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' m’ Attach this card to the back of the mailpiece,
or on the front if space permits.
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X O agert |

[ Addressee ]
B. Received by ( Printed Name) C. Date of Delivery '

D. is delivery address different from item 17 [ Yes

PS Form 381 1, February 2004
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[ 1. Adicle Addressed to: If YES, enter delivery address below: (1 No
| Dwayne E. Kelley ‘
I HC 67 Box 71 :
; West Union, WV 26456 :
‘l ' N 3. Service Type 7 :
| s EXCertified Mall ] Express Mail !
! O Registered O Returm Recsipt for Merchandise i
! 3 Insured Mail - O C.O.D. |
: 4. Restricted Delivery? (Extra Fee) O Yes :
|
i 2. Article Number - : N :
| (Mansferromseniceiabey - 7012 1010 0001 4282 B1bY !
Domestic Return Receipt 102595-02-M-1540 |




Legal Advertisement:

Doddridge County

Floodplain Permit Application

Please take notice that on the 31% day of July, 2013
EQT PRODUCTION COMPANY, filed an

application for a Floodplain Permit to develop land located at or
about: SHIRLEY GESSLER SURFACE OWNER, 387 ACRES, BIG FLINT,
GRANT DISTRICT, DB 282 PAGE 406, TAX MAP 2 PARCEL 11.
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 August 20, 2013.

Delivered to the:
Clerk of the County Court

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

Beth A Rogers, Doddridge County Clerk

Dan Wellings, Doddridge County Flood Plain Manager
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UNITED STATES POSTAL SERVICE
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Permit No. G-10
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By: BH - MEH - AML W. C .Underwood Jr.

Asst. Chief Tax Deputy Sheriff of Doddridge County

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

Doddridge County, West Virginia

No. 47
Date: July 10, 2013
***Customer copy*™
Received: #13-029 Smith land surveying for eqt-guessler centralized im $1,250.00

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

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

Asst. Chief Tax Deoutv _ ' Sheriff of Doddridge County




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

Asst. Chief Tax Deputy Sheriff of Doddridge County

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

Doddridge County, West Virginia

No. 189
Date: July 31,2013
***Customer copy™™*

Received: #13-029 SMITH LAND SURVEYING $2,552.50

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

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

Asst. Chief Tax Deoutv ~ Sheriff of Doddridge County




E(‘]y I Where energy meets innovation.

CENTRALIZED IMPOUNDMENT AND ACCESS ROAD PREPERATION

CONTRACTOR BID SCHEDULE
Gessler Centralized Impoundment

Item Description Estimated Cost
Erosion & Sediment Control $44,000.00
Unclassified Earthwork $163,000.00
Impoundment - Liner/Fence/Piping $201,000.00
Access Road & Manifold Pad $45,000.00
Stream Crossing $7,500.00

Total Estimated Cost $460,500.00
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Legal Advertisement:
Doddridge County

Floodplain Permit Application

Please take notice that on the 31* day of July, 2013
EQT PRODUCTION COMPANY, filed an

application for a Floodplain Permit to develop land located at or
about: SHIRLEY GESSLER SURFACE OWNER, 387 ACRES, BIG FLINT,
GRANT DISTRICT, DB 282 PAGE 406, TAX MAP 2 PARCEL 11.
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 August 20, 2013.

Delivered to the:
Clerk of the County Court

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

Beth A Rogers, Doddridge County Clerk

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

Fioodplain Permit Application

Please take notice that on the 31% day of July, 2013
EQT PRODUCTION COMPANY, filed an

apptication for a Floodplain Permit to develop land locatad at or
about: SHIRLEY GESSLER SURFACE OWNER, 387 ACRES, BIG FLINT,
GRANT DISTRICT, PB 282 PAGE 406, TAX MAP 2 PARCEL 11.

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 August 20, 2013,

Delivared ta the:
Clerk of the County Court

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

Beth A Rogers, Doddridge County Clerk

Dan Wellings, Doddridge County Flood Plain Manager
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PERMIT NO. /3 -0'2\?
DODDRIDGE COUNTY

FLOODPLAIN DEVELOPMENT

PERMIT
PURPOSE FOR PERMIT:__F RZ S [/ LW ATER 1mPoanbmE w7

ISSUED TO E(Q 7T FPRoNvcrioN Lo.

ADDRESS:__/ [5 FPro FrEss/0N AL LLACE

Lo Aok ZKO

BRIDEC 5/90427‘, wi 2e33)p
PROJECT ADDRESS:

Ble FLves RLoN - CESSLER
N | MPoudD e
N\ .
ISSUED BY: ‘//@M Mé@&j

DATE: 02//22//’20/5

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

VISIBLE FROM THE STREET.




PERMIT NO: 13-029

Gessler Centralized
Impoundment Site

DODDRIDGE COUNTY

FLOODPLAIN DEVELOPMENT PERMIT APPLICATION

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

PWNR

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.

