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DODDRIDGE COUNTY

FLOODPLAIN DEVELOPMENT
PERMIT

PURPOSE FOR PERMIT: Aoeter /Mu(
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]

ADDRESS: | b 25 1770 S
Denver~, (O EO20Z~

PROJECT ADDRESS: Rc-@ alo CQ (£ FM’L
ISSUED BY: /K »//AL;QWW

DATE: 2 2 él\/ / %

CONSTRUCTION MUST START WITHIN 180 DAYS FROM ISSUED DATE. PERMIT EXPIRES IN 12 MONTHS FROM
ISSUED DATE. IF EXTENTION 1S NEEDED A REQUEST MUST BE MADE IN WRITING STATING A REASON FOR THE
EXTENTION.

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

VISIBLE FROM THE STREET.
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@A nt ANTERO RESOURCES CORPORATION Page 1of 1
€0 1625 17th STREET, SUITE 300
‘ DENVER, COLORADO 80202
Vendor Name Vendor No. Date Check Number Check Total
DODDRIDGE COUNTY COMMISSION 43312 Jan-17-2014 46983 $500.00
VOUCHER VENDOR INV # INV DATE TOTAL PRIOR PMTS NET
AMOUNT & DISCOUNTS AMOUNT
01-AP-10000 DENFWITOPNWL 01/17/14 500.00 0.00 500.00
Marsden FWI to PN WL - FLOOD PLAIN PERMIT
TOTAL INVOICES PAID 500.00
: Doddridge County, West Virginia ;
RECEIPTNO: ‘
:.;11 NO 1398 DATE: 2014/02/07 ;
FROM: P
S _ANTE v
: RO AMOUNT: 3 500.00;
FIVE HUNDRED DOLLARS AND 00 CENTS :
FOR: PERMIT # 14
MARSDEN FWI TO PLAUGHER NORTH WATER LINE
09‘500004698; FP-BUILDING PERMITS 020-318 TOTAL: $:5§00_00
MICHAEL HEADLEY MEC
SHERIFF & TREASURER CLERK )
Customer Copy
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)A‘V)‘/L{(‘O - mal‘ﬁaen )
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DETACH AND RETAIN FOR TAX PURPOSES




Bid Sheet-Marsden FWI to Plaugher North Waterline

Total Construction Cost

Length of Line

Price per Foot

Cost of Line Install

11,500

$6.00

$69,000.00

Portion of Project in Flood Plain Cost

Length of Line

Price per Foot

Cost of Line Install

1,000

$6.00

$6,000.00




Doddridge County

Floodplain Permit Application

Please take notice that on the 5" February 2014
ANTERO RESOURCES CORPORATION
MARSDEN FWI TO PLAUGHER NORTH WATERLINE
PERMIT # 14-122
filed an

application for a Floodplain Permit to develop land located at or
about: SURFACE OWNERS: CAROLY N. AND RANDY PLAUGHER
GREENBRIER DISTRICT, D/B 45/151, AND TAX MAP 4 PARCEL 6
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 February 25, 2013

Delivered to the:
Clerk of the County Court

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

Beth A Rogers, Doddridge County Clerk

|
Legal Advertisement:
Dan Wellings, Doddridge County Flood Plain Manager
|
|
|
|
|
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Legal Advertisement:
Doddridge County

Floodplain Permit Appiication

Please take notice that on the 5™ February 2014

ANTERO RESOURCES CORPORATION
MARSDEN FWI TO PLAUGHER NORTH WATERLINE
PERMIT # 14-122
filed an

application for a Floodplain Permit to develop land located at or

about: SURFACE OWNERS: CAROLY N. AND RANDY PLAUGHER

GREENBRIER DISTRICT, D/8 45/151, AND TAX MAP 4 PARCEL 6
The Application is on file with the Clerk of the County Court and
may be inspected or copied during regular businass hours.

