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Commercial/Industrial Floodplain

Development Permit

Doddridge County, WV Floodplain Management

This permit has been issued to ANTERO RESOURCES , and is for the approved commercial and/or industrial
development project associated with this permit that impacts the FEMA-designated floodplain and/or
floodway of Doddridge County, WV, pursuant to the rules and regulations established by all applicable
Federal, State and local laws and ordinances, including the Doddridge County Floodplain Ordinance. This
permit must be posted at the site of work as to be clearly visible, and must remain posted during entirety of

development.

Permit: #14-178 Mark West to Bobcat P/L

Date Approved:04/14/2014 Expires:04/14/2015

o
Issued to: Antero Resources POC: Shay Marshall
303-357-6412
Company Address: 1615 Wynoop St
Denver, Co 80202
Project Address: Big Run Branch/Robinson Fork/ McClellan Dist.

Firm: 54017C0155C Lat/Long:

Purpose of development: Pipeline/Pad Construction

Issued by: Edwin I/ “Bo” Wriston, Doddridge County FPM (or designee)

LN Date:04/14/2014

For additional information regarding this permit, please contact
Doddridge County Floodplain Manager at 304.873.2631, or via email at

doddridgecountyfpm@gmail.com

118 East Court Street; West Union, WV 26456




Commercial/Industrial Floodplain

Development Permit
Doddridge County, WV Floodplain Management

This permit has been issued to ANTERO RESOURCES , and is for the approved commercial and/or industrial
development project associated with this permit that impacts the FEMA-designated floodplain and/or
floodway of Doddridge County, WV, pursuant to the rules and regulations established by all applicable
Federal, State and local laws and ordinances, including the Doddridge County Floodplain Ordinance. This
permit must be posted at the site of work as to be clearly visible, and must remain posted during entirety of
development.

Permit: #14-178 Mark West to Bobcat P/L

Date Approved:04/14 /2014 Expires:04/14/2015

Issued to: Antero Resources POC: Shay Marshall
303-357-6412

Company Address: 1615 Wynoop St

Denver, Co 80202
Project Address: Big Run Branch/Robinson Fork/ McClellan Dist.
Firm: 54017C0155C Lat/Long:

Purpose of development: Pipeline/Pad Construction
Issued by: Edwin L. “Bo” Wriston, Doddridge County FPM (or designee)

Date:04/14/2014

For additional information regarding this permit, please contact
Doddridge County Floodplain Manager at 304.873.2631, or via email at
doddridgecountyfpm@gmail.com
118 East Court Street; West Union, WV 26456




Commercial/Industrial Floodplain

Development Permit
Doddridge County, WV Floodpiain Management

This permit has been issued to ANTERO RESOURCES , and is for the approved commercial and/or industrial
development project associated with this perpgit that impacts the FEMA-designated floodplain and/or
floodway of Doddridge County, WV, pursuant to the rules and regulations established by all applicable
Federal, State and local laws and ordinances, including the Doddridge County Floodplain Ordinance. This
permit must be posted at the site of work as to be clearly visible, and must remain posted during entirety of
development.

Permit: #14-178 Mark West to Bobcat P/L

Date Approved:04/14/2014 Expires:04/14/2015

Issued to: Antero Resources POC: Shay Marshall
303-357-6412

Company Address: 1615 Wynoop St

Denver, Co 80202
Project Address: Big Run Branch/Robinson Fork/ McClellan Dist.
Firm: 54017C0155C Lat/Long:

Purpose of development: Pipeline/Pad Construction

Issued by: Edwin L. /Bg” Wriston, Doddridge County FPM (or designee)

/adD Date:04/14/2014

St

For additional information regarding this permit, please contact
Doddridge County Floodplain Manager at 304.873.2631, or via email at
doddridgecountyfpm@gmail.com
118 East Court Street; West Union, WV 26456




Commercial/Iindustrial Floodplain

Development Permit
Doddridge County, WV Floodplain Management

This permit has been issued to ANTERO RESOURCES |, and is for the approved commercial and/or industrial
development project associated with this permit that impacts the FEMA-designated floodplain and/or
floodway of Doddridge County, WV, pursuant to the rules and regulations established by all applicable
Federal, State and local laws and ordinances, including the Doddridge County Floodplain Ordinance. This

permit must be posted at the site of work as to be clearly visible, and must remain
development.

posted during entirety of

Permit: #14-178 Mark West to Bobcat P/L

Date Approved:04/14/2014 Expires:04/14/2015

Issued to: Antero Resources POC: Shay Marshall
303-357-6412

Company Address: 1615 Wynoop St

Denver, Co 80202
Project Address: Big Run Branch/Robinson Fork/ McClellan Dist.
Firm: 54017C0155C Lat/Long:

Purpose of development: Pipeline/Pad Construction

Issued by: Edwin L. JBg” Wriston, Doddridge County FPM (or designee)

Date:04/14/2014

For additional information regarding this permit, please contact
Doddridge County Floodplain Manager at 304.873.2631, or via email at

doddridgecountyfpm@gmail.com

118 East Court Street; West Union, WV 26456




)
23

XA

Vu
A

Commercial/Industrial Floodplain

Development Permit
Doddridge County, WV Floodplain Management

This permit has been issued to ANTERO RESOURCES , and is for the approved commercial and/or industrial
development project associated with this permit that impacts the FEMA-designated floodplain and/or
floodway of Doddridge County, WV, pursuant to the rules and regulations established by all applicable
Federal, State and local laws and ordinances, including the Doddridge County Floodplain Ordinance. This
permit must be posted at the site of work as to be clearly visible, and must remain posted during entirety of
development.

Permit: #14-178 Mark West to Bobcat P/L

Date Approved:04/14/2014 Expires:04/14/2015

Issued to: Antero Resources POC: Shay Marshall
303-357-6412
Company Address: 1615 Wynoop St
Denver, Co 80202
Project Address: Big Run Branch/Robinson Fork/ McClellan Dist.

Firm: 54017C0155C Lat/Long:

Purpose of development: Pipeline/Pad Construction

Wriston, Doddridge County FPM (or designee)

Date:04/14/2014

For additional information regarding this permit, please contact
Doddridge County Floodplain Manager at 304.873.2631, or via email at
doddridgecountyfpm@gmail.com
118 East Court Street; West Union, WV 26456
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! SENDER COMPLETE THIS SECTION ) COMPLETE THIS SECTION ON DELIVERY

| Complete items 1, 2 and 3. Also complete A Slgn ture
itemn 4 if Restricted Delivery IS desired. M O Agent
' | Print your name and address on the reverse LﬁAddressee

‘ so that we can return the card to you. B. Recelved by (Printegd.(Name) C. Dite of Delivery
B Attach this card to the back of the mailpiece, ﬂv 1 ¢ \—\
or on the front if space pe §ﬂ. ‘ O ' d/ fb ]

| o 1s delivery address different from item 1? Ov
If YES, enter delivery address below: O No

1. Article Addressed to: #14 178

Ronald and Rosetta Pratt
2661 WV Rt 23
Salem, WV.26426

3. Service Type
A Certified Mali® [ Priority Mall Express™
O Registered 0 Return Regelpt for Merchandise
O insured Mait 3 Collect on Delivery

4. Restricted Delivery? (Extra Fee) 1 Yes

2. Article Number
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m Complete items 1, 2, and 3. Also complete
item 4 if Restricted Delivery is desired.

® Print your name and address on the reverse
so that we can return the card to you.

W Attach this card to the back of the mailpiece,
or on the front if space permits.