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

o

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

DATE 7-¢7-+3

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

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

APPLICANT’S NAME: EQT Production Company
ADDRESS: 115 Professional Place P.O. Box 280 Bridgeport WV 26330

TELEPHONE NUMBER:_304-848-0076




BUILDER’S NAME: EQT Production Company
ADDRESS: 115 Professional Place P.O. Box 280 Bridgeport WV 26330

TELEPHONE NUMBER:_304-848-0076

ENGINEER’S NAME: Cyrus S.Kump/Navitus Engineering Inc.
ADDRESS: 151 Windy Hill Lane Winchester VA 22602

TELEHONE NUMBER:_888-662-4185

PROJECT LOCATION:

NAME OF SURFACE OWNER/OWNERS (IF NOT THE APPLICANT) Shirley Gessler

ADDRESS OF SURFACE OWNER/OWNERS (IF NOT THE APPLICANT)_HC 67 Box, 81
West Union, WV 26456
DISTRICT: Grant

DATE/FROM WHOM PROPERTY
PURCHASED: Eric Gessler-11/09/09, (Will Book 42/132)

DEED BOOK REFERENCE:_DB 282 Page 406

TAX MAP REFERENCE;_Tax Map 2 Parcel 11

EXISTING BUILDINGS/USES OF PROPERTY: 2_residential structures,l storage bldg
NAME OF AT LEAST ONE ADULT RESIDING IN EACH RESIDENCE LOCATED UPON THE SUBJECT
PROPERTY Shirley Gessler

ADDRESS OF AT LEAST ONE ADULT RESIDING IN EACH RESIDENCE LOCATED UPON THE
SUBJECT PROPERTY HC 67, Box 81, West Union 26456

LAND BOOK DESCRIPTION: 387 acres on the waters of Big Flint
|

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

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



(]
(]
(]
(]
(]

(]
(]
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()
()
(
(]
(]
(K

D.

B.

ACTIVITY STRUCTURAL TYPE

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

Manufactured/Mobil Home

OTHER DEVEOPLMENT ACTIVITIES:

Fill (] Mining (] Drilling (] Pipelining

Grading

Excavation (except for STRUCTURAL DEVELOPMENT checked above)

Watercourse Altercation (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)

Develop a centralized Impoundment for freshwater to aid in

0il and gas production.

STANDARD SITE PLAN OR SKETCH

. SUBMIT ALL STANDARD SITE PLANS, IF ANY HAVE BEEN PREPARED.
. IF STANDARD SITE PLANS HAVE NOT BEEN PREPARED:

SKETCH ON A SEPARATE 8 /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. (SEE ATTACHED SITE PLAN)

3. SIGN AND DATE THE SKETCH.

ACTUAL TOTAL CONSTRUCTION COSTS OF THE COMPLETE DEVELOPMENT
IRRESPECTIVE OF WHETHER ALL OR ANY PART OF THE SUBJECT PROPOSED
CONSTRUCTION PROJECT IS WITHIN THE FLOODPLAIN $_(see Attachment

ADJACENT AND/OR AFFECTED LANDOWNERS:

3




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

NAME: Michael Benedum NAME:_See Attachment 1
ADDRESS: Rt 5 Box 426 ADDRESS:for additional adjacent
Salem WV 26426 owners

NAME: Jordan Family Partnership NAME: Stephen W. Trent

ADDRESS: 41 S Front st. ADDRESS: 14 Millbrook RA4
York Haven PA 17370 Bridgeport WV 26330

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: Dwayne E. Kelley NAME: N/A

ADDRESS: HC 67 Box 71 ADDRESS:
West Union WV 26456

NAME: N/A NAME: N/A
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.




Attachment 1

Marty L. Baker
164 Valley St.
Salem WV 26426

Paula A. Ash
Rt. 2 Box 290-1
Salem WV 26426

Dwayne E. Kelley
HC 67 Box 71
West Union 26456




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):_M}"(J

SIGNATUR pate: 2~ /772

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

SECTION 3: FLOODPLAIN DETERMINATION (to be completed by Floodplain
Administrator/Manager or his/her representative)

THE PROPOSED DEVELOPMENT:

THE PROPOSED DEVELOPMENT IS LOCATED ON:

FIRM Panel:_1, 0 Supr7Cot3o
Dated: ?:/,3 'll///fB

] Is NOT located in a Specific Flood Hazard Area (Notify applicant that the application
review is complete and NO FLOOPLAIN DEVELOPMENT PERMIT IS REQUIRED).

0 Is located in Special Flood Hazard Area.
FIRM zone designation
100-Year flood elevation is: NGVD (MSL)

Unavailable

The proposed development is located in a floodway.
FBFM Panel No.

See section 4 for additional instructions.




SIGNED DATE

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

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

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

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

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

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

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

engineer or architect.

[ 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.

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



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 complete an appealing process below.

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

County Commission Decision - Approved []Yes [] No

CONDITIONS: 1

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:

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

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

SECTION 7: COMPLIANCE ACTION (To be completed by the Floodplain
Administrator/Manager or his/her representative).

The Floodplain Administrator/Manager or his/her representative will complete this section
as applicable based on inspection of the project to ensure compliance with the Doddridge
County Floodplain Ordinance.

