14
64.26 876.18 69.69 876.5 121.92 877.94 161.72 879.99 200.59 890.24

212.77 898.27

Manning's n values num= 3
Sta n val Sta n val Ssta n val
0 .035  27.35 .04 60.88 .035
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
27.35 60.88 200 197 194 .1 .3

CROSS SECTION OUTPUT Profile #PF 1
Page 2

Downstream

Critical



E.G. Elev (ft)
vel Head (ft)
W.S. Elev (ft)
crit w.s. (ft)
E.G. Slope (ft/ft)
Q Total (cfs)

Top width (ft)

vel Total (ft/s)
Max Chl Dpth (ft)
conv. Total (cfs)
Length wtd. (ft)
Min ch E1 (ft)
Alpha

Frctn Loss (ft)

C & E Loss (ft)

CROSS SECTION

RIVER:
REACH:

STREAM 1
F TO A

INPUT
Description: CR
Station Elevation Data

Sta Elev Sta
0 882.54 23.16
66.73 877.1 81.79
179.79 877.88 190.01
Manning's n values

Ssta n val Sta
0 .035 24.82

Bank Sta: Left Right

24 .82 59.3

DoubleCampRun. rep

CROSS SECTION AT POINT E
15

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (ft)

vel Head (ft)

W.S. Elev (ft)

crit w.s. (ft)

E.G. Slope (ft/ft)

Q Total (cfs)
width (ft)

vel Total (ft/s)

Max Chl opth (ft)

Conv. Total (cfs)

Length wtd. (ft)
Min ch E1 (ft)
Alpha

Frctn Loss (ft)
C & E Loss (ft)

CROSS SECTION

RIVER: STREAM 1
REACH: F TO A

882.30 Element
0.52 wt. n-val.
881.79 Reach Len. (ft)
879.75 Flow Area (sq ft)
0.001771 Area (s$ ft)
4140.00 Flow (cfs)
160.95 Top width (ft)
5.28 Avg. vel. (ft/s)
9.92 Hydr. Depth (ft)
98365.7 conv. (cfs)
195.79 wetted Per. (ft)
871.87 Shear (1b/sq ft)
1.19 Stream Power (lb/ft s)
0.25 cum volume (acre-ft)
0.06 Cum SA (acres)
RS: 9.0
num=
Elev Sta Elev Sta Elev
875.91 24.82 872.67 42.06 869.42
877.06 87.98 878.27 92.71 877.71
877.67 197.63 877.91 228.1 885.31
num= 3
n val Sta n val
.04 59.3 .035
Lengths: Left Channel Right Coef
133 140 145
881.99 Element
0.30 wt. n-val.
881.69 Reach Len. (ft)
Flow Area (sq ft)
0.000958 Area (sg ft)
4140.00 Flow (cfs)
210.19 Top width (ft)
3.98 Avg. vel. (ft/s)
12.27 Hydr. Depth (ft)
133789.0 conv. (cfs)
141.73 wetted Per. (ft)
869.42 Shear (1b/sq ft)
1.23 Stream power (1b/ft s)
0.14 Cum volume (acre-ft)
0.00 Cum SA (acres)
RS: 8.0
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Left o8B
0.035
200.00
63.07
63.07
226.53
19.77
3.59
3.19
5382.4
22.13
0.32
212.77
1.17
0.30

Sta
59.3
116.18
239.14

f Contr.
.1

Left OB
0.035
133.00
70.55
70.55
186.93
21.84
2.65
3.23
6040.8
24.63
0.17
239.14

0.20

Channel
0.040
197.00
310.70
310.70
2138.84
33.53
6.88
9.27
50818.5
33.63
1.02
0.00
4,48
0.45

Elev
873.16
877.55
892.37

Expan.
.3

Channel
0.040
140.00
362.67
362.67
1974.57
34.48
5.44
10.52
63810.6
35.18
0.62
0.00
2.96
0.30

Right 0B
0.035
194.00
410.58
410.58
1774.63
107.65
4.32
3.81
42164.8
109.13
0.42
0.00
9.30
2.88

Right OB
0.035
145.00
607.23
607.23
1978.50
153.88
3.26
3.95
63937.7
155.47
0.23
0.00
7.03
2.30
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INPUT
Description: CROSS SECTION AT POINT D
Station Elevation Data num= 14
Ssta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 884.68 30.93 876.26 42.31 873.09 45.38 873 60.98 869.42
76.58 873.6 78.19 876.65 112.61 876.74 160.97 877.3 214.49 880.12
227.38 880.5 250.49 881.87 281.86 885.93 292 886.64
Manning's n Vvalues num= 3
Sta n val Sta n val sta n val
0 .035 42 .31 .04 76.58 .035
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
42 .31 76.58 175 171 168 1 .3

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (ft) 881.84 Element Left OB Channel Right OB
vel Head (ft) 0.31 wt. n-val. 0.035 0.040 0.035
W.S. Elev (ft) 881.54 Reach Len. (ft) 175.00 171.00 168.00
crit w.S. (ft) Flow Area (sq ft) 129.32 343.69 572.08
E.G. Slope (ft/ft) 0.001067 Area (sg ft) 129.32 343.69 572.08
Q Total (cfs) 4140.00 Flow (cfs) 455._88 1904.39 1779.73
Top width (ft) 233.38 Top width (ft) 30.77 34.27 168.34
vel Total (ft/s) 3.96 Avg. vel. (ft/s) 3.53 5.54 3.11
Max Ch1l Dpth (ft) 12.12 Hydr. Depth (ft) 4.20 10.03 3.40
Conv. Total (cfs) 126726.1 conv. (cfs) 13954.6 58293.8 54477.8
Length wtd. (ft) 169.72 wetted Per. (ft) 31.91 35.23 170.29
Min ch E1 (ft) 869.42 Shear (1b/sq ft) 0.27 0.65 0.22
Alpha 1.25 Stream Power (1b/ft s) 292.00 0.00 0.00
Frctn Loss (ft) 0.20 cum volume (acre-ft) 0.56 1.82 5.07
C & E Loss (ft) 0.00 Cum SA (acres) 0.12 0.19 1.76

CROSS SECTION

RIVER: STREAM 1

REACH: F TO A RS: 7.0
INPUT
Description: CBOSS SECTION AT POINT C
Station Elevation Data num= 18
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

0 910.2 39.17 878.77 42.76 873.17 47.1 872.43 57.37 870.81

67.64 872.19 72.06 875.45 103.46 876.57 140.93 877.76 142.02 875.12

152.77 874.11 154.44 877.87 201.3 878.31 298.48 880.22 368.67 882.87
400.78 882.79 403.66 885.09 421.54 885.3

Manning's n values num= 3
Sta n val Sta n val sta n val
0 .035 47.1 .04 67.64 .035
Bank Ssta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
47.1 67.64 175 171 168 .1 .3

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (ft) 881.64 Element Left OB Channel Right OB
vel Head (ft) 0.30 wt. n-val. 0.035 0.040 0.035
W.S. Elev (ft) 881.34 Reach Len. (ft) 175.00 171.00 168.00
crit w.s. (ft) Flow Area (sq ft) 60.50 200.96 815.21
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E.G. Slope (ft/ft) 0.001333 Area (sg ft) 60.50 200.96 815.21
Q Total (cfs) 4140.00 Flow (cfs) 235.89 1238.10 2666.01
Top width (ft) 292.29 Top width (ft) 11.14 20.54 260.61
vel Total (ft/s) 3.85 Avg. vel. (ft/s) 3.90 6.16 3.27
Max Chl Dpth (ft) 10.53 Hydr. Depth (ft) 5.43 9.78 3.13
Conv. Total (cfs) 113387.5 conv. (cfs) 6460.5 33909.5 73017.5
Length wtd. (ft) 169.51 wetted Per. (ft) 15.17 20.76 266.02
Min Ch E1 (ft) 870.81 shear (1b/sq ft) 0.33 0.81 0.26
Alpha 1.29 Stream Power (1b/ft s) 421.54 0.00 0.00
Frctn Loss (ft) 0.39 cum volume (acre-ft) 0.18 0.75 2.40
C & E Loss (ft) 0.08 Cum SA (acres) 0.04 0.08 0.93

warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need
for additional cross sections.
warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than
0.7 or greater than 1.4.

This may indicate the need for additional cross sections.

[
DoubleCampRun.rep
|
CROSS SECTION 1

RIVER: STREAM 1

REACH: F TO A RS: 6.0 |

INPUT

Description: CROSS SECTION AT POINT B 1

Station Elevation Data num= 12 |
1

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 916.62 43.26 872.32 54.14 870.97 65.03 872.62 72.94 875.2
115.51 878.55 169.35 878.2 262.91 879.15 351.97 882.44 400.5 883.75
450.77 884.18 479.55 884.83
Manning's n values num= 3
Sta n val Sta n val sta n val
0 .035 43.26 .04 65.03 .035
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
43.26 65.03 314 314 315 .1 .3
CROSS SECTION OUTPUT Profile #PF 1
E.G. Elev (ft) 881.17 Element Left OB Channel Right OB
vel Head (ft) 1.06 wt. n-val. 0.035 0.040 0.035
W.S. Elev (ft) 880.11 Reach Len. (ft)
Crit W.S. (ft) 880.11 Flow Area (sq ft) 29.65 182.71 427.56
E.G. Slope (ft/ft) 0.005060 Area (s$ ft) 29.65 182.71 427.56
Q Total (cfs) 4140.00 Flow (cfs) 174.60 1981.48 1983.92
Top width (ft) 253.33 Top width (ft) 7.61 21.77 223.95
vel Total (ft/s) 6.47 Avg. vel. (ft/s) 5.89 10.84 4.64
Max Chl Dpth (ft) 9.14 Hydr. Depth (ft) 3.90 8.39 1.91
Conv. Total (cfs) 58198.6 Conv. (cfs) 2454 .4 27854.9 27889.2
Length wtd. (ft) wetted Per. (ft) 10.89 21.98 224.51
Min ch E1 (ft) 870.97 Shear (1b/sq ft) 0.86 2.63 0.60
Alpha 1.63 Stream Power (1b/ft s) 479.55 0.00 0.00
Frctn Loss (ft) Cum volume (acre-ft)
C & E Loss (ft) Cum SA (acres)
SUMMARY OF MANNING'S N VALUES
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River:STREAM 1

Reach River Sta. nl n2 n3
F TO A 10.0 .035 .04 .035
F TO A 9.0 : .035 .04 .035
F TO A 8.0 .035 .04 .035
F TO A 7.0 .035 .04 .035
F TO A 6.0 .035 .04 .035

SUMMARY OF REACH LENGTHS

River: STREAM 1

Reach River Sta. Left Channel Right
F TO A 10.0 200 197 194
FTO A 9.0 133 140 145
F TO A 8.0 175 171 168
F TO A 7.0 175 171 168
FTO A 6.0 314 314 315

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River: STREAM 1

Reach River Sta. contr. Expan.
FTO A 10.0 .1 3
FTO A 9.0 .1 3
FTO A 8.0 .1 3
FTO A 7.0 1 3
FTO A 6.0 .1 3

ERRORS WARN;NGS AND NOTES
Errors Warnings and Notes for Plan : EX SITE

River: STREAM 1 Reach: F TO A RS: 7.0 Profile: PF 1
warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the
need for additional cross sections.
warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less
than 0.7 or greater than 1.4.
This may indicate the need for additional cross sections.




4.0 PROPOSED CONDITION HEC-RAS CALCULATIONS




HEC-RAS Plan: Proposed Site River: STREAM

Reach: F TO A Profile: PF 1

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G: Elev E.G. Slope Vel Chnl Flow Area | Top Width Froude # Chi
(cfs) (f). (ft) () (ft) (fvt) (f/s) (sq ft) (ft)
FTOA 10.0 PF 1 4140.00 871.87 881.65 879.75 882.20 0.001923 7.10 762.05 159.96 0.41
FTOA 9.0 PF 1 4140.00 869.42 881.53 881.86 0.001047 5.64 1008.29 209.03 0.31
FTOA 8.0 PF 1 4140.00 869.42 881.37 881.70 0.001183 5.77 1004.99 229.83 0.32
FTOA 7.0 PF 1 4140.00 870.81 881.13 881.47 0.001565 6.58 1014.18 286.30 0.37
FTOA 6.2 PF 1 4140.00 870.84 881.01 881.42 0.001679 6.75 867.45 196.24 0.39
FTOA 6.1 PF 1 4140.00 870.59 880.84 881.33 0.002030 7.35 815.56 197.45 0.42
FTOA 6.0 PF 1, 4140.00 870.97 880.11 880.11 881.17 0.005060 10.84 639.93 253.33 0.66
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HEC-RAS Version 4.1.0 Jan 2010
U.S. Army Corps of Engineers
Hydrologic Engineering Center
609 second Street
pavis, California
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PROJECT DATA

Project Title: DC Run Proposed Topsoil Area
Project File : DoubleCampRunPro.prj

Run Date and Time: 6/10/2013 7:12:01 AM

Project in English units

Proqecp Description: ) o i
Analysis of Adding Topsoil within Floodplain for Antero - PROPOSED CONDITION

PLAN DATA

Plan Title: DC Run Proposed Topsoil Area
Plan File : r:\030-2162 Antero- Double Camp Run Access Rd\Documents\Design\HEC
RAS\DoubleCampRunPro.p02

Geometry Title: DC Run Proposed Topsoil Area )
Geometry File : r:\030-2162 Antero- Double Camp Run Access Rd\Documents\Design\HEC
RAS\DoubleCampRunPro.g02

Flow Title : DC Run Proposed Topsoil Area
Flow File : r:\030-2162 Antero- Double Camp Run Access Rd\Documents\Design\HEC
RAS\DoubleCampRunPro.f02

Plan Description:

F1ood?1a1n analysis of_proposed conditions after Cox Staging area is
established and topsoil stockpile is in place.

Plan Summary Information:

Number of: Cross Sections = 7 Multiple Openings = 0]
Culverts = 0 Inline Structures = 0
Bridges = 0 Lateral Structures = 0

Computational Information

water surface calculation tolerance = 0.01
Critical depth calculation tolerance = 0.01
Maximum number of iterations = 20
Maximum difference tolerance = 0.3
Flow tolerance factor = 0.001
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Computation Options
Critical depth computed only where necessary
Conveyance Calculation Method: At breaks in n values only

Friction Slope Method: Average_cConveyance
Computational Flow Regime: Mixed Flow
FLOW DATA

Flow Title: DC Run Proposed Topsoil Area
Flow File : r:\030-2162 Antero- Double Camp Run Access Rd\Documents\Design\HEC
RAS\Doub1eCampRunPro. f02
Flow bData (cfs)
River Reach RS PF 1
STREAM 1 F TO A 10.0 4140

Boundary Conditions

River Reach Profile Upstream
pDownstream

STREAM 1 FTO A PF 1 Critical
Critical

GEOMETRY DATA

Geometry Title: DC Run Proposed Topsoil Area ]
Geometrg File : r:\030-2162 Antero- Double Camp Run Access Rd\Documents\Design\HEC
RAS\DoubleCampRunPro.g02

CROSS SECTION

RIVER: STREAM 1

REACH: F TO A RS: 10.0
INPUT
Descr1pt1on: CBOSS SECTION AT POINT F
Station Elevation Data num= 11
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

0 884.08 24.3 876.73 27.35 873.2 44.11 871.87 60.88 873.14
64.26 376.18 69.69 876.5 121.92 877.94 161.72 879.99 200.59 890.24
212.77 898.27

Manning's n values num= 3
sta n val sta n val sta n val
0 .035 27.35 .04 60.88 .035
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
27.35 60.88 200 197 194 .1 .3

CROSS SECTION OUTPUT Profile #PF 1
Page 2



E.G. Elev (ft) 882.20 Element Left OB
vel Head (ft) 0.55 wt. n-val. 0.035
W.S. Elev (ft) 881.65 Reach Len. (ft) 200.00
crit w.Ss. (ft) 879.75 Flow Area (sq ft) 60.36
E.G. Slope (ft/ft) 0.001923 Area (sg ft) 60.36
Q Total (cfs) 4140.00 Flow (cfs) 222.58
Top width (ft) 159.96 Top width (ft) 19.31
vel Total (ft/s) 5.43 Avg. vel. (ft/s) 3.69
Max chl Dpth (ft) 9.78 Hydr. Depth (ft) 3.13
Conv. Total (cfs) 94403.9 conv. (cfs) 5075.4
Length wtd. (ft) 195.81 wetted Per. (ft) 21.65
Min Cch E1 (ft) 871.87 Shear (1b/sq ft) 0.33
Alpha 1.20 Stream Power (1b/ft s) 212.77
Frctn Loss (ft) 0.27 cum volume (acre-ft) 1.05
C & E Loss (ft) 0.07 Cum SA (acres) 0.28
CROSS SECTION
RIVER: STREAM 1
REACH: F TO A RS: 9.0
INPUT
Description: CROSS SECTION AT POINT E
station Elevation Data num= 15
Sta Elev Sta Elev Sta Elev Sta Elev Sta
0 882.54 23.16 875.91 24.82 872.67 42.06 869.42 59.3
66.73 877.1 81.79 877.06 87.98 878.27 92.71 877.71 116.18
179.79 877.88 190.01 877.67 197.63 877.91 228.1 885.31 239.14
Manning's n values num= 3
Sta n val Sta n val Sta n val
0 .035 24.82 .04 59.3 .035
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr.
24.82 59.3 133 140 145 .1
CROSS SECTION OUTPUT Profile #PF 1
E.G. Elev (ft) 881.86 Element Left OB
vel Head (ft) 0.33 wt. n-val. 0.035
W.S. Elev (ft) 881.53 Reach Len. (ft) 133.00
crit w.s. (ft) Flow Area (sq ft) 67.24
E.G. Slope (ft/ft) 0.001047 Area (Sﬂ ft) 67.24
Q Total (cfs) 4140.00 Flow (cfs) 183.19
Top width (ft) 209.03 Top width (ft) 21.30
vel Total (ft/s) 4,11 Avg. vel. (ft/s) 2.72
Max Chl ppth (ft) 12.11 Hydr. Depth (ft) 3.16
Conv. Total (cfs) 127952.2 conv. (cfs) 5661.7
Length wtd. (ft) 141.68 wetted Per. (ft) 24.07
Min ch E1 (ft) 869.42 Shear (1b/sq ft) 0.18
Alpha 1.24 Stream Power (1b/ft s) 239.14
Frctn Loss (ft) 0.16 Cum Volume (acre-ft) 0.75
C & E Loss (ft) 0.00 Cum SA (acres) 0.18
CROSS SECTION
RIVER: STREAM 1
REACH: F TO A RS: 8.0

DoubleCampRunPro.rep
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Channel
0.040
197.00
306.04
306.04
2173.17
33.53
7.10
9.13
49554.6
33.63
1.09
0.00
4,13
0.42

Elev
873.16
877.55
892.37

Expan.
.3

Channel
0.040
140.00
357.38
357.38
2014.69
34.48
5.64
10.36
62266.7
35.18
0.66
0.00
2.63
0.27

Right 0B
0.035
194.00
395.65
395.65
1744 .25
107.13
4.41
3.69
39773.9
108.59
0.44
0.00
7.99
2.37

Right OB
0.035
145.00
583.67
583.67
1942.12
153.25




INPUT
Description:

Station Elevation Data num=

Left
42.31

Bank sta: Right Lengths: Le

76.58 1
CROSS SECTION OQUTPUT Profile #PF 1

E.G. Elev (ft) 881.70
vel Head (ft) 0.33
W.S. Elev (ft) 881.37
crit wW.s. (ft)
E.G. Slope (ft/ft) 0.001183
Q Total (cfs) 4140.00
Top width (ft) 229.83
vel Total (ft/s) 4.12
Max chl ppth (ft) 11.95
Conv. Total (cfs) 120379.6
Length wtd. (ft) 169.76
Min ch E1 (ft) 869.42
Alpha 1.26
Frctn Loss (ft) 0.23
C & E Loss (ft) 0.00

CROSS SECTION

RIVER: STREAM 1

REACH: F TO A RS: 7.0

INPUT

Description:
Station Elevation Data

Sta Elev Sta

0 910.2 39.17

67.64 872.19 72.06

152.77 874.11 154.44

400.78 882.79 403.66

num=

Elev
878.77 42
875.45 103
877.87 20

Left
47.1

Bank Sta: Right

67.64

Lengths: Le

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (ft) 881.47
vel Head (ft) 0.34
W.S. Elev (ft) 881.13

crit w.s. (ft)

Sta Elev Sta Elev
0 884.68 30.93 B876.26 42
76.58 873.6 78.19 876.65 112
227.38 880.5 250.49 881.87 281.

