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Doddridge County FPM
118 East Court Street, Suite 102
West Union, WV 26456

Dear Sir or Ma’am,

You are receiving this letter because you have been identified as a land surface
and/or mineral rights owner for property or adjacent property related to the
proposed development project identified by the following page.

No action is required of you. This letter is simply to inform you of the proposed
development.

If you would like to comment on this proposed project, or would like additional
information, you may contact the Doddridge County Floodplain Manager at the

above address.

Respectfully yours,

Doddridge County Floodplain Manager
304.873.2631
doddridgecountyfpm@gmail.com
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Doddridge County FPM
118 East Court Street, Suite 102
West Union, WV 26456

Dear Sir or Ma’am,
You are receiving this letter because you have been identified as a land surface
and/or mineral rights owner for property or adjacent property related to the

proposed development project identified by the following page.

No action is required of you. This letter is simply to inform you of the proposed
development.

If you would like to comment on this proposed project, or would like additional
information, you may contact the Doddridge County Floodplain Manager at the

above address.

Respectfully yours,

Doddridge County Floodplain Manager
304.873.2631
- doddridgecountyfpm@gmail.com
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This permit gives approval for the developme t/ pro;ect llsted that |mpacts th FEMA-desngnated
floodplain and/or floodway?f”Doddrldge County, Wy, pursuant to the rules and regulatlons established by
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Firm: 120C

Date: 11/18/2015

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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Doddridge County, West Virginia

RECEIPT NO: 5663

FROM: 1 ovrNTON

DATE: 2015/10/19

AMOUNT: % 1,000.00

ONE THOUSAND DOLLARS AND 00 CENTS

FOR: #15-387 LL TONKIN COMPRESSOR STATION

00000278566 FP-BUILDING PERMITS 020-318  TOTAL: $31,000.00

MICHAEL HEADLEY MEC
SHERIFF & TREASURER CLERK

Customer Copy




Doddridge Coun‘ty, West Virginia

RECEIPT NO: 5662 DATE: 2015/10/19

FROM: poviNTON

AMOUNT: ¥ 10,500.00
TEN THOUSAND FIVE HUNDRED DOLLARS AND 00 CENTS

FOR: #15-387 LL TONKIN COMPRESSOR STATION

00000278565 FP-BUILDING PERMITS 020-318 TOTAL$10,500.

MICHAEL HEADLEY
SHERIFF &TREASURER

MEC
CLERK

Customer Copy
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Doddridge County Floodplain Permit Application (New)
Permits applications received October 16, 2015 through October 19, 2015
Announced October 20, 2015

Permit Application # 15-387

Dominion

L.L. Tonklin Compressor Station

Location: Rt. 18 N

Received: 10/16/2015

Announced: 10/20/15

Publication Date: Week of 10/19/15

20-Day Comment Period Window (from Commission Meeting) 11/10/2015
90-Day Approval Window (from date of receipt) N/A

Project Description: Upgrade of Compressor Station



HSA

Corporate Office Pennsylvania Office
P.O. Box 580 (71273) - 603 Reynolds Drive - Ruston, LA 71270 480 Johnson Road, Meadow Pointe 11, - Suite 310,
318.255.6825 - Fax 318.255.8591 Washington, Pennsylvania 15301

724.884.2800 - Fax 724.884.2801

Transmittal No: 0.P15002.00.0-238

Date: 3/29/2016 Project # - Client: 0.P15002.00.0-Dominion Transmission, West Union, WV
To: George Eidell - T Project Title: LL Tonkin Compressor Station
Document Count : 1

[V]We Transmit Herewith [JUnder Separate Cover Sent By

[v]Drawings [ JPreliminary [(JUSPS Mail

] Specifications []For Approval [(C]Email

[JSchedules / Lists [¥]Approved For Construction [ ]Overnight

[]Brochures or Photos []Other [v]2nd Day

[]JCorrespondence [CJMessenger

General Description: - BUILDING DRAWINGS - FLASH DRIVE

COPIES DOC. / DWG. NO. REV , DESCRIPTION
1 BUILDING PERMIT DRAWINGS ON FLASH DRIVE
mmen
Cc: James Barvinchak - E Josh Cook - E Mark Sukay - E Michael Hughes - E Ron Lapiska - E File 1652 - T
Iésﬁed By: " Michael Hughes - Sent‘ Bly: » Chrisia'Lynch
Project Manager Document Manager

If enclosures received are not as listed above, please notify us at once.



H15-387

Dominion Resources Services, Inc. \

5000 Dominion Boulevard g

Glen Allen, Virginia 23060-3308 ) _ o o

Web address: www.dom.com @mmmg@m*‘
“Original”

October 9, 2015

Doddridge County Commission

Doddridge County Courthouse %
118 East Court Street 'E;
West Union, West Virginia 26456 a
Subject: Floodplain Development Permit Application o
L.L. Tonkin Compressor Station
West Union, Doddridge County, West Virginia )
Dominion Transmission, Inc. =
Monroe to Cornwell Project T
wn
fval

Dear Floodplain Manager,

Dominion Transmission, Inc. (DTI) is submitting the enclosed Floodplain Development Permit application for
activities at their L.L. Tonkin Compressor Station in support of the Monroe to Cornwell Project (the Project),
which consists of improvement to three existing compressor stations located near West Union, Doddridge
County; Hasting, Wetzel County; and Corton, Kanawha County, West Virginia.