- - D. Is delivery address different from item 17 [ Yes
1. Article Addressed to: 414,178 If YES, enter delivery address below: 1 No
Desn Pennington
1203 East Run
West Union, WV 264556

3. fgrvice Type
Certified Mail® 3 PRriority Mail Express™
O Registered O Retumn Receipt for Merchandise
£l Insured Mall O Collect on Delivery

4. Restricted Delivery? (Extra Feg) [ Yes

2. Articte Number
(Transfer from service label) 7U13 2250 0001 f:':ll'-i 535'4

PS Form 3811, July 2013 Domestic Return Recelpt




Postage & Fees Paid
BN EATINCEN A USPS

'UNITED STATES POSTAL SERVICE h First-Class Mail
Permit No. G-10
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* Sendef Bleash print your name, address, and ZIP+4® in this box®

Ralph Sandora, Jr.
‘ Doddridge Co. Flood Pla'in MG
| 118 East Court St., Room 102
West Union, WV 26456




@A nt ero ANTERO RESOURCES CORPORATION

1625 17th STREET, SUITE 300
DENVER, COLORADO 80202

Page 1 of 1

Vendor Name

Vendor No.

Date

Check Number

Check Total

DODDRIDGE COUNTY COMMISSION

43312

Mar-13-2014 51030

$7,409.58

VOUCHER VENDOR INV #

INV DATE TOTAL
AMOUNT

PRIOR PMTS
& DISCOUNTS

NET
AMOUNT

03-AP-8228 STTOBOBCATPL

03/13/14 7,409.58

FLOOD PLAIN PERMIT - MARKWEST TO BOBCAT PL

TOTAL INVOICES PAID

18

Sy

%)\QCOV\, N

p M7 X >R
oot @7

ey

{

m\,

DETACH AND RETAIN FOR TAX PURPOSES

0.00 7,409.58

7,409.58




Doddridge County, West Virginia

RECEIPT NO: 1763 ' - DATE: 2014/03/25

FROM: yTERO

AMOUNT: 7,409.58
SEVEN THOUSAND FOUR HUNDRED NINE DOLLARS AND 58 CENTS

FOR: #14-178 ANTERO MARKWEST TO BOBCAT PIPELINE

00000051030 FP-BUILDING PERMITS ‘ 020-318 TOTAL: $7,409.58
MICHAEL HEADLEY . MEC
SHERIFF & TREASURER CLERK

Customer Copy



@ \O (\J( \3\0‘ 4
- Q.@r Legal Advertisement:
/< &\\ Doddridge County

Floodplain Permit Application

Please take notice that on the 25" day of March, 2014

ANTERO RESOURCES APPALACHIAN CORPORATION -
MARKWEST TO BOBCAT #14-178

filed an

application for a Floodplain Permit to develop land located at or
about: SURFACE OWNERS: DEAN PENNINGTON, EAST RUN &
RONALD & ROSETTA PRATT, BIG RUN BRANCH/ROBINSON FORK
MCCLELLAN DISTRICT, D/B: 277/649 & 253/315, T/M 5-25-43.2 &
5-29-23 & 5-29-23.1

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 April 14, 2014.

Delivered to the:
Clerk of the County Court

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

Beth A Rogers, Doddridge County Clerk

Ralph Sandora, Jr. Doddridge County Flood Plain Manager



Marlwest *°Bobaast
Pipeline

@Antero

Resources

Antero Resources
1625 17th Street
Denver, Colorado 80202

March 13, 2014
Office 303.357.7310
Fax 303.357.7315

Doddridge County Commission

Attn: Doddridge County Floodplain Manager
118 East Court Street, Room 102

West Union, WV 26456

Doddridge County Floodplain Manager:

Antero Resources Corporation (Antero) would like to submit a Doddridge County Floodplain permit
application for our Markwest to Bobcat Pipeline project and equipment/valve pad. As shown on the
enclosed design, Antero proposes to construct one 16” and one 20” steel, natural gas pipeline and one
valve pad in Doddridge County, McCellan District. Per FIRM Map 54017C0155C, approximately 430

linear feet of the project will be located in the floodplain. Construction of the pipeline in the floodplain
will be open cut and the surface will be restored to original conditions. The HECRAS study confirmed the

construction of the equipment/valve pad will increase the 100-year flood elevation by a maximum of 0.4
ft.
Attached you will find the following:

» Doddridge County Floodplain Permit Application and Required Permit Fee

» WYV Flood Tool Map
»> FIRM Map
» HECRAS Study

If you have any questions please feel free to contact me at (303) 357-6412.

Thank you in advance.

Sincerely,
Shathall - P
Permit Representative = =
Antero Resources Corporation _,"ig o x ET!E
D= =x o
O‘_.(f" r gnm
Enclosures ook
gnE ™ Iy
S X’
< —
b5 ~o
w
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! Legal Advertisement:

7" "M
Vb yds
/< i\\ Doddridge County

Floodplain Permit Application

Please take notice that on the 25™ day of March, 2014

ANTERO RESOURCES APPALACHIAN CORPORATION ~
MARKWEST TO BOBCAT #14-178

filed an

application for a Floodplain Permit to develop land located at or
about: SURFACE OWNERS; DEAN PENNINGTON, EAST RUN &
RONALD & ROSETTA PRATT » BIG RUN BRANCH/ROBINSON FORK
MCCLELLAN DISTRICT, D/B: 277/649 & 253/315, T/M5-25-43.2 &
5-29-23 & 5-29-23.1

The Application s on file with the r.;lerk of the County Court and
may be inspected or copled during regular business hours.

Any Interested persons who desire to comment shall present

the same in writing by April 14, 2014,

Delivered to the;
Clerk of the County Court

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

Beth A Rogers, Doddridge County Clerk
Ralph Sandora, Ir. Doddridge County Flood Plain Manager




ENGINEERS ~ PLANNERS ~ SURVEYORS

11Grandview Circle, PA 15317
P) 724.746.0730 * F) 724.746.0732

March 12, 2014

Doddridge County Commission
118 East Court Street
West Union, WV 26456

Re: Antero Resources Corporation
Markwest to Bobcat Floodplain Application

To Whom It May Concern:

On behalf of Antero Resources Corporation (Antero), Dawood Engineering, Inc. (Dawood) is
submitting this letter and application materials pursuant to the requirements of the Doddridge
County Floodplain Ordinance to request concurrence to complete a project in Doddridge County,
West Virginia. Antero proposes the installation of one 16" and one 20" steel, natural gas pipelines
to connect two metering stations. Respectively, 22,837 +/- If and 19,612 +/- If of pipeline will be
used to connect the facilities. Six (6) roads will be crossed. 246 If of the crossing at Big Run and
184 If of the crossing at Robinson Fork will fall within the floodplain area for a total of approximately
430 If. Construction of the pipeline within the floodplain will be by open cut, and the surface will be
restored to original conditions. At Stream Crossing #2 an equipment pad will be constructed within
the FEMA 100-year Fioodplain. The construction of the pad will increase the 100-year flood
elevation by a maximum of 0.4 ft. There has been no previous encroachments to the 100-year flood
elevation in the vicinity. Construction is anticipated to begin in April 2014 and continue until July
2014 with an estimated total cost of construction within the floodplain of approximately $1,361,915.
Please see the attached project location maps and supporting documentation.