INSPECTIONS:

DATE:

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
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’l SMITH LAND SURVEYI’NG, INC. [LETFE[RR ©F TAN@MUTTA&

P.O. BOX 150, GLENVILLE, WV 26351

DATE JOB NO.
(304) 462-5634 + FAX (304) 462-5656 : 213 7838
) ATTENTION

Dan Wellings
RE:

TO: Doddridge County Floodplain Coordinator Gessler Centralized Impoundment

118 East Court Street

=
West Union, WV 26456 ‘ -
L =T
Ty = g
: r it
el
@ =a
, WE ARE SENDING YOU [X Attached [0 Under separate cover via the following items: —=
(0 Shop drawings [J Prints O Plans O Samples O Spedcifications
ﬁ.:_’. u‘
O Copy of letter O Change order O =
COPIES DATE NO. DESCRIPTION
1

Application for Doddridge County Floodplain Permit with attachments

Gessler Centralized Impoundment Site Plans

Floodplain Analysis of Flint Run - Gessler Centralized Impoundment

SLS Check No. 17758 for $1,250.00 Permit Fee

THESE ARE TRANSMITTED as checked below:

X For approval [0 Approved as submitted O Resubmit copies for approval
& For your use [0 Approved as noted O Submit copies for distribution
> X As requested O Returned for corrections O Return

corrected prints
[0 For review and comment O

O FOR BIDS DUE 20

[0 PRINTS RETURNED AFTER LOAN TO US
REMARKS

COPY TO SLS Files; EQT Production Company

SIGNED: Deanna McVicker

If enclosures are not as noted, kindly notify us at once.




_ LS 50 SURVEYI’NG, INC. LETTER OF rRANSMITTAL

TO: Doddridge County Floodplain Coordinator

P.O. BOX 150, GLENVILLE, WV 26351

DATE JOB NO.

(304) 462-5634 » FAX (304) 462-5656 : 7/17/13 7838

ATTENTION

Dan Wellings

RE:
Gessler Impoundment - EQT Production Company

118 East Court Street

West Union, WV 26456

5, WE ARE SENDING YOU [ Attached [J Under separate cover via the following items:

[J Shop drawings
[J Copy of letter

O Prints O Plans O Samples O Specifications
(O Change order O

COPIES

DATE

DESCRIPTION

1 set

Revised Doddridge County Floodplain Permit with requested information

|

SLS Check #17763 for $1,000.00 Expense Deposit

THESE ARE TRANSMITTED as checked below:

REMARKS

X For approval
B For your use

M As requested

O For review and comment O

O FOR BIDS DUE

[0 Approved as submitted O Resubmit copies for approval
O Approved as noted O Submit copies for distribution

[ Returned for corrections O Return corrected prints

20 O PRINTS RETURNED AFTER LOAN TO US

COPY TO SLS Files, EQT Production Company

SIGNED: Deanna McVicker

If enclosures are not as noted, kindly notify us at once.




 x 4
‘ s‘s SMITH LAND SURVEYING, INC.
A S——

P.O. BOX 150, GLENVILLE, WV 26351
(304) 462-5634 « FAX (304) 462-5656

118 East Court Street

West Union, WV 26456

TO: Doddridge County Floodplain Coordinator

WE ARE SENDING YOU [X Attached [0 Under separate cover via

LETTER OF TRANSMITTAL

DATE JOB NO.
7/26/13 7838
ATTENTION

Dan Wellings

RE:
Gessler Impoundment - EQT Production Company

the following items:

>

O Shop drawings O Prints O Plans O Samples O Specifications
O Copy of letter O Change order ]
COPIES DATE NO. DESCRIPTION
1 SLS Ck #17770 for remaining Floodplain Permit Fee of $1552.50

I HAVE ENCLOSED A SELF-ADDRESSED STAMPED ENVELOPE IF YOU WOULD BE SO

KIND AS TO RETURN THE CHECK THAT YOU HAVE THAT IS INCORRECT.

Thank you!

THESE ARE TRANSMITTED as checked below:

[0 For approval O Approved as submitted
O For your use ] Approved as noted
> As requested O Returned for corrections

[0 For review and comment O

O Resubmit copies for approval
O Submit copies for distribution
O Return corrected prints

O FORBIDS DUE 20

REMARKS

[0 PRINTS RETURNED AFTER LOAN TO US

COPY TO SLS Files

SIGNED: Deanna McVicker

If enclosures are not as noted, kindly notify us at once.




POT E STA Engineers and Environmental Consultants
7012 MacCorkie Avenue, SE, Charleston, WV 25304 - (304) 342-1400 « FAX (304) 343-9031; www.potesta.com

December 11, 2014

Mr. Bo Wriston

Doddridge County Floodplain Coordinator
Doddridge County Commission

118 East Court Street

West Union, West Virginia 26456

RE: Request for Termination of Existing Floodplain Permit Application
EQT Production Company
EQT Gessler Centralized Impoundment
Doddridge County, West Virginia
POTESTA Project No. 0101-14-0524

Dear Mr. Wriston:

Potesta & Associates, Inc. (POTESTA) is pleased to submit this letter requesting termination of
existing floodplain permit number 13-029 for the Gessler Centralized Impoundment project. The
proposed project has been completed including those portions located within the floodplain.
Areas of disturbance have been stabilized and revegetated. No aboveground structures were
constructed as part of this project.

If you have any questions, please feel free to contact me at (304) 342-1400 or
jmsmith@potesta.com, or Megan Landfried Neylon (EQT) at (304) 848-0061.

Sincerely,

POTESTA & ASSOCIATES, INC.

Senior Engineer
IMS/clr
Enclosures

c: Ms. Megan Landfried Neylon — EQT (via email)

POTESTA & ASSOCIATES, INC.
Charleston, West Virginia ¢ Morgantown, West Virginia ¢ Winchester, Virginia ¢ Cambridge, Ohio



PROFESSIONAL ENERGY CONSULTANTS

A DIVISION OF SMITH LAND SURVEYING, INC.