The activities proposed at DTI’s L.L. Tonkin Compressor Station (Station), located in Doddridge County,
includes the addition of two new turbine units (combined 12,552 horsepower), and upgrades to the existing
station for bidirectional flow on a 33.55 acre parcel owned by DTL In order to add the new turbines, the
compressor building will be expanded, and new coolers and station piping installed. The proposed Project will
also require a temporary span bridge across Middle Island Creek due to the current load limits on the facility’s
existing bridge. The proposed activities will be situated within previously disturbed areas within the limits of
the property boundary, consisting of either open land or commercial/industrial land associated with the facility.
Construction techniques will be consistent with DTI’s Erosion and Sediment Control Plan (ESCP) and
applicable Federal and state permits. The enclosed documentation provides detail on the proposed activity and
photographs of the existing Project location in support of the submitted application.

Per the Federal Emergency Management Agency (FEMA) Flood Insurance Rate Map (Map Number
54017C0120C) effective date October 4, 2011, the AE 100-year floodplain encroaches into the Station
property, specifically in the area of the compressor station expansion, coolers, and station piping. The Flood
Insurance Study (54017CV000A) dated October 4, 2011 indicates the 100-year flood elevation is 770 feet.
The FEMA information pertained herein demonstrates the location of the 100-year floodplain and the assigned
elevation of 769 feet to 770 feet (see profile 22P in the Flood Insurance Study).

L.L. Tonkin is situated adjacent to Middle Island Creek and in order to expand the station, impacts to the 100-
year floodplain are unavoidable. The proposed Project will result in minor grading and fill below 770 feet to
build up the site in the area of the compressor station expansion and cooler. DTI has completed a Hydrologic
Engineering Centers River Analysis System (HEC-RAS) assessment of the existing and proposed conditions
and demonstrated within the purview of the Doddridge County Floodplain Ordinance, that the proposed
grading and addition of fill will not pose an adverse impact on base flood elevations. Upon completion of
construction all proposed Project components will be situated at elevations that are 2 feet above the limits of
the 100-year floodplain. The temporary bridge will be installed at the elevation of the current bridge between
7721t and 770ft and will only be utilized for the life of the Project and then removed.
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DTI as the applicant acknowledges and agrees to pay any and all fees associated with the permitting process as
set forth in Article VII Sections 7.3 and 7.9 of the Floodplain Ordinance and agrees to allow the Floodplain
Administrator and authorized representatives of floodplain management programs access to the Project to
inspect for compliance.

Enclosed please find a check for $10,500 ($2,000,000 construction cost so $1,000 + $9,500) in addition to a
second check for $1,000 for “Deposit for Expenses” both made payable to the Doddridge County Commission.

Should you have any questions concerning this application and supporting information, please contact Ms.
Elizabeth Lawrence at (804) 273-3573 or Elizabeth.J.Lawrence@dom.com.

Sincerely, M
M ?

Paula A. Hamel
Director, Gas Environmental Business Support

Enclosures

cc: Elizabeth Lawrence
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FLOODPLAIN DEVELOPMENT PERMIT APPLICATION
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West Union, Doddridge County, West Virginia
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The;Doddridge SSEEY -«
Independerit

‘The Doddridge independent
PUBLISHER’S CERTIFICATE

I, Michael D. Zorn, Publisher of The
Doddridge Independent,'A‘neWspaper of
general circulation.published in the town
of West Union, Doddridge County,

‘West Virginia, do hereby certify that:

Fldodplain Permit Application # 15-387
Please take notice that on the 16th day of October, 2015 ‘
_ Dominion
- filed an application for a Floodplain Permit to develop land located at

or about: L.L. Tonklin Compressor Station
Location: Rt. 18N Received: 10/16/2015
Announced: 10/20/15

|
|
\
|
was published in The Doddridge Independent |
2 times commencing on Friday, October 23, 2015 and }
Ending on Friday, October 30, 2015 at the request of: ‘

OES Director George Eidel / Doddridge County
Commission Floodplain Manager

Given under my hand this Friday, October 30, 2015

The publisher’s fee for said publication is:

$ 22.59 1st Run/$ 16.94 Subsequent Runs
This Legal Ad Total: $ 39.53

1c£el D
Publishex"6f The Doddridge Independent

._ -OFFICIAL SEAL
R \ Notary Public, State of West Virginia

Subscribed to and sworn to before me on
JOHN W SEE
169 Flanigan Avenue

this date: /O /30 / Is”
Salem. WV 26426

QL erom My commission expires August 23, 2022 )
M W |

Ngtary Public in and for Doddridge County

My Commission expires on

The 23 day of AAO‘" 20 7 The

Doddridge Independent







SECTION 1
PERMIT APPLICATION



H#15-38

DODDRIDGE COUNTY

FLOODPLAIN DEVELOPMENT PERMIT APPLICATION

SECTION 1: GENERAL PROVISIONS (APPLICANT TO READ AND SIGN}

PWNRE

o »

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.