On behalf of Antero, Dawood is requesting your review and approval of the enclosed Flioodplain
Application. Please feel free to contact Stephen Napotnik with Dawood at 724-746-0730 or
snapotnik@dawood.cc, or Luz Slauter with Antero Resources at 303-357-6834 or
Islauter@anteroresources.com should you have any questions or comments.

il

en Napotnik Jeffrey Nason, P.E.
Asst. Project Manager Project Manager

Respectfully submitted,

cc: Luz Slauter

'S' ‘onnuﬁ' \\ \';x '
K AL cx\\\
li!!lﬂlim’.\\\

Corporate Office: Enola, PA
Canonsburg * Grantville « Philadelphia « Sayre, PA
Caldwell and Canton, OH * Bridgeport, WV « Sturbridge, MA
www.dawood.cc




PROJECT NARRATIVE

DAWOOD

ENGINEERS ~ PLANNERS ~ SURVEYORS

11Grandview Circle, PA 15317
P) 724.746.0730 = F) 724.746.0732

March 12, 2014

Doddridge County Commission
118 East Court Street
West Union, WV 26456

Re: Antero Resources Corporation
Markwest to Bobcat Floodplain Application

To Whom it May Concem:

On behalf of Antero Resources Corporation (Antero), Dawood Engineering, Inc. (Dawood) is
submitting this letter and application materials pursuant to the requirements of the Doddridge
County Floodplain Ordinance to request concurrence to complete a project in Doddridge County,
West Virginia. Antero proposes the installation of one 16" and one 20" steel, natural gas pipelines
to connect two metering stations. Respectively, 22,837 +/- If and 19,612 +/- If of pipeline will be
used to connect the facilities. Six (6) roads will be crossed. 246 If of the crossing at Big Run and
184 I of the crossing at Robinson Fork will fail within the floodplain area for a total of approximately
430 If. Construction of the pipeline within the floodplain will be by open cut, and the surface will be
restored to original conditions. At Stream Crossing #2 an equipment pad will be constructed within
the FEMA 100-year Floodplain. The construction of the pad will increase the 100-year flood
elevation by a maximum of 0.4 ft. There has been no previous encroachments to the 100-year flood
elevation in the vicinity. Construction is anticipated to begin in April 2014 and continue until July
2014 with an estimated total cost of construction within the floodplain of approximately $1,381,915.
Please see the attached project location maps and supporting documentation.

On behalf of Antero, Dawood is requesting your review and approval of the enclosed Floodplain

Application. Please feel free to contact Stephen Napotnik with Dawood at 724-746-0730 or
ik@dawood. or Luz Slauter with Antero Resources at 303-357-6834 or

islauter@anteroresources.com should you have any questions or comments.

L fy e

sphen Napotnik ' Jeffrey Nason, P.E.
Asst. Project Manager Project Manager

Resgectfully submitted,

cc: Luz Slauter

Corporate Office: Enola, PA
Canonsburg * Grantville « Philadelphia ¢ Sayre, PA
Caldwell and Canton, OH - Bridgeport, WV - Sturbridge, MA
www.dawood.cc




SECTION 4: ADDITIONAL INFORMATION REQUIRED FOR DEVELOPMENT IN
SPECIAL FLOOD HAZARD AREA (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.

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

N 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 proofing of utilities located below the first floor and details of
enclosures below the first floor. Also

{1 Subdivision or other development plans (If the subdivision or development exceeds 10
lots or 2 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.

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

0 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 fiood. A copy of all
data and calculations supporting this finding must also be submitted.

[l Manufactured homes located in a Flood Hazard 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)

| 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 appeal.

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 attach a
certification to this application).

COMPLETE 1 OR 2 BELOW:

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

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 1

COMMENTS

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

Certificate of Compliance issued: DATE: BY:




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




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

Markwest to Bobcat

Estimated Construction Costs $1,381,915.00
Amount over $100,000 $1,281,915.00
Drilling Oil and Gas Well Fee $1,000.00
$5 per $1,000 over $100,000 $6,409.58
Amount Due with application $7,409.58




Estimated Construction Costs:

Equipment*

Pipeline Work in Floodplain
Silt Socks

Erosion Control Blanket
Restoration of Disturbed Areas
Earthwork

*See attached Cost Estimate

LF
LF
SY
AC
Ccy

Antero
Markwest to Bobcat

430
1420
635

4400

$650.00
$7.00
$5.00
$20,000.00
$25.00
Total Estimated Cost

$959,300
$279,500.00
$9,940.00
$3,175.00
$20,000.00
$110,000.00

$1,381,915

Dawood Engineering, Inc




WY Flood Map

is not the official regulatory FIRM or DFIRM. Its purpose is to assist with determining potential flood risk for the selected location.

$ l.ocation of the mouse click

Flood Hazard Zone
(1% annual chance floodplain)

User Notes:

Disclaimer:
The online map is for use in administering the National Flood Insurance Program. It does not
necessarily identify all areas subject to flooding, particularly from local drainage sources of small size.
To obtain more detailed information in areas where Base Flood Elevations have been determined,
users are encouraged to consult the latest Flood Profile data contained in the official flood insurance
study. These studies are available online at www.msc.fema.gov.

WV Flood Tool is supported by FEMA, WV NFIP Office, and WV GIS Technical Center
(http://www.MapWV.gov/flood)

Map Created on 3/12/2014

Flood Hazard Area: Selected site is WITHIN the
FEMA 100-year floodplain.

Elevation: N/A

Location (long, lat): 80.579017 W, 39.340252 N
Location (UTM 17N): (536278, 4354620)
FEMA Issued Flood Map: 54017C0155C
Contacts: Doddridge County

CRS Information: No CRS information available
Parcel Number:




This map is not the official Tegulatory FIRM or DFIRM. Iis purposc is to assist with determining potential flood risk for the selected location,

Map Created on 1/24/2014

User Notes:

Disclaimer:

The online map is for use in administering the National Flood Insurance Program. It does not
necessarily identify all areas subject to flooding, particularly from local drainage sources of small size.
To obtain more detailed information in areas where Base Flood Elevations have been determined,
users are encouraged to consult the latest Flood Profile data contained in the official flood insurance
study. These studies are available online at www.msc.fema.gov.

WV Flood Tool is supported by FEMA, WV NFIP Office, and WV GIS Technical Center
(http . /iwww. MapW V. goviflood)

-{)- |.ocation of the mouse click Flood Hazard Area:
F lood Hazard Zone Elevation:
(1% annual chance flo odplain) Location (long, lat):

Location (UTM 17N):
FEMA Issued Flood Map:
Contacts:

CRS Information:

Parcel Number:




DODDRIDGE COUNTY
FLOODPLAIN APPLICATION

Prepared For

Al ntero

Luz Slauter, Environmental Supervisor
Antero Resources
1625 17th St,
Denver, CO 80202
Phone: 303-357-6834

\\';\’\“!!Wii"‘{:, iy
PfO]eCt' \}\\ ??\C.Yo;r ’V /" :,
MarkWest to Bobcat SEensigeos
Doddridge County, WV § ‘9 L~
NAL S
Prepared By ""”ifmusmnw\

5DAWOOD

ENGINEERS ~ PLANNERS ~ SURVEYORS

11 Grandview Circle, Suite 116, Canonsburg, PA 15317-9557
ph: (724) 746-0937 f: (724) 746-0732
Dawood Project No. 713001-08

Date: March 12, 2014
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Hydraflow Data




Watershed Model Schematic

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk. Inc. v10.3

1

Legend
Hyd. Origi Descripti

1 SCS Runoff  Area 1 (Elkhorn Run)
2 SCS Runoff  Area 2 (Upper Robinson Fork)
3 Combine Area 1 + 2 Combined (Lower Robinson Fork)

Project: HYDROFLOW FILE.gpw

Tuesday. 03 /11 /2014




Hyd rog rap h Retu rn Pe rl Od Relﬁcﬁaew Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk. Inc. v10.3