June 28, 2013

Mr. Dan Wellings

Doddridge County Floodplain Coordinator
118 East Court Street

West Union, WV 26456

Re: Proposed EQT Production Company- Gessler Centralized Impoundment
Mr. Wellings;

On behalf of our client, EQT Production Company, we are submitting an application for a
Doddridge County Floodplain Permit for the above referenced site. A floodplain application for
this site was submitted previously. The West Virginia DEP required an additional note to be
placed on the site plans. We are re-submitting the application under the current Doddridge
County ordinance dated May 21%, 2013.

The project is to construct an access road and centralized impoundment. Please find attached
a copy of the site plans and floodplain analysis and other necessary permits acquired for the
project. As shown in the floodplain analysis the project will raise the base flood elevation no
more than 0.21 feet and no upstream or downstream properties will be affected. Also please
find attached the permit application fee of $1,250.00.

If you have any questions, please call.

~
Leslie Pierce =
Smith Land Surveying, Inc. s T
226 West Main c:.)
Glenville, WV 26351 g i
(304) 462-5634 Ipierce@slssurveys.com o = '
< 19
= =
P.O. Box 150, 226 West Main Street, Glenville, WV 26351 56065 Dilles Bottom Road, Shadyside, OH 43947
T: (304)-462-5634  F: (304)-462-5656 T: (740)-671-9911

h:\cadd\work 7800-7899\7838\gessler-doddridge flood plain app-revi7838 doddridge fp application cover letter 62813.docx



ﬁ e———
S‘s PROFESSIONAL ENERGY CONSULTANTS

A DIVISION OF SMITH LAND SURVEYING, INC.

July 17,2013

Mr. Dan Wellings

Doddridge County Floodplain Coordinator
118 East Court Street

West Union, WV 26456

Re: Proposed EQT Production Company- Gessler Centralized Impoundment
Mr. Wellings;

In response to you conversations and emails with Thomas Meeks of our office, please find
attached the revised Doddridge County floodplain application. Please also find the signed and
sealed cover letter and signed and sealed floodplain analysis of Flint Run. The itemized cost
breakdown for the construction cost is also attached. As stated in the engineer’s cover letter,
the pre-construction BFE for the site is 760.03 feet (NGVD29 Datum) and the post construction
BFE is proposed at 760.19 feet (NGVD29 Datum, yielding a maximum increase of 0.16 feet to
the BFE at the center of the proposed impoundment. This will cause no impact to upstream or
downstream properties.

Included in the attachments are the following: signed and sealed cover letter and signed and
sealed floodplain analysis of Flint Run, FEMA map with impoundment shown and WV Flood
Hazard Tool map with impoundment location.

If you have any questions, please call.

Leslie Pierce

Smith Land Surveying, Inc.

226 West Main

Glenville, WV 26351

(304) 462-5634 Ipierce@slssurveys.com

P.O. Box 150, 226 West Main Street, Glenville, WV 26351 56065 Dilles Bottom Road, Shadyside, OH 43947
T: (304)-462-5634  F: (304)-462-5656 T: (740)-671-9911

h:\cadd\work 7800-7899\7838\gessler-doddridge flood plain app-rev\7838 doddridge fp application cover letter rev7152013.docx
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WEST VIRGINIA DEPARTMENT OF TRANSPORTATION
Division of Highways

Office of the District Engineer/Manager
District Four
Earl Ray Tomblin P. O. Box 4220 - Clarksburg, West Virginia 26302 - (304) 842-1500 Paul A. Mattox, Jr., P. E.

November 9, 2012

EQT Production Company

PO Box 280. 115 Professional Place
Bridgeport, WV 26330

Attn: Victor Moyers

Dear Applicant:

Your approved copy of Permit Number 04-12-0998 for a Drilling Permit is enclosed. A
description of the work is on the permit.

Please contact District Four office (telephone 304-842-1575), at least 48 hours in advance
of the date you plan to begin work so arrangements can be made to inspect the work authorized
by the permit. Failure to comply will result in cancellation of your permit.

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

Sincerely,

Greg Phillips
District Manager

a%%w; ] i

Denise Roncone
Permit Supervisor .
GP:DR:sg
Attachments
cc: County
Charleston
Permits

E.E.O/AFFIRMATIVE ACTION EMPLOYER

Secretary of Transportation/
Commissioner of Highways




Form MM-109
Rev. 05-19-05

PERMIT NO. 04-12-0998

PERMIT TO ENTER UPON, UNDER, OVER OR ACROSS THE STATE ROADS OF THE STATE OF
WEST VIRGINIA, AS PROVIDED FOR IN SECTION 6, ARTICLE 16, CHAPTER 17; SECTION 9,
ARTICLE 16, CHAPTER 17; SECTION 8, ARTICLE 4, CHAPTER 17, WEST VIRGINIA CODE, 1931, AS

AMENDED.

THIS PERMIT, Madelthis 16th  day of October 20 12 , between the WEST VIRGINIA
DEPARTMENT OF TRANSPORTATION, DIVISION OF HIGHWAYS, a statutory corporation hereinafter

called DIVISION and EQT Production Company
Address: P.O. Box 280, 115 Professional Place, Bridgeport, WV 26330

hereinafter called APPLICANT.