The permit will expire if no work is commenced within six months 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.

| 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 //J /(9 {%/Z

DATE /?//;//f

SECTION 2: PROPOSED 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: Dominion Transmission, Inc. ¢c/o Cristie D. Neller
ADDRESS: 707 E. Main Street, 19" Floor Richmond, VA 23219
TELEPHONE NUMBER: 804-771-4190




CONTRACTOR NAME: To be provided once contractor selected closer to start
of work in 1st quarter 2016. Names, address and evidence of a valid WV
Contractor License will be provided no later than 14 days of execution of a

contract with the selected contractor prior to beginning construction
ADDRESS:__To be provided

TELEPHONE #___To be provided

WV CONTRACTOR LICENCE #__ To be provided

ENGINEER’S NAME: Nathan Smith - Hunt, Guillot & Associates, LLC
ADDRESS: 480 Johnson Rd, Meadowpointe ll, Ste 310, Washington, PA 15301

TELEPHONE NUMBER: 724.884.2806 x 487
PROJECT LOCATION:

NAME OF SURFACE OWNER/OWNERS (IF NOT THE APPLICANT)__Same as Applicant

ADDRESS OF SURFACE OWNER/OWNERS (IF NOT THE APPLICANT)_ Same as Applicant

DISTRICT: West Union

LAND BOOK DESCRIPTION:__Not Available
DEED BOOK REFERENCE:_Deed Book 110, Pg 195 & 198

TAX MAP REFERENCE: _Tax Map 7, Parcel 17.3, 22, 32

EXISTING BUILDINGS/USES OF PROPERTY:_L.L. Tonkin Compressor Station (natural gas)
NAME OF AT LEAST ONE ADULT RESIDING IN EACH RESIDENCE LOCATED UPON THE SUBJECT
PROPERTY_Not applicable — Compressor Station '

ADDRESS OF AT LEAST ONE ADULT RESIDING IN EACH RESIDENCE LOCATED UPON THE
SUBJECT PROPERTY_ Not applicable - Compressor Station

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

L.L. Tonkin Compressor Station owned by Dominion Transmission, Inc. and located off of
State Highway Route 18 west of West Union, Doddridge County. There is no physical address
for the station property. See provided mapping for the station.

Lat/long: 39 18 41.82, -80 46 53.25




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

[X]
[X]
(]
(]
(]
(]

[X]
[X]
(X}
(]
(]
(]
(]
(]
(]

ACTIVITY STRUCTURAL TYPE
New Structure (] Residential (1 — 4 Family)
Addition (1 Residential (more than 4 Family)
Alteration [X] Non-residential (floodproofing)
Relocation {1 Combined Use (res. & com.)
Demolition N Replacement

Manufactured/Mobil Home

OTHER DEVELOPLMENT ACTIVITIES:

Fill (1 Mining {1 Drilling f] Pipelining
Grading

Excavation (except for STRUCTURAL DEVELOPMENT checked above)
Watercourse Alteration (including dredging and channel modification)
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 (ENGINEERING

PLANS MUST BE SIGNED AND SEALED). See Section 6 of Application

. IFSTANDARD SITE PLANS HAVE NOT BEEN PREPARED:

SKETCH ON A SEPARATE 8 2 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/
PROPOSED CONSTRUCTION PROJECT WITHIN THE FLOODPLAIN

$10,500 ($2MM construction cost $1,000 + ($1,900,000/$1,000 = $1,900 x $5 =
$9,500)

D. ADJACENT AND/OR AFFECTED LANDOWNERS:
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:_R.Blake Jr., D. Smith & E. Blake NAME:__Nelson Bruffy
ADDRESS:_HC69 Box 12D ADDRESS:__HC69 Box 12

West Union WV 26456 West Union WV 26456
NAME:___ Michael & Barbara Travis NAME:_Holland and Betty Hunt
ADDRESS:_ 710 Crystal Lake Rd ADDRESS:___HC69 Box 10

West Union WV 26456 West Union WV 26456

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: __ Same as Above NAME:_Same as Above

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.

(C)  PUBLICATION.

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

()  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)

Gasie V. Nellec
SIGNATURE: ///)/ /@ % DATE: //ﬂ/ﬁ///f

After completing SECTION 2, APPLICANT should submit form and fees to Clerk of Doddridge
County Court 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:
Dated:
(] Is NOT located in a Specific Flood Hazard Area (Notify applicant that the application

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

[ Is located in Special Flood Hazard Area.
FIRM zone designation
100-Year flood elevation is NGVD.
Stream name
Profile #

[ Unavailable




(] The proposed development is located in a floodway.
(1 See section 4 for additional instructions.
SIGNED DATE

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.

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

(1 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).

(1 Plans showing the extent of watercourse relocation and/or landform alterations.

[ Top of new fill elevation Ft. NGVD.

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.