Hyd. {Hydrograph |Inflow Peak Outflow (cfs) Hydrograph
No. type hyd(s) Description
(origin) 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr
1 [SCS Runoff —— 197.81 | 344.61 ——- | 573.86 | 779.23 [1084.57 (1348.53 [1627.46 | Area 1 (Elkhorn Run}
2 [SCS Runoff —_ 474.53 | 819.58 --—- [1366.58 [1865.39 [2613.74 [3263.57 |3951.83 | Area 2 (Upper Robinson Fork)
3 |Combine 1.2 6§71.60 | 978.65 -—-— [1617.87 [2202.79 {3077.71 [3835.42 K4637.23 | Area 1+ 2 Combined (Lower Robinso

Proj. file: HYDROFLOW FILE.gpw

Tuesday. 03/11 /2014




Hydrograph Summary Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk. Inc. v10.3

Hyd. |Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak - {volume hyd(s) elevation strge used Description
{origin) {cfs) {min) {min) (cuft) (ft) (cuft)
1 [SCS Runoff 197.81 2 736 1.151.136 — — — Area 1 (Elkhorn Run)
2 |SCS Runoff 474.53 2 764 5.006.500 —— —— — Area 2 (Upper Robinson Fork)
3 |Combine 571.60 2 760 6.157.636 1.2 ————— —— Area 1 + 2 Combined (Lower Robinso

HYDROFLOW FILE.gpw

Return Period: 1 Year

Tuesday. 03/11 /2014




Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk. Inc. v10.3

Hyd. No. 1
Area 1 (Elkhorn Run)

Tuesday. 03/11/2014

Hydrograph type = SCS Runoff Peak discharge = 197.81 cfs
Storm frequency = 1yrs Time to peak = 736 min

Time interval = 2min Hyd. volume = 1.151.136 cuft
Drainage area = 804.710 ac Curve number = 73*

Basin Slope = 0.0% Hydraulic length =0ft

Tc method = TR55 Time of conc. (Tc) = 31.90 min
Total precip. = 2.15in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(13.400 x 78) + (7.600 x 30} + (91.550 x 71) + (2.920 x 82) + (44.000 x 43) + (645.240 x 76)] / 804.710

Area 1 (Elkhorn Run)

Q (cfs) Hyd. No. 1 -- 1 Year Q (cfs)
210.00 210.00
- R R { _ - - . ——
18000 4—H9F— 1 1 1 g L - ' 180.00
150.00 I — }‘ R B A 150.00
120.00 1 _ I — 120.00
90.00 - 90.00
60.00 60.00
30.00 ] ' 30.00
0.00 L i — 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

—— Hyd No. 1



TR55 Tc Worksheet

Hyd. No. 1 ‘
Area 1 (Elkhorn Run)

Description

Sheet Flow
Manning's n-value
Flow length (ft)
Two-year 24-hr precip. (in)
Land slope (%)

Travel Time (min)

Shallow Concentrated Flow
Flow length (ft)
Watercourse slope (%)
Surface description
Average velocity (ft/s)

Travel Time (min)
Channel Flow
X sectional flow area (sqft)
Wetted perimeter (ft)
Channel slope (%)

Manning's n-value
Velocity (ft/s)

Flow length (ft)
Travel Time (min)

Total Travel Time, Tc

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk. Inc. v10.3

A

0.400
100.0
2.38
5.00

17.26 +

1400.00

22.00

Unpaved
7.57

3.08

8.00
6.47
2.60
0.030
9.23

({0))6416.0

= 11.58

B

0.011
0.0
0.00
0.00

0.00
0.00
0.00
Paved
0.00
0.00
0.00
0.00
0.00
0.015

0.00

0.0
11.58

31.90 min




Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk. Inc. v10.3 Tuesday. 03/11/2014

Hyd. No. 2
Area 2 (Upper Robinson Fork)

Hydrograph type = SCS Runoff Peak discharge = 474.53 cfs
Storm frequency = 1yrs Time to peak = 764 min

Time interval = 2 min Hyd. volume = 5.006.500 cuft
Drainage area = 3562.940 ac Curve number = 73*

Basin Slope = 00% Hydraulic length =0ft

Tc method = TR55 Time of conc. (Tc) = 77.60 min
Total precip. = 2.156in Distribution = Typelll

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(5.400 x 78) + (76.200 x 30) + (429.400 x 71) + (16.030 x 82) + (185.210 x 43) + (2850.700 x 76)] / 3562.940

Area 2 (Upper Robinson Fork)

Q (cfs) Hyd. No. 2 - 1 Year Q (cfs)

490.00 490.00
R R |} I P
IR D e \ . - -

420.00 420.00
350.00 I 1 ' 350.00
28000 ——fF—+—1 — 280.00
. | T 1 .
140.00 140.00
70.00 ' I - 1 70.00

0.00 -— ' B S S B S N — 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Time (min)
=== Hyd No. 2




TR55 Tc Worksheet

Hyd. No. 2
Area 2 (Upper Robinson Fork)

Description

Sheet Flow
Manning's n-value
Flow length (ft)
Two-year 24-hr precip. (in)
Land slope (%)

Travel Time (min)

Shallow Concentrated Flow

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk. Inc. v10.3

A

0.400
100.0
2.56
6.00

15.47

0.011
0.0
0.00
0.00

0.00

c

0.011
0.0
0.00
0.00

0.00

Totals

15.47

Fiow length (ft) = 307.00 1400.00 0.00
Watercourse slope (%) = 33.00 17.00 0.00
Surface description = Unpaved Unpaved Paved |
Average velocity (ft/s) =9.27 6.65 0.00
Travel Time (min) = 0.55 3.51 0.00 = 4,06
|
Channel Flow 1
X sectional flow area (sqft) = 8.00 0.00 0.00 1
Wetted perimeter (ft) = 6.47 0.00 0.00 |
Channel slope (%) = 0.67 0.00 0.00 |
Manning's n-value = 0.030 0.015 0.015 3
Velocity (ft/s) =4.69 |
0.00 |
0.00 |
Flow length (ft) ({0})16342.0 0.0 0.0
Travel Time (min) = 58.11 + 0.00 + 0.00 = 58.11

Total Travel Time, TC iriiiiccieiireecreermernernnerme s sereseessssrtassmesssnssnessnssnnns




Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk. Inc. v10.3 Tuesday. 03/11/2014

Hyd. No. 3
Area 1 + 2 Combined (Lower Robinson Fork)

571.60 cfs
760 min
6.157.636 cuft
4367.650 ac

Combine Peak discharge
1yrs Time to peak

2 min Hyd. volume

1.2 Contrib. drain. area

Hydrograph type
Storm frequency
Time interval
Inflow hyds.

Area 1 + 2 Combined (Lower Robinson Fork)
Hyd. No. 3 -- 1 Year

1 0,00
720 840 960 1080 1200 1320 1440 1560

Time (min)

e Hyd No. 2




Hydrograph Summary Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk. Inc. v10.3

Hyd.

No.