Phone No: 304-848-0076

WITNESSETH

In consideration of the hereinafter set out covenants and in accordance with Section 6, Article 16, Chapter
17; or Section 9, Article 16, Chapter 17; or Section 8, Article 4, Chapter 17, of the Official Code of West
Virginia, 193 1, as amended, and the rules and regulations promulgated thereunder, APPLICANT does hereby
apply to enter

Route Type & No. County Rt. 3 DOH Project No. (if applicable);
at 0.'.’;;+/- miles %‘Eﬁl of Junction Co. Rt. 3/1 Mile Post /[ § 2{
in Doddridge County, for the purposes hereinafter set forth and in accordance with the

plans and specifications which are attached hereto and made a part hereof: to utilize and maintain an entrance for

ingress and egress on CR 3 for the Gessler Centralized Impoundment Site. Please see attached SLS detail sketch Plan &

Profile View.

APPLICANT further agrees to accept the conditions hereinafter set forth:

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

2. APPLICANT agrees to reimburse DIVISION for inspection costs as follows:
~A. For any inspection costs incurred under this permit.

H B. At$ per linear foot for feet of water line installed under this permit

C. At$ per linear foot for feet of sewer line installed under this permit

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

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

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

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

7. The work authorized under this permit shall be completed on or before (Date): October 16, 2013

Applicant's signature on this permit affirms that all text herein is a verbatim reproduction of The West Virginia Division of
Highways Encroachment P?I,Edrm MM-109, revision date May 19, 2005. All attachments are inclusive to this permit.

RECOMMENDED: B

O it 2 SA
Title A FE - ? Bl P e Sy
Signature and Title of Aép% 7
BOND REQUIREMENT: APPROVED el O d By
BONDNO, 019033559 DATE 08/15/11 Original Signed By
Altached [ OnFile [ Creg Frips
P S N
INSPECTION: Owner/Consultant 1 Title District Manager
Full Time [J Part Time a West Virginia Division of Highways
periodic [ Reimbursable  [] No Cost [ . 422 . 2 .AragR
AUTHORIZATION NO: PERMIT NO: Qa=i

7838 RD




CHAPTER 17 WEST VIRGINIA CODE, 1931

§17-4-8, Use of roadbed by railroad, telephone company, ctc.
No railroad or electric or other railway shall be constructed upon the roadbed of any state road, except to cross the same,

nor shall any person, firm or corporation enter upon or construct any works in or upon such road, or lay or maintain
thereon or thereunder any drainage, sewer or water pipes, gas pipes, electric conduits or other pipes, nor shall any
telephone, telegraph or electric line or power pole, or any other structure whatsoever, be erected upon, in or over any
portion of a state road, except under such restrictions, conditions and regulations as may be prescribed by the state road
commissioner. Whenever any railroad or electric or other railway, heretofore or hereafter constructed, shall cross any
state road, it shall be required to keep its own roadbed, and the bed of the road or highway at such crossing, in proper
repair, or elseto construct and maintain an overhead or undergrade crossing; subject to the approval of the state road
commissioner; and the tracks of such railroad or railway at grade crossings shall be so constructed-as to give a safe and
easy approach to and across the same, and when the construction of such approaches is made necessary by a change in the
railroad grade at the grade crossing, the cost shall be upon the railway company.

§17-16-6. Permit by commission or county court for openings in or structures on public roads; franchises and

casements of oil, etc., transportation companies. .
No opening shall be made in any state or county-district road or highway, nor shall any structure be placed therein or
tbereover, nor shall any structure, which has been so placed, be changed or removed, except in accordance with a permit
from the state road commission or county court, as the case may be. No road or highway shall be dug up for laying or
placing pipes, sewers, poles or wires, or for other purposes, and no trees shall be planted or removed or obstructions

placed thereon, without the written permit of the commission or county court, or its duly authorized agent, and then only
in accordance with the regulations of the.commission or court. The work shall be done under the supervision and to the
satisfaction of thé commission or court; and the entire expense of replacing the highway in as good condition as before
shall be paid by the persons to whom'the permit was given, or by whom the work was done: Provided, however, That
nothing herein contained shall be so construed as to prevent any oil or gas company oI person having a proper permit or
franchise from transporting oil or gasoline along any of the public highways of this State, nor to give such company a
franchise without paying to the landowners through whose lands such road passes the usual and customary compensation
paid or to be paid to the landowners for such right of way. Any grant or franchise when made shall be construed to give

to such company or person only the right to use the easement in such public road.

A violation of any provision of this section shall be a misdemeanor, -and the person or corporation violating the same
shall, upon, conviction thereof, be fined nof less than twenty-five nor more than one hundred dollars for each offense.

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

The owner or tenant of land fronting on any state road shall construct and keep in repair all approaches or driveways to '

and from the same, under the direction of the state road commission, and, likewise, the owner or tenant of land fronting on
any county-district road shall construct and keep in repair approaches or driveways to and from the same, under the
direction of the county road engineer, and it shall be unlawful for such owner or tenant to*fill Lip any ditch, or place any
material of any kind or character in any ditch, so as in any manner to obstruct or interfere with the purposes for which it

was made.
SUPPLEMENTARY CONDITIONS

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

2. Applications for permission to perform work within highway rights of way shall be made on DIVISION'S standard

ermit form and shall be signed by the authorized representative of the person, firm or corporation applying.