[ 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:
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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-Built) 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.



lI

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:

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
FLOODPLAIN APPLICATION PERMIT FEES

Accessory Building and/or Appurtenant Structures $100.00
(examples: garage, storage or pole building, carport)
(the total cost of which do not exceed $10,000.00)

Accessory Building and/or Appurtenant Structures, Additions and/or Substantial Improvement to
Single Family Residential or Manufactured Homes, New Single or Multi-Family Residential and
Commercial Structures or Substantial Improvement to existing Commercial Structures, Commercial
Land Use Changes and Land Altering Activities

(commercial structures includes buildings used for business purposes)

(the total costs of which exceed $10,000.00 but do not exceed $50,000.00) ----- $250.00

Accessory Building and/or Appurtenant Structures, Additions and/or Substantial Improvement to
Single Family Residential or Manufactured Homes, New Single or Multi-Family Residential and
Commercial Structures or Substantial Improvement to existing Commercial Structures, Commercial
Land Use Changes and Land Altering Activities

(commercial structures includes buildings used for business purposes)

(the total costs of which exceed $50,000.00 plus $2.00 per $1,000.00 to cover costs over

$50,000.00) ---- $350.00

New Industrial Structures or Additions and/or Substantial Improvement to Existing Industrial
Structures, changes in Land Use and Land Altering Activities for Industrial purposes
(industrial structures includes oil and/or natural gas wells, roads, bridges, tank pads, and
Buildings used or associated with oil and natural gas purposes)
(the total costs of which do not exceed $100,000.00) $500.00

New Industrial Structures or Additions and/or 'SAﬁBstfafriii‘ahlr'I”mprovement‘ to Exis/tittﬁrlaﬁaiistr'i”afl
Structures, changes in Land Use and Land Altering Activities for Industrial purposes
~ (industrial structures includes oil and/or natural gas wells, roads bridges, tank pads and
Buildings used or associated with oil and natural gas purposes)
~ (the total costs of which exceed $100,000.00 plus $5.00 per $1, 000.00 in costs over 7
$100,000.00) ----=---=---s-cmeoneoeeee , $1,000.00

’Approprlate fee for Monroe to Cornwell Pro;ect
onstructlon $2 000, 000
IS 2,000, 000 $100 000 $1 '900,000./ 51,000 = $1,900 x. $5:00 =:59,500 + Base $1,000 fee $10; 500

Maximum Fee: In no event shall any Floodplain Application Permit Fee charged under the Doddridge
County Floodplain Ordinance exceed the sum of $25,000.00.




ECCM-AEC"_------------

625 W. Ridge Pike
Suite E-100

Conshohocken, PA 19428
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SECTION 2

PROJECT DESCRIPTION AND PREPARERS OF INFORMATION



Project Description

Dominion Transmission, Inc.
Monroe to Cornwell Project

Proposed Additional Compression at L.L. Tonkin Compressor Station
West Union, Doddridge County, West Virginia

The Dominion Transmission, Inc. (DTIl) Monroe to Cornwell Project (Project) is designed to
provide up to 205,000 dekatherms per day (Dt/d) of firm transportation service for Columbia Gas
Transmission (NiSource) with the construction of the proposed facilities. The Project facilities
include:

(1) Additional compression at DTI's existing L.L. Tonkin Station, which is located in Doddridge
County, West Virginia (WV). Two units will be added for a total of 12,552 additional
horsepower as well as associated ancillary equipment, station piping, coolers, and buildings.

(2) The addition of gas coolers at DTI's existing Mockingbird Hill Compressor Station in Wetzel
County, WV.

(3) A new measurement and regulation facility (M&R) owned and operated by DTI for the
delivery of gas to NiSource. The M&R is to be located at DTI's existing compression station,
Cornwell Compressor Station, located in Kanawha County, WV. Existing units 18 and 19 at
Cornwell Station will be modified to ensure reliability with this project.

The L.L. Tonkin Compressor Station located on Route 18 in Doddridge County, WV will be
upgraded to increase the natural gas throughput of the existing downstream mainline by
boosting the pressure of the natural gas up to the current maximum allowable operating
pressure (MAOP) of 1,200 pounds per square inch gauge (psig) to move gas south to Cornwell
Station. DTl is proposing to upgrade the L.L.. Tonkin Compressor Station with the addition of
two (2) new turbine units (combined 12,552 horsepower), and upgrades to the existing station
for bidirectional flow on a 33.55 acre parcel owned by DTI. Appurtenant facilities include an
addition to the compressor building, a new office building, coolers, and station piping.

During construction of the proposed facilities, DTI anticipates utilizing existing compressor
station property for any storage and contractor wareyard needs. In addition, Project engineers
have determined that the existing bridge, which provides access to the Station, will not be
adequate for construction activities. As a result a temporary span bridge is required to facilitate
the movement of construction and Project-related equipment across Middle Island Creek.
Installation of the proposed bridge crossing will result in temporary impacts above the ordinary
high watermark of both banks of Middle Island Creek. Use of the proposed bridge and
installation will not result in any instream impacts. Construction techniques will be consistent
with DTI's Erosion and Sediment Control Plan (ESCP) and the conditions and requirements of
Federal and state permits.



Per the Federal Emergency Management Agency (FEMA) Flood Insurance Rate Map (Map
Number 54017C0120C) effective date October 4, 2011, the AE 100-year floodplain encroaches
into the Station property, specifically in the area of the compressor station expansion, coolers,
and station piping. The Flood Insurance Study (54017CV000A) dated October 4, 2011
indicates the 100-year flood elevation is 770 feet. The FEMA information pertained herein
demonstrates the location of the 100-year floodplain and the assigned elevation of 769 feet to
770 feet (see profile 22P in the Flood Insurance Study).