Any Interested persons who desire to comment shall present

the same In writing by February 25,2013

Dellvered 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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January 28, 2014

Antero Resources
1625 17th Street
Denver, Colorado 80202
Doddridge County Commission Office 303.357.7310

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 Corporation (Antero) would like to submit a Doddridge County Floodplain permit
application for our proposed Marsden FWI to Plaugher North Waterline. Our project is located in
Doddridge County, Greenbrier District. The proposed development within the floodplain consists of the
site preparation and construction of waterline stream crossing. Per the enclosed HECRAS Study, the
proposed activity would not result in significant obstructions below the base flood elevation, it is not
anticipated that the proposed activity would have appreciable effects on Water Surface Elevations
resulting from a 1-Percent Annual Chance Flood in the vicinity of the project.

Enclosed you will find the following:

Doddridge County Floodplain Permit Application & Fee $500.00 (industrial structures which do
not exceed $100,000.00)

FIRM Map

No Significant Impact Certificate

Proposed Plans

Flood Hazard Analysis Report

If you have any questions please feel free to contact me at (303) 357-6412.
Thank you in advance.
Sincerely,

Sy Mus

Shaye Marshall
Permit Representative
Antero Resources Corporation

Enclosures




Marsden FWI to Plaugher North Waterline

HU— /22
DODDRIDGE COUNTY
FLOODPLAIN DEVELOPMENT PERMIT APPLICATION

SECTION 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 are|made herein.
If revoked, all work must cease until permit is re-issued.

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

PwnNng

v

The permit will expire if no work is commenced within six months of i @;uancea

Applicant is hereby informed that other permits may be required to fnﬁ’fcll chai T

state, and federal requirements. gg‘; Z =
7. Applicant hereby gives consent to the Floodplain Admumstrator/Manaé%

representative to make inspections to verify compliance. %

8. I, THE APPLICANT CERTIFY THAT ALL STATEMENTS HEREIN A '@I
ATTACHMENTS TO THIS APPLICATION ARE, TO THE BEST OF @
KNOWLEDGE, TRUE AND ACCU

o

APPLICANT'S SIGNATURE C”*—‘

DATE_1/28/14

SECTION 2: PROPOSE DEVELOPMENT (TO 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.

APPLICANT’S NAME: Antero Resources Corporation - Kevin Kilstrom
ADDRESS: 1625 17th Street, Denver, CO 80202

TELEPHONE NUMBER: Contact Shauna DeMattee 303-357-6820




BUILDER’S NAME: Antero Resources Corporation

ADDRESS: 1625 17th Street, Denver, CO 80202

TELEPHONE NUMBER: (303) 357-7310

ENGINEER’S NAME: Kelly Surveying

ADDRESS: PO BOX 254, Dailey WV 26259

TELEHONE NUMBER:_304-338-6985

PROJECT LOCATION:

NAME OF SURFACE OWNER/OWNERS (IF NOT THE APPLICANT)
Carolyn N. and Randy Plaugher

ADDRESS OF SURFACE OWNER/OWNERS (IF NOT THE APPLICANT)

RT 1 Box 407A, Salem WV

DISTRICT: Greenbrier District

DATE/FROM WHOM PROPERTY
PURCHASED:

LAND BOOK DESCRIPTION:_328.92

DEED BOOK REFERENCE:_45/151

TAX MAP REFERENCE:_Tax Map 4/ Parcel 6

EXISTING BUILDINGS/USES OF PROPERTY:N/A

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

PROPERTY

ADDRESS OF AT LEAST ONE ADULT RESIDING IN EACH RESIDENCE LOCATED UPON THE

SUBJECT PROPERTY

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




(]
(1
(]
(]

B.
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(]
(]
(]

ACTIVITY STRUCTURAL TYPE

New Structure 0 Residential (1 — 4 Family)
Addition 0 Residential (more than 4 Family)
Alteration ] Non-residential (floodproofing)
Relocation 0 Combined Use (res. & com.)
Demolition ] Replacement

Manufactured/Mobil Home

OTHER DEVEOPLMENT ACTIVITIES:

Fill (] Mining [l Drilling X Pipelining

Grading

Excavation (except for STRUCTURAL DEVELOPMENT checked above) *See attached plan
Watercourse Altercation (including dredging and channel modification) and profile sheet
Drainage Improvements (including culvert work)

Road, Street, or Bridge Construction

Subdivision {including new expansion)

Individual Water or Sewer System

Other (please specify)

STANDARD SITE PLAN OR SKETCH

- SUBMIT ALL STANDARD SITE PLANS, IF ANY HAVE BEEN PREPARED.
. 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 $ 6,000

D.