Manning's n values num=
sta n val Sta n val
0 .035 42.31 .04 76.

885.09 421.

Manning's n values num=
Sta n val sta n val
0 .035 47.1 .04 67.

DoubleCampRunPro.rep

CROSS SECTION AT POINT D
14

Sta Elev Sta Elev Sta
.31 873.09 45,38 873 60.98
.61 876.74 160.97 877.3 214.49
86 885.93 292 886.64
3
Sta n val
58 .035

ft Channel Right
75 171 168

CROSS SECTION AT POINT C
18

Element Left OB
wt. n-val. 0.035
Reach Len. (ft) 175.00
Flow Area (sq ft) 124.05
Area (s$ ft) 124.05
Flow (cfs) 454.02
Top width (ft) 30.14
Avg. vel. (ft/s) 3.66
Hydr. Depth (ft) 4.12
conv. (cfs) 13201.7
wetted Per. (ft) 31.25
shear (1b/sq ft) 0.29
stream Power (1b/ft s) 292.00
Cum volume (acre-ft) 0.46
Cum SA (acres) 0.10
Sta Elev Sta Elev Sta
.76 873.17 47.1 872.43 57.37
.46 876.57 140.93 877.76 142.02
1.3 878.31 298.48 880.22 368.67
54 885.3
3
Sta n val

64 .035

ft Channel Right
21 22 23

Element

wt. n-val.

Reach Len. (ft)

Flow Area (sq ft)
Page 4

Coeff COnir.

Coeff cContr.
1

Left OB

0.035
21.00
58.13

Elev
869.42
880.12

Expan.

Channel

0.040
171.00
337.75
337.75

1947.45
34.27
5.77
9.86
56626.5
35.23
0.71
0.00
1.52
0.16

Elev
870.81
875.12
882.87

Expan.
.3

Channel

0.040
22.00
196.53

Right OB
0.035
168.00
543.19
543.19
1738.52
165.42
3.20
3.28
50551.3
167.37
0.24
0.00
3.93
1.26

Right 0B
0.035
23.00

759.53




0 914.59
164.25 878.09
322.3 886

44.28
179.2
348.36

Manning's n values
sta n val
0 .035

Sta
44.28

Bank sta: Left
44 .28

Right
65.69

872.36
878.23
886.7

num=
n val
.04

Lengths:

DoubleCampRunPro.rep
54,98 870.59 65.69 872.48
228.11 878.37 235.14 882.05
362.81 883.28 400.23 884

3
Sta
65.69

n val
.035

Left Channel
34 34

Right
34

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (ft)
vel Head (ft)
W.S. Elev (ft)
Crit w.s. (ft)
E.G. Slope (ft/ft)
Q Total (cfs)

Top width (ft)

vel Total (ft/s)
Max Chl Dpth (ft)
Conv. Total (cfs)
Length wtd. (ft)
Min ch E1 (ft)
Alpha

Frctn Loss (ft)

C & E Loss (ft)

warning: The velocity head has changed by more than 0.5 ft (0.15 m).

881.33
0.49
880.84

0.002030
4140.00
197.45
5.08
10.25
91893.0
34.00
870.59
1.22
0.10
0.06

for additional cross sections.
warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less
than 0.7 or greater than 1.4,

This may indicate the need for additional cross sections.

CROSS SECTION

RIVER: STREAM 1
REACH: F TO A

INPUT

RS: 6.0

Element

wt. n-val.

Reach Len. (ft)
Flow Area (sq ft)
Area (sg ft)

Flow (cfs)

Top width (ft)
Avg. vel. (ft/s)
Hydr. Depth (ft)
conv. (cfs)

wetted Per. (ft)

shear (1b/sq ft)
Stream Power (1b/ft s)
Ccum volume (acre-ft)
cum SA (acres)

Description: CROSS SECTION AT POINT B
12

Station Elevation Data
Sta Elev Sta
0 916.62 43.26
115.51 878.55 169.35

450.77 884.18 479.55
Manning's n values
Sta n val
0 .035

Bank Sta:

Sta
43.26

Right
65.03

Left
43.26

CROSS SECTION OUTPUT

E.G. Elev (ft)
vel Head (ft)
W.S. Elev (ft)
crit w.s. (ft)

num=
Elev
872.32
878.2
884.83

num=
n val
.04

Lengths:

881.17

1.06
880.11
880.11

Sta Elev
65.03 872.62
351.97 882.44

Sta Elev
54.14 870.97
262.91 879.15

3
Sta
65.03

n val
.035

Left channel
314 314

Right
315

Profile #PF 1

Element

wt. n-val.

Reach Len. (ft)

Flow Area (sq ft)
Page 6

111.32
291.7
441.08

Coeff Contr.

1

Left OB
0.035
34.00
37.72
37.72

152.38

8.89
4.04
4.24

3382.2

12.29
0.39
441.08
0.03
0.01

Sta
72.94
400.5

Coeff Contr.
.1

Left OB
0.035

29.65

877.92
885
884.54

Expan.

Channel
0.040
34.00

199.91

199.91

1469.38
21.41
7.35
9.34
32614.9
21.72
1.17
0.00
0.15
0.02

Elev
875.2
883.75

Expan.
.3

Channel
0.040

182.71

Right OB
0.035
34.00

577.93
577.93
2518.25
167.14
4.36
3.46
55896.0
168.08
0.44
0.00
0.39
0.15

This may indicate the need

Right OB
0.035

427.56



CROSS

RIVER:
REACH:

Bank Sta:

CROSS

RIVER:
REACH:

E.G. Slope (ft/ft)
Q Total (cfs)

Top width (ft)

vel Total (ft/s)
Max Chl Dpth (ft)
conv. Total (cfs)
Length wtd. (ft)
Min ch E1 (ft)
Alpha

Frctn toss (ft)

C & E Loss (ft)

SECTION

STREAM 1
F TO A

INPUT
Description: CROSS SECTION Q
Station Elevation Data

Sta Elev Sta

0 911.63 45.87
157.14 877.94 193.88
352.31 885.94 359.61

Manning's n values

Sta n val
0 .035

Sta
45.87

Left
45.87

Right
66.69

E.G. Elev (ft)
vel Head (ft)
W.S. Elev (ft)
crit w.s. (ft)
E.G. Slope (ft/ft)
Q Total (cfs)

Top width (ft)

vel Total (ft/s)
Max Chl Dpth (ft)
Cconv. Total (cfs)
Length wtd. (ft)
Min ch E1 (ft)
Alpha

Frctn Loss (ft)

C & E Loss (ft)

SECTION

STREAM 1
F TO A

INPUT
Description: CROSS SECTION P
Station Elevation Data

Sta Elev Sta

0.001565
4140.00
286.30
4.08
10.32
104652.6
22.58
870.81
1.32
0.04
0.01

RS: 6.2

num=

Elev
872.32
878.29
883.13

num=
n val
.04

Lengths: Left Channel

CROSS SECTION OUTPUT Profile #PF 1

881.42
0.41
881.01

0.001679
4140.00
196.24
4.77
10.17
101047 .4
48.00
870.84
1.17
0.09
0.01

RS: 6.1

num=
Elev

DoubleCampRunPro.rep

Element

wt. n-val.

Reach Len. (ft)
Flow Area (sq ft)
Area (sg ft)

Flow (cfs)

Top width (ft)
Avg. vel. (ft/s)
Hydr. Depth (ft)
conv. (cfs)

wetted Per. (ft)

shear (1b/sq ft)
Stream Power (1b/ft s)
cum volume (acre-ft)
Cum SA (acres)

15

Elev
Page 5

Sta Sta

Area (sg t) 58.13
Flow (cfs) 242.76
Top width (ft) 10.87
Avg. vel. (ft/s) 4.18
Hydr. Depth (ft) 5.35
conv. (cfs) 6136.6
wetted Per. (ft) 14.82
shear (1b/sq ft) 0.38
Stream Power (1b/ft s) 421.54
Cum volume (acre-ft) 0.10
Cum SA (acres) 0.02
14
Sta Elev Sta Elev Sta
56.27 870.84 66.69 872.28 105.55
227.42 878.68 234.48 882.3 311.6
400.14 885.38 427.17 885.06
3
Sta n val
66.69 .035
Right Coeff Contr.
48 48 .1

Left OB
0.035
48.00
44 .08
44.08

169.93
10.14

3.86
4.35

4147.6

13.36
0.35
427 .17
0.07
0.02

Elev Sta

196.53
1292.45
20.54
6.58
9.57
32671.0
20.76
0.92
0.00
0.47
0.05

Elev
877
885

Expan.
.3

Channel
0.040
48.00

196.58

196.58

1327.87
20.82
6.75
9.44
32410.1
21.02
0.98
0.00
0.37
0.04

Elev

759.53
2604.79
254.89
3.43
2.98
65845.0
260.30
0.29
0.00
1.42
0.45

Right OB
0.035
48.00

626.80
626.80
2642.20
165.28
4.22
3.79
64489.7
166.14
0.40
0.00
1.06
0.34



E.G. Slope (ft/ft)
Q Total (cfs)

Top width (ft)

vel Total (ft/s)
Max Chl Dpth (ft)
Conv. Total (cfs)
Length wtd. (ft)
Min ch E1 (ft)
Alpha

Frctn Loss (ft)

C & E Loss (ft)

0.005060
4140.00
253.33
6.47
9.14
58198.6

870.97
1.63

SUMMARY OF MANNING'S N VALUES
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River Sta.

River Sta.

DoubleCampRunPro. rep
Area (sg t)

Flow (cfs)

Top width (ft)

Avg. vel. (ft/s)
Hydr. Depth (ft)
conv. (cfs)

wetted Per. (ft)

Shear (1b/sq ft)
Stream Power (1b/ft s)
Cum volume (acre-ft)
Cum SA (acres)

nl n2 n3
.035 .04 .035
.035 .04 .035
.035 .04 .035
.035 .04 .035
.035 .04 .035
.035 .04 .035
.035 .04 .035
Left Channel Right
200 197 194
133 140 145
175 171 168
21 22 23
48 48 48
34 34 34
314 314 315

EXPANSION COEFFICIENTS

Sta.

contr.

Expan.

R
WwWwwwwww

Page 7

29.65
174.60
7.61
5.89
3.90
2454.4
10.89
0.86
479.55

182.71
1981.48
21.77
10.84
8.39
27854.9
21.98
2.63
0.00

427.56
1983.92
223.95
4.64
1.91
27889.2
224.51
0.60
0.00



DoubleCampRunPro.rep

ERRORS WARN¥NGS AND NOTES .
Errors Warnings and Notes for Plan : Proposed Site

River: STREAM 1 Reach: F TO A RS: 6.1 Profile: PF 1
warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the
need for additional cross sections.
warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less
than 0.7 or greater than 1.4.
This may indicate the need for additional cross sections.
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Division of Highways

Earl Ray Tomblin Office of the District Englnesr/Manager Paul A. Mattox, Jr., P. E.
Governor District Four Secretary of Transportation /
« - Commissioner of Highways
PO Box 4220 (EXIT 121,1-79) * Clarksburg, WV 26302 * 304-842-1550
May 16, 2013

ANTERO RESOURCES APPALACHIAN
CORPORATION

175 D ELK CREEK ROAD
MOUNT CLARE, WV 26408

Dear Applicant:

Your approved copy of Permit Number __ 04-2013-0481 fora T - Temporary
permit type is enclosed. A description of the work is on the permit.

Please contact the District Four office:

Denise Roncone 304-842-1575

at least 48 hours in advance of the date you plan to begin work eo arrangements can be made to inspect the work authorized
by the permit.

Failure to comply will result in cancellation of your permit.

A copy of this permit is to be available on the job at all times while the work is in progress for inspection by the
West Virginia Division of Highways' personnel.

Sincerely,

District Engineer / District Manager

tnitals: TC ée » .“)@W

Attachments: Yes

Permit Supervisor
Enclosure: No

cc:0409 Charleston Permits

EE.QJAFFIRMATIVE ACTION EMPLOYER




Form MM-109 0420130481

Rev. 05-19-05 PERMIT NO.
'PERMIT TO ENTER UPON, UNDER, OVER OR ACROSS THE STATE ROADS OF THE STATE OF

WEST VIRGINIA, AS PROVIDED FOR IN SECTION 6, ARTICLE 16, CHAPTER 17; SECTION 9,

ARTICLE 16, CHAPTER 17; SECTION 8, ARTICLE 4, CHAPTER 17, WEST VIRGINIA CODE, 1931, AS
AMENDED.

THIS PERMIT, Made this 1 day of MAY 20 _13 , between the WEST VIRGINIA

called DIVISION and ANTERO RESOURCES
Address: 175-D Elk Creek Road Mt Clare, WV. 26408 Phone No: _ 304-622-3842
hereinafter called APPLICANT.

WITNESSETH

apply to enter

DOH Project Gf
Route Type & No. CR25 No. NA applicable);
a S 95/" Mile
at___ 250 ft. west of Jct. Meathouse Fork (CR 25) & Double Camp Rd. Post 1 2 3Y
in DODDRIDGE County, for the purposes hereinafter set forth and in accordance with

plans and specifications which are attached hereto and made a part hereof: Remove 12" of topsail from

Proposed staging area. After removal place separation fabric down. Place 10" of 4-6" crusher run on top of the

separation fabric followed by 2" of %" — 1 %" crusher run on top of that. ' Staana Acen
~ T d

APPLICANT further agrees to accept the conditions hereinafter set forth;

1. APPLICANT shall deposit with DIVISION the sum of § 0 in the form of an official,
certified or cashier’s check, or executed bond with surety satisfactory to DIVISION to cover any damage
and inspection costs DIVISION may sustain by reason of the granting of this permit, including any
expense incurred in restoring said highway to its original condition or the proper repair of any and all
damages that may result within one (1) year from the date of the completion of said work.

2. APPLICANT agrees to reimburse DIVISION for inspection costs as follows:
A. For any inspection costs incurred under this permit.
B. At$ per linear foot for feet of water line installed under this permit
[J c Ats per linear foot for feet of sewer line installed under this permit

3. APPLICANT shall notify DIVISION at least 48 hours in advance of the date the work will begin.
Failure to comply will be cause for cancellation of this permit.

4. APPLICANT agrees to protect its employees, equipment and users of the highway at all times in
accordance with the current Division of Highways manual “Traffic Control For Street and Highway
Construction and Maintenance Operations”.

5. APPLICANT agrees to comply with all applicable state and federal laws in the performance of work

under this permit,
6. Supplementary conditions cited on the reverse side of this permit are understood and agreed to be a part
hereof. :
7. The work authorized under this permit shall be completed on or before (Date): 05-10-2013
RECOMMENDED:

/ Lt g J‘ ] g £ && )
Tiﬂe\"l:'gmuwswvson L "ch-’"f’

v Signature af¥l Title of Applicant *

BOND REQUIREMENT. APPROVED;
BONDNO. _| DMYNL, 3BG  pate 2:21-12 @VMA e

Attached [J OnFile X

INSPECTION: Owner/Consultant O Title
Full Time [J Part Time [m] West Virginia Division of Hi, ways

Periodic  [9 Reimburssble [ No Cost %] ]
AUTHORIZATION NO: PERMIT NO: 042013040 1




CHAPTER 17 WEST VIRGINIA CODE, 1931

§17-4-8. Use of roadbed by railroad, telephone company, etc,

No railroad or electric or other railway shall be constructed upon the roadbed of any state road, except to cross the same,
nor shall any person, firm or corporation enter upon or construct any works in or upon such road, or lay or maintain
thereon or thereunder any drainage, sewer or water pipes, gas pipes, electric conduits or other pipes, nor shall any
telephone, telegraph or electric line or power pole, or any other structure whatsoever, be erected upon, in or over any
portion of a state road, except under such restrictions, conditions and regulations as may be prescribed by the state road
commissioner. Whenever any railroad or electric or other railway, heretofore or hereafter constructed, shall cross any
state road, it shall be required to keep its own roadbed, and the bed of the road or highway at such crossing, in proper
repair, or else to construct and maintain an overhead or undergrade crossing, subject to the approval of the state road
commissioner; and the tracks of such railroad or railway at grade crossings shall be so constructed as to give a safe and
€asy approach to and across the same, and when the construction of such approaches is made necessary by a change in the
railroad grade at the grade crossing, the cost shall be upon the railway company.

§17-16-6. Permit by commission or county court for openings in or structures on public roads; franchises and
easements of oil, etc., transportation companies.

A violation of any provision of this section shall be a misdemeanor, and the Person or corporation violating the same
shall, upon conviction thereof, be fined not less than twenty-five nor more than one hundred dollars for each offense.

§17-16-9. Private driveways or approaches to roads; obstruction of ditches.
The owner or tenant of land fronting on any state road shall construct and keep in repair all approaches or driveways to
and from the same, under the direction of the state road commission, and, likewise, the owner or tenant of land fronting on

was made.

SUPPLEMENTARY CONDITIONS

1. The person, firm or corporation to whom a permit is issued agrees to hold the State of West Virginia and DIVISION
harmless on account of any damages to persons or property which may arise during the process of the work
authorized by this permit or by reason thereof.

Applications for permission to perform work within highway rights of way shall be made on DIVISION’S standard
permit form and shall be signed by the authorized representative of the person, firm or corporation applying,

3. The APPLICANT shall give detailed information concerning the work to be performed and the application must
include a sketch sufficient to show the nature of the work performed.

4. APPLICANT, his agents, successor, heirs or assigns, contractors or any other person, firm or corporation working
under APPLICANT'S real or apparent authority, shall perform the work in 4 manner satisfactory to DIVISION.
ge to the road resulting at any time from work authorized under this permit shall be repaired by APPLICANT.