L.L. Tonkin is situated adjacent to Middle Island Creek and in order to expand the station and
complete the necessary work impacts to the 100-year floodplain are unavoidable. The
proposed Project will resuit in minor grading and fill below 770 feet in order to build up the site in
the area of the compressor station expansion and cooler installation. DTI proposes to install
819 cubic yards (CY) of fill to build up the area to an elevation of 778 feet, which is necessary to
match the grade of the existing compressor station and safely install the necessary
components. DTl completed a Hydrologic Engineering Centers River Analysis System (HEC-
RAS) assessment of the existing and proposed conditions and demonstrated, within the purview
of the Doddridge County Floodplain Ordinance, that the proposed grading and addition of fill will
not pose an adverse impact on base flood elevations and will not result in an increase to surface
water levels. Upon completion of construction all proposed Project components will be situated
at elevations that are 2 feet above the limits of the 100-year floodplain. The temporary bridge
will be installed at the elevation of the current bridge between 772ft and 770ft and will only be
utilized for the life of the Project and then removed and will not result in any grading or fill.




Preparers of information
Doddridge County Floodplain Permit

Dominion Transmission, Inc.
Monroe to Cornwell Project

Proposed Additional Compression at L.L.. Tonkin Compressor Station
West Union, Doddridge County, West Virginia

The following details those entities responsible for the information provided herein in support of
Dominion Transmission, Inc.’s (DTI) Doddridge County Floodplain Permit for the proposed
additional compression at the L.L. Tonkin Compressor station for the Monroe to Cornwell
Project (Project):

L.L. Tonkin Site Design

Hunt, Guillot & Associates, LLC (HGA Engineering)

Design Engineer: Nathan Smith

West Virginia Registered Professional Engineer: License 21548
480 Johnson Road

Meadowpointe |, Suite 310

Washington, PA 15301

L.L. Tonkin HECRAS Assessment

AECOM

HECRAS Engineer: Bradely D. Newlin

West Virginia Registered Professional Engineer: License 20731
Foster Plaza 6

681 Andersen Drive, Suite 400

Pittsburgh, PA 15220
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SECTION 3

FEMA MAPPING




Map Location Map Iindex

Path: Y:\Projects\Dominion_Energy\Monroe_to_Cornwel\Map\
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Federal Emergency Management Agency

FIGURE 2

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

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
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- SPECIAL FLOOD HAZARD AREAS (SFHAs) SUBJECT TO
INUNDATION BY THE 1% ANNUAL CHANCE FLOOD

The 1% annual chance flood (100-year flood), also known as the base flood, is the flood that has

a 1% chance of being equaled or exceeded in any given year. The Special Flood Hazard Area is

the area subject to flooding by the 1% annual chance flood. Areas of Special Flood Hazard

include Zones A, AE, AH, AQ, AR, A99, V, and VE. The Base Flood Elevation is the water-surface

elevation of the 1% annual chance fiood.

ZONE A No Base Flood Elevations determined.

ZONE AE Base Flood Elevations determined.

ZONE AH Flood depths of 1 to 3 feet (usually areas of ponding); Base Flood Elevations
determined.

ZONE AO Flood depths of 1 to 3 feet (usually sheet flow on sloping terrain); average

depths determined. For areas of alluvial fan flooding, velocities also determined.

ZONE AR Special Flood Hazard Areas formerly protected from the 1% annual chance
flood by a flood control system that was subsequently decertified. Zone
AR indicates that the former flood control system is being restored to provide
protection from the 1% annual chance or greater flood.

ZONE A99 Area to be protected from 1% annual chance flood by a Federal flood
protection system under construction; no Base Flood Elevations determined.

ZONE V Coastal flood zone with velocdity hazard (wave action); no Base Flood Elevations
determined.

ZONE VE Coastal flood zone with velodty hazard (wave action); Base Flood Elevations
determined.

m FLOODWAY AREAS IN ZONE AE

The floodway is the channel of a stream plus any adjacent floodplain areas that must be kept free of
encroachment so that the 1% annual chance flood can be carried without substantial increases in
flood heights.

OTHER FLOOD AREAS

ZONE X Areas of 0.2% annual chance flood; areas of 1% annual chance flood with
average depths of less than 1 foot or with drainage areas less than 1 square
mile; and areas protected by levees from 1% annual chance flood.

[ ] omermes
ZONE X Areas determined to be outside the 0.2% annual chance floodplain.
ZONE D Areas in which flood hazards are undetermined, but possible.
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CBRS areas and OPAs are normally located within or adjacent to Special Flood Hazard Areas.
1% Annual Chance Floodplain Boundary

0.2% Annual Chance Floodplain Boundary
Floodway boundary

_—— — Zone D boundary

CBRS and OPA boundary

Boundary dividing Special Flood Hazard Area Zones and boundary
dividing Special Flood Hazard Areas of different Base Flood Elevations,
fiood depths, or flood velocities.
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DODDRIDGE COUNTY,

WEST VIRGINIA
AND INCORPORATED AREAS

COMMUNITY NAME COMMUNITY NUMBER

WEST UNION, TOWN OF 540025 .