Hydrograph
type
{origin)

Peak
flow
(cfs)

Time
interval
(min)

Time to
Peak
(min)

Hyd.
volume
{cuft)

Inflow
hyd(s})

Maximum
elevation
(ft)

Total
strge used
{cuft)

Hydrograph
Description

SCS Runoff

SCS Runoff

Combine

344.61

819.58

978.65

734
762

758

1.775.665

7.722.694

9.498.355

Area 1 (Elkhorn Run)

Area 2 (Upper Robinson Fork)

Area 1 + 2 Combined (Lower Robinso

HYDROFLOW FILE.gpw

Return Period: 2 Year

Tuesday. 03/11/2014




Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk. Inc. v10.3 ) Tuesday. 03/11/2014

Hyd. No. 1
Area 1 (Elkhorn Run)

Hydrograph type = SCS Runoff Peak discharge = 344.61 cfs
Storm frequency = 2yrs Time to peak = 734 min

Time interval = 2 min Hyd. volume = 1.775.665 cuft
Drainage area = 804.710 ac Curve number = 73"

Basin Slope = 00% ‘ Hydraulic length =0ft

Tc method = TR55 Time of conc. (Tc) = 31.90 min
Total precip. = 2.56in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(13.400 x 78) + (7.600 x 30) + (91.550 x 71) + (2.920 x 82) + (44.000 x 43) + (645.240 x 76)] / 804.710

Area 1 (Elkhorn Run)

Q (cfs) ~ Hyd.No.1--2Year Q (cfs)
350.00 J\ 350.00
300.00 B S _ T 1 30000
250.00 I ' 250.00
200.00 4——1 S IS S I [ AN SN - — L1 20000
15000 4—ooF— 1 [ 1 P b | 4s50.00
o B S R B S et S RPN Sts RIS I

50.00 \\ 1 50.00

0.00 ' N | 000

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Time (min)
=== Hyd No. 1




Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk. Inc. v10.3

Hyd.

Area 2 (Upper Robinson Fork)
SCS Runoff

No. 2

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope

Tc method

Total precip.
Storm duration

2yrs
2 min
3562.940 ac
0.0%

TR55

2.56 in
24 hrs

Tuesday. 03/ 11 /2014

Peak discharge = 819.58 cfs
Time to peak = 762 min

Hyd. volume = 7.722.694 cuft
Curve number = 73"

Hydraulic length = 0ft

Time of conc. (Tc) = 77.60 min
Distribution = Type ll

Shape factor = 484

* Composite (Area/CN) = [(5.400 x 78) + (76.200 x 30) + (429.400 x 71) + (16.030 x 82) + (185.210 x 43) + (2850.700 x 76)] / 3562.940

Q (cfs)

Area 2 (Upper Robinson Fork)
Hyd. No. 2 -- 2 Year

826.00

708.00

A

\

590.00

472.00

354.00

236.00

118.00

0.00

0 120 240

—— Hyd No. 2

360

480

600

960 1080 1200 1320 1440 1560

Q (cfs)
826.00

708.00

590.00

472.00

354.00

236.00

118.00

0.00

Time (min)




Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk. Inc. v10.3 Tuesday. 03/ 11/2014

Hyd. No. 3

Area 1 + 2 Combined (Lower Robinson Fork)

Hydrograph type = Combine Peak discharge = 978.65 cfs

Storm frequency = 2yrs Time to peak = 758 min

Time interval = 2 min Hyd. volume = 9.498.355 cuft

Inflow hyds. =1.2 Contrib. drain. area = 4367.650 ac

Area 1 + 2 Combined (Lower Robinson Fork)

Q(cfs) Hyd. No. 3 - 2 Year Q (cfs)

980.00 \ 980.00
R ’ | Y AU N N L
R o \ R S
840.00 , 840.00
ISR IO I \l _ - 1
700.00 i - - 1 - 4 11 700.00
560.00 +——F—F—— -~ L 560.00
420.00 - B B E— - - 420.00
280.00 - 280.00
140.00 I 140.00
B} A N | \ —
0.00 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Time (min)

=== Hyd No. 3 === Hyd No. 1 = Hyd No. 2




Hydrograph Summary Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk. Inc. v10.3

Hyd. {Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval [Peak volume hyd(s) elevation strge used Description
{origin) (cfs) {min) {min) (cuft) (ft) (cuft)

1 SCS Runoff 573.86 2 734 2.719.381 — ——— — Area 1 (Elkhorn Run)
2 |SCS Runoff 1366.58 2 762 11.827.078 —— e — Area 2 (Upper Robinson Fork)

3 [Combine 1617.87 2 758 14.546.466 1.2 - — Area 1 + 2 Combined (Lower Robinso

HYDROFLOW FILE.gpw Return Period: 5 Year Tuesday. 03 /11/2014




Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk. Inc. v10.3

Hyd. No. 1

Area 1 (Elkhorn Run)

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope

Tc method

Total precip.
Storm duration

SCS Runoff
5yrs

2 min
804.710 ac
0.0 %

TR55
3.10in

24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

Tuesday. 03/ 11/2014

573.86 cfs
734 min
2.719.381 cuft
73*

0 ft

31.90 min
Type li

484

* Composite (Area/CN) = [(13.400 x 78) + (7.600 x 30) + (91.550 x 71) + (2.920 x 82) + (44.000 x 43) + (645.240 x 76)] / 804.710

Area 1 (Elkhorn Run)

Q (cfs) Hyd. No. 1 - 5 Year Q (cfs)
640.00 ‘ - — 640.00
B SRR T - ._— - 4 . 1= _~_

560.00 - )| 560.00
480.00 | - — B E— — — | 480.00
40000 +———— L B S B ——— — 11 400.00
320.00 i - — i — 1 320.00
240.00 B— — — 1 240.00
160.00 160.00
80.00 80.00

0.00 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

—— Hyd No. 1



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk. Inc. v10.3

Hyd. No. 2
Area 2 (Upper Robinson Fork)
Hydrograph type = SCS Runoff Peak discharge
Storm frequency = 5yrs Time to peak
Time interval = 2 min Hyd. volume
Drainage area = 3562.940 ac Curve number

. Basin Slope = 00% Hydraulic length
Tc method = TRS5 Time of conc. (Tc)
Total precip. = 3.10in Distribution
Storm duration = 24 hrs Shape factor

Tuesday. 03/11/2014

1366.58 cfs
762 min
11.827.078 cuft
73*

0 ft

77.60 min

Type |l

484

* Composite (Area/CN) = [(5.400 x 78) + (76.200 x 30) + (429.400 x 71) + (16.030 x 82) + (185.210 x 43) + (2850.700 x 76)] / 3562.940

Area 2 (Upper Robinson Fork)

Q (cfs)

Q (cfs) Hyd. No. 2 -- 5 Year
1372.00 - 1372.00
N - 1 B o o
i \ -

1176.00 1176.00
980.00 980.00
784.00 784.00
588.00 588.00
392.00 392.00
196.00 ] 196.00

P j - . . -V.N,_.V
0.00 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

= Hyd No. 2




Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk. Inc. v10.3 Tuesday. 03/11/2014

Hyd. No. 3

Area 1 + 2 Combined (Lower Robinson Fork)

1617.87 cfs

758 min

14.546.466 cuft |
4367.650 ac ;

Combine Peak discharge
S5yrs Time to peak

2 min Hyd. volume

1.2 Contrib. drain. area

Hydrograph type
Storm frequency
Time interval
Inflow hyds.