Unsatisfactory repairs may be a corrected by DIVISION or its authorized agent and the cost thereof paid by

APPLICANT.

5. DIVISION assumes no liability for damage to the proposed work by reason of construction or maintenance work on
the road.

6. This permit is granted subject to removal of the authorized installation by APPLICANT at no cost to DIVISION when
required for improvement of the road, and subject to all regulations now or hereafter adopted by DIVISION.

7. Utility installation shall be in accordance with the current manual, “Accommodation of Utilities on Highway Right of
Way”,

8. Driveways shall be in accordance with the current manual, “Rules and Regulations for Constructing Driveways on
State Highway Rights-of-Way.”

9. DIVISION reserves the right to cancel this permit at any time, should APPLICANT fail to comply with the terms and
conditions under which it is granted.

10. This permit is granted only insofar as the DIVISION has a right to do so.

0420130481




Addendum to Permit 04-2013-0481
——=1C1m 10 1 ermit 04-2013-0481

This addendum, made this 13t dayof May 2013, between the West Virginia Department of
Transportation, Division of Highways, a statutory company hereinafter called the Division

and Antero Resources
Address: 1625 17t Street, Denver, CO 80202 Phone: 303 357-7310
hereinafter called APPLICANT.

The Applicant has filed with the DIVISION a written application for the following named route and location:

Doddridge County Route SLS 25, Meathouse Fork@ MP7.384 to construct a truck staging area for the Trent, Wagner
and Hughs Well Pad sites.

1. All Equipment, Machinery, and Materials (including but not limited to Jersey Barriers, etc) must be stored off of
the Division's right-of-way. No Parking will be permitted on the Division’s Right-of-Way.

2. Equipment, Machinery, or Materials, even if placed off of the Division's Right-of-Way, must not cause sight
distance problems.

3. Entrance and Exit must clearly marked in the field and follow the Division’s Manual on Rules and Regulations
for Constructing Driveways on State Highway Rights-of-Way,

®  After completion of the Project, a joint review of roads will be filmed and evaluated to assure roads have been repaired to
existing condition or better,

¢ No travel on School Bus Routes duri their traversing operational hours on above mentioned route on bi-directional
roadways where the lane widths are less than 10 .

®  Pilot Vehicle required for all Oversized Loads on covered roads,

* Ditch lines to be maintained by applicant. FDR or equivalent required to stabilize road to uphold increased traffic and

heavy and excess amount of loads. Centerline of roadway cannot be relocated without an agreement between WV DOH
and Antero Resources,

®  Repairs that will include “Hot Mix Asphalt” will have the following testing requirement: The supplier will be responsible for
testing at the plant; Compaction testing will be as per WV DOH specifications.

ditches from hauling activities of Applicant, its agents, contractors and employees, to as good

a condition prior to commencement of Applicant’s operation or as when the permit was issued, as determined by the
District Engineer/Manager of the DIVISON having jurisdiction over the work permitted, or pay damages therefore in the
amount to sufficiently restore such bridges, roads, highways, shoulders and ditches to original condition; and shall

remain in full force and effect,

Bond Amount; $1,000,000.00
Bond Number: LPM9062891  Date: 2212012




Dist. Permit Number _() 4 2 () 18048 ]

BOND Number LPM 9062891
OIL and GAS DATA INFORMATION SHEET

APPLICANT
Company Name ANTERO RESOURCES APPALCHIAN CORPORATION
Address 1625 17™ STREET
City DENVER ST_CO Zip _80202
Contact Person Permit __Burt Simcox Telephone  (304) 282-9372
24/7 Road Maintenance Contact Aaron Kunzier Telephone Cell (405) 227-8344
24/7 Backup Contact Dusty Wood Telephone Cell (817) 771-1436

Drilling/Fracking will require
Site Location
Site Name Cox Staging area Road Local Name Meathouse Fork Rte.# SLS 25

Approach locstion WGS 83 Decimal Format GPS  ~39. {9168 W80, b272\ County Doddridge
Location Description

On Route.# SLS 25 being 250 fest N S E W of Jct. of Rte.# SLS 25 and Rte.# SL825/11
DOH USE ONLY HAULING ROUTE From US or WV Route (Attach Map)

Less than 5000 Barrels of fluids )l 5000/+

Name & Rte.# Beg MP End MP Surface Type Condition

STAG NG  Area Wil

SerVicE ;

ol &

Trent PAn od-12°
wagna Pad
//ughes PAD

Wall location WGS 83 Decimal Format GPS N: W:

WV DEP Permit Number __ 47 - -

STATE COUNTY PERMIT NUMBER
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west virginia department of environmental protection

Office of Oil and Gas Earl Ray Tomblin, Governor

601 57th Street SE Randy C. Huffman, Cabinet Secretary
Charleston, WV 25304 www.dep.wv.gov

(304) 926-0450
(304) 926-0452 fax

January 29, 2013
WELL WORK PERMIT
Horizontal 6A Well

This permit, APl Well Number: 47-1706167, issued to ANTERO RESOURCES
APPALACHIAN CORPORATION, is evidence of permission granted to perform the specified
well work at the location described on the attached pages and located on the attached plat,
subject to the provisions of Chapter 22 of the West Virginia Code of 1931, as amended, and all
rules and regulations promulgated thereunder, and to all conditions and provisions outlined in
the pages attached hereto. Notification shall be given by the operator to the Oil and Gas
Inspector at least 24 hours prior to the construction of roads, locations, and/or pits for any
permitted work. In addition, the well operator shall notify the same inspector 24 hours before
any actual well work is commenced and prior to running and cementing casing. Spills or

emergency discharges must be promptly reported by the operator to 1-800-642-3074 and to the
Oil and Gas inspector.

Please be advised that form WR-35, well operators report of well work, is to be submitted to
this office within 90 days of completion of drilling, as should form WR-34 Discharge
Monitoring Report within 30 days of discharge of pits, if applicable. Failure to abide by all
statutory and regulatory provisions governing all duties and operations hereunder may result in
suspension or revocation of this permit and, in addition, may result in civil and/or criminal
penalties being imposed upon the operators.

In addition to the applicable requirements of this permit, and the statutes and rules govemning
oil and gas activity in WV, this permit may contain specific conditions which must be
followed. Permit conditions are attached to this cover letter.

Per 35CSR-4-5.2.g this permit will expire in two (2) years from the-igsu unlgss permitted

well work is commenced. If there are any questions, please é«,&‘fe at (304)
926-0499 ext. 1654. ya~ i
g‘:__"_,%ys f’ff'&;{' Wl
7 JamgMartin &

¢ Chief
Operator's Well No: BOWEN UNIT 2H
Farm Name: CLARENCE TRENT JR ET AL
API Well Number: 47- 1706167
Permit Type: Horizontal 6A Well
Date Issued: 01/29/2013

Promoting a healthy environment.




PERMIT CONDITIONS

West Virginia Code § 22-6A-8(d) allows the Office of Oil and Gas to place specific conditions upon this

permit. Permit conditions have the same effect as law. Failure to adhere to the specified permit
conditions may result in enforcement action.

CONDITIONS

1. If the operator encounters an unanticipated void, or an anticipated void at an unanticipated depth, the
operator shall notify the inspector within 24 hours. Modifications to the casing program may be
necessary to comply with W. Va. Code § 22-6A-5a (12), which requires drilling to a minimum depth
of thirty feet below the bottom of the void, and installing a minimum of twenty (20) feet of casing,
Under no circumstance should the operator drill more than fifty (50) feet below the bottom of the
void or install less than twenty (20) feet of casing below the bottom of the void. )

2. When compacting fills, each lift before compaction shall not be more than 12 inches in height, and
the fill material shall be within plus or minus 2% (unless soil test results show a greater range of
moisture content is appropriate and 95% compaction can still be achieved) of the optimum moisture
content as determined by the standard proctor density test, ASTM D698, Standard Test Method for
Laboratory Compaction Characteristics of Soil Using Standard Effort. Each lift must meet 95 %
compaction of the optimum density based on results from the standard proctor density test of the
actual soils used in specific engineered fill sites. Each lift shall be tested for compaction, with a

minimum of two tests per lift per acre of fill. All test results shall be maintained on site and
available for review.

3. Operator shall install signage per § 22-6A-8g (6) (B) at all source water locations included in their
approved water management plan within 24 hours of water management plan activation.

4. 0il and gas water supply wells will be registered with the Office of Oil and Gas and all such wells
will be constructed and plugged in accordance with the standards of the Bureau for Public Health set
forth in its Legislative rule entitled Water Well Regulations, 64 C.S.R. 19. Operator is to contact the
Bureau of Public Health regarding permit requirements. In lieu of plugging, the operator may
transfer the well to the surface owner upon agreement of the parties. All drinking water wells within
fifteen hundred feet of the water supply well shall be flow tested by the operator upon request of the
drinking well owner prior to operating the water supply well.

i
5. Pursuant to the requirements pertaining to the sampling of domestic water supply wells/springs the |
operator shall, no later than thirty (30) days after receipt of analytical data provide a written copy to
the Chief and any of the users who may have requested such analyses.
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STATE, OF WEST VIRG
DEP NT OF E ONMENTAL PROTECTION. CE OF OIl, AND GAS

W.VA. CODF, §22-6A - WELL WORK PERMIT APPLICATION

N o4 gl

1) Well Operator;  Antero Resources Appalachian Corporation Iawaa.r.sv lo17-md¢rldga lGﬂaenbﬂer l mmnmv.s'j
Operator ID County District Quadrangle
2) Operator’s Well Number:  gowen unit 21 Well Pad Name: Trent Pag
3 Elevation, current ground: ~1422 Elevation, proposed post-construction: 1410
4) Well Type: (a) Gas <) Oil
Other
(b)IfGas:  Shallow ] Deep
Horizontal a

5) Existing Pad? Yesor No:  no

6) Proposed Target F ormation(s), Depth(s), Anticipated Thicknesses and Associated Pressure(s):
Marceflus Shale: 7,600° TVD, Antk Thick : B0, A Pressure - 3,260%

7) Proposed Total Vertical Depth: 7,600 VD

8) Formation at Total Vertical Depth: Marvefius Shale

9) Proposed Total Measured Depth: 14,300' MD

10) Approximate Fresh Water Strata Depths: 97,214

11) Method to Determine Fresh Water Depth: Offset well records. Depthe have been adjusted according to surtace elevations,

12) Approximate Saltwater Depths: 195 ~Q_ d&o
13) Approximate Coal Seam Depths: 352, 1058°

14) Approximate Depth to Possible Void (coal mine, karst, other): None antidpated
15) Does land contain coal seams tributary or adjacent to, active mine? No
16) Describe proposed well work: O, perforats, fracture @ new hortzontal shaliow well snd Marcellus Shalo

17) Describe fracturing/stimulating methods in detail:
Antero plans to pump Slickwatsr into the Marcellus Shala formation In order to ready the we for production. The fluld wil be comprised of approximately 99 parcent
water and eand, with less than 1 percent Speciai-purpose additves as shown In the attached “Ust of Anth Additives Usad for Fracturing or Stimulating Well.*

2,

18) Total area to be disturbed, including roads, stockpile area, pits, etc, (acres): . 1967 derms o

19) Area to be disturbed for well pad only, less access road (acres): estames V0 T
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20) CASING AND TUBING PROGRAM
TYPE Size |New |Grade | Weightper |FOOTAGE: |INTERVALS: CEMENT;

ffu & For Drilling | Leftin Well | i .up (Cu. Ft)

1<
Conductor | 20" | New | H40 | o4# D' g0' |CTs, 38 Cu. Ft.
Fresh Water |13-3/8"| New | J-55 54.5% 300 300 CTS, 417 Cu. Ft.
Coal 9-5/8"| New | J-55 36# 2480 2490' |CTS, 1014 Cu. Ft.
Intermediate
Production  |5-1/2"| New |P-110] 20# 14,300 14,300 3537 Cu. Ft,
Tubing 2-3/8"] New | N-80 474 7200
Liners
TYPE Size Wellbore | Wall Burst Cement Cement Yield
Diameter ickness Pressure Type
Conductor 20" 24" 0.438" 1530 Class A 1.18
Fresh Water 13-3/8" | 17-1/2" |0.38"/0.33"|2730/1730 Class A 1.18
Coal 9-5/8" | 12-1/4" | 0.352" 3520 Class A 1.18
Intermediate
Production 5-1/2" |sauzei| (,361" 12630 |watipozata.n H/POZ-1.44 & H-18
Tubing 2-3/8" | 4.778" 0.19" 11200
Liners
PACKERS

Kind: N/A Y =)
Sizes: N/A ~ 3
Depths Set: N/A § am

Abm%w
v92 110 40
S
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21) Describe centralizer placement for each casing string, Conductor: no centralizers

Surface Casing: one centraiizer 10’ above the float shoe, one on the insert flo

at collar and one every 4th joint
spaced up the hole to surface,

Intermediate Casing: one cantralizer above float joint, one centralizer 5'

above fioat collar and one every 4th collar
to surface.

Production Casing: one centralizer at shoe joint and one every 3 joints to top of cement in intermediate casing.

22) Describe all cement additives associated with each cement type.
. _Conductor. no additives, Class A cement.
of Surface: Class A cement with 2% calclum and 1/4 Ib flake, 5 gallons of clay treat
Intermediate: Class A cement with 1/4 Ib of fiake, & gallons of clay treat
Production: Lead cement- 50/50 Class H/Poz + 1 .5% salt + 1% C-45 + 0.5% C-
Production: Tail cement- Class H + 45 PPS Calcium Carbonate + 1.0% FL-

16a + 0.2% C-12 + 0.45% C-20 + 0.05% C-51
160 + 0.2% ACGB-47 + 0.05% ACSA-51 + 0.2% ACR-20

23) Proposed borehole conditioning procedures. Conductor. biowhole dlean with air, run casing, 10 bbls fresh water.

Surface: blowhole clean with air, trip to conductor shoe, trip to bottom,
circulate pipe capacity + 40 bbls fresh water followed by 25 bbls bento
Intermediate: blowhole clean with air, trip to surface casing shoe, trip to bottom, blowhole ciean with alr, trip out, run casing,
circulate 40 bbis brine water followed by 10 bbis fresh water and 25

bbls bentonite mud, pump 10 bbis fresh water.
Production: circulate with 14 ib/gal NaCl mud, trip to middle of lateral, circulate, pump high viscosity sweep, trip to base of curve,
pump high viscoslty sweep, trip to top of curve, trip to bottom, circulate, pump high viscosity sweap,

trip out, run casing,
dircuiats 10 bbls fresh water, pump 48 bbls barite pill, pump 10 bbls fresh

water followed by 48 bbls mud fiush and 10 bbls water.

blowhole clean with air, trip out, run casing,
nite mud, 10 bbls fresh water spacer.

*Note: Attach additional sheets as needed.
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Operator's Well No, Bowsn Unit 2+

STATE OF WEST VIRGINIA

DEPARTMENT GF ENVIRONMENTAL PROTECTION, CFFICE OF OIL AND GAS

Operator Name_Antero R Appalachian C n

OP Code 494488557

Watershed Standingstone Run of Meathouse Fork Quadrangle New Miton 7.5° |

Elevation 1410' County Doddridg

District G

Description of anticipated Pit Waste: Driling and Flowback Fluids end Cuttings

Do you anticipate using more than 5,000 bbls of water to complete the proposed well work? Yes X

No
Will a synthetic liner be used in the pit? Yes . If so, what mil.? 60 mil
Proposed Disposal Method For Treated Pit Wastes:
Land Application

Underground Injection ( UIC Permit Number
] Reuse (at API Number Future permitted well locations when applicable. API# will be provided on Form WR-

@ Off Site Disposal (Meadowfill Landfill Pepmit #SWF-1032-98)
Other (Explain

)
34)

Drilling medium anticipated for this weli? Air, freshwater, oil based, etc, Swtsce-

~If oil based, what type? Synthetic, petroleum, ete. NA
Additives to be used? _Plesse Ses Attachment

Will closed loop system be used ? Yes
Drill cuttings disposal method? Leave in pit, landfill, removed offsite, etc. Removed offatte and takon o ndf]

-If left in pit and plan to solidify what medium will be used? Cement, lime, N/A
~Landfill or offsite name/permit number? Meadowfill Landfil (Pemit #SWF-1032-98)

Dust/Siift Foam, Water Besad Mud

[ certify that I understand and agree to the terms and conditions of the GENERAL WATER POLLUTION PERMIT issued
on August 1, 2005, by the Office of Oil

and Gas of the West Virginia Department of Environmental Protection. I understand that the
provisions of the permit are enforceable by law. Violati

ons of any term or condition of the general permit and/or other applicable law
or regulation can lead to enforcement action.

I certify under penalty of law that I have personally examined and am familiar with the information submitted on this
application form and all attachments thereto and that, based-on m

y inquiry of those individuals immediately responsible for obtaining
the information, I believe that the information is true, accurate,

and lete. I am aware that there are significant penalties for
submitting false information, including the possiblity of fine or jhpri t.

Company Official Signature A,

Company Official (Typed Name) Gerard G. Alberts

Company Official Title Environmentat & Regulatory Manager

Subscribed and swom before me this /. day of Octobes , 20 /& .
Cohindnitoae— o,
")

Notary Public e WHIT 0,
/
My commission expires / / [ g {20 [L/
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Rev. 112 Operators Well No, Bawn iz
Proosrty Bandary O N S— Dime ke el o n s
Resd ===z ===== Spring O
Exietieg Fenco e WAt St T
P — e e et e
oedFescs 7 7 4 mprm—-@_.—e.
Stream Bt S - S PR
Open Dich P Yoy & = &
Roch S Cross Dnum T
4 Adiiciad Flter Stfp  R3XEXECIX RYIXXERRYSERNLRE
roth N Fit Cut Wt L i)
Bufietmps L.
I @ PR Compactsd FIl wids {::}
Orit Ses @ 5’?-‘.%5:." o @

hnposedkwegemﬁonw Acres Disturbed 13.97 Prevegetation pH GO N

Linm 23 Tonacreorto comectopil 85 %mw‘f_%f Zof‘/
Restilizer (10-20-20 or squivalent) 500 Tes/acre (500 Ibs mintmrom)
Mulch 25 _ Torsacre
Soed Mixtures
Sty Sottype T
Oats 168 Tal Fescue [ ]
- - —

Attach:
Drawing(s) of road, location pit and proposed srea for tand application.
Photooopicd section of involved 7.5 topographic sheet.

MAMWM

Commaents:

|

Field Reviewed? ( ‘/) Yes ( )No

-bEAd L- AN IO
SY9 % 110 40 391440
a3Al393Y
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047-017-06167 - Antero Resources
Bowen Unit 2H

Important:

For each proposed primary water source {including source intakes for purchased water sources) identified in your water
management plan, and summarized herein, DEP has made an evaluation concerning water availability over the specified
date range. DEP’s assessment is based on the following considerations:

eStatistical analysis of historical USGS stream gauge data (transferred to un-gauged locations as necessary);
+Identification of sensitive aquatic life {endangered species, mussels, etc.);

*Quantification of known existing demands on the water supply (Large Quantity Users);

*Minimum flows required by the Army Corps of Engineers; and

*Designated stream uses.