DODDRIDGE COUNTY (UNINCORPORATED Doddridge County
AREAS) 540024

Effective: October 4, 2011

Federal Emergency Management Agency

FLOOD INSURANCE STUDY NUMBER
54017CV000A
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USGS FIGURE AND PHOTOGRAPHS
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Monroe to Cornwell Project - L.L. Tonkin CS w
West Union, Doddridge County .
7.5 Minute USGS Topographical Map

@ Site Location

Figure 1
1 inch = 2,000 feet
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AECOM Environment 1

Photo 1. W-DO-001 Sample point: PEM W-DO-001-WET 1. Direction: West Date: 7/08/2014

Photo 2. W-DO-001. Sample point: PEM W-DO-001-WET1, Direction: Northwest, Date: 7/08/2014

L.L. Tonkin CS Photolog July 2014




AECOM Environment 2

Photo 3. W-DO-001, PEM. Sample point: W-DO-001-UPL1, Direction: East, Date: 7/08/2014

‘,HI?'.-.‘E»:."A.L---... : Qﬁ(ﬂ

Photo 4. S-DO-001. Direction: East, Date: 7/08/2014

L.L. Tonkin CS Photolog July 2014




AECOM Environment 3

Photo 5. S-DO-001. Direction: North, Date: 7/08/2014

Photo 6. S-DO-001. Direction: South, Date: 7/08201'4 .

L.L. Tonkin CS Photoiog July 2014



AECOM

Photo 8. W-DO-002, PEM. Sample point: W-DO-002-UPL1, Direction:

L.L. Tonkin CS Photolog

Environment 4

Northwest, Date: 7/08/2014

July 2014



AECOM

Photo 9. S-DO-002. Direction: Southwest, Date: 7/08/2014

Photo 10. S-DO-002. Direction: Northeast, Date: 7/08/2014

L.L. Tonkin CS Photolog

Environment

July 2014




AECOM Environment

Photo 11. S-DO-002. Direction: South, Date: 7/08/2014

Photo 12. L.L. Tonkin Compressor Station. Direction: East, Date: 7/08/2014

L.L. Tonkin CS Photolog

July 2014




AECOM Environment

Photo 13. Tonkin Compressor Station. Direction: South, Date: 7/08/2014

Photo 14. Tonkin Compressor Station. Direction: Southwest, Date: 7/08/2014

L.L. Tonkin CS Photolog

July 2014



AECOM Environment 8

Photo 15. Tonkin Compressor Station. Direction: Northeast, Date: 7/08/2014

Photo 16. Tonkin Compressor Station. Direction: North, Date: 7/08/2014

L.L. Tonkin CS Photolog July 2014
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HYDROLOGY & HYDRAULICS REPORT
FOR

L.L. TONKIN STATION

1.0 PROJECT OVERVIEW

Dominion Transmission, Inc. has proposed expansion of an existing natural gas compressor station in West
Union, Doddridge County. Upon completion of construction activities, proposed compressor station facilities and |
grading will remain. ' |

The proposed project is located in the Middle Island Creek watershed. The proposed grading for the compressor

|
|
station expansion is located within the FEMA Flood Zone AE (with no FEMA-determined floodways) along Middle 1
Island Creek. |

\

1.1 Existing Conditions

The stream and floodplain were surveyed by 13 Engineering and Consulting LLC during a site
investigation. A site investigation of the project area identified the bottom width of the existing stream at
the project location to be approximately seventy feet (70') and the overall depth of the channel to be
approximately thirteen feet (13'). Channel side slopes range from approximately 1.5H:1V to steeper than
1H:1V and the channel top width is approximately eighty feet (80"). The flow depth was observed to be
five and a half feet (5.5"). There is an existing road crossing approximately 830 feet downstream of the
proposed grading.

The existing road crossing consists of a steel bridge with concrete piers and abutments. The existing
crossing is proposed to remain in place. The drainage area for this project is approximately 123 square
miles. See Appendix A for figures.

1.2 Proposed Conditions

Proposed grading activities will take place to expand the existing L.L. Tonkin compressor station and will
involve fill material being placed within the 100-year floodplain. See Appendix A for a figure of the site.

2.0 TECHNICAL APPROACH

|

|
The proposed facilities were analyzed for their impacts to the existing stream. A hydrology and hydraulics }
analysis was completed for the existing conditions and the proposed conditions. The effective FEMA Flood |
Insurance Study (FIS) for this project is “Doddridge County West Virginia and Incorporated Areas,” effective
October 4, 2011; this study was created as a digital conversion of the initial Countywide FIS. Since the project is
located in a FEMA detailed study zone AE, data from the FIS was used in the hydraulic and hydrologic analyses.

2.1 Precipitation Data

The peak discharge calculated in the FEMA Flood Insurance Study (FIS) was used; therefore, no
precipitation data was obtained.
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2.2 Hydrology Analysis

The results of the hydrologic analyses in the FIS show a drainage area of 134.78 square miles, with a peak
discharge 1-percent-annual-chance of 15,200 cubic feet per second (cfs) on the nearest downstream cross
section on Middle Island Creek. This discharge from the FIS was used as the 100-year design flow,
providing a conservative design fiow. A summary of the runoff results is contained in Table 1 below.

TABLE 1.