ADJACENT AND/OR AFFECTED LANDOWNERS:

3




1. NAME AND ADDRESS OF ALL OWNERS OF SURFACE TRACTS ADJACENT TO THE AREA
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: Please see attached NAME:
ADDRESS: Exhibit A ADDRESS:
NAME: NAME:
ADDRESS: ADDRESS:

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: NAME:

ADDRESS: ADDRESS:
"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 SHERIFF AT THE

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




(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.

NAME (PRINT):_Kevin Kilstrom, VP of Production
SIGNATURE: KQLJO%Q\L 7& DATE:_1/28/14

After completing SECTION 2, APPLICANT should submit form to Floodplain
Administrator/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 IS LOCATED ON:

FIRM Panel: /6 50
Dated: / 0// é}’/ //
0 Is NOT located in a Specific Flood Hazard Area (Notify applicant that the application

review is complete and NO FLOOPLAIN DEVELOPMENT PERMIT IS REQUIRED).

[1 . Islocated in Special Flood Hazard Area.
FIRM zone designation
100-Year flood elevation is: NGVD (MSL)
(] Unavailable
I The proposed development is located in a floodway.
FBFM Panel No. Dated

| See section 4 for additional instructions.




SIGNEDML“_,Z«/ DATE J ~2 <X/%/
. 7

SECTION 4: ADDITIONAL INFORMATION REQUIRED (To be completed by

Floodplain Administrator/Manager or his/her representative)

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

1 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 lowest floor,
(including basement or crawl space), types of water resistant materials used below the

first floor, details of flood proffing of utilities located below the first floor and details of
enclosures below the first floor. Also

0 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).

0] Plans showing the extent of watercourse relocation and/or landform alterations.
0 Top of new fill elevation Ft. NGVD (MSL).

For floodproofing structures applicant must attach certification from registered
engineer or architect.

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

0 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).




(] 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 [l 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-Built) 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: BY:

E—




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

PERMIT NUMBER:
PERMIT DATE:

PURPOSE -

CONSTRUCTION LOCATION:

OWNER'’S ADDRESS:

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 DATE




NI
D@—)D j@;ﬂ; (4( U T’I_FY MAP SCALE 1" = 1000

NN EGEORRORAGIE D PARIFAS B 1000
540024

FIRM

FLOOD INSURANCE RATE MAP

DODDRIDGE COUNTY,

WEST VIRGINIA
AND INCORPORATED AREAS

II||I|II

1 PANEL 165 OF 325

Area of Interest b (SEE MAP INDEX FOR FIRM PANEL LAYOUT)
0 i

CONTAINS:
COMMUNITY NUMBER PANEL  SUFFIX

4 ] K
= s ] L5 D OODORIDGE COUNTY 540024 0185 c
49 {im [ m

-1|i-:“| 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
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MAP NUMBER
@ * 54017C0165C

Ic'_tn MAP REVISED
i : OCTOBER 4, 2011

l”"]" Federal Emergency Management Agency

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

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

or amendments which may have been made subsequent to the date on the
title block. For the latest product information about National Flood Insurance
Program flood maps check the FEMA Flood Map Store at www.msc.fema.gov




elly Sy urveying

P.O. Box 254
Dailey, WV 26259
(304)338-69R8S

“NO SIGNIFICANT IMPACT” CERTIFICATION

This letter is to certify that Kelly Surveying, PLLC has evaluated the potential adverse impacts ol a
proposed development in the rcgulatory floodplain identified on Flood Insurance Rate Map Panel
54017C0165C Lffective 10/04/2011 on behalf of Antero Resources. The reach of interest is along Bullalo
Calf Fork in Doddridge County approximately 13,000-fect above the confluence with Buckeye Creck. The
reach is identified as an Approximate Zone A with no BFE or floodway cstablished.

The proposed development is for the construction of a water line stream crossing. The proposed
development will not include inhabited dwellings or permanent structures.

An analysis was performed to establish a floodway and BFE at the location of the proposed activity.
The floodway was developed and the extents were mapped for the purposes of this evaluation to ensure that
the activities proposed would not encroach within the established floodway. The water surface clevation
(WSEL) of the 1-Percent Annual Chance Flood was established and the extents were mapped in order to
minimize the proposed development in the floodplain and o insure the proposed elevation of the
horizontal component at the proposed stream crossing will be above the established floodway elevation.