Based on these factors, DEP has provided, for each intake location (and origination point for purchased water), a reference
gauge location and discharge flow reading which must be surpassed prior to withdrawals. Additionally, DEP has established

a minimum passby flow at the withdrawal location which must also be surpassed prior to withdrawals. These thresholds are
considered terms of the permit and are enforceable as such.

DEP is aware that some Intake points will be used for mutiple wells and well sites. In these cases, the thresholds set by
the Water Management Plan are to be interepreted as total withdrawal limits for each location over the specified date
range regardless of how many wells are supported by that intake.

For all purchased water intakes, determinations of water availability are made at the original source intake location, [t is the
responsiblility of the Oil and Gas Operator, not the seller, to.cease withdrawal of water from the seller when flows are less

than the minimum gauge reading at the stream gauge referenced by the Water Management Plan in order to protect stream
uses.

Note that the determinations made herein are based on the best available data, but it is impossible to predict water
availability in the future. While the DEP has ca refully established these minimum withdrawal thresholds, it remains the
operator’s responsibility to protect aquatic life at all times. Approval to withdrawal is contingent upon permission from the
land owner. It is the responsibility of the operator to secure and maintain permission prior to any withdrawals.

The operator is reminded that 24-48 hours prior to withdrawing (or purchasing) water, DEP must be notified by email at
DEP.water.use@wv.gov.

S T L e m e oo P
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west virginia depzitment of environmental proiection 12/2€/2012 12:10:49 PM
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:*. 00887 04701706167 Antero Resources
Bowen Unii 2H
Stream/River
S West Fork River @ JCP Withdrawal . James & Brendz Rainas
5/31/2013 5/31/2014 6,010,000 39.320913 -80.337572
okl Stonewall Jackson Dam . 30610C0 WEST FORK RIVER AT ENTERPRISE, WV
1,%0C 170.54 146.25
e West Fork River @ McDonald Withdrawa! David Shrleves
5/31/2013 5/31/2014 6,010,000 39.16761 -80.45069
s Stonewall Jackson Dam .37 Y. o 3061000 WEST FORK RIVER AT ENTERPRISE, WV
3,000 270.54 ' 106.30
Trere West Fork River @ GAL Withdrawal . rL David Shrieves
5/31/2013 5/31/2014 6,010,000 39.16422 -80.45173
] can, 2PtE Stonewall Jackson Dam .. s oz 3061000 WEST FORK RIVER AT ENTERPRISE, WV
1,600 : 170.54 106.30
APEROVED o 2 g e
R T I T T R D T T LT e e L~ i A S i e g e T DT IR TT T a fen R 1 IR L P T =0

veest virginia department ¢f ;n\'ircnmental protection 12/26/2012 12:10:55 PM




fhicElreny Cresk i3 Povest Witkhdrausal

5/31/2013 5/31/2014 6,010,000
ad L - . 3114500
1,000 71.9¢
McElroy Creek @ Sweeney Withdrawal
5/31/2013 5/31/2014 6,010,000
Ure vimomens 3114500
1,000 69.72
v Meathouse Fork @ Gagnon Withdrawal
5/31/2013 5/31/2014 6,010,000
L S LEEe.Ll0t 3114500
1,000 71.96

west virginia departmeni of environmenial protection

Ferest €. & Branda f.
Boure

39.39675 -80.738197

MIDDLE ISLAND CREEK AT LITTLE, WV

13.10
Bill Sweeney
39,398123 -80.656808
MiDDLE ISLAND CREEK AT LITTLE, WV
6.66

George L. Gagnon and

Susan C. Gagnon
39.26054 -80.720998

MIDDLE ISLAND CREEK AT UITTLE, WV

11.73
sy D )
TE v e NEY IS
T g T G U (e T IR T ¢ LT

12/26/2012 17:12:55 PM




fReathzuse Corle © Wiliehalr Withdlpguwet Gitun Whitebols

5/31/2013 5/31/2014 6,010,000 39.211317 -80.679592
g RS AN - 3114500 MIDDLE ISLAND CREEK AT LITTLE, WV
1,000 69,73 7.28
Tom's Fork @ Erwin Withdravsal John F. Erwin and Sandra E.
Ervin
5/31/2013 5/31/2014 6,010,000 39.174306 -80.702992
O TR S T 3114500 MIDDLE ISLAND CREEK AT LITTLE, WV
1,000 o 68.73 0.59
RN Arnold Creek @ Davis Withdrawal Jonathon Davls
PO PO N S Tt . . R R A R I A
5/31/2013 5/31/2014 6,010,000 39.302006 -80.824561
o.. ToInoe 3114500 MIDDLE ISLAND CREEK AT LITTLE, WV
1,000 o : 69.73 . . 3.08

wast vi;';;inia depariment of ervironmeniz| protection 12/26/2012 12:10:55 PM




| Buctews trcel: & Powell Withdremwe Bewnis Povcll

5/31/2013  5/31/2014 6,010,000
D ve o

39.277142 -80.690325

3114500 MIDDLE ISLAND CREEK AT LITTLE, WV

1,000 €9.73 4.5%

South Forl of Hughes River @ Knight Withdrawal Tracy C. Knight &
Stephanie C. Knight

5/31/2013  5/31/2014 6,010,000 39.198369 -80.870969

RN 3155220 YOUTH FORK HUGHES RIVER BELOW MACFARLAN, WA

3,000 . 59.87 1.9%

e North Fort: of Hughes River @ Davis Withdrawal Lewls P. Davis and Norma;

J. Davis

Tyl it R R

5/31/2013 5/31/2014 6,010,000
[ P WSt

R O

39.322363 -80.936771
B S 3155220 JOUTH FORK HUGHES RIVER BELOW MACFARLAN, WA

1,000 B Lo T 35.23 2.19

fims TSI R LTN A S s = 2l TS o e ER T - e
west virginie departmeni oi environmerital protectio,

12/25/2012 12:10:55 Pit




00887 047-017-06167 AT Antero Resources
Bowen Unit 2H

Source il 8945 Iourceidmir:  West Fork River @ JCP Withdrawal fowce iatiude: 39.320913
James & Brenda Raines Tuurez leigiiudz -80.337572
MUU-E Ondnr 5020002
Sreings Area feq. mal ): s32.2 . Harrison Argicinzied withdrawsal star date: 5/31/2013
N T ficiozies vitedrawa! ang date: 5/31/2014
ad “rdongared SueclesT ¥ szt Straara? Toial Volume from Sotrce {gal): 6,010,000
O Srout Stream? [J vier 37
M Regulated stream? Stonewall Jackson Dam *me Pump rate (gpm; 1,000
a Pro;imate PSHY Seas e s b
%] Gavgad Stracm? e

e e e e et i VO U

WEST FORK RIVER AT ENTERPRISE, WV
759.00

leference Gaug 3061000

1

2 1,836.14 - .

3 2,365.03 - .

a 1,352.59 . -

5 1,388.37 . .

6 695.67 - -

7 450.73 : .

8 430.37 - -

9 299.45 - -

10 29353 - .

1 736.74 - .

12 1,257.84 - .

. . leter fveliabitie Azsessment af iy
Water Availability Profiie o

Agse Threzhals Infs): -

2500 Stream Dzmand [cfs): 17.61

2000 - Pummip rate (cfs): 2.23

,E.lo%n thls\Qream is regulated by the Army Corps of ip rate (cfs)

1500 ww—. : Headwater fafeiv (¢is): 0.00

Urizsuged Stream Szfeiv (ofs): 0.00

9 10 11 12

I;’_ Median Monthly Flow —'z—Threshold]

"Threshold", as depicted in the chart above is meant only to Indicate the calculated base threshold at the proposed withdrawal iocation. This value does not Include the
proposed pump rate or existing demand on the stream. Refer to the monthly breakdown above for a more complete estimation of water avallabllity by month.

west virginia department of environm.enial protection 12/726/2012 12:10:56 PM
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*- 00887 047-017-0616

Bowen Unit 2H

David Shrieves
U9 Code: 5020002
Dralrge Area ‘st ml): 314.91 Cotnor Harrison

a incangered Sneziesy ] rdtisse! Sirezry

O “rous stream? O vier o7

M sewsates Stresin? Stonewall Jackson Dam
O Preshingta

2L

rany

759.00

Seursein: 8946 courcawama  West Fork River @ McDonald Withdrawal

7

3061000 WEST FORK RIVER AT ENTERPRISE, WV

Ak 17 a “Npeheis
1 964.92 - -
2 1,086.47 - -
3 1,359.42 - .
4 800.34 . -
5 821,52 . -
6 411.64 - .
7 266.70 . -
8 254.66 - .
9 177.19 - .
10 173.72 . -
1 435.94 . -
12 744.28 - -
Water Availability Profile
1500
1000 - ﬂp.mmw gguIatec by the Army Corps «
Engineers. Plex ere to the statad thresholds o
500 —aintalntha suarantasd flovsrequirsmapt
0 — e —————=C p———
) LY L] L} T L] T

1 2 3 4 5 6 7 8 9 10 11 12

b_ Median Monthly Flow —=— Threshm

“Threshold", as depicted in the chart above is meant on
proposad pump rate or existing demand on the stream.

vlest virginiz dapartmeni of environmentzl proteciion

e

Antero Resources

Latitede: 39.16761

Unurie Lngicude: -80.45069
5/31/2013
A tend dota: 5/31/2014
o3 v froin Sourca (gal: 6,010,000
Rz, 2uime rate {gpmd 3,000
b
2
234

s {Veazhold {efs): -
Sivearn Dermand {¢fs): 17.61
Pump ;ate (cis): 6.68
{eadwa.er Safely (cc): 24.27
Ungauged Siraara S 0.00

“esaly o1 Logathon felsis -

ly to Indicate the calculated base threshoid at the proposed withdrawal location. This value does not include the
Refer to the monthly breakdown above for a more complete estimation of water availability by month,

i I e TP ———

12/26/2012 17:10:56 Pty




00887 - 047-017-06167

Bowen Unit 2H

Suiircai: 8947 SeuriaName  West Fork River @ GAL Withdrawal
David Shrieves

HUC-S Coita: 5020002
dralneye arsx {en.ami): 313.67  Ceury: Harrison

O Indanaersd speciesy ] Mivsse] strerii?

O ireut Steearar O Tiers?

(%] Regulated Strezm? Stonewall Jackson Dam
0O Pro¥irnate PSD?

%] Fauged Streain?

o
Raiereice Saug 3061000 WEST FORK RIVER AT ENTERPRISE, WV
Crainag= Area (2. mi.) 759.00 Cauge vhresholdi (2ic) 234
Thrasiegnk
1 - -
2 . .
3 1,393.91 . .
4 797.19 . .
5 818.28 - .
s 410.02 . -
7 265.65 : -
8 253.68 - .
9 176.49 - -
10 173.04 - -
11 434.22 - .
12 741.35 - -

Antero Resources

urel atitude: 39.16422
re2 onaitudy -80.45173

' STTe Gnt 5/31/2013
Vi 2itl gt 5/31/2014

Seahvsieenz Sorn Seuica (gel: 6,010,000

1,000

A G

1500
1000 - Llow®on thi ) ad hy the A
Engineers. Pléwmss he stated th
500 +—malntain the mi teed 8ot rae
0 | — B S Fre——{T- Ip— -

1 2 3 4 5 6 7 8 9 10 11 12

—— Median Monthly Flow —— Thresholﬂ

Siream Demand !cfs): 17.61
P sate (cfs): 2.23
lez2victer Sefery (ofs: 24.18
“rgeuged Stream Safelv (cfs): 0.00

"Threshold”, as deplcted In the chart above is meant only to indicate the clculated base threshold at the proposed withdrawal location. This value does not Include the
proposed pump rate or existing demand on the stream. Refer to the monthly breakdown above for a more o imatiaq of aopilagl onth.
BT 2 MR
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047-017-06167 Antero Resources

Bowen Unit 2H

ar2iD: B94B  soircetiomie McElroy Creek @ Forest Withdrawal
Forest C. & Brenda L. Moore

HUZ-2 Code: 5030201

.

)
v

sayres Lge

“eurnn tongitude: -80.738197

Si AT ted withdrawal saart date: 5/31/2013
Drainage Area {sq. nui.\: 88.85 Crasrsys Tyler o )
< LRI Y 4 Fnvoinated it avel end date: 5/31/2014

6,010,000

Zriargered Ipecies? [ Aivste! Stream?t
Tegui Stresm? O Tiers?

O
d
O Resuvisted siream?
O
O

Feax. 2unan cain fgpa): 1,000

- W

Proximate 2$i3?
Zavged Streem?

Reference Gaug 3114500 MIDDLE ISLAND CREEK AT UITTLE, wv
Draii:age Arez (s7. i) 458.00 “auge theechold (cfs): 45
Madier gzl

Thres

1 95.28 17.55 7781
2 118.86 17.55 102.48
3 134.11 17.55 116.74
4 99.59 17.55 8222
5 52.54 17.55 35.16
6 1835 17.55 0.97
7 1038 17.55 -6.9¢
8 855 17.55 -8.82
9 438 17.55 -13.00
10 5.50 17.55 -11.87
1 26.86 17.55 9.49
12 65.63 17.55 48.26

SS330Y

. ape. . Wates Sualaniiiy Sa
Water Availability Profile I

shold jeish 8.73
150

Stream Demarii (cis): 2.23 ‘

/0/‘\_ Pump reie (cfs): 2.23 ‘

100 1+ \ Henaaaier Salecy {os): 2.18 ;
50 ¥l i3

2.18 |

—— 1 zl\v&f—-w{/;/—r ~17;5 ‘

0 T T T T T T T L T La— — e 1

1 2 3 4 5 6 7 8 9 10 11 12 71.96 |
13.09

L—0— Median Monthly Flow —G——Threshog'

"Threshold", as depicted In the chart above is meant only to indlcate the calcula!
proposed pump rate or existing demand on the stream. Refer to the monthly b

ted base threshold at the Pproposed withdrawal location. This value does not include the
reakdown above for a more complete gstimatign of, veilapiiity by month; -
T STy rmere

TR R T

west virginia denartment of environmental nrotection

T e B T o S

12/26/2012 12:10:587 Pp:




00887 . 047-017-06167
Bowen Unit 2K

Lreedfn 8949

2 Hame  McElroy Creek @ Sweeney Withdrawal

.
Bill Sweeney
HLIC-8 Corie: 5030201
Drainage Arsa (e, mi): 45.16 Coineniw: Doddridge
M indagered Snecies? W mireesel Stresn?
O ~rou. Stresiat O ‘ier 2
{0 Regulated 5tream?
O Proxinace FEL?
0 Gauged Strezim?
) Referenca Gaug 3114500 MIDDLE ISLAI:IEC;EE.IZA'TT‘I;LE,NV\;\}
D-alticge Area (s3. i) 458.00

R ATS A

Antero Resources

Zource Lzdute: 39.398123
Saves2 Lungitude: -80.656808

el s dais:

5/31/2013
5/31/2014

6,010,000
1,000

sk U

Taug2 Vheeshold {orss:

{28 Thees
1 48.43
2 60.92
3 68.17
4 50.62
5 26.70
6 9.32 .
7 5.28
8 434
9 223
10 2.80
1 1365
12 3336
. ote . wier Syallabilty
Water Availability Profile
2as2 Vireshol! {cfs): 4.44
80 trezm Demand (cfs): 0.00
60 2ump rate (cfs): 2.23
" -~ \'\ Yaadwater Saety (f): 111
20 \\ /° \'ngauges Siraam Safety (cis: 1.11

1 2 3 4 5 6 7 8 9 10 11 12

L—‘— Median Monthly Flow —-?n—ThreshoFI

Finai Thear

8.88

69.73
6.66

"Threshold", as depicted in the chart above Is meant only to indicate the calculated base threshold at the proposed withdrawal location. This value does not Indlude the
proposed pump rate or existing demand on the stream, Refer to the monthly breakdown above for a more complete estimation of water availablllg_v by month.
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Bowen Unit 2H

ZovrzeiD: 8950

zHame  Meathouse Fork @ Gagnon Withdrawal

047-017-06167 . Antero Resources

Seurse ixtitudz: 39.26054

George L. Gagnon and Susan C. Gagnon Sree Lenabivgo: -80.720998
=1C-2 Code: 5030201 p
Ll witicrewal siort dacr 5/31/2013
Orainiag2 Aree {sq. mi.): 60.6 conne Doddridge o
v relags Aree B9 njz' - € Antiipated wizidraval end date: 5/31/2014
cngl 1 Snecies” “huseal Streern?
reengered Shece Hiuscel Size Tstal Vaiims irnm Scurce (zai): 6,010,000
O ~reut sweam? 0 yter 37 i
O Repulated stream? YAz P rate lgnia): 1,000
] Proxiraaie PSLY Farve, G 2005 s o
O 3avgzd Stream? HEkT v en e L {erva) o
Reference Gaug 3114500 MIDDLE ISLAND CREEK AT LITTLE, WV
ciainage froa (s i) mige Thresioid (os): a5

1 64.99 13.39 51.70
2 8175 13.39 68.46
3 91.47 13.39 78.19
4 67.93 13.39 54.64
5 3583 13.39 22.55
6 1251 13.39 0.77
7 708 13.39 -6.20
8 5.83 13.39 -7.45
9 299 13.33 -10.30
10 375 13.39 -5.53
11 1832 13.39 5.04
12 44.76 13.39 3148

Y desansraent el L

Buzs Throshold {efvy

100 Sirezr Cemand (cfs):

80 / \ wumn rrie {cis):

60 \ dzeCwater tofebs (nie):

20

1 2 3 4 5 6 7 8 9 10 11 12

L—&- Median Monthly Flow —D—Threshold]

40 \ / Ungeuied Sweain Safety (o5

*Threshold", as deplcted in the chart above Is meant only to Indicate the calculated base threshold at the proposed withdrawat location. This value does not include the
proposed pump rate or existing demand on the stream. Refer to the monthly breakdown above for @ more complete estimation of water avallablility by month.
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- 00887 04701706167
Bowen Unit 2H
Iauccsin: 8951 2etar> Meathouse Fork @ Whitehair Withdrawal
Elton Whitehair
IR Codies 5030201
Srainega Aree {sq. il 30.37 oV e Doddridge
%] Eadangered Sparias: %3] Muzsel streatny
U rout Stream? O siers?
O segulated Siceam?
O -,
O

Z2uged Streai:y

Reiererce Gaug 3114500

458.00
1 3257 6.70
2 40.97 6.70
3 45.84 6.70
4 3404 6.70
s 17.96 6.70
6 6.27 6.70
7 3.55 6.70
8 292 6.70
9 1.50 6.70
10 188 6.70
11 9.18 6.70
12 2243 6.70

Water Availability Profile

MIDDLE ISLAND CREEK AT LITTLE, WV

Antero Resources

Saiveaizdanie: 39.211317
iz -80.679592

Tourne bragiz

0 WRAGOOWED $uerT dta 5/31/2013
ttes! witnth aval e daia 5/31/2014

ol Velunig frova Sousce (gal): 6,010,000

1,000

et svallabiity &scessrran of kgration

Szse Yhrashold {eis!: 2,98
50 Strearn Demand (cfs): 0.00
40 /‘/\\ Pump rate (fs): 2.23
30 neadweater Safely (cfs): 0.75

N .
10 ~ Z

Lngeuges saiam Se

1 2 3 4 5 6 7 8 9 10 11 12

I:°_ Median Monthly Flow —=— Threshold ,

0 T T T T T T T T T T =

S 27 Leeation (rish: 7.28

“Threshold®, as depicted in the chart above is meant only to indicate the calculated base threshold at the proposed withdrawal location. This value does not include the
proposed pump rate or existing demand on the stream. Refer to the monthly breakdown above for a more complete estimation of water availabliity by month.
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. 047-01‘7-06167
Bowen Unit 2H

Suvegz i 8952 Suyieaviairas Tom's Fork @ Erwin Withdrawal

John F. Erwin and Sandra E. Erwin

HUC-8 Covfa: 5030201

Drainage Araa (3. mi.}: 4.01 Crunt: Doddridge
a “rniengeiad Sneclest
O “reus stream? O vieens

O segulatze
d Provi.nata

ssel Streceny

Stresmy
rsn?