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

4. APPLICANT, his agents, successor, heirs or assigns, contractors or any other person, firm or corporation working
unnder APPLICANT'S real or apparent authority, shall perform the work in a manner satisfactory to DIVISION.
Damage to the road resulting at any time from work authorized under this permit shall be repaired by APPLICANT.
Unsatisfactory repairs may be a corrected by DIVISION or its authorized agent and the cost thereof paid by

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

the road.
6. This permit is granted subject to removal of the authorized installation by APPLICANT at no cost to DIVISION when

required for improvement of the road, and subject to all regulations now or hereafter adopted by DIVISION.
7. Util\i’vty installation shall be in accordance with the current manual, "Accommodation of Utilities on Highway Right of
ayll
8. Drisslmlgﬁ gsgsvléybf{i igh%;%%f%/a;l;% with the current manual, "Rules and Regulations for Constructing Driveways on
9. DIVISION reserves the right to cancel this permit at any time, should APPLICANT fail to comply with the terms and
conditions under which it is granted.
10. This permit is granted only insofar as the DIVISION has a right to do so.




Revised 1/2012 @'4?‘
Dist. Permit Nurhber

-12-0998
BOND Number __019033559

OIL and GAS DATA INFORMATION SHEET

APPLICANT
Company Name EQT Production Company

Address P.O. Box 280, 115 Professional Place

City Bridgeport ST_WV Zip 26330
Contact Person Permit __Victoria Roark Telephone 304-848-0076
24/7 Road Maintenance Contact__Alan Mulcahy Telephone 304-543-5400 Cell
24/7 Backup Contact Telephone Cell

Drilling/ Fracking will require usage of ______ Less than 5000 Barrels of fluids ______ 5000 /+

Site Location
' ?).C} Fhng
Site Name Gessler Cent. Impoundment Road Local Name _Xoeqad Rte.# Co.Rt. 3

Decimal Format GPS N: 39.376 } W: 80.720% . County _Doddridge

Location Description

;3'3
On Rte. # CR3_being 0.32 mile@s E W of Jct. of Rte. # CR 3/1 and Rte. #

DOH USE ONLY HAULING ROUTE from US or WV Route (Attach Map)

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

Well location WGS83 Decimal Format GPS N: W:

WV DEP Permit Number 47 - -
STATE COUNTY PERMIT NUMBER
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ASSURANCE OF COMPLIANCE WITH THE DEPARTMENT OF COMMERCE

REGULATIONS UNDER TITLE VI OF THE
CIVIL RIGHTS ACT OF 1964

As a condition to the approval of a permit to enter upon West Virginia Division of
Highways’ right of way, the permittee agrees to the following:

(1) The permittee, for himself, his heirs, personal representatives successors in
interest, and assigns, as a part of the consideration hereof, does hereby agree
that in the event facilities are constructed, maintained, or otherwise operated,
for the accommodation of the traveling public or business users on any federal-
aid highway, such as eating, sleeping, rest, recreation, and vehicles services, he
will not discriminate on the ground of race, color, or national origin against
such traveling public or highway users in their access to and use of the facilities
and services so constructed, maintained, or otherwise operated, and that the
permittee shall maintain and operate such facilities and services in compliance
with all other requirements imposed pursuant to Title 15, Code of Federal
Regulations, Commerce and Foreign Trade Subtitle A, Office of the Secretary
of Commerce, Part 8 ( 15 C.F.R., Part 8) and as said regulations may be
amended.

) That in the event of breach of any of the above non-discrimination covenants
in Paragraph 1, the Department of Highways shall have the right to terminate
the permit as if said permit had never been paid or issued.

3) The permittee, for himself, his personal representatives, successors in interest
and assigns, as part of the consideration hereof, does hereby agree that, (1) No
person, on the ground of race, color, or national origin shall be excluded from
participation in, and be denied the benefits of, or otherwise subjected to
discrimination and the use of said facilities. (2) That in connection with the

- construction of any improvements of said }and and the furnishing of services
thereon, no discrimination shall be practiced in the selection of employees and
contractors, by contractors in the selection and retention of first tier
subcontractors, and by first tier subcontractors. (3) That such discrimination
shall not be practiced against the public in their access to and use of the
facilities and services provided for public accommodations such as eating,
sleeping, rest, recreation, and the vehicle servicing constructed and operated on,
over, or under the space of the right of way. (4) That the permittee shall use
the premises in compliance with all other requirements imposed pursuant to
Title 15, Code of Federal Regulations. Commerce and Foreign Trade, Subtitle
A, Office of the Secretary of Commerce, Part 8 (15) C.F.R., (Part 3), and as
said regulations may be amended.

(4) That in the event of any of the above non-discrimination covenants the West
Virginia Division of Highways of West Virginia shall have the right to
terminate the permit as if the same had never been made or issued.




Minimum Requirements for Approaches

Drainage—All driveway and buffer areas must be constructed so as not to impair drainage within the
highway right of way nor alter the stability of the roadway subgrade and at the same time not impair or materially
alter drajnage of the adjacent areas. All culverts, catch basins, drainage channels, pipes and other drainage
structures required within the buffered area and under the driveways as a result of the property to be developed
shall be installed in accordance with standards to the West Virginia Department of Highways.