Considering the requircments of the local loodplain ordinance, the following design specification shall
be adhered to:

e  Lncroachment in the established [loodway boundary will be limited to the minimum access
nceded for construction of the stream crossing structure.

e No permanent obstruction in the lloodway will occur.

e  The lowest horizontal element of the proposed stream crossing will have a minimum elevation
ol IHoot above the 1-Percent Annual Flood Elevation of 947.3.

If' the aforementioned specifications are implemented, the proposed development should not have a
significant adverse effect on any adjacent property owners.

If you have any questions concerning the proposed development activities, please call Mr. John P. Sce
with Kelly Surveying, PLLC at (304) 419-4296.
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Buffalo Calf Fork Flood Hazard Analysis Report

(Proposed Aerial Span Crossing)

Doddridge County, WV

Supporting Flood Hazard Documentation for Design and
Determination of Potential Adverse Effects

PREPARED FOR:
ANTERO RESOURCES CORPORATION

PREPARED BY:
Kelly Surveying, PLLC
PO Box 254
Dailey, WV 26259
(304)338-6985

January 27, 2014




Executive Summary

The document contains information regarding the flood hazard risk of a reach of Buffalo Calf Creek in
Doddridge County, West Virginia. The flood hazard risk analysis was performed to determine the Base
Flood Elevation and extents of the Floodway to ensure that a proposed action would not result in
significant increases in water surface elevations of the 1-Percent Annual Chance Flood in the area of the
proposed action.

The study reach of Buffalo Calf Fork is approximately located 13,000-feet above the confluence of
Buffalo Calf Fork and Buckeye Creek. The study reach is identified as an Approximate Zone A with no
Base Flood Elevation (BFE) or Floodway established. The contributing drainage area of this reach is
approximately 1.0-square miles.

Proposed Development

The proposed development within the regulatory floodplain (Approximate Zone A with no BFE or
Floodway established) consists of the site preparation and construction of a support structure and
crossing of a 12-inch High-Density Polyethylene Pipe (HDPE).

Hydrology

The contributing drainage area of the study reach was determined using a 3-meter Digital Elevation
Model (DEM) published by the US Geological Survey (USGS) and the Geographical Information System
(GIS) enabled software HEC-GeoHMS. HEC-GeoHMS was used to convert the DEM into a flow
accumulation grid file used to delineate contributing drainage area. The contributing drainage area of
the study reach is approximately 1.0 square miles at the downstream extent of the reach. Procedures
outlined in USGS Scientific Investigations Report 2010-5033 Estimating Magnitude and Frequency of
Peak Discharge for Rural, Unregulated, Streams in West Virginia were used to determine peak
discharges for flood events having various exceedance probabilities. A 1-Percent Annual Chance
Exceedance discharge of 299-cfs was determined and used for the entire study reach, which varied in
drainage area by less than 10-percent.

Hydraulics

The HEC-RAS (version 4.1) steady-flow hydraulic model was chosen for hydraulic analysis due to it’s
ability to perform backwater computations. A geometry file was developed using the GIS enabled HEC-
GeoRAS software. Hydraulic cross sections, stream centerline, flow paths, culvert crossing, and bank
stations were laid out using a combination of 2011 NAIP aerial photography, a detailed Triangular
Irregular Network (TIN) developed based on LiDAR topographic data collected 04/21/2013, and
topographic data collected during a land survey conducted 01/23/2014.

The USACE HEC-GeoRAS software was then used to extract this data into a HEC-RAS geometry file.
Channel geometry was estimated using site topographic data, aerial photography, and cross sections
taken during the land survey. Channel Manning’s “n” values were estimated based on the USGS




Publication Roughness Characteristics of Natural Channels and best professional judgment; and
determined to be 0.04. Over bank roughness values were estimated using aerial photography and
photographs taken during the land survey and were assigned a values ranging from 0.06 to 0.08.
Expansion and contraction values were assigned a value of 0.1 and 0.3; respectively for all cross sections
except for the cross-section immediately upstream and downstream of the culvert crossing. The cross
sections upstream and downstream were assigned a expansion and contraction value of 0.3 and 0.5;
respectively, to account for additional energy losses due to the culvert crossing. A downstream
boundary condition was assumed to be Normal Depth using a friction slope of 0.008 ft/ft based on local
bed slope. A steady-flow subcritical flow regime was used for this analysis