O Gaugad Yiraaniy

neferance Gaug 3114500

MIDDLE ISLAND CREEK AT LITTLE, WV

Drainage frea {sy. .0i.) 458.00
bl : hrgahats
1 430 2.82
2 s.41 2.82
3 6.05 2.82
a 449 2.82
H 237 2.82
6 0.83 2.82
7 0.47 2.82
8 039 2.82
9 0.20 2.82

-
- o
= o
B&
NN
o
B3

-
~
N
1]
[
~N
g

8

6 \

4

2 N et
L% & F e T ‘.5\ or 0 B I e

o - L] L) = L} = T — L] — T — L] T L — L} = Al
1 2 3 4 5 6 7 8 9 10 11 12

—+— Median Monthly Flow —— Threshold]

o

An

Antero Pesources

Sovree Latitude: 39.174306
Sowce tongitude: -80.702992

ed wit

drawsl siari daia: 5/31/2013
1z tes withdrana! end datz; 5/31/2014

niid
“'cta: voluine ren. Sirce (gal): 6,010,0C0

1,000

[}
Truch ritmw 2 2 s ) C
Guuge thrasheld (<75): 45

enars o igimths;

Zasgs Thrachold (ciok: 0.39
Siream Demand (cfs): 0.00
Purag rate {cfs): 2.23
Headwaeter Sciety (~is): 0.10
Urgaug reain Safety [+fs): 0.10

2.82

69.73
0.59

“Threshold", as depicted in the chart above is meant only to Indicate the calculated base threshold at the proposed withdrawal location. This value does not include the
proposed pump rate or existing demand on the stream. Refer to the monthly breakdown above for a more complete estimation of water availability by month.
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00887

047-017;06167 . AnteroﬁResources
Bowen Unit 2H
JuerecBi: 8953 Snureewame  Arnold Creek @ Davis Withdrawal Scures Lelitegs: 39.302006
Jonathon Davis Cuures Langhinde: -80.824561
HUZC-8 Cole: 5030201

Dreinzage Arez (g3, mi): 20.83 Torin Doddridge 5/31/2013
3 g : 5/31/2014
EnJangered 5asciesy ] sAussal Siraan? 6,010,000

Trout Srearsi (1 vier 2%

Prosineia FS0?

O
a
O wegulzias Stream?
O
a

3124500  MIDDLE ISLAND CREEK AT LITTLE, WV
) 458.00

RETG U1
1 2.3 5.30
2 28.10 5.30
3 3144 5.30
4 2335 5.30
5 1232 5.30
6 430 5.30
7 243 5.30
8 2.00 5.30
] 1.03 530
10 129 5.30
11 6.30 5.30
12 15.39 5.30

Water Availability Profile

2.05
40 Sirznm Lemanrt (efs): 0.00
30 Y sumn cate (cfe): 223
/ \'\ Sasdveoter Safeln (25 0.51

20
o N\ P 051
MR PO (g SR, - VN, S oo S -~ DY —d & ) et 5 . 30

o = T = L) = L} = L = F_ T ﬁ‘l T '__—[_—!: 1 - — -

1 2 3 4 5 6 7 8 9 10 11 12 69.72
3.07

L—O— Median Monthly Flow ~=— Threshold I

“Threshold", as deplcted in the chart above is meant only to indicate the calculated base threshold at the proposed withdrawal location. This value does not include the
proposed pump rate or existing demand on the stream. Refer to the monthly breakdown above for a more complete estimation of water avallabllity by month.
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00887 047-017-06167 Antero Resources
Bowen Unit 2H
sourco it 8954 feprswicwn: Buckeye Creek @ Powell Withdrawal Srurnagitids: 39.277142
Dennis Powell Sapecs Lonrits -80.690386
HYC-3 Cagle: 5030201

W Rl s e 5/31/2013
w0oad Merania! g et 5/31/2014

reinage ares ‘5o, L) 3115 Sl Doddridge

a Erdargaves 3y

te ¥
’ 6,010,000
a TIeut Streay
3 :zegulated Sireers.7 1,000
D Froxiinsie 9587 AL S 157 gl o]
a Favged Stream? B TR I N o
fefzrence Gaug 3114500 MIDDLE ISLAND CREEK AT LITTLE, WV
Srai:iege Area 'se. i) 458.00 281i0id IC7s): 45
Lefil = ThsEsine

1 3341 6.82

2 42.02 6.82

3 47.02 6.82

a 38.92 6.82

5 18.42 6.82

6 643 6.82

7 3.64 6.82

8 3.00 6.82

9 153 6.82 -4.92

10 193 6.82 -453

11 9.42 6.82 2.96

12 2301 6.82 16.55

N ore . ‘el fyniiahtity fosansiners of Lo
Water Availability Profile [ —
Zzea Thossnold (siz): 3.06

50

'/o\ Siream Demand (=fs): 0.00
40 / Fump rate (cfs): 2.23
30 \

\ Heatveter Safet (¢75): 0.77
20 \ / ngcuges Treae Sately (2s): 0.77
10 . O Py e .

0

1l

)

]

1
!f

1

)]

& o L — | Fim—r 6.82
o T T T T T T T v L) T 1

63.73
4.59

i 2 3 4 5 8 7 8 9 10 11 12

leeeh -
SRILRY ET 4

L—O— Median Monthly Flow —':—Threshﬁ]

“Threshold”, as depicted in the chart above Is meant only to Indicate the calculated base threshold at the proposed withdrawal lacation. This value does not include the
proposed pump rate or existing demand on the stream. Refer to the moanthly breakdown abave for a more complete estimation of water avallabllity by month.
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- 00887 047-017-05167 Antero Resources

Bowen Unit 2H
fouwcal: 8355 sourc2Name  South Fork of Hughes River @ Knight Withdrawal Seuree ladiude: 39.198369
Tracy C. Knight & Stephanie C. Knight Source Loagfiusie: -80.870969
At C-8 Caste: 5030203
Drei s “ 16.26 Ritchi s andevesd widuivaved stars cate: 5/31/2013
ziney & (50, T . Crunge
& reinige Area isq ' Ly che anthsizate aii1crawal e date: 5/31/2014
Granngered Swecies® M sjussel Srraami R .
0] - N Sg _ * 0 156l vrsan Tetal Volae o Sovree (gal: 6,010,000
rOuL Streamy fer 3
[ segutated streams wigw, By rztz (gpm): 3,000
O Froximate PSD? man §laete wovs srurt oy o
Gauge:! Siream:? HMon Tl mema re s fava) u

Aefarunce Gouy 3155220 SOUTH FORK HUGHES RIVER BELOW MACFARLAN, WV
Viri ) 229.00

e

Ercinage A

Feuge Theeenwld (efz): 22

NI,

RSEANE
1 14.26 31.44
2 14.26 45.31
3 14.26 50.97
4 14.26 22.63
s 14.26 11.63
6 14.26 033
7 14.26 734
8 14.26 -10.25
9 14.26 -9.45
10 14.26 -9.04
1 14.26 1.30
12 14.26 17.82
" e - 7t of beration
Water Availabiiity Profile
Tusn Viwrmshes! 1.56
80 Sirear Daraxnd (cfs): 5.62

60 o Purap rate fuis): 6.68
- \ SFoy o 0.39

Lernweter Jufoty (nis

40

20 \ /o

0 T e e e i L el et
1 2 3 4 5 6 7 8 9 10 11 12

0.00

14.26

38.80
1.85

|;0— Medlan Monthly Flow —— Threshm

"Threshold", as deplcted in the chart above is meant only to indicate the calculated base threshold at the proposed withdrawal location. This value does not include the
proposed pump rate or existing demand on the stream. Refer to the monthly breakdown above for a more complete estimation of water avallabifity by month,
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' 00887 L 047-017-06167 Antero Resources

Bowen Unit 2H

Scusce Mame  North Fork of Hughes River @ Davis Withdrawal Souice Lo wicke: 39.322363
Lewis P. Davis and Normal J. Davis Izures Longitude: -80.936771
HUC-3 Cada: 5030203
; 15.18 Ritchi witndrawa! stori dais: 5/31/2013
nz e {g1 ml): . Cruntn itchie
- Prainge Ares { TTE) o CwichGawaland date: 5/31/2014
Frefizng seciesy RAuey e Sleaamy .
Freiznpered Speciess we ™ etal Yee from Soucce (gal): 6,010,000
O “rouc strearnt O ey
O Regulated Strearn? AR UG Faie (gam): 1,000
O caimate pso7 a3
O Cauged Strezm?
fiaference Gauig 3155220 SOUTH FORK HUGHES RIVER BELOW MACFARLAN, WV
Crainags Arca isg. mi.) 229.00

Trresh e

1 42.64 4.42
2 55.59 4.42
3 60.88 4.42
4 34.42 4.42
5 24.15 4.42
6 1298 442
7 6.44 442
8 372 442
9 4.47 4.42
10 4.85 4.42
11 14.50 442
12 2993 442

verd, of faczilra

Water Availability Profile

Cace thresiwlsd {eiz): 1.46
80 Siwream Demand (cfs): 0.00
60 & furn rete (cfs): 2.23
// \ Hezdwater Safetv {cis): 0.36

40
20 \ Vrgaugen St eain Sefaty (cle): 0.36
~ - 4.42

o 2 T £z T T ¥ F b e it v—

1 2 3 4 5 6 7 8 9 10 11 12 35.23
2.1

—o— Medlan Monthly Flow —— Threshold—l

"Threshold", as depicted in the chart above Is meant only to indicate the calculated base threshol at the proposed withdrawal location. This value does not inciude the
proposed pump rate or existing demand on the stream. Refer to the monthly breakdown above for a mom,cdmpjeﬁglesuma;lan of,'v";(ater avall_ahl[l'.y-by month.
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Antero Resources

Bowen Unit 2H

Important:
For each proposed secondary water source identifi
lake/reservoir, recycled frac water, multi-site impo
availability of water. These sources may prove to

ed in your water management plan (i.e., groundwater well,
undment, out-of-state source), DEP makes no estimation of the
be unsuitable water supplies. Please review the following notes:

*For groundwater supply wells, DEP recommen
drilling any new well; and reminds the o
well shall be flow- and quality-tested by
of the water supply well.

ds that the operator contact the local health department prior to
perator that all drinking water wells within 1,500 feet of a water supply
the operator at the request of the drinking well owner prior to operation

°For each proposed multi-site impoundment water source identified in your water management plan (if
applicable), DEP will review the withdrawal limits established in the referenced Water Management Plan for
current suitabifity and provide to the operator these limits for each identified intake. Note that withdrawal limits
may be modified as necessary based on changing demands upon that water supply.

T e e e e e e et —etm e+ B e VU — - © o —

Lake/Reservior

Sanrc2'D: 8957  aupce lo

City of Salem Reservior (Lower Dog Run) Source: stari date: 5/31/2013

Suures end date: 5/31/2014

Mex. Dally Purchase fga!) 1,000,000 Tudat Wolurie from Source (gal): 6,010,000

~

CAPROVET

T £ 0 AL T e A st

west virginia depaitment of enironmenta: wroteciion

12/25/2012 12:12:05 PM




- 088> 047-017-061.67 - Antero Resources

Bewen Unit 2H

Important:

For each proposed secondary water source identified in your water management plan (i.e., groundwater well,
lake/reservoir, recycled frac water, multi-site impoundment, out-of-state source), DEP makes no estimation of the
availability of water. These sources may prove to be unsuitable water supplies. Please review the following notes:

°For groundwater supply wells, DEP recommends that the operator contact the local health department prior to
drilling any new well; and reminds the operator that all drinking water wells within 1,500 feet of a water supply
well shall be flow- and quality-tested by the operator at the request of the drinking well owner prior to operation
of the water supply well.

eFor each proposed multi-site impoundment water source identified in your water management plan (if
applicable), DEP will review the withdrawat limits established in the referenced Water Management Plan for
current suitability and provide to the operator these limits for each identified Intake. Note that withdrawal limits
may be modified as necessary based on changing demands upon that water supply.

Ssucczilz 8958 Sourcuiiame  Pennsboro Lake Souics siart ete 5/31/2013
5/31/2014

v, DoE i (el R EEE 6,010,000

vonrce 1D: 8959 Source ivame  Powers Lake {Wilderness Water Park Dam) Source start date: 5/31/2013
Source end data: S/31/2014

iMax. Dally Purchase (ga!) Toial Volume from Source (gal): 6,010,000

RS UT R L ae e e FI  aamgn  ST fa 8% 5 e et ot e - S NEpYA S

v:ast virginia department of environmental protect.on 12/26/201212:11:11°M




-0U887 047-017-06167 Antero Rescurces

Bowen Unit 2H

gement plan (i.e., groundwater well,
of-state source), DEP makes no estimation of the
prove to be unsuitable water supplies. Please review the following notes:

lake/reservoir, recycled frac water, multi-site Impoundment, out-
availability of water. These sources may

*For groundwater supply wells, DEP recommend
drilling any new well; and reminds the o
well shall be flow- and quality-tested by
of the water supply well,

s that the operator contact the local heaith department prior to
perator that all drinking water wells within 1,500 feet of a water supply
the operator at the request of the drinking well owner prior to operation

eFor each proposed multi-site im
applicable), DEP will review the
current suitability and provide t
may be modified as necessary

poundment water source identified in your water management plan (if
withdrawal limits established in the referenced Water Management Plan for

o the operator these limits for each identified intake. Note that withdrawal limits
based on changing demands upon that water supply.

Snurc2!D: 8960  Source Mitne  Powers Lake Two

5/31/2013
Jaures Ll Criee $/31/2014
Her, Dalie Purenase gt Tt Vewnms frara Suurce jgail: 6,010,000

T M Bt e A e L 0l b e,

vsest virginia department of environmentai proiection 12/26/201212:11:11 pM

fmportant:
For each proposed secondary water source identified in your water mana




- 00887 047-617-06167 Anterc Resources
Bowen Unit 2H

Important:

For each proposed secondary water source identified in your water management plan {i.e., groundwater well,
lake/reservoir, recycled frac water, multi-site impoundment, out-of-state source), DEP makes no estimation of the
availability of water. These sources may prove to be unsuitable water supplies. Please review the following notes:

*For groundwater supply wells, DEP recommends that the operator contact the local health department prior to
drilling any new well; and reminds the operator that all drinking water wells within 1,500 feet of a water supply
well shall be flow- and quality-tested by the operator at the request of the drinking well owner prior to operation
of the water supply well.

*For each proposed muilti-site impoundment water source identified in your water management plan (if
applicable), DEP will review the withdrawal limits established in the referenced Water Management Plan for
current suitability and provide to the operator these limits for each identified intake. Note that withdrawal limits
may be modified as necessary based on changing demands upon that water supply.

Other
foursatd: 8961  cousczwima  Poth Lake (Landowner Pond) Bt ST A 5/31/2013
Joirree 46 Cate 5/31/2014
Wz, Daily Furthacs {52 LU Liume frern Soures (gl 6,010,000
Sourcein: 8962  Source Mzne  Williamson Pond (Landowner Pond) Sourca start date: 5/31/2013
Sauvee end date: 5/31/2014
Mzx. Delly Purchese (5al) Tota! Yohime from Source (gai): 6,010,000

west virginia departrieni of environmental proteciion

J S SO, L e % a1 1o

12/26/2012 12:11:11 PM




aongs? . 047-017-0€167 Ar.terc Rescurces
Bowen Unit 2H

Important:

For each proposed secondary water source identified in your water management plan (i.e., groundwater well,
lake/reservair, recycled frac water, multi-site impoundment, out-of-state source), DEP makes no estimation of the
availability of water. These sources may prove to be unsuitable water supplies. Please review the following notes:

For groundwater supply wells, DEP recommends that the operator contact the local health depattment prior to
drilling any new well; and reminds the operator that all drinking water wells within 1,500 feet of a water supply

well shall be flow- and quality-tested by the operator at the request of the drinking well owner prior to operation
of the water supply well,

oFor each proposed multi-site impoundment water source identified In your water management plan (i
applicable), DEP will review the withdrawal limits established in the referenced Water Management Plan for
current suitability and provide to the operator these limits for each identified intake. Note that withdrawal limits
may be modified as necessary based on changing demands upon that water supply.

SourzzID: 8963 Scurce eme  Eddy Pond {Landowner Pond) Source start dete: 5/31/2013

F0uice aad date: 5/31/2014
vigx. Dally Purchzse (ged) wotal Vetume voin Saueee igul): 6,010,000

I
]

nee!D: 8964  Sourzenome  Hog Lick Quarry Sourea steri Sste: 5/31/2013

Source 2nd dace: 5/31/2014
Maz. Daily Furchase (gal} 1,000,000 otz Volume from Scurce (gal): 6,010,000

AL 0 e A o

fmsn Sty T e g ot o T T L i et AL e st

wes: virghnia depsriment of cnvircimaita) vioteriion “2/26/2012 12:11:11 M




-00827 047-017-06167

Bowen Unit 2H

Antero Resources

Impertant:

For each proposed secondary water source identifi
lake/reservoir, recycled frac water, multi
availability of water. These sources may

ed in your water management plan (i.e., groundwater weli,
-site impoundment, out-of-state source), DEP makes no estimation of the
prove to be unsuitable water supplies. Please review the following notes:
oFor groundwater supply wells, DEP recommends that the operator contact the local hea Ith department prior to
drilling any new well; and reminds the operator that all drinking water wells within 1,500 feet of a water supply
well shall be flow- and quality-tested by the operator at the request of the drinking well owner prior to operation
of the water supply well,

eFor each proposed multi-site impoundment water source identified in your water management plan (if

applicable), DEP will review the withdrawal limits established in the referenced Water Management Plan for
current suitability and provide to the operator these limits for each identified intake. Note that withdrawal limits
may be modified as necessary based on changing demands upon that water supply.