West Virgiriia Department of Highways may require a drop-inlet for the full width of the driveway
depending on the grade and amount of water (shut flow) which would flow onto the highway. Water shall not be
discharged across sidewalks or allowed to drain from steep approaches onto the highway pavement. .

Alignment & Profile—The constructed driveway slope shall conform with the slope of the existing
_ adjacent shoulder slopes and shall be carried for the full width of the shoulder. As a rule, the following driveway
slopes are standard: A

(a) For shoulders of compacted aggregate material--3/4" per foot.

() For paved shoulders—1/2" per foot.

Where curbs are used along the roadway and sidewalks are provided or contemplated, the gradient of
the driveway usually should fit in the plane of the sidewalk. If the difference in elevation of the gutter and the
sidewalk is such that this is not practical, then the sidewalk should be lowered to provide a suitable gradient for
the driveway, in such cases the surface of the sidewalk should be sloped gently from either side of the driveway.
Vertical curves on driveways should be flat enough to prevent dragging on central or overhand portions of
passenger vehicles.

Surfacing—Driveways should be appropriately surfaced or stabilized between the travelway and the
service area.

Commercial—When the travel is paved all driveways classed as commercial must be paved.
Pavement for driveway approaches shall be equal to or better than either of the following:

(2) 6 inches of bituminous concrete on 12 inches of compacted gravel or stone.
(b) 8 inches of concrete on 6 inches of compacted stone.

Prior to placing of surface the County Supervisor must inspect the base of grade, drainage, and
stability. Residential and far——driveways to residences or farms need not be surfaced although 6 inches of
compacted stone or gravel and/or pavement is highly desirable and recommended.

Heavy Equipment—Where trucks will be hauling logs, coal, heavy equipment, mining, or drilling
equipment, etc. the approaches shall be surfaced with at least eight inches of cornpacted gravel or stone fora
distance to prevent the dragging of mud and debris onto the roadway.

Placing of Stone—The stone shall be placed and shaped on the prepared surface in layers to achieve
the desired compacted thickness. When more than one layer is required each lay shall be shaped and compacted to
the required density (not less than 95 percent of the maximum density obtainable) before the succeeding layer is
placed. West Virginia Department of Highways may conduct a compaction test on any approach being
constructed. ‘

i
Y

Setback—Rural and urban pump islands or other installations with parking parallel to the right of
way line must be 12 feet outside the right of way line. '

Parking—Each roadside business establishment must provide sufficient parking or storage spaces off
the right of way to prevent the storage of vehicles on the driveway or the backing up of traffic on the travelway.

Signing—All advertising signs in conjunction with the roadside establishment must be placed outside
the highway right of way, and shall comply, where required, with West Virginia laws regulating outdoor
advertising.

Lighting—The lighting of the roadside establishment at night shall be concentrated on the service
area itself and light beams shall not be directed toward the eyes of approaching drivers on the highway. All
lighting equipment for the roadside establishment should be located off the highway right of way and shall not
extend over the right of way.




DEPARTMENT OF THE ARMY
HUNTINGTON DISTRICT, CORPS OF ENGINEERS
502 EIGHTH STREET
HUNTINGTON, WEST VIRGINIA 25701-2070
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MAY 09 2013

Regulatory Division
Energy Resource Branch
LRH-2013-00130-OHR-UnTrib Flint Run

Ms. Megan Landfried

EQT Production Company

115 Professional Place

Post Office Box 280

Bridgeport, West Virginia 26330

Dear Ms. Landfried:

I refer to the information submitted on your behalf by Potesta & Associates, Incorporated
regarding the proposed Gessler Centralized Freshwater Impoundment. The proposed project
would include the construction of a centralized freshwater impoundment and access road. The
proposed impoundment would be utilized for hydraulic fracturing at multiple proposed gas wells
in the vicinity of the project. The proposed impoundment would be located west of Big Flint
Road (County Road 3), approximately 1.96 miles southeast of Little Pittsburgh, in Doddridge
County, West Virginia (39.3735N, 80.7211W). You have indicated the proposed impoundment
would be temporary and would be in use for approximately three years. After that time, the
impoundment would be removed and the area would be restored to its original contours.
Implementation of the proposal would include the discharge of fill material into 0.02 acres of one
wetland, Wetland No.1.

The proposed project would also include upgrades to an existing roadway. Roadway
upgrades would include the replacement of an existing culvert. The proposed culvert
replacement would result in the discharge of fill material onto 90 linear feet of one ephemeral
stream, UNT 3.

The Corps of Engineers authority to regulate waters of the United States is based, in part,
on the definitions and limits of jurisdiction contained in 33 CFR 328 and 33 CFR 329. Section
404 of the Clean Water Act requires that a Department of the Army permit be obtained prior to
the discharge of dredged or fill material into waters of the United States, including wetlands.
Section 10 of the Rivers and Harbors Act of 1899 requires that a Department of the Army permit
be obtained for any work in, on, over or under a navigable water.

You have requested we provide a preliminary jurisdictional determination (PJD) for the
aquatic resources that would be affected by the proposed project. Based on a review of the

information provided and other information available to us, this office has determined Wetland
No. | and UNT 3 may be jurisdictional waters of the United States. This determination has been
made in accordance with the Regulatory Guidance Letter for Jurisdictional Determinations
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issued by the U.S. Army Corps of Engineers on June 26, 2008 (RGL No. 08-02). As indicated in
the guidance, this PJD is non-binding and cannot be appealed (33 C.F.R. 331.2) and only
provides a written indication that waters of the U.S, including wetlands, may be present on-site.