A floodway was developed using the procedures outlined in in the FEMA publication Guidelines and
Specifications for Flood Hazard Mapping Partners. A floodway was developed based on the
aforementioned 1-Percent Annual Chance Flood peak discharge determined using the USGS Regression
Equations. An encroachment analysis within the HEC-RAS program with equal conveyance to achieve a
surcharge between 0.1 and 1.0 feet.

Mapping

The results from the HEC-RAS hydraulic analysis was then imported into a Geospatial Information
System (GIS) environment using the USACE HEC-GeoRAS software extension. The inundation and
floodway extents were mapped based on the TIN derived from the LiDAR topographic survey. Due to
limitations in the software’s representation of the floodway extents, the floodway was hand smoothed
between cross sections. Also, minor edits were made in the floodplain extents to correct for suspected
errors in the TIN based on contour interpolation.

There were difficulties with the encroachment analysis at the cross sections immediately upstream and
downstream of the culvert. The analysis suggested a very large expansion of the floodway at these
locations, the mapped extent of the floodway were adjusted based on professional judgment to correct
for this occurrence. The floodway extent modifications from the analysis do not affect the floodway
width and extents at the location of the proposed activity.

Results

The analysis suggests that the BFE would be approximately elevation 947.3 feet-NAVD and the
computed floodway was found to be approximately 20-feet in width at the location of the proposed
crossing. Considering that the proposed activity is out of the regulatory floodway and that the proposed
activity would not result in significant obstructions below the base flood elevation, it is not anticipated
that the proposed activity would have appreciable effects on Water Surface Elevations resuiting from a
1-Percent Annual Chance Flood in the vicinity of the project. The results of the analysis are illustrated
on attached figures.

The data contained within this document was developed to address design and floodplain management
considerations at the specific location for the proposed for development defined in this document. The




assumptions and limitations of the analysis should be considered and engineering judgment should be
applied to any other uses.
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P1augher.hss

_ National streamflow Statistics Program

version 5

Based on Techniques and Methods Book 4-A6

Equations from database C:\Program Files (x86)\NSS\data\NSS_v6_ 2013 08-28.mdb
Updated by tkoenig 8/28/2013 at 04:10:29 PM Add 2 new params for AR 2008-5065

Site: Plaugher, west_Virginia
User:
Date: Tuesday, January 21, 2014 10:27 PM

Equations for west_virginia developed using English units

Rural Estimate: Buffalo calf Fork
Basin Drainage Area: 1.01 square miles
1 Region
Region: Peak_Flow_Central_mountains_Region_2010_5033
Drainage_Area = 1.01 square miles
Crippen & Bue Region 4

Results for: Buffalo calf Fork

Equations used:

PK1_5 = 53.8*DRNAREAAQ.887
PK2 = 69.4*DRNAREAAQ.873
PK5 = 116*DRNAREAAQ. 845
PK10 = 153*DRNAREAAQD.831
PK25 = 206*DRNAREAAQ.816

PK50 250*DRNAREAAQ . 807
PK100 = 297*DRNAREAAOQ. 800
PK200 = 347*DRNAREAAQ.793
PK500 = 420*DRNAREAAQ.785

value, Standard Equivalent
Statistic cfs Error, % Years
PK1_5 54.3 35 2
PK?2 70 34 2.1
PK5 117 35 3.2
PK10 154 37 4
PK25 208 41 4.8
PK50 252 44 5.3
PK100 299 48 5.6
PK200 350 52 5.9
PK500 423 56 6.1
maximum: 3980 (for C&B region 4)
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EXHIBIT A
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TAX MAP 4
PARCEL 4.2
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72.93 AC
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PLAUGHER
c/o RANDY
PLAUGHER
RT 1 BOX 407A
SALEM, WV 26426
DODDRIDGE COUNTY
GREENBRIER DISTRICT
TAX MAP 4
PARCEL 6
WB 45/151
32892 AC