Source1D: 8965  SourceNume  Glade Fork Mine

Zource start date: 5/31/2013

Zovrca ond dete: 5/31/2014
vauis Daily Purchase fual) 1,000,000 TruiVaivme from fuiice {ual: 6,010,000
Recycled Frac Water
Source IN: 8966  Sourcezme  Belton Unit 1H Source start date: 5/31/2013
Source end date: 5/31/2014
iax. Dailv Purchiase {gal) Total ¥Siume from Source (gal): 6,010,000

L e L

wesi virginia depertraent of envirenmenial nrotaciion
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* Antero Resources Corporation

APPALACHIAN BASIN

Bowen Unit 2H
County Doddridge

e, REMARKS . ¢
QUADRANGLE: NEW MILTON & BIG ISAAC
WATERSHED: STANDINGS RUN
DISTRICT: GREENBRIER

Date: 9/12/2012.




LATITUDE 39°15'00" |=1,238-]

WELL TYPE: OIL GAS X LIQUD INJECTION

APl WELL #
a

PROPOSED WORK: DRILL X CONVERT . DRILL DEEPER . REDRILL
PLUG OFF OLD FORMATION __

(SPECIFY) PLUG & ABANDON

TARGET (;' ORMATION MARCELLUS

DESIGNATED AGENT

FORM WwW=6 _ DENVER, CO 80202

WASTE DISPOSAL ___ — ony
(F "GAS") PRODUCTION x_ STORAGE DEEP__  SHALLOW_X STATE W’%&—ﬂ H
LOCATION: ELEVATION _1410 WATERSHED STANDIEIQERUNOFMQ 0
QUADRANGLE DISTRICT _GREAGRER.— COUNTY_DORORDGE &
SURFACE OWNER ___CLARENCE TRENT.JR ETAL ACREAGE __158 ACRES +/ 3
OlL & GAS ROYALTY OWNER LEASE ACREAGE_SSACRERE ___

—— FRACTURE OR STIMULATE _X_ g
PERFORATE NEW FORMATION _X OTHER PHYSICAL CHANGE IN WELL

ESTIMATED DEPTH SO UNIM _ m

ADDRESS ____ . JGRiTIHTREFT _  ADDRESS____ _

CLEAN OUT & REPLUG -

DIANNA STAMPER 5

,t' ~ }_ - 11,427° TO BOTYOM HOLE
/I JAMES AEVENGER RN " LATITUDE 39°12°30" -
i D3, 200 8. 4 \ Antero Resources it X \ o
! Wa9ACY ) Appalachian Corporation h Yy Zo
! Ve Well No. Bowen Unit 2H . oz
\ v/ =]
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[ X AN 4 i 0.8, 174 P6. 332 P TN e e
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Z L WELL NO. 2H 48 @) \ 0.5, 202 P6. 479 \ W Z
S ! TH 10PAR 19 - Vi,
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e e | LANDING >e | = \
=X e | LANE ot - . RIGHARD D, BREWERETAL |
g2 R e \ B ) Qo THEERT
o 11580012 / !«,. — 7 BAACs P
G . ~o. /fn = Aeeccrcccacaa..
AN i / ; LA
’ \ ‘7
.’. // \:Q RICHARD "f’u"’g%mﬁ //// 4 0 ~ 5
§ v X cseamarmera p rram Fmies) | WELL 24 TOP HOLE TNFORMATION: | |2
SN N, ). C O XA RN NzsoaTe AT 3
3l “ 1B ACs / ' meace | XY LAT 39°12'33.02° LON: 80°37°45.74° S
BT :ommaazt;}\ 1) OM HOLE TN TON:
S RICNIOWENETA, b QuERN i N:254837f¢  E: 1,081,535
83 | Taomra N N 08 18496, 862 7 ! LAT: 39°11'39,15" LON: 80°37°25.15"
T WL \ X'm.osmuul i WEST VIRGINIA COORDINATE
BN o N ace | SYSTEM OF 1927 NORTH ZONE.
= ,v" 2> AN // o ZONE WAS DBQVED FROM
c' 2 MEASUREMENTS TAKEN WITH
i £ TRIMBLE GEOXT SUBMETER
\>° eo' MAPPING 6RADE 6PS UNIT.
PLAT ORIENTATION, CORNER,
AND WELL REFERENCE TIE LINES
ARE BASED ON 6RID NORTH,
(NAo)u (UTM) ZONE 17 COORDS:
WELL 2H TOP HOLE INFORMATION:
N 4,340064m  €: 532,014m
BOTTOM HOLE INFORMATION:
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DRAWING # sowenat w“ arwmo P R ANOe SsutD b I | == === == Surfocs Owner Boundary Lines +/-
< DEPTARTMENT OF ENVIRONMENTAL me ————— Interior Surface Trocts +/-
SCALE 1" » 1000 —— X -—— Exsting Ferce
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DVISION OF OIL AND GAS
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CHARLESTON, Wv 25313
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1645000 FT

255000 FT

IBGubleIEmpIR U

PROJECT
LOCATION

39° 11" 15"
80° 37 30"

MAP SCALE 1" = 1000'
500 0 1000 2000

G -

FIRM

FLOOD INSURANCE RATE MAP

DODDRIDGE COUNTY,
WEST VIRGINIA
AND INCORPORATED AREAS
“l“‘” PANEL 235 OF 325
b (SEE MAP INDEX FOR FIRM PANEL LAYOUT)
[hewead

MMBER  PAMEL  BUFFIX

DOODRIDGE COUNTY 540024 0238 B

Notice to User: The Map Number shown below
should be used when placing map orders; the
Community Number shown above should be
used on insurance applications for the subject
community.

MAP NUMBER
54617C0235C

MAP REVISED
OCTOBER 4, 2011

Federal Emergency Management Agency P,

This is an official copy of a portion of the abowve referenced flood map. It

was extracted using F-MIT On-Line This map does not refect changes

or amendments which may have been made subsequent to the date on the
titie block. For tha latest product information about National Flood Insurance
Program #ood maps check the FEMA Flood Map Store at www msc.fema gov|
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Project Engineer

Michael R. Nestor, P.E., C.F.M.
The Thrasher Group

30 Columbia Boulevard
Clarksburg, WV 26301

Phone: 304-624-4108

Cell: 304-677-8981

Fax: 304-624-7831

Applicant/Developer Contact

Michael W. Ash, P.S.
Survey Coordinator
Antero Resources
175-D Elk Creek Road
Mt. Clare, WV 26408
Phone: 304-622-3842
Cell: 304-380-6181

CONTACTS
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A (
4 TRUMBULL

ENERGY SERVICES

Mike Ash

Antero Resources
175-D Elk Creek Road
Mt. Clare, WV 26408

Re: Double Camp Road — Cox Staging Area
Dear Mike,

Below please find an estimated budget to construct the Cox Staging Area. | have included E&S
controls, grading, and placing a stone surface over the area. If you have any questions please
feel free to give me a call at 412-980-2203.

Unit
Description Quantity Unit  Cost Total
Strip Topsoil 1,000 | CY $5.00 | $5,000.00
Super Silt Fence 1,100 | LF $10.00 | $11,000.00
Class 2A Geotextile 3,000 | SY $1.50 | $4,500.00
Geogrid 3,000 | SY $6.00 | $18,000.00
4"-6" Crusher Run 1,580 | TN $29.17 | $46,088.60
3/4" Crusher Run 320] TN $28.60 | $9,152.00
Concrete Barrier 48 | LF $10.42 $500.00
Seed & Mulch 3,000 | SY $0.97 | $2,910.00

$97,150.60

Sincerely,

-

Richard C. Doyle _J"

General Manager

May 9, 2013
P.O. BOX 6774, PITTSBURGH, PA 15212-0774 TEL 412.807.2000 FAX 412.807.2010

AN EEO/DRUG FREE EMPLOYER



WEST VIRGINIA DEPARTMENT OF TRANSPORTATION
Division of Highways

Earl Ray Tomblin Office of the District Engineer/Manager Paul A. Mattox, Jr., P. E.
Governor District Four Secretary of Transportation /
PO Box 4220 (EXIT 121, 1-79) * Clarksburg, WV 26302 * 304-842-1550 COmmissioner of Highways
May 16, 2013

ANTERO RESOURCES APPALACHIAN
CORPORATION

175 D ELK CREEK ROAD
MOUNT CLARE, WV 26408

Dear Applicant:

Your approved copy of Permit Number  04-2013-0481 fora T - Temporary
permit type is enclosed. A description of the work is on the permit.

Please contact the District Four office:

Denise Roncone 304-842-1575

at least 48 hours in advance of the date you plan to begin work so arrangements can be made to inspect the work authorized
by the permit.

Failure to comply will result in cancellation of your permit.

A copy of this permit is to be available on the job at all times while the work is in progress for inspection by the
West Virginia Division of Highways' personnel.

Sincerely,

District Engineer / District Manager

Initials: TC M@ /

Attachments: Yes

Permit Supervisor
Enclosure; No

cc:0409 Charleston Permits

E.E.QJAFFIRMATIVE ACTION EMPLOYER




Form MM-109 20180481

Rev. 05-19-05 PERMIT NO. 04 1 7 o
PERMIT TO ENTER UPON, UNDER, OVER OR ACROSS THE STATE ROADS OF THE STATE OF
WEST VIRGINIA, AS PROVIDED FOR IN SECTION 6, ARTICLE 16, CHAPTER 17; SECTION 9,
ARTICLE 16, CHAPTER 17; SECTION 8, ARTICLE 4, CHAPTER 17, WEST VIRGINIA CODE, 1931, AS
AMENDED.

THIS PERMIT, Made this 1 dayof MAY 20 13, between the WEST VIRGINIA
DEPARTMENT OF TRANSPORTATION, DIVISION OF HIGHWAYS, a statutory corporation hereinafter

called DIVISION and ) ) __ANTERO RESQURCES
Address: _175-D Elk Creek Road Mt. Clare, WV. 26408 Phone No: 304-622-3842
hereinafter called APPLICANT.

WITNESSETH

apply to enter

‘ DOH Project (if
Route Type & No. _CR25 No. NA _ applicable);
945 I5/, Mile
at__ 250t west of Jct. Meathouse Fork (CR 25) & Double Camp Rd. Post 7 23Y
in ___DODDRIDGE _ _ County, for the purposes hereinafter set forth and in accordance with

proposed staging area. After removal place separation fabric down. Place 10" of 4-6" crusher run on top of the
Separation fabric followed by 2° of %" — 1 %" crusher run on top of that. (*x Staaina Acen
- ~N O

plans and specifications which are attached hereto and made a part hereof: Remove 12" of topsoil from

7 APPLICANT further agrees to accept the conditions hereinafter set forth:
1. APPLICANT shall deposit with DIVISION the sum of $ 0 in the form of an official,

expense incurred in restoring said highway to its original condition or the proper repair of any and all
damages that may result within one (1) year from the date of the completion of said work.

2. APPLICANT agrees to reimburse DIVISION for inspection costs as follows:
[J A. For any inspection costs incurred under this permit.
[J B. AtS ___pex linear foot for feet of water line installed under this permit
C. AtS$ ' per linear foot for feet of sewer line installed under this permit

accordance with the current Division of Highways manual “Traffic Contro] For Street and Highway
Construction and Maintenance Operations”.

4. APPLICANT agrees to protect its employees, equipment and users of the highway at all times in

5. APPLICANT agrees to comply with all applicable state and federal laws in the performance of work
under this permit.

6. Supplementary conditions cited on the reverse side of this permit are understood and agreed to be a part
hereof. _ .

7. The work authorized under this permit shall be completed on or before (Date): 05-10-2013
ED: f
deRMIISUpERWSOI '

Signature afd Title of Applicant '
BOND REQUIREMENT: APPROVED;

BoroNo. _| PMADL, 38N mare -3 - ' . ;

Attached [ OnFike (@
INSPBCTION: Owner/Consultant a Title ‘ ,
FllTime [J Part Time 0 West Virginia Division oﬁ a!gways
Puiodic [ Reimburseble [ NoComt @2

AUTHORIZATION NO: PERMIT NO: 042013040 1




CHAPTER 17 WEST VIRGINIA CODE, 1931

§17-4-8. Use of roadbed by railroad, telephone company, ete.

No railroad or electric or other railway shall be constructed upon the roadbed of any state road, except to cross the same,
nor shall any person, firm or corporation enter upon or construct any works in or upon such road, or lay or maintain
thereon or thereunder any drainage, sewer or water pipes, gas pipes, electric conduits or other pipes, nor shall any
telephone, telegraph or electric line or power pole, or any other structure whatsoever, be erected upon, in or over any
portion of a state road, except under such restrictions, conditions and regulations as may be prescribed by the state road
commissioner. Whenever any railroad or electric or other railway, heretofore or hereafter constructed, shall cross any
state road, it shall be required to keep its own roadbed, and the bed of the road or highway at such crossing, in proper
repair, or else to construct and maintain an overhead or undergrade crossing, subject to the approval of the state road
commissioner; and the tracks of such railroad or railway at grade crossings shall be so constructed as to give a safe and
easy approach to and across the same, and when the construction of such approaches is made necessary by a change in the
railroad grade at the grade crossing, the cost shall be upon the railway company.

§17-16-6. Permit by commission or county court for openings in or structures on public roads; franchises and
easements of oil, etc., transportation companies,

No opening shall be made in any state or county-district road or highway, nor shall any structure be placed therein or
thereover, nor shall any structure, which has been so placed, be changed or removed, except in accordance with a permit
from the state road commission or county court, as the case may be. No road or highway shall be dug up for laying or
placing pipes, sewers, poles or wires, or for other purposes, and no trees shall be planted or removed or obstructions
placed thereon, without the written permit of the commission or county coutrt, or its duly authorized agent, and then only
in accordance with the regulations of the commission or court, The work shall be done under the supervision and to the
satisfaction of the commission or court; and the entire expense of replacing the highway in as good condition as before
shall be paid by the persons to whom the permit was given, or by whom the work was done: Provided, however, That
nothing herein contained shall be so construed as to prevent any oil or gas company or person having a proper permit or
franchise from transporting oil or gasoline along any of the public highways of this State, nor to give such company a
franchise without payi g to the landowners through whose lands such road passes the usual and customary compensation
paid or to be paid to the landowners for such right of way. Any grant or franchise when made shall be construed to give
to such company or person only the right to use the easement in such public road.

§17-16-9. Private driveways or approaches to roads; obstruction of ditches.

The owner or tenant of land fronting on any state road shall construct and keep in repair all approaches or driveways to
and from the same, under the direction of the state road commission, and, likewise, the owner or tenant of land fronting on
any county-district road shall construct and keep in repair approaches or driveways to and from the same, under the
direction of the county road engineer, and it shall be unlawful for such owner or tenant to fill up any ditch, or place any

material of any kind or character in any ditch, so as in any manner to obstruct or interfere with the purposes for which it
was made.

SUPPLEMENTARY CONDITIONS

1. The person, firm or corporation to whom a permit is issued agrees to hold the State of West Virginia and DIVISION
harmless on account of any damages to persons or property which may arise during the process of the work
authorized by this permit or by reason thereof,

2. Applications for permission to perform work within highway rights of way shall be made on DIVISION’S standard
permit form and shall be signed by the authorized representative of the person, firm or corporation applying.

3. The APPLICANT shall give detailed information concerning the work to be performed and the application must
include a sketch sufficient to show the nature of the work performed.

4. APPLICANT, his agents, successor, heirs or assigns, contractors or any other person, firm or corporation working
under APPLICANT’S real or apparent authority, shall perform the work in a manner satisfactory to DIVISION.

5. DIVISION assumes no liability for damage to the proposed work by reason of construction or maintenance work on
the road.

6. This permit is granted subject to removal of the authorized installation by APPLICANT at no cost to DIVISION when
required for improvement of the road, and subject to all regulations now or hereafter adopted by DIVISION.

7. Utility installation shall be in accordance with the current manual, “Accommodation of Utilities on Highway Right of
Way”.

8. Driveways shall be in accordance with the current manual, “Rules and Regulations for Constructing Driveways on
State Highway Rights-of-Way.” ‘

9. DIVISION reserves the right to cancel this permit at any time, should APPLICANT fail to comply with the terms and
conditions under which it is granted.

10. This permit is granted only insofar as the DIVISION has a right to do so.

0420130481



Addendum to Permit 04-2013-0481
This addendum, made this 13* dayof May 2013, between the West Virginia Department of
Transportation, Division of Highways, a statutory company hereinafter called the Division

and Antero Resources
Address: 1625 17" Street, Denver, CO 80202 Phone: 303 357-7310
bereinafter called APPLICANT. '

The Applicant has filed with the DIVISION a written application for the following named route and location:

Doddridge County Route SLS 25, Meathouse Fork@ MP7.384 to construct a truck staging area for the Trent, Wagner
and Hughs Well Pad sites.

3. Eatrance and Exit must clearly marked in the field and follow the Division’s Manual on Rules and Regulations
for Constructing Driveways on State Highway Rights-of-Way,

. Aﬂa'couq:hﬁonofthcproject,njointreviewofroudswillbeﬁhnedmdevalumdtoassureroadshavebeenrepniredm
existing condition or better,

* No travel on School Bus Routes during their traversing operational hours on above mentioned route on bi-directional
mdny:wb-tthhnewidﬂnmlusﬂnnwﬁ.
PﬂotVdnclenqlﬁndﬁrlllOmmdLmdsoneomedmtds.
Ditd:linntobcnlimimdby.mlm FDR or equivalent required to stabilize road to uphold increased traffic and
lnvyaidma-nltqﬂouh. ‘MineofmcdwaycannotberelocmdwidmutanammbetweenWDOH
and Antero Resources.

Applicant shall property repair and maintsin any and all damages that may result to said bridges, highways, shoulders and
ditches from hauling activities of Applicant, its agents, contractors and employees, to as good

acondiﬁonplimtocommmeemunoprplicant’s operation or as when the permit was issued, as determined by the
District Engineer/Manager of the DIVISON having jurisdiction over the work permitted, or pay damages therefore in the

and faithfully comply with all terms and conditions of said permits and save harmless the DIVISION and the State of
West Virginia from all losses: resulting from the conduct of said work and repairs; provided that all projects covered by
this blanket bond have been restored to original or better condition; then this Bond shall be released; or otherwise will
remain in full force and effect.