Area 1 + 2 Combined (Lower Robinson Fork)
Q(cfs) Hyd. No. 3 -- 5 Year Q (cfs) |
1624.00 1624.00

[T R oo e e ] . P S I |

1392.00 §\ — | E— 1392.00

1160.00 I ISR IS I A— - \\ B B SN I E— 1160.00

928.00 I B S R— L — 1 928.00

696.00 ‘ 696.00

464.00

464.00

232.00

. N I U IR D \“_ | 000
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

232.00

0.00

=— Hyd No. 3 === Hyd No. 1 = Hyd No. 2




Hydrograph Summary Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk. Inc. v10.3

19.089.250

Hyd. |Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
(origin) (cfs) (min) {min) {cuft) (ft) (cuft)
1 |SCS Runoff 779.23 2 734 3.568.632 —— — — Area 1 (Elkhorn Run)
2 | SCS Runoff 1865.39 2 762 15.620.635 — —_— | Area 2 (Upper Robinson Fork)
3 |Combine 2202.79 2 756 1.2 | e ————- Area 1 + 2 Combined (Lower Robinso

HYDROFLOW FILE.gpw

Return Period: 10 Year

Tuesday. 03 /1172014




Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk. Inc. v10.3

Hyd. No. 1
Area 1 (Elkhorn Run)

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope

Tc method

Total precip.
Storm duration

SCS Runoff Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution

Shape factor

804.710 ac

Tuesday. 03/ 11/2014

779.23 cfs
734 min
3.568.632 cuft
73*

0 ft

31.90 min
Type Il

484

|
|
* Composite (Area/CN) = [(13.400 x 78) + (7.600 x 30) + (91.550 x 71) + (2.920 x 82) + (44.000 x 43) + (645.240 x 76)] / 804.710 \
|
|

Q (cfs)

784.00

672.00

560.00

448.00

336.00

224.00

112.00

0.00

Area 1 (Elkhorn Run)
Hyd. No. 1 -- 10 Year

Q (cfs)

784.00

672.00

560.00

- 448.00

336.00

224.00

112.00

0.00

—— Hyd No. 1

1440 1560
Time (min)




Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk. Inc. v10.3

Tuesday. 03 /11 /2014

Hyd. No. 2

Area 2 (Upper Robinson Fork)

Hydrograph type = SCS Runoff Peak discharge = 1865.39 cfs
Storm frequency = 10 yrs Time to peak = 762 min

Time interval = 2 min Hyd. volume = 15.520.635 cuft
Drainage area = 3562.940 ac Curve number = 73*

Basin Slope = 00% Hydraulic length = 0ft

Tc method = TR55 Time of conc. (Tc) = 77.60 min

Total precip. = 3.54in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(5.400 x 78) + (76.200 x 30) + (429.400 x 71) + (16.030 x 82) + (185.210 x 43) + (2850.700 x 76)] / 3562.940

Area 2 (Upper Robinson Fork)

Q (cfs) Hyd. No. 2 -- 10 Year Q (cfs)
1869.00 \ 1869.00
I R I . \ . S N -

- _ - o \ e e
1602.00 _ 1602.00
1335.00 B 1335.00
1068.00 _ BN I 1068.00
801.00 801.00
534.00 534.00
267.00 ' 267.00
0.00 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

=== Hyd No. 2




Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk. Inc. v10.3

Tuesday. 03/11/2014

Hyd. No. 3

Area 1 + 2 Combined (Lower Robinson Fork)

Hydrograph type = Combine Peak discharge = 2202.79 cfs

Storm frequency = 10 yrs Time to peak = 756 min

Time interval = 2 min Hyd. volume = 19.089.250 cuft

Inflow hyds. =1.2 Contrib. drain. area = 4367.650 ac

Area 1 + 2 Combined (Lower Robinson Fork)

Q (cfs) Hyd. No. 3 - 10 Year Q (cfs)
2205.00 2205.00
1890.00 — \ - y — 1890.00
1575.00 — \ — - — 1575.00

B I _ - i} 1 A N A
i} . (1 R
B B - | N .

1260.00 ‘\ 1260.00
945.00 B I R ‘\ — i - 945.00
630.00 i | — 1 630.00
315.00 - 1 — 1 315.00

000 ) N 4o N oo
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Time (min)




Hydrograph Summary Report_

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk. Inc. v10.3

Hyd. |Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
(origin) (cfs) {min) (min) ({cuft) (ft) {cuft)
1 |SCS Runoff 1084.57 2 734 4.838.570 - — — Area 1 (Elkhorn Run)
2 |SCS Runoff 2613.74 2 760 21.043.802 — — —— Area 2 (Upper Robinson Fork)
3 |Combine 3077.71 2 756 25.882.372 1.2 —— — Area 1 + 2 Combined (Lower Robinso

HYDROFLOW FILE.gpw

Return Period: 25 Year

Tuesday. 03 /11 /2014




Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk. Inc. v10.3 Tuesday. 03/ 11/2014
Hyd. No. 1

Area 1 (Elkhorn Run)

Hydrograph type = SCS Runoff Peak discharge = 1084.57 cfs
Storm frequency = 25yrs Time to peak = 734 min

Time interval = 2 min Hyd. volume = 4.838.570 cuft
Drainage area = 804.710 ac Curve number = 73*

Basin Slope = 0.0% Hydraulic length =0ft

Tc method = TRS5 Time of conc. (Tc) = 31.90 min
Total precip. = 415in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(13.400 x 78) + (7.600 x 30) + (91.550 x 71) + {2.920 x 82) + (44.000 x 43) + (645.240 x 76)] / 804.710

Area 1 (Elkhorn Run)

Q (cfs) Hyd. No. 1 -- 25 Year Q (cfs)
1085.00 - —t - —————— 1085.00
930.00 e - o — mj R _E 930.00
775.00 ﬂ - : - e " — - 775.00
620.00 - - —— i e l - 1 i 620.00
465.00 ‘ : a _ ﬁ: L “_ "_ - » — 465.00
310.00 — E . i 310.00
O e | R U IO N ISR AU R 5500
0.00 — N 0.00

0 120 240

—— Hyd No. 1

360 480

600 720 840 960 1080 1200 1320 1440 1560
Time (min)




Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk. Inc. v10.3 Tuesday. 03/ 11/2014

Hyd. No. 2
Area 2 (Upper Robinson Fork)

SCS Runoff Peak discharge
25 yrs Time to peak

2 min Hyd. volume
3562.940 ac Curve number
0.0 % Hydraulic length
TR55 Time of conc. (Tc)
4.15in Distribution

24 hrs Shape factor

2613.74 cfs
760 min
21.043.802 cuft
73*

0 ft

77.60 min

Type ll

484

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Siope

Tc method

Total precip.
Storm duration

* Composite (Area/CN) = [(5.400 x 78) + (76.200 x 30) + (429.400 x 71) + (16.030 x 82) + (185.210 x 43) + (2850.700 x 76)] / 3562.940

Area 2 (Upper Robinson Fork)

Q (cfs) Hyd. No. 2 -- 25 Year

Q (cfs)
2618.00

e i — 2618.00
e E=
s e
wom 4 L e e
S B

0.00

0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Time (min)
=— Hyd No. 2




Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk. Inc. v10.3

Tuesday. 03/11/2014

Hyd. No. 3

Area 1 + 2 Combined (Lower Robinson Fork)

Hydrograph type = Combine Peak discharge = 3077.71 cfs

Storm frequency = 25yrs Time to peak = 756 min

Time interval = 2 min Hyd. volume = 25.882.372 cuft

Inflow hyds. = 1.2 Contrib. drain. area = 4367.650 ac

Area 1 + 2 Combined (Lower Robinson Fork)

Q (cfs) Hyd. No. 3 -- 25 Year Qfefs)
3080.00 3080.00
2640.00 S - 1 N I R L 2640.00
2200.00 — + — - 2200.00
1760.00 B i E— B A | N W S i B 1760.00
132000 +—— - — 1320.00

0 120 240

= Hyd No. 3

360 480 600 720 840 960 1080 1200 1320 1440

=== Hyd No. 1 = Hyd No. 2

l 0.00
1560

Time (min)




Hydrograph Summary Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk. Inc. v10.3

Hyd. |Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval [Peak volume hyd(s) elevation strge used Description
(origin) (cfs) {min) (min) {cuft) (ft) (cuft)

1 |SCS Runoff 1348.53 2 734 5.943.369 — — —— Area 1 (Elkhorn Run)
2 |SCS Runoff 3263.57 2 760 25.848.814] —— —_— — Area 2 (Upper Robinson Fork)