Summary of Design Flows (cfs)

100-Year Design Flow
Middle Island Creek 15, 200

The detailed input parameters and runoff results are contained in the hydrology calculations included in
Appendix C.

2.3 Hydraulic Analysis

Hydraulic calculations were performed to analyze the anticipated impacts of constructing the proposed
facilities. This analysis was completed to determine whether the proposed activity complied with Section 4.3
of the Doddridge County Floodplain Ordinance.

HEC-RAS Version 4.1.0 was used for the hydraulic calculations. Both an existing and proposed geometry
were created. The data for the cross-sections and existing bridge came from surveyed points (vertical datum
NAVD 88). Points were taken across the floodplain and surrounding area, and nine cross sections were taken
along the stream. Three-dimensional surfaces were created in AutoCAD Civil 3D from this data and additional
cross sections were cut from this surface. The proposed geometry uses blocked obstructions in the locations
of proposed fill.

The Manning's “n” values used for Middle Island Creek in the FIS ranged from 0.040 to 0.045 in the channel
and 0.050 to 0.070 in the overbank. Our analysis used a value of 0.040 in the channel, corresponding to a
clean, winding channel with some pools and shoals. Values in the overbank ranged between 0.050 and 0.070,
depending on the amount of vegetation and debris at a particular location.

Expansion and contraction coefficients of 0.3 and 0.1, respectively, were used at all cross sections, except
the two bounding cross sections of the existing bridge (River Stations 826.02 and 769.3), where values of 0.5
and 0.3 were used.

The bridge modeling approach was Energy (Standard Step) for the Low Flow method and Energy Only
(Standard Step) for the High Flow method, though the bridge is not submerged in the 100-year design storm.

Both the existing and proposed condition use the same steady flow data and are run using a subcritical flow
regime. The boundary condition is a known downstream water surface elevation. The water surface elevation
767.8 feet, was obtained from the water surface profiie in plate 22P of the FIS, which also uses the vertical
datum NAVD 88. The discharge used in the model is described in Section 2.2 of this report, and shown in
Table 1. Table 2 provides a summary of water surface elevations in the Project area.
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The design input parameters and analysis results are contained in the hydraulic calculations included in

Appendix D.

TABLE 2.
Summary of Water Surface Elevations
River Station Existing | Proposed D!fference
100-year | 100-year in WSE

2304.58 771.16 771.20 0.04
1970.3 770.82 770.86 0.04
1900 770.72 770.78 0.06
1800 770.08 770.13 0.05
1700 769.80 769.80 0.00
1636.04 769.76 769.77 0.01
1600 769.78 769.79 0.01
1500 769.72 769.72 0.00
1422.55 769.68 769.68 0.00
916.96 768.89 768.89 0.00
868.08 768.86 768.86 0.00
826.02 768.86 768.86 0.00
769.3 768.60 768.60 0.00
721.29 768.60 768.60 0.00
289.25 767.80 767.80 0.00

3.0 ANALYSIS RESULTS

A comparison of the existing and proposed conditions shows that the proposed structure will have virtually no
impact on the flow characteristics of the stream that were analyzed or on adjacent properties. These calculations
also show that proposed construction does not increase tailwater velocity. Further analysis shows that the
existing bridge structure is able to safely convey the 100-year design flow without overtopping the existing road
crossing. Refer to Appendix D for detailed results of the analysis.

AZCOM :




APPENDIX A
FIGURES
1

=




g on |
- a00- _,¢—~T‘“~=-h“;ﬂk .Crystal
= ,.,..---'CRYST‘L UWes o LQI}E Ce:m

J

N
Zn

‘/%/(m

N Tt

et
I CR-1118

7~ Hunter -
Stcinsberry Dz

N\ A

\

Spring

R 04'9'“} .

BN KN
L7

\
r‘
|

——

T

FOSTER PLAZA 6

~DOMI

== $00 =
""" C(R-28  NUTTER FRK
/‘

=
//‘\VUZ(Y‘I'\"U?'J\' = \

!

NION TRANSMISSI

445 WEST MAIN ST,
CLARKSBURG, WV 26301

ON. INC.

DRAWING NO. FIGUR

681 ANDERSEN DRIVE, SUITE 400 DATE: SCALE:
PITTSBURGH, PA 15220 07/22/2015 1"=2000'
PREPARED BY: CHECKED BY: APPROVED BY: REV. DATE: PROJECT NO.
KRD BDN BDN 60327471

COMPANY RO
WEST U

L.L. TONKIN STATION
SITE LOCATION MAP

NON, WV

E 1

AD,




" 7000mE

51 8000"1E 51 goooan

JOINS PANEL 0110

5

[COMPANY{ROAD,

-
“‘n
o p gl
o)

5\

IVIiddledls landiCreeks
Sﬁ@f{oﬁ SRR X035 58

TN

603561

o ~_,:';'wm?:\\‘;- ] t‘
o
FWRIT '}N 0.