Bead Amovat: $1,000,000.00
Bond Number: LPM9062891  Dase: 212012




Dist. Permit Number _() 4 9 () 18 04 8 1

BOND Number LPM 9062891
OIL and GAS DATA INFORMATION SHEET

APPLICANT
Company Name ANTERO RESOURCES APPALCHIAN CORPORATION
Address 1625 17™ STREET
City _DENVER ST_CO Zip _80202
Contact Person Permit ___Burt Simcox Telephone  (304) 282-9372
24/7 Road Maintenance Contact __Aaron Kunzler Telephone ‘ Cell (405) 227-8344
24/7 Backup Contact —DustyWood ___ Telephone Celi (817) 771-1436

Drilling/Fracking will require
Site Location

Site Name _Cox Staging area Road Local Name Meathouse Fork Rte.# SLS 25
Approach location WGS 83 Decimal Format GPS  ~/39. 19168 W=-80.62721 _  County Doddridge
Location Description

On Route.#SLS 25 being 250 feet N S EW of Jet. of Rte.# SLS 25 and Rte.# SLS25/11

Less than 5000 Barrels of fluids e 5000/+

DOH USE ONLY HAULING ROUTE From US or WV Route (Attach Map)
Name & Rte.# Beg MP End MP Surface Type Condition

STAGING  Area Wil

ServicE :

3-10L9

TrenT PAn oM~
wo.gna PAb
//ughcs pﬁb

Well location WGS 83 Decimal Format GPS N: w:

WV DEP Permit Number 47 - -

STATE COUNTY PERMIT NUMBER




COX STAGING AREA
COX STAGING AREA
ON EXISTING WV CR. 25

DODDRIDGE COUNTY, WV

042013048 1

* REMOVE 12" TOPSOIL AND PLACE
PAVEMENT SECTION AS DETAILED.

PHONE 304—624-4108

woeN tE/1/S M/ uve

Sat TN LEMMAontath\ by 30030y wny Sumd !lo.!!.l‘ 2.!9‘0 T




west virginia depaﬁment of environmental protection

Office of Qil and Gas Earl Ray Tomblin, Govemnar
601 57th Street SE Randy C. Huffman, Cabinet Secretary
Charleston, WV 25304 www.dep.wv.gov

(304) 926-0450
(304) 926-0452 fax

January 29, 2013
WELL WORK PERMIT
Horizontal 6A Well

This permit, API Well Number: 47-1706167, issued to ANTERO RESOURCES
APPALACHIAN CORPORATION, is evidence of permission granted to perform the specified
well work at the location described on the attached pages and located on the attached plat,
subject to the provisions of Chapter 22 of the West Virginia Code of 1931, as amended, and all
rules and regulations promulgated thereunder, and to all conditions and provisions outlined in
the pages attached hereto. Notification shall be given by the operator to the Oil and Gas
Inspector at least 24 hours prior to the construction of roads, locations, and/or pits for any
permitted work. In addition, the well operator shall notify the same inspector 24 hours before
any actual well work is commenced and prior to running and cementing casing. Spills or
emergency discharges must be promptly reported by the operator to 1-800-642-3074 and to the
Oil and Gas inspector.

Please be advised that form WR-35, well operators report of well work, is to be submitted to
this office within 90 days of completion of drilling, as should form WR-34 Discharge
Monitoring Report within 30 days of discharge of pits, if applicable. Failure to abide by all
statutory and regulatory provisions governing all duties and operations hereunder may result in
suspension or revocation of this permit and, in addition, may result in civil and/or criminal
penalties being imposed upon the operators.

In addition to the applicable requirements of this permit, and the statutes and rules goveming

oil and gas activity in WV, this permit may contain specific conditions which must be
followed. Permit conditions are attached to this cover letter.

Per 35CSR-4-5.2.g this permit will expire in two (2) years from the-igsu (-3 unlgss permitted
well work is commenced. If there are any questions, please Vi froe soC ”,’tﬁﬁie at (304)
g S rai ©

926-0499 ext. 1654. . =

Operator's Well No: BOWEN UNIT 2H
Farm Name: CLARENCE TRENT JR ET AL
API Well Number: 47-1706167
Permit Type: Horizontal 6A Well
Date Issued: 01/29/2013

Promoting a healthy environment.




PERMIT CONDITIONS

West Virginia Code § 22-6A-8(d) allows the Office of Oil and Gas to place specific conditions upon this
permit. Permit conditions have the same effect as law. Failure to adhere to the specified permit

conditions may result in enforcement action.

CONDITIONS

1. If the operator encounters an unanticipated void, or an anticipated void at an unanticipated depth, the
operator shall notify the inspector within 24 hours. Modifications to the casing program may be
necessary to comply with W. Va. Code § 22-6A-5a (12), which requires drilling to a minimum depth
of thirty feet below the bottom of the void, and installing a minimum of twenty (20) feet of casing.
Under no circumstance should the operator drill more than fifty (50) feet below the bottom of the
void or install less than twenty (20) feet of casing below the bottom of the void.

2. When compacting fills, each lift before compaction shall not be more than 12 inches in height, and
the fill material shall be within plus or minus 2% (unless soil test results show a greater range of
moisture content is appropriate and 95% compaction can still be achieved) of the optimum moisture
content as determined by the standard proctor density test, ASTM D698, Standard Pest Method for
Laboratory Compaction Characteristics of Soil Using Standard Effort. Each lift must meet 95 %
compaction of the optimum density based on results from the standard proctor density test of the
actual soils used in specific engineered fill sites. Each lift shall be tested for compaction, with a
minimum of two tests per lift per acre of fill. All test results shall be maintained on site and
available for review.

3. Operator shall install signage per § 22-6A-8g (6) (B) at all source water locations included in their
approved water management plan within 24 hours of water management plan activation.

4. Oil and gas water supply wells will be registered with the Office of Oil and Gas and all such welis
will be constructed and plugged in accordance with the standards of the Bureau for Public Health set
forth in its Legislative rule entitled Water Well Regulations, 64 C.S.R. 19. Operator is to contact the
Bureau of Public Health regarding permit requirements. In lieu of plugging, the operator may
transfer the well to the surface owner upon agreement of the parties. All drinking water wells within
fifteen hundred feet of the water supply well shall be flow tested by the operator upon request of the
drinking well owner prior to operating the water supply well.

5. Pursuant to the requirements pertaining to the sampling of domestic water supply wells/springs the

operator shall, no later than thirty (30) days after receipt of analytical data provide a written copy to
the Chief and any of the users who may have requested such analyses.
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STATE OF WEST VIRGINIA
DEPARTMENT OF ENVIRONMENTAL PROTECTION, OFFICE OF OIL AND GAS

W.VA. CODE §22-6A - WELI, WORK PERMIT APPLICATION \ I
£
&0

oM

1) Well Operator:  Antero Resources Appalachian Corporation 494488557 017- Doddvidge | Greenbrier New Mitton 7.5'

Operator ID County District Quadrangle
2) Operator’s Well Number:  Bowen unit 24 Well Pad Name: TrentPad
3 Elevation, current ground: ~1420' Elevation, proposed post-construction: 1410°
4) Well Type: (a) Gas Oil

Other
(b) If Gas:  Shallow n Deep
Horizontal a

5) Existing Pad? YesorNo: o

6) Proposed Target Formation(s), Depth(s), Anticipated Thicknesses and Associated Pressure(s):
Marcellus Shale: 7,600' TVD, Anticipated Thickness: 80, Associated Pressure - 3,2508

7) Proposed Total Vettical Depth: 7,600 TVD
8) Formation at Total Vertical Depth: Marcellus Shale
9) Proposed Total Measured Depth: 14,300° MD

10) Approximate Fresh Water Strata Depths: 37,214

11) Method to Determine Fresh Water Depth: Offset wel records. Depths have been adjusted according to surface elevations.,
12) Approximate Saltwater Depths: 1 ~Qe ko

13) Approximate Coal Seam Depths: 352, 1058

14) Approximate Depth to Possible Void (coal mine, karst, other): None anticipated

15) Does land contain coal seams tributary or adjacent to, active mine? No

16) Describe proposed well work: Drill, perforate, fracture a new harizontal shaliow well and complete Marcellus Shale

17) Describe fracturing/stimulating methods in detail:
Antsro plans to pump Slickwater into the Marcslius Shale formation in order fo ready the weil for production. The fluid will be camprised of approximately 99 percant
water and sand, with less than 1 percent special-purpose additives as shown in the attached “List of Anticipated Additives Used for Fracturing or Stimulating Well.”

Y

18) Total area to be disturbed, including roads, stockpile area, pits, etc, (acres): g »' 12337'@ o S

19) Area to be disturbed for well pad only, less access road (acres): o8tages b




TYPE Sige |New |Gmade | Weightper |FQOTAGE: |INTERVALS: | CEMENT:
g&q bil For Drilling Left in Well Fill -up (Cu. Ft.)
Conductor | 20" | New | H-40 | 94# D' q0' |CTS,38Cu.Ft.
Fresh Water [13-3/8°) New | J-55 | 54.5# 300 300 CTS, 417 Cu. Ft
Coal 8-5/8"| New | J-55 36# 2490’ 2490" [CTS, 1014 Cu. Ft.
Intermodiate
Production  {5-1/2"| New |P-110 20# 14,300 14,300 3537 Cu. Ft.
Tubing 2-3/8"| New | N-80 474 7200
Liners
TYPE Size Wellbore | Wall Burst Cement Cement Yield
Diameter | Thickness Pressure Type
Conductor 20" 24" 0.438" 1530 Class A 1.18
Fresh Water 13-3/8" | 17-1/2" | 0.38"/0.33"]2730/1730| Class A 1.18
Coal 9-5/8" | 12-1/4" | 0.352" 3520 Class A 1.18
Intermediate
Production 5-1/2" |sswze12| (0.361" 12630 |iemsnpozatw-u|H/POZ-1.44 & H-1.8
Tubing 2-3/8" | 4.778" 0.19" 11200
Liners |
PACKERS
Kind: ::IA\ . z__ ﬂ%
Sizes: ~o n
DepthsSet:  |N/A 2 ol

%}qb
JAL;
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21) Describe centralizer placement for each casing string, Conductor: no centralizers

Surface Casing: one centralizer 10' above the float shoe, one on the insert float collar and one every 4th joint
spaced up the hole to surface.

Intermediate Casing: one centralizer above float joint, one centralizer 5' above float coliar and one every 4th collar
to surface.

Production Casing: one centralizer at shoe joint and one every 3 joints to top of cement in intermediate casing.

22) Describe all cement additives associated with each cement type.

Conductor: no additives, Class A cement.

Surface: Class A cement with 2% calcium and 1/4 Ib flake, 5 gallons of clay treat

Intermediate: Class A cement with 1/4 Ib of flake, 5 gallons of clay treat

Production: Lead cement- 50/50 Class H/Poz + 1.5% salt + 1% C-45 + 0.5% C-16a + 0.2% C-12 + 0.45% C-20 + 0.05% C-51
Production: Tail cement- Class H + 45 PPS Calcium Carbonate + 1.0% FL-160 + 0.2% ACGB-47 + 0.05% ACSA-51 + 0.2% ACR-20

23) Proposed borehole conditioning procedures. Conductor: blowhole dlean with air, run casing, 10 bbls fresh water.

Surface: blowhole clean with air, trip to conductor shoe, trip to bottom, blowhole clean with air, trip out, run casing,
circulate pipe capacity + 40 bbls fresh water followed by 25 bbls bentonite mud, 10 bbls fresh water spacer.,
Intermediate: blowhole clean with air, trip to surface casing shoe, trip to bottom, blowhole clean with air, trip out, run casing,
circulate 40 bbls brine water followed by 10 bbis fresh water and 25 bbls bentonite mud, pump 10 bbis fresh water.
Production: circulate with 14 ib/gal NaCl mud, trip to middle of lateral, circutate, pump high viscosity sweep, trip to base of curve,
pump high viscosity sweep, trip to top of curve, trip to bottom, circulate, pump high viscosity sweep, trip out, run casing,
circulate 10 bbls fresh water, pump 48 bbls barite pill, pump 10 bbls fresh water followed by 48 bbls mud flush and 10 bbls water.

*Note: Attach additional sheets as needed.
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Rev. 1 API No. 47- 017 iy

i

Rev. 1/12 Operator's Well No. Bowen Unit 2H
STATE OF WEST VIRGINIA
DEPARTMENT OF ENVIRONMENTAL PROTECTION, OFFICE OF OIL AND GAS
N LAMATIO TION APPLICATION

E A I E

Operator Name Antero Resources Appalachian Corporation OP Code 494488557

Watershed Standingstone Run of Meathouse Fork Quadrangle New Mitton 7.5

Elevation 1410' County_Doddridge District_Greenbrier

Description of anticipated Pit Waste: Drllling and Flawback Fluids and Cutlings

Do you anticipate using more than 5,000 bbls of water to complete the proposed well work? Yes X No
Will a synthetic liner be used in the pit? Yes . If so, what mil,? 60 mil
Proposed Disposal Method For Treated Pit Wastes:
Land Application
_ Underground Injection ( UIC Permit Number )
[ Reuse (at API Number Future permitted well locations when applicable. AP[# will be provided on Form WR-34)

—= __ Off Site Disposal (Meadowfill Landfill Permit #SWF-1032-98)

Other (Explain

Drilling medium anticipated for this well? Air, freshwater, oil based, etc. _Sutace - AidFrshwaiar. Incrmadists - Dust/Stf Foam, Production - Waler Sased Mud
-If oil based, what type? Synthetic, petroleum, ctc. N/A

Additives to be used? _Please See Attachment

Will closed loop systeni be used ? Yes

Drill cuttings disposal method? Leave in pit, landfill, removed offsite, etc. Removed offsits and taken to landfil
-If left in pit and plan to solidify what medium will be used? Cement, lime, N/A
-Landfill or offsite name/permit number? MeadowfHl Landfill (Permit #SWF-1 032-88)

I certify that I understand and agree to the terms and conditions of the GENERAL WATER POLLUTION PERMIT issued
on August 1, 2005, by the Office of Oil and Gas of the West Virginia Department of Environmental Protection. I understand that the
provisions of the permit are enforceable by law. Violations of any term or condition of the general permit and/or other applicable law
or regulation can lead to enforcement action.

I certify under penalty of law that I have personally examined and am familiar with the information submitted on this
application form and all attachments thereto and that, based-on my inquiry of those individuals immediately responsible for obtaining
the information, I believe that the information is true, accurateg and lete. I am aware that there are significant penalties for
submitting false information, including the possibjljty of fine or j priso. t.

Company Official Signature
Company Official (Typed Name) Gerard G. Alberis

\ \Y

Company Official Title Environmenta! & Regulatory Manager

Subscribed and sworn before me this_ /& ayor OCTo Pt 20 [ |

L) R v ":
AR L L)
MW Notary Public o8¢, WHITZ%
<

L) %,
My commission expires ///é’/ 2014 ¥ e
E% IR
2 S
oF o
'4”553""..-“““‘\\“
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WW-9 APINo. 47-ov . el
Rev. 1/12 Operator's Well No, Bowen unt 2+

. N Fit Out Walls <o
Buliamgo Pl Compacted Fill W i
Water Walls @ Fi s

Araz oy Land Appieation

o Saes D of Pa Wase 3D

Limp 2-3 Tons/acre ar to comest to pH 6.5 2 Mw ::Z/
Pertilizer (10-20-20 or oquivalent) 500 Tbs/acre (500 1bs mintmum)
Mulch 23 Tons/acre
Seed Mixtures
Areal (Temporery) Areall (Permanent)
Seed Type Ibs/acre Seed Type Tbs/acre
Oats 168 Ta!lFeswe 80
Rye 12 - .
Attach:

Drawing(s) of road, location,pit and proposed area for land application.
Photocopied section of involved 7.5' topographic sheet.

————

Plzn Approved MM

Comments:

|

bE A L-AON LI

L
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. 00887 A ) 047-017-06167 Antero Resources

Bowen Unit 2H

important:

For each proposed primary water source (including source intakes for purchased water sources) identified in your water
management plan, and summarized herein, DEP has made an evaluation concerning water availability over the specified
date range. DEP’s assessment is based on the following considerations:

*Statistical analysis of historical USGS stream gauge data (transferred to un-gauged locations as necessary);
*ldentification of sensitive aquatic life (endangered species, mussels, etc.);

*Quantification of known existing demands on the water supply (Large Quantity Users);

*Minimum flows required by the Army Corps of Engineers; and

*Designated stream uses.

Based on these factors, DEP has provided, for each intake location {and origination point for purchased water), a reference
gauge location and discharge flow reading which must be surpassed prior to withdrawals. Additionally, DEP has established
a minimum passby flow at the withdrawal location which must also be surpassed prior to withdrawals. These thresholds are
considered terms of the permit and are enforceable as such.

DEP is aware that some intake polints will be used for mutiple wells and well sites. In these cases, the thresholds set by
the Water Management Plan are to be interepreted as total withdrawal limits for each location over the specified date
range regardless of how many wells are supported by that intake.

For all purchased water intakes, determinations of water availability are made at the original source intake location. It isthe
responsibllity of the Oil and Gas Operator, not the seller, to.cease withdrawal of water from the seller when flows are less
than the minimum gauge reading at the stream gauge referenced by the Water Management Plan in order to protect stream
uses.

Note that the determinations made herein are based on the best available data, but it is impossible to predict water
availability in the future. While the DEP has carefully established these minimum withdrawal thresholds, it remains the
operator’s responsibility to protect aquatic life at all times. Approval to withdrawal is contingent upon permission from the
land owner. It is the responsibility of the operator to secure and maintain permission prior to any withdrawals.

The operator is reminded that 24-48 hours prior to withdrawing {or purchasing) water, DEP must be notified by email at
DEP.water.use@wv.gov.
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Stream/River

. Waest Fork River @ JCP Withdrawal

6,010,000

5/31/2013
CoEn

5/31/2014
Stonewall Jackson Dam

1,90¢

s West Fork River @ McDonald Withdrawa!