3 [Combine 3835.42 2 756 31.792.194 1.2 —— — Area 1 + 2 Combined (Lower Robinso

HYDROFLOW FILE.gpw Return Period: 50 Year Tuesday. 03/11/2014




Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk. Inc. v10.3

Hyd. No. 1

Area 1 (Elkhorn Run)

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope

Tc method

Total precip.
Storm duration

SCS Runoff
50 yrs

2 min
804.710 ac
0.0%

TR55
4.65in

24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

Tuesday. 03/11/2014

1348.53 cfs
734 min
5.943.369 cuft
73*

0ft

31.90 min
Type Il

484

* Composite (Area/CN) = [(13.400 x 78) + (7.600 x 30) + (91.550 x 71) + (2.920 x 82) + (44.000 x 43) + (645.240 x 76)] / 804.710

Area 1 (Elkhorn Run)

= Hyd No. 1

Q (cfs) Hyd. No. 1 -- 50 Year Q (cfs)
1351.00 | 1351.00
© 1158.00 ) _ 1158.00
965.00 965.00
772.00 - ' _ P 1 77200
579.00 579.00
386.00 386.00
193.00 \ : 193.00

0.00 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk. Inc. v10.3 Tuesday. 03 /11 /2014

Hyd. No. 2
Area 2 (Upper Robinson Fork)

SCS Runoff Peak discharge
50 yrs Time to peak

2 min Hyd. volume
3562.940 ac Curve number

0.0 % Hydraulic length
TR55 Time of conc. (Tc)
4.65in Distribution

24 hrs Shape factor

3263.57 cfs
760 min
25.848.814 cuft
73*

0 ft

77.60 min
Type |l

484

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope

Tc method

Total precip.
Storm duration-

* Composite (Area/CN) = [(5.400 x 78) + (76.200 x 30) + (429.400 x 71) + (16.030 x 82) + (185.210 x 43) + (2850.700 x 76)] / 3562.940

Area 2 (Upper Robinson Fork)
Hyd. No. 2 -- 50 Year

3269.00 \ 3269.00

Q (cfs) Q (cfs)

e I | IR
oo SR A A - | =
1868.00 . - SN I SN ——] BN AN N N E— 1868.00

woroo L '}’, S el Sl s IR SR HDURN

934.00 ol — S | N E— 1 934,00

N E— 467.00

000 o1l 1 - 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Time (min)

===== Hyd No. 2




Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk. Inc. v10.3 Tuesday. 03/11/2014
Hyd. No. 3 |
Area 1 + 2 Combined (Lower Robinson Fork)
Hydrograph type = Combine Peak discharge = 3835.42 cfs
Storm frequency - = 50 yrs © Time to peak = 756 min
Time interval = 2 min Hyd. volume = 31.792.194 cuft
Inflow hyds. =1.2 Contrib. drain. area = 4367.650 ac |
Area 1 + 2 Combined (Lower Robinson Fork)
Q (cfs) Hyd. No. 3 -- 50 Year Q (cfs)
3836.00 3836.00
w00 L - IR IO S (SRS D —— | 28800
2740.00 - - - I — 1 1 2740.00
2192.00 i - I B E— 1 2192.00
1644.00 +——Af———— — i —1 1644.00
1096.00 1 1096.00 |
548.00 — T - » T %\ —T T 548.00
B R P N \_§ ,,,,,,,, S ‘
0.00 - T— 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
' Time (min)

=== Hyd No. 3 === Hyd No. 1 e Hyd No. 2




Hydrograph Summary Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk. Inc. v10.3

Hyd. |Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
(origin) (cfs) (min) (min) (cuft) (ft) {cuft)
1 [SCS Runoff 1627.46 2 734 7.117.730 —_— | — Area 1 (Elkhorn Run)
2 |SCS Runoff 3951.83 2 760 30.956.314  —— — —— Area 2 (Upper Robinson Fork)
3 |Combine 4637.23 2 756 38.074.064 1.2 - ———— Area 1 + 2 Combined (Lower Robinso

HYDROFLOW FILE.gpw Return Period: 100 Year Tuesday. 03/11/2014




Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk. Inc. v10.3

Hyd. No. 1
Area 1 (Elkhorn Run)

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope

Tc method

Total precip.
Storm duration

SCS Runoff
100 yrs

2 min
804.710 ac
0.0%

TR55

5.16 in

24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number

" Hydraulic length

Time of conc. (Tc)
Distribution
Shape factor

Tuesday. 03/11/2014

1627.46 cfs
734 min

7.117.730 cuft
73*
0

* Composite (Area/CN) = [(13.400 x 78) + (7.600 x 30) + (91.550 x 71) + (2.920 x 82) + (44.000 x 43) + (645.240 x 76)] / 804.710

Area 1 (Elkhorn Run)

Q (cfs) Hyd. No. 1 — 100 Year Q (cfs)
1631.00 1 1631.00
1398.00 1 1398.00
1165.00 _ 1165.00

932.00 _ 932.00
699.00 699.00
466.00 — ]!( N 466.00
233.00 233.00
0.00 ' 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

=== Hyd No. 1




Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk. Inc. v10.3 Tuesday. 03 /11 /2014

Hyd. No. 2
Area 2 (Upper Robinson Fork)

SCS Runoff Peak discharge
100 yrs Time to peak

2 min Hyd. volume
3562.940 ac Curve number

0.0 % Hydraulic length
TR55 Time of conc. (Tc)
5.16in Distribution

24 hrs Shape factor

3951.83 cfs
760 min
30.956.314 cuft
73*

0 ft

77.60 min

Type

484

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope

Tc method

Total precip.
Storm duration

* Composite (Area/CN) = [(5.400 x 78) + (76.200 x 30) + (429.400 x 71) + (16.030 x 82) + (185.210 x 43) + (2850.700 x 76)) / 3562.940

Area 2 (Upper Robinson Fork)
Hyd. No. 2 -- 100 Year

3955.00 A 3955.00

Q (cfs) Q (cfs)

3390.00 +——F 3390.00

2825.00 o : 2825.00
2260.00 4+—— 2260.00

1695.00 —— ‘ 1695.00

1130.00 ' } 7 B | — ' 1130.00

565.00 . B E— - 7 \\ - - _ 565.00

0.00 : ' ' ] 0.00
0 120 240 360 480 600 720 840 980 1080 1200 1320 1440 1560

Time (min)
= Hyd No. 2




Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk. inc. v10.3 Tuesday. 03/ 11 /2014

Hyd. No. 3

Area 1 + 2 Combined (Lower Robinson Fork)

4637.23 cfs
756 min
38.074.064 cuft
4367.650 ac

Hydrograph type
Storm frequency
Time interval
Inflow hyds.