*‘M

3.<

* -
EiE

LNy

MAP SCALE 1" = 1000’
1000

. |||m||unr|u|u|!
|

|[ N ! PANEL 0120C

FIRM

FLOOD INSURANCE RATE MAP

DODDRIDGE COUNTY,

WEST VIRGINIA
AND INCORPORATED AREAS

PANEL 120 OF 325
(SEE MAP INDEX FOR FIRM PANEL LAYOUT)

CONTAINS

LOMMUNITY NUMBER  PANEL  SUFFIX
DOOURIDGE COUNTY 540024 120 c
WEST UNION, TOWN OF 540025 0120 4

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
54017C0120C

MAP REVISED ‘
OCTOBER 4, 2011 ’

Federal Emergency \Immgumnl A;_nnu

FIGURE 2

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 dste 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,




LEGEND:
EXISTING FEATURES:

1490 MAJOR CONTOUR (10’ INTERVAL)
MINOR CONTOUR (2' INTERVAL)
— e — ——— PROPERTY LINE
EDGE OF ROADWAAY
A A e EXISTING 100-YEAR WATER FLOODPLAIN

_ = MIDDLE ISLAND CREEK CENTERLINE

¥ ey — STREAM FLOW DIRECTION

gt

PROPOSED FEATURES

1490

MAJOR CONTOUR (10" INTERVAL)

|
9
N
|
L
i
j
|
|
4
N

— 70

MINOR CONTQUR (2' INTERVAL)

PROPOSED 100-YEAR FLOODPLAIN

i ie HEC-RAS CROSS SECTION
%6
X

%
REVISIONS
DATE DESCRIPTION APPROVED
PREPARED FOR : PREPARED BY:
DOMINION TRANSMISSION, INC  ASCOM
445 WEST MAIN ST,
CLARKSBURG, WV 26301 FOSTER PLAZA &
PHONE: (304) 623-8000 681 ANDERSEN DRIVE, SUITE 400

PITTSBURGH, PA 15220
PHONE: (412) 503-4700
FAX: {412) 503-4701

MONROE TO CORNWELL PROJECT
LL TONKIN STATION
WEST UNION
DODDRIDGE COUNTY, WEST VIRGINIA

HORIZONTAL SCALE: ~S SHOWN

1 \DGY:NIOWTOCAC VA \JRAWAGS\PIDC_DWG\TONKN= H-H LAST SAVED BY% <R:SLN_DAUEY 70F CREAICO ON: 7/26/20i5 13:17 AW

DRAWN BY: KRD 07-22-2015
DETAIL CK: BDN 07-23-2015
ITR: XXX XX-XX-XXX
ENVIRONMENTAL CK: XXX XX-XX-XXX
CONSTRUCTION CK: XXX XX-XX-XXX
_,;%__ AECOM PROJECT NO.: 60327471
SHEET: DRAWING DESC
80 400 o 80° FIGURE 3 HYDROLOGY & HYDRAULICS
ey — PLAN
REV.: 0




AZCOM

APPENDIX B

PHOTOS
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PHOTO 1
Existing compressor station.

PHOTO 2
Typical stream section.
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PHOTO 3
Existing bridge (downstream side).
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HYDROLOGY CALCULATIONS
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EXCERT FROM DODDRIDGE COUNTY FIS

3.1 Hydrologic Analyses

Hydrologic analyses were carried out to establish the peak discharge-frequency
relationships for each flooding source studied in detail affecting the county.

Discharge-frequency curves were developed on a regional basis that applies to West
Virginia (References 3 and 4). For the streams studied by detailed methods, 1-percent-
annual-chance flood elevations were determined through discharge-frequency relations
and the Manning equation. Within the Town of West Union, flood elevations were
determined through streamflow-station data relationships and the Manning’s equation.

Peak discharge-drainage area relationships for each stream studied by detailed methods
are presented in Table 2, “Summary of Discharges”.

Table 2 — Summary of Discharges

DRAINAGE PEAK DISCHARGE (CFS)

AREA 1-PERCENT-
FLOODING SOURCE AND LOCATION SQ. MILES ANNUAL- CHANCE
MIDDLE ISLAND CREEK
(Upstream of Doddridge-Tyler Coﬁitiyfb’dﬂﬁa&@ (134.78) (15,200)
Approximately 0.1 mile downstream of
confluence of Piggin Run 120.06 13,080
BUCKEYE CREEK
At confluence with Middle Island Creek 38.62 7,350
Downstream of confluence of Long Run 22.62 5,150
Upstream of confluence of Greenbrier Creek 9.41 3,050
Downstream of confluence of Traugh Fork 1.52 1,310
MEATHOUSE FORK
At confluence with Middle Island Creek 66.84 9,600
Downstream of confluence of Toms Fork 50.47 8,200
Downstream of confluence of Brushy Fork 29.87 6,050
Downstream of confluence of Laurel Run and
Big Isaac Creek 3.76 2,230
MCELROY CREEK
Upstream of confluence of Flint Run 61.95 9,250
Upstream of confluence of Rigging Run 51.23 8,300
Downstream of confluence of Talkington Fork 39.18 7,100
Downstream of confluence of Robinson Fork and
Big Battle Run 20.75 4,900
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EXCERT FROM DODDRIDGE COUNTY FIS

using the USACE HEC-2 step-backwater computer program, and the results were
published in a special flood hazard information report (References 5 and 6). Flood
profiles were drawn showing computed water-surface elevations for floods of the
selected recurrence intervals.

Channel roughness factors (Manning’s “n”) used in the hydraulic computations we<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>