DODDRIDGE COUNTY
GREENBRIER DISTRICT
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———  |03AC |
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TAX MAP 4
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PROJECT SITE
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SALEM, WV 26426
DODDRIDGE COUNTY
GREENBRIER DISTRICT
TAX MAP 4
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TAX MAP 4
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3511 AC
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DODDRIDGE COUNTY
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TAX MAP 4 '
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SALEM, WV 26426
DODDRIDGE COUNTY
GREENBRIER DISTRICT
TAX MAP 2
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1 inch = 1 mile

GENERAL DESCRIPTION

THE PROPOSED PROJECT IS AN
INSTALLATION OF A 12" HDPE WATERLINE
PROJECT WILL BE AN AERIAL SPANNING THE
WATERS OF BUFFALO CALF FORK

PROJECT CONTACTS
OPERATOR:

ANTERO RESOURCES CORPORATION
175-0 ELKCREEK ROAD

MOUNT CLARE, WV 26408

PHONE: (304) 622-3842

FAX: (304)622-3857
www.anteroresources.com

ANTERO RESOURCES CORPORATION
981 E. WASHINGTON AVE.
ELLENBORO, WV 26346

PHONE: (304) 869-3405

FAX: (304)869-3408
www.anteroresources.com

PROJECT COORDINATOR :

TYLER RICE

175-D ELKCREEK ROAD

MOUNT CLARE, WV 26408
PHONE: (304) 622-3842

CELL: (304)719-6281

EMAIL: trice@anteroresources.com

CHRIS BROWN

981 E. WASHINGTON AVE.
ELLENBORO, WV 26346

PHONE: (304) 869-3405

CELL: (304) 877-8733

EMAIL: cbrown@anteroresources.com

CONSTRUCTION COORDINATOR :

SHAWN BENNETT

175-D ELKCREEK ROAD
MOUNT CLARE, WV 26408
PHONE: (304) 622-3842
CELL:(304) 641-0071
EMAIL: sbennett@gmail.com

ANTERO RESOURCES
PLAUGHER NORTH DRILL FAD
BUFFALO CALF FORK
DODDRIDGE COUNTY, ROUTE 42
12" HDPE WATERLINE AERIAL CROSSING

GREENBRIER DISTRICT, DODDRIDGE COUNTY, WEST VIRGINIA

BUFFALO CALF FORK
SALEM 7.5 MINUTE QUAD MAP

W

VIRG 1
LCOUNTY MAP J fw‘ PENNSYLVANIA
i

Dailey, WV 26259

P.O. Box 254
(304)338-6985

S

WV COUNTY REFERENCE MAP

SALEM 7.5 MINUTE QU

ADRANGLE REFERENCE

BUFFALQ CALF ROAD

[

PLAN VIEW SHEET LAYOUT

i Latitude:

39.261756
Longitude: -80.606817
Degrees, Minutes, Seconds
Latitude: 39°15'42.32"
Longitude: 80°36'24.54"

NO. INDEX TO SHEETS

1 COVER

2 PLAN AND PROFILE

3 FLOOD INSURANCE RATE MAP

ENGINEER / SURVEYOR

KELLY SURVEYING PLLC.
P.0.BOX 254

DAILEY, WV 26259
PHONE: {304) 338-6985
FAX: (304) 304-338-6081

JOHN P. SEE PE 6051
KENNETH KELLY PSSU 973

3
%
PROJECT MANAGER 1
i
i
i
ZACK SUMMERFIELD EIT E

ENVIRONMENTAL:

WETLAND DELINEATIONS AS PROVIDED BY ALLSTAR ECOLOGY

DATED JANUARY 08,2014

TOPOGRAPHIC INFORMATION:

THE TOPOGRAPHIC INFORMATION SHOWN HEREIN IS

BASED ON AERIAL PHOTOGRAPHY BY BLUE MOUNTAIN AERIAL

MAPPING, BURTON, W

Floodplain Conditions
Do site construction activities take place in a floodplain: YES
Permit needed from county floodplain coordinator: YES
Flood Hazard Zone A
HEC-RAS Study completed. Yes
Floodplain shown on drawings: YES

FIRM Map Number(s) for site: [ 54017C0165A

Acreage’s of construction in floodplain: |
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