5/31/2013 5/31/2014 6,010,000

Lnpivas et oy Stonewall Jackson Dam

3,000

R West Fork River @ GAL Withdrawal

. .. ’
ot fie Lo - P I P

5/31/2013 5/31/2014

“

6,010,000
v sonaate HrrovT o Stonewall Jackson Dam

1,000
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veest virginia department ¢f envircnmental protection
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047-017-06167

Antero Resources

Bowen Unic 2H

James & Brendz Rainas

39.320913 -80.337572
30610C0 WEST FORK RIVER AT ENTERPRISE, WV
170.54 14£.25
David Shrieves
39.16761 -80.45069
3061000 WEST FORK RIVER AT ENTERPRISE, WV
179.54 106.30
Lor.i David Shrieves
f
39.16422 -80.45173
3061000 WEST FORK RIVER AT ENTERPRISE, WV
179.548 106.30

KPEROVED 0% 2 ¢ 7m0
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> Fovest ket

Frrest € & Branda b

McEiroy Creek @ Sweeney VWithdrawa)

Meathouss Fork @ Gagnon Withdrawal

St o we ke tmusteadiiuang

uest virginia departmetii of enwro"men(al protec*lon

FAaore
6,010,000 39.39675 -80.738197
3114500 MIDDLE ISLAND CREEK AT LITTLE, WV
71.9¢6 13.10
Bill Sweeney
6,010,000 39.398123 -80.656808
- 3114500 MIiDDLE ISLAND CREEK AT LITTLE, WV
69.72 6.G6
George L. Gagnon and
Susan C. Gagnon
6,010,000 39.26054 -80. 720998

S 0 3114500 MIDDLE ISLAND CREEK AT LITTLE, WV

71.96 11.74
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5/31/2013
0 o

5/31/2013
O

T L s
FE SN,

5/31/2013

teatlinuss Porle © Wolidtehslr Whhelra 2ot

5/31/2014 6,010,000

~

1,000

Tom's Fork @ Erwin Withdravral

5/31/2014 6,010,000

1,000

Arnold Creek @ Davis Withdrawal

N AT

5/31/2014 6,010,000

1,000

[pea
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wa2st virginia depariment of environmentzl protection
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3114500

3114500

3114500
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69.73

63.72

69.7

Citunr Whitehair
39.211317 -80.679592

MIDDLE ISLAND CREEK AT LITTLE, WV

7.28

John F. Erwin and Sandra E.
Ervwin

39.174306 -80.702992

MIDDLE ISLAND CREEK AT LITTLE, WV

0.59

Jonathon Davis

_ e e

ate
2T

39.302006

-80.824561
MIDDLE ISLAND CREEK AT LITTLE, WV

3.08

B R R
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Buele s tacel & Porvell Withdrawa

5/31/2013  5/31/2014 6,010,000
O

1,000

South Fork of Hughes River @ Knight Withdrawal

I o P RN

5/31/2013
| ONEET

5/31/2014 6,010,000

e North Fork of Hughes River @ Davis Withdrawal

b R R .
Covt e hm IR IR B AR
B -

5/31/2013 5/31/2014
O - L L B T

6,020,000

L, e e s T

1,000
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west virginia department o en-ironmertal protectio:

Cetwnis Porell

39.277142 -80.690386

3114500 MIDDLE ISLAND CREEK AT LITTLE, WV

€9.73 4.52

Tracy C. Knight &
Stephanie C. Knight

- Ve e . R L P P

39.198369 -80.870969

3155220 OUTH FORK HUGHES RIVER BELOW MACFARLAN, WA

59.80 1.9%

Lewis P. Davis and Norma;
J. Davis

39.322363 -80.936771
3155220 iOUTH FORK HUGHES RIVER BELOW MACFARLAN, WA

35.23 I 2.19
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T~ 00887 047-017-06167 Antero Resources
Bowen Unit 2H

Soircell: 8945 rowurceiane: West Fork River @ JCP Withdrawal Toeen Latiude: 39.320913
James & Brenda Raines Inarczicagiudz -80.337572
UGS el 5020002
Ardcinzees withdraws| ctart date: 5/31/2013

Draingg2 Area fco, mil): 532.2 Sy Harrison
@incge rea ten. i) - : Suliciouted vitidra 2t an g deta: 5/31/2014

O Zrdangared S;eciesT 7ussci Stiaem? L

0 - . retl Yolume from Sourca {gal): 6,010,000
Trout Streamn? (J vier 37

Regulated S*ream? Stonewall Jackson Dam *xe Pump rae {grm): 1,000

a Frovimate PSHT A Dk s T e e

Gavgad Strazm? LR e T, s ien ) G

Reference Gaug 3061000 WEST FORK RIVER AT ENTERPRISE, WV

Drainage Arec {st.. mi) 758.00

Zauge Tiiresheld {cfs): 234

i - AR
1 1,630.82 - -
2 1,836.14 - -
3 2,365.03 - -
4 1,352.59 - -
5 1,388.37 . .
6 695.67 - -
7 450.73 = -
8 430.37 - -
9 299.45 - -
10 293.59 - .
11 736.74 - -
12 1,257.84 -

M ., - ¥ H - 3 o PP
#eier Lyetiahifte Assessrasrt of Lymision

Water Availability Profiie

izse Threshold frfs): -

~

2500 Sirzam Lzmand (cfs): 17.61
Pu.ip rate (cfs): 2.23

JFlowPon this'sgream is regulated by the Army Corps of

1500 . PldaseRpere to the stated threshoids o neadsater fafeiv (efs): 0.00

1000 - TNE Mintmum Byaranteed 1l B Urzauzed Sream Szfeiy (ol 0.00

500 > M_, - ) ) )
o £ I = T‘d T — i — 1 LATE | = 1 — L = 1 = ) - t -

1 2 3 4 5 6 7 8 9 10 11 12 -

—— Median Monthly Flow —— Threshold

"Threshold", as depicted in the chart above is meant only to indicate the calculated base threshold at the proposed withdrawal location. This value does not include the
proposed pump rate or existing demand on the stream. Refer to the monthly breakdown above for a more complete estimation of water availability by month.

RS R L R R T S D T TS AL S ST, I L TRy s ee s e st T Rer e i ¢ — i v Awe e e

west viréinia départment of environm.enial protection 12/7.6/2012 12:10:56 PM




*- 00887 047-017-06167 Antero Resources
Bowen Unit 2H

West Fork River @ McDonald Withdrawal Soursiladwder 39.16761
David Shrieves e engiiude: -80.45069
FLIC-8 Cole: 5020002

Seu.eaD: 8946 Soicapama

Lntniravcd vAiiawea siait e 5/31/2013

Dialwega mrea scomi): 31491 oo Harrison gt e data: 5/31/2014

s cinetes
incasgerec Sneciesy Y| Pisse! Sireanyy

“"rour Stream? O iz
Sesylates Strea:a? Stonewall Jackson Dam N A rate gonik 3,000

Presdinaie BN

tera! Jeiviae Toin Source (gal): 6,010,000

RO®m OO

Zreced Srenn? 2
Relzreice Savg 3061000 WEST FORK RIVER AT ENTERPRISE, WV
Creinaga Are? {ov. . 759.00

RARE N : '-.r'..‘, f—
LR RO ;
1 964.92 - .
2 1,086.47 “ .
3 1,399.42 - .
4 800.34 - .
5 821,52 . -
6 411.64 - -
7 266.70 - .
8 254.66 - v
9 177.19 s -
10 173.72 ‘ . -
11 435.94 . .
12 744,28 . -

P N T e 2 gt
tutiabiliiy Sogessond of Lon

basides Tvezhold 1els): -

Siveam De:nand (¢is): 17.61

Pump rate (cis): 6.68

he statea

D310

resholds o

. oV

Headwaier Safeiv (cfs): 24.27

l.ngauged Sircar Safeiy {ciz': 0.00

e o e~ tmaaae oy .

8 T san et Sl _
FRSRCTTNG TN

. o — . 2 2. — - o -

1 2 3 4 5 6 7 8 9 10 11 12 1 Tsnge Pesding Ll -

N RO e, T i
‘grel gl legathsn fefsls -

—— Median Monthly Flow ——— Threshold

“Threshold", as depicted in the chart above Is meant only to indicate the cakulated base threshold at the proposed withdrawal location. This value does not include the
proposed pump rate or existing demand on the stream. Refer to the monthiy breakdown above for a more complete estimation of water availability by month,
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Jeuccclalirucs: 39.16422
-80.45173

West Fork River @ GAL Withdrawal
David Shrieves

5020002
Lk 313.67
Nivsee] Strers; 7

O fier3?
Stonewall Jackson Dam

N

forrea tonsiwudz

5/31/2013
5/31/2014

6,010,000

Harrison
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Cevr:
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.o cuma raee (gom):
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Raference Tavg

Crainage Area (sv. mi.)

3061000 WEST FORK RIVER AT ENTERPRISE, WV

759.00

Taugs “hrashoi (2ic):

s

961.18

1,082.19
1,393.91
797.19
818.28
410.02
265.65
253,65
176.49
173.04
434.22
12 74135

1
2
3
4
5
6
7
8
9
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Temskw L. Laneiloa f -

—o— Median Monthly Flow —=— Threskold

"Threshold", as depicted in the chart above is meant only to indicate the calculated base threshold at the proposed withdrawal location. This value does not include the
proposed pump rate or existing demand on the stream. Refer to the monthly breakdown above for a more comple ?}m]au of avpilahiliGy g fhonth,
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< (0887 047-017-06167 Antero Resources
Bowen Unit 2H

sorezbadivde: 39.39675
Sewen fongimde: -80.738197

Lar2Dr 8948 toirceicmie McElroy Creek @ Forest Withdrawal
Forest C. & Brenda L. Moore
AUC-2 Coye: 5030201

88,85 ™ ST Ut AL, @viad et G e 5/31/2013
Drainage Area eq, wi.\: ¥ Crumsy: er - e .
526 Aremeg. . ! y ~ e rittdiantl end date: 5/31/2014
CraEngared Ipecias? (] vivsie! Strezrat

- L

Tt Viiree froom Seoiree {gal): 6,010,000
Troul Stresa? O Tiers?

g%, 2uan raie fara): 1,000

Proximate PSi2?
Cavsed Stiezm?

0t v 1 bt adiighin @ e

2w 3Tl 7]

O
a
[J Regulatec sireurn?
O
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- s et 2 e i .

Reference Gaug 3114500 MIDDLE ISLAND CREEK AT LITTLE, WV

Drair:age Arez (s7. mi.) 458.00
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Zauge Vhoeshold {¢fs: 45

RRC T
17.55
17.55
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17.55
17.55
17.55
17.55
17.55
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17.55
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Kes

STV e e s e -

faier foe Nanly Sosascey el of Lossthen

8.73

Strear Demarvi {cfs): 2.23
_'/\ Pumarcie (cfs): 2,23
100 -

Hhardvaer fafeqy (cis): 2.18

50 ‘ Lingeugad St.'?;m Safewy {Ci3): .?..18

i -  — 2k .

17.55

71.96
13-%

1 2 3 4 5 6 7 8 9 10 11 12
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*Threshoid", as deplicted In the chart above is meant only to indicate the calculated base threshold at the proposed withdrawal location. This value does not include the
proposed pump rate or existing demand on the stream. Refer to the monthly breakdown above fora more complete g_sglma._tlgn,qfwatg;-gval_labuny by month; -~
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"Threshold”, as depicted in the chart above is meant only to indicate the calculated base threshold at the proposed withdrawal location. This value does not include the
proposed pump rate or existing demand on the stream. Refer to the monthly breakdown above for a more complete estimation of water availability by month.
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—o— Median Monthly low ——— Threshold

*Threshold”, as depicted in the chart abave is meant only to indicate the calculated base threshold at the propased withdrawal location. This value does not include the
proposed pump rate or existing demand on the stream. Refer to the monthly breakdown above for a more complete estimation of water avallability by month.
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—o— Median Monthly Flow —<— Threshold

"Threshold”, as depicted in the chart above is meant only to indicate the calculated base threshold at the proposed withdrawal location. This value does not include the
proposed pump rate or existing demand on the stream. Refer to the monthly breakdown above for a more complete estimation of water availability by month.
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—o— Median Monthly Flow —5—Threshold

“Threshold®, as depicted in the chart above is meant only to indicate the calculated base threshokl at the proposed withdrawal location. This value does not include the
proposed pump rate or existing demand on the stream. Refer to the monthly breakdown above for a more complete estimation of water avallability by month.
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"Threshold", as depicted in the chart above is meant only to indicate the calculated base threshold at the proposed withdrawal location. This value does not include the
praposed pump rate or existing demand on the stream. Refer to the monthly breakdown above for a more complete estimation of water availability by month.
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“Threshold”, as depicted in the chart above Is meant only to indicate the calculated base threshold at the proposed withdrawal location. This value does not include the
proposed pump rate or existing demand on the stream. Refer to the monthly breakdown above for a more complete estimation of water availability by month.
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—o— Median Monthly Flow —— Threshold

"Threshold", as depicted in the chart above is meant anly to indicate the calculated base threshold at the proposed withdrawal location. This value doas not include the
proposed pump rate or existing demand on the stream. Refer to the monthly breakdown above for a more complete estimation of water availability by month.
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"Threshold", as depicted in the chart above is meant only to indicate the calculated base threshold at the proposed withdrawal location. This value does not include the
proposed pump rate or existing demand on the stream. Refer to the monthly breakdown above for a more ,cdmplgtglesuma;lon of water gyailability-bv-month.
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important:

For each proposed secondary water source identified in your water management plan (i.e., groundwater well,
lake/reservoir, recycled frac water, multi-site impoundment, out-of-state source), DEP makes no estimation of the
availability of water. These sources may prove to be unsuitable water supplies. Please review the following notes:

*For groundwater supply wells, DEP recommends that the operator contact the local health department prior to
drilling any new well; and reminds the operator that all drinking water wells within 1,500 feet of a water supply
well shall be flow- and quality-tested by the operator at the request of the drinking well owner prior to operation
of the water supply well.

°For each proposed multi-site impoundment water source identified in your water management plan (if
applicable), DEP will review the withdrawal limits established in the referenced Water Management Plan for
current suitability and provide to the operator these limits for each identified intake. Note that withdrawal limits
may be modified as necessary based on changing demands upon that water supply.
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Important:

For each proposed secondary water source identified in your water management plan {i.e., groundwater well,
lake/reservoir, recycled frac water, multi-site impoundment, out-of-state so urce), DEP makes no estimation of the
availability of water. These sources may prove to be unsuitable water supplies. Please review the following notes:

*For groundwater supply wells, DEP recommends that the operator contact the local health department prior to
drilling any new well; and reminds the operator that all drinking water wells within 1,500 feet of a water supply
well shall be flow- and quality-tested by the operator at the request of the drinking well owner prior to operation
of the water supply well.

oFor each proposed muiti-site impoundment water source identified in your water management plan {if
applicable), DEP will review the withdrawal limits established in the referenced Water Management Plan for
current suitability and provide to the operator these limits for each identified intake. Note that withdrawal limits
may be modified as necessary based on changing demands upon that water supply.
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C47-017-06167 Antero Rescurces

Bowen Unit 2H

tmportant:

For each proposed secondary water source identified in your water management plan (i.e., groundwater well,
lake/reservoir, recycled frac water, multi-site impoundment, out-of-state source), DEP makes no estimation of the
availability of water. These sources may prove to be unsuitable water supplies. Please review the following notes:

°For groundwater supply wells, DEP recommends that the operator contact the local heaith department prior to
drilling any new well; and reminds the operator that all drinking water wells within 1,500 feet of a water supply
well shall be flow- and quality-tested by the operator at the request of the drinking well owner prior to operation
of the water supply well.

°For each proposed multi-site impoundment water source identified in your water management plan (if
applicable), DEP will review the withdrawal limits established in the referenced Water Management Plan for
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important:

For each proposed secondary water source identified in your water management plan (i.e., groundwater well,
lake/reservoir, recycled frac water, multi-site impoundment, out-of-state source), DEP makes no estimation of the
availability of water. These sources may prove to be unsuitable water supplies. Please review the following notes:

*For groundwater supply weils, DEP recommends that the operator contact the local health department prior to
drilling any new well; and reminds the operator that all drinking water wells within 1,500 feet of a water supply
well shall be flow- and quality-tested by the operator at the request of the drinking well owner prior to operation
of the water supply well.

*For each proposed multi-site impoundment water source identified in your water management plan (if
applicable), DEP will review the withdrawal limits established in the referenced Water Management Plan for
current suitability and provide to the operator these limits for each identified intake. Note that withdrawal limits
may be modified as necessary based on changing demands upon that water supply.
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important:

For each proposed secondary water source identified in your water management plan (i.e., groundwater well,
lake/reservoir, recycled frac water, multi-site impoundment, out-of-state source), DEP makes no estimation of the
availability of water. These sources may prove to be unsuitable water supplies. Please review the following notes:

oFor groundwater supply wells, DEP recommends that the operator contact the local health depaitment prior to
drilling any new well; and reminds the operator that all drinking water wells within 1,500 feet of a water supply
well shall be flow- and quality-tested by the operator at the request of the drinking well owner prior to operation
of the water supply well.

oFor each proposed multi-site impoundment water source identified in your water management plan (if
applicable), DEP will review the withdrawal limits established in the referenced Water Management Plan for
current suitability and provide to the operator these limits for each identified intake. Note that withdrawal limits
may be modified as necessary based on changing demands upon that water supply,
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important:

For each proposed secondary water source identified in your water management plan (i.e., groundwater well,
lake/reservoir, recycled frac water, multi-site impoundment, out-of-state source), DEP makes no estimation of the
availability of water. These sources may prove to be unsuitable water supplies. Please review the following notes:

oFor groundwater supply wells, DEP recommends that the operator contact the local health department prior to
drilling any new well; and reminds the operator that all drinking water wells within 1,500 feet of a water supply
well shall be flow- and quality-tested by the operator at the request of the drinking well owner prior to operation

of the water supply well.

eFor each proposed multi-site impoundment water source identified in your water management plan (if

applicable), DEP will review the withdrawal limits established in the referenced Water Management Plan for
current suitability and provide to the operator these limits for each identified intake. Note that withdrawal limits

may be modified as necessary based on changing demands upon that water supply.
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Recycled Frac Water

Saurcet: 8966  Source Wecme  Belton Unit 1H

3ource start date: 5/31/2013

Source end date: 5/31/2014
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Antero Resources Corporation

APPALACHIAN BASIN

Bowen Unit 2H
County Doddridge

__________ _REMARKS . '3-‘.

QUADRANGLE: NEW MILTON & BIG ISAAC
WATERSHED: STANDINGS RUN
DISTRICT: GREENBRIER

Date: 9/12/2012. -
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STATE OF WEST VIRGINIA,
COUNTY OF DODDRIDGE, TO WIT

I, Virginia Nicholson, Editor of THE
HERALD RECORD, a weekly newspaper
published regularly, in Doddridge County,
West Virginia, Do Hereby Certify Upon
Oath That the Accompanying Legal Notice
Entitled:

successive weeks beginning with the issue

of...... M . 53 ........ 2013 and

ending with the issue of

%30 ......... 2013 and

that said notice contains . . . .. /(ﬂ Y ..........
WORD SPACE at..... 4 // S ..... cents a word !

amounts to the sum of $ . . Iq 53» .........

FOR FIRST PUBLICATION, SECOND
PUBLICATION IS 75% OF THE FIRST
PUBLICATION

5 1.4 9



MAP SCALE 1" = 1000’
500 0 1000 2000
W D h
N u:u* PANEL 0235C
I
=il FIRM
=
0 FLOOD INSURANCE RATE MAP
DODDRIDGE COUNTY,
@ WEST VIRGINIA
1 AND INCORPORATED AREAS
o
PANEL 235 OF 325
(SEE MAP INDEX FOR FIRM PANEL LAYOUT)
i CONTAINS:
-l COMMUNIT NUMBER PANEL  SUFFIX
ﬁ DODDRIDGE COUNTY 540024 0235 Cc
255000 FT %
iDoublel€ampIRun 2
am
Uiy
an
Notice to User: The Map Number shown below
should be used when placing map orders; the
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used on insurance applications for the subject
= community.
g
D MAP NUMBER
54017C0235C
T MAP REVISED
. OCTOBER 4, 2011
Federal Emergency Management Agency J
39° 11" 15"
80° 37" 30"
This is an official copy of a portion of the above referenced flood map. It
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LAYOUT TAB: EXHIBIT A

PLOT DATE/TIME: 6/17/2013 2:06 PM
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CASCARELLI (SURV)
RT. 3, BOX 55A
SALEM, WV 26426
TM 14 PAR 19.2
DB 252 PG 530
18.65 AC +/-

JOHN R. & MELISSA J.

STAGING AREA
PAVEMENT DETAIL

* REMOVE 12" TOPSOIL AND PLACE
PAVEMENT SECTION AS DETAILED.
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