Combine Peak discharge
100 yrs Time to peak

2 min Hyd. volume

1.2 Contrib. drain. area

~ Area 1 +2 Combined (Lower Robinson Fork)

Q (cfs) Hyd. No. 3 -- 100 Year

Q (cfs)

4641.00 4641.00
3978.00 - I — i - — , B R 3978.00

2652.00 -+ I— 7 » — 7 I 2652.00

1989.00 B S S S— B A NS S— - 1989.00

1326.00 i - 1326.00

663.00 ‘ \ B AN RSN N N— — 663.00

0.00 : = - 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Time (min)

=— Hyd No. 3 === Hyd No. 1 = Hyd No. 2




Hydraflow Rainfall Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk. Inc. v10.3 Tuesday. 03 /11 /2014
Return Intensity-Duration-Frequency Equation Coefficients (FHA)
Period

(Yrs) B D E (N/A)
1 36.9395 8.6000 0.8332 —
2 50.0384 9.6000 0.8568 ——-
3 0.0000 0.0000 0.0000 —
5 42.5069 8.1000 0.7697 ——-
10 44.6965 7.9000 0.7487 ——
25 48.8267 7.8000 0.7319 B
50 46.6640 6.8000 0.6956 ——
100 43.7690 5.7000 0.6569 ' —_—

File name: Obtained From NOAA.IDF

Intensity =B/ (Tc + D)*E

Return Intensity Values (in/hr)
Period
(Yrs). |5 min 10 15 20 25 30 35 40 45 50 55 60

1 4.20 3.23 2.65 2.26 1.98 1.76 1.59 1.45 1.34 1.24 1.16 1.09
2 5.03 3.91 3.22 2.75 2.40 214 1.93 1.76 1.63 1.51 1.41 1.32
3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5 5.87 458 3.79 3.26 2.88 2.58 2.35 2.16 2.00 1.86 1.75 1.65
10 6.59 5.16 4.29 3.70 327 2.94 2.68 247 229 2.14 2.01 1.90
25 7.56 5.94 4.95 4.28 3.79 3.42 3.12 2.88 2.68 2.51 2.36 2.23
50 8.38 6.56 547 474 4.21 3.80 348 3.21 3.00 2.81 265 2.51
100 9.22 717 5.98 5.19 4.62 4.18 3.84 3.55 3.32 3.12 295 2.80

Tc = time in minutes. Values may exceed 60.

Precip. file name: 0:\2013Jobs\713009-0 1\LD\SWAPRECIP DATA.pcp

Rainfall Precipitation Table (in)

Storm

Distribution 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr
SCS 24-hour 2.15 2.56 0.00 3.10 3.54 4.15 4.65 5.16
SCS 6-Hr 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Huff-1st 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Huff-2nd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Huff-3rd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Huff-4th 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Huff-Indy 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Custom 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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HEC-RAS Summary Table




e

/7178

Antero
Markwest to Bobcat
Pre- Post
HEC-RAS Development | Development Increase in 100-year
River Station Location Description 100-year Flood | 100-year Flood
Flood Elev. (ft)
Station Elev. Elev.
{ft) (ft)
9.7 At Existing Structure East of Pad 855.6 855.9 0.3
9.68 Through Pad 854.3 854.5 0.2
9.63 Through Pad 854.0 854.4 0.4
9.6 Through Pad 853.0 853.2 0.2
9.5 Beyond Pad Downstream 853.0 853.1 0.1

Note: The maximum increase in 100-year Flood Elevation Is 0.4 ft. This amount is less than the
allowable 1.0 ft increase and is therefore acceptable. ’

Dawood Engineering, Inc.




HEC-RAS Section Data
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HEC-RAS Flow Data
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HEC-RAS Existing Conditions Profiles
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Antero: Markwest to Bobcat
Floodplain Application
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Antero: Markwest to Bobcat
Floodplain Application

HEC-RAS Figures
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Antero: Markwest to Bobcat
Floodplain Application
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Antero: Markwest to Bobcat
Floodplain Application

HEC-RAS Figures

Existing Conditions Steady Flow Data
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Antero: Markwest to Bobcat
Floodplain Application

HEC-RAS Figures

Existing Conditions Steady Flow Data
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Antero: Markwest to Bobcat
Floodplain Application

HEC-RAS Figures

Existing Conditions Steady Flow Data
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Antero: Markwest to Bobcat
Floodplain Application

HEC-RAS Figures
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Antero: Markwest to Bobcat
Floodplain Application

HEC-RAS Figures
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HEC-RAS Post-Development Profiles




Antero: Markwest to Bobcat
Floodplain Application

HEC-RAS Figures

With Encroachments Steady Flow Data

Markwest to Bobcat ~ Plan: Encroachments 031114  3/11/2014
Lower Reach Robinson Fork Sta 9.7
05 o e 05 ”
890 g Legend
5 WS 100
Ground
]
Bank Sta
880
870
g
c
2
©
2
w
860*}
8¢%.9
850
840 - - — e ——
100 200 300 400 500 600 700
Station (ft)

Dawood Engineering, Inc.



Antero: Markwest to Bobcat
Floodplain Application

HEC-RAS Figures
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Antero: Markwest to Bobcat
Floodplain Application

HEC-RAS Figures
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Antero: Markwest to Bobcat
Floodplain Application

HEC-RAS Figures

With Encroachments Steady Flow Data
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Antero: Markwest to Bobcat
Floodplain Application
HEC-RAS Figures

With Encroachments Steady Flow Data
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Antero: Markwest to Bobcat
Floodplain Application

HEC-RAS Figures

With Encroachments Steady Flow Data
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Antero: Markwest to Bobcat
Floodplain Application

HEC-RAS Figures
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Elevation (ft)

858

856-

854

8562

850

848 |

846
100

Markwest to Bobcat Plan: Encroachments 031114  3/11/2014

Upper Reach Robinson Fork Sta 9.9
|

|
>‘|< .035 ~+'— .05 -**)1

< .05

120 140
Station (ft)

160

180

Legend
WS 100
—
Ground
®
Bank Sta

200

Dawood Engineering, inc.



Antero: Markwest to Bobcat
Floodplain Application

HEC-RAS Figures

With Encroachments Steady Flow Data
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Antero: Markwest to Bobcat
Floodplain Application

HEC-RAS Figures
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Supporting Cost Estimate Data




& E AS Quote  AnTotisias
ANALYTICAL SERVICES
P.O. Box 1028
Bridgeport. WV 26330
304-623-0020
Customer Information
Name Antero Resources Date 1/13/2014
Contact Bill Prehn
Karl Rydjord
Qry . DESCRIPTION AMOUNT
Seladia Station
1 8 x 12 EQT-Style GC Building 144.500.00
Per EQT Specification
ABB 8206 Gas Chromatograph
Spectrasensors SS500 Moisture Analyzer
Detronics PIR9400 Gas Detector
Eagle /5 RTU
UPS Cabinet
Misc Conduit. Tubing. and Fittings
1 Measurement & Regulation Setting per EQT Specification 779.950.00
12" Measurement Skid
12" Sick Maihak USM
8" Regulation Skid
8" Fisher EWT + V200
10" Filter Skid
10" Shawndra Filter R100-TBA-WN-100
Pipe. Valves. and Fittings per EQT AML
Siemens Pressure Transmitters
Mustang & Pony
100’ Heat Trace Tubing
Flow Calibration @ CEESI
8 Hour Hydrotest
100% X-Ray
Sandblast & Paint per EQT Specification
1 12" Downstream Actuated Ball Valve 34.850.00
**may or may not be required**
TriVaco
SUBTOTAL
$959.300.00
NOTES
1. Please estimate 22-24 weeks delivery. after drawing approval. TOTAL
2. This quote does not include any site work/installation or delivery to site.
3. This quote is based on preliminary design information and may be subject to revision based on final design. 959,300.00

4. The downstream actuated ball valve may or may not be required and will be removed from quote if deemed
unnecessary

by EQT.




-STATE OF WEST VIRGINIA,
COUNTY OF DODDRIDGE, TO WIT

1, 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 Naotice
Entitled:

was published in said paper for .. Ié ..........

1
successive weeks beginning with the issue

of.. . Lege e /o 2014 and

ending with the issue of

; 2L
..... %LP 2014 and

that said notice contains . . . . . /007 ...........

FOR FIRST PUBLICATION, SECOND
PUBLICATION IS 75% OF THE FIRST
PUBLICATION .

E%R o

SWORN TO AND SUBSCRIBED

PN A S O M ., O W WL LS A

QFFICIAL SEAL »
25, Notary Public, State ()f Wast Virginia
&7 v LAYRA J ADAMS
W 212 Eetnong Strest

West Uninn, WY 50450 .
My Commiation Expires June 14,2023