You have declined to exercise the option to obtain an approved JD in this instance and at
this time. For the purposes of the determination of impacts, compensatory mitigation, and other
resource protection measures for activities that require authorization from this office, the stream
and wetland described in the attached PJD will be evaluated as if they are waters of the United
States.

Attached please find two copies of the PJD. If you agree with the findings of this PJD
and understand your options regarding the same, please sign and date one copy of the form and
return it to this office within 30 days of receipt of this letter. You should submit the signed copy
to the following address:

Ms. Susan Fields (LRH-2013-00130-OHR-UnTrib Flint Run)
U.S. Army Corps of Engineers, Huntington District

502 8" Street

Huntington, West Virginia 25701

I also refer to the pre-construction notification you have submitted for the proposed
project. You have requested authorization from the Department of the Army to discharge fill
material into 0.02 acres of Wetland No. 1 and 90 linear feet of UNT 3. Based on the submitted
information, it has been determined the proposed discharge of fill material meets the criteria for
authorization under Nationwide Permit Number (NWP) #39 (attached) under the February 21,
2012 Federal Register, Notice of Reissuance of Nationwide Permits (77 FR 10184) provided you
comply with all terms and conditions of the enclosed material. A copy of this NWP can be

found on our website at http://www.Irh.usace.army.mil/Missions/Regulatory.aspx.

Please be aware this nationwide permit authorization does not obviate the requirement to
obtain other Federal, state or local authorizations required by law. A copy of this NWP and
verification letter must be supplied to your project engineer responsible for construction
activities. A copy of the verification letter must be kept at the site during construction. Upon
completion of the work, the attached certification must be signed and returned to this office.

If you have any questions concerning the above, please contact Mrs. Susan A. Porter at

(304) 399-5610 or by email at Susan.A Porter@usace.army.mil.
Sincerely,

James B. Spence
Regulatory Project Manager
Enclosures Energy Resource Branch




SPILL PREPAREDNESS, PREVENTION, AND COUNTERMEASURES PLAN
' FOR CONSTRUCTION ACTIVITIES

11 SPILL PREVENTION METHODS

Construction activities related to natural gas pipelines, well pads, impoundments, and aboveground
facilities sometimes require storage of hazardous and non-hazardous products and wastes. All efforts
will be made to prevent spills of any amount of these products. The scope of this plan is intended to
cover activities related to construction of aboveground facilities, associated pipelines and
appurtenances. The following items will be followed to help avoid spills and minimize the impact of spills
that accidentally occur:

e All employees handling fuels and other hazardous materials will be properly trained. All
equipment is in good operating order and inspected on a regular basis.

s Fuel trucks transporting fuel to on-site equipment travel only on approved access roads;
Concrete coating activities are not performed within 100 feet of a wetland or waterbody
boundary, unless the location is an existing industrial site designated for such use.

e Bulk quantities of both diesel fuel and gasoline may be stored at the work area in aboveground
tanks, which will be diked or be of double-wall secondary containment design, or smaller
containers. No underground tanks will be used. A Material Safety Data Sheet for each hazardous
material will be on site.

o Fuel will be stored at the equipment staging area within secondary containment and as much as
practical all equipment will be refueled there. Any equipment that must be refueled in the field
will be fueled from tanks carried to the work area and returned to secondary containment when
refueling is complete.

e Lesser quantities of fuel and solvents and lubricants (i.e., motor oils, hydraulic fluid) may be
stored at the work area as necessary to service equipment provided that this storage does not
conflict with other parts of this plan. Secondary containment will be provided for these storage
areas.

s All fuel storage areas will be located at least 200 feet from active private water wells, and at
least 400 feet from municipal water wells. Equipment servicing, lubricating, and refueling will
also be in accordance with these requirements whenever possible.

¢ Use of hazardous materials for vehicle maintenance will follow the same requirements
mentioned above for equipment refueling. Impervious or sorbent materials will be placed under
the work area before the work begins. Additional sorbent materials will also be readily available.
Waste materials created during maintenance (i.e., used oil) will be collected for proper disposal.
The work site and the vehicle will be inspected after the maintenance work is complete to
ensure that all hazardous materials are properly contained. All waste material, including
partially used or empty containers, discarded parts, dirty rags, and used sorbent material, as
well as discarded hazardous materials containers (i.e., oil cans, grease tubes) will be collected
and placed in open-top drums for proper disposal.

SPPC Plan (Revised September 2012) 1



¢ All motor fuel, lube oil, chemicals, and other polluting substances will be tightly sealed and
clearly labeled during transportation and storage.

e  Fuel trucks, pumps, mechanics’ vehicles, and contractor personnel vehicles will be equipped
with spill kits containing absorbent materials approved for petroleum products.

e Runoff resulting from construction equipment washing operations will not be permitted to
directly enter any waterbody or wetland area.

e Construction equipment, vehicles, materials, hazardous materials, chemicals, fuels, lubricating
oils, and petroleum products will be parked, stored, or serviced 100 feet from all waterbodies
and wetlands when not in use and when possible.

1.2 MITIGATION AND CLEANUP METHODS
In the event of a spill, the following will occur:

e the source will be immediately stopped;

e the spill will be contained by placing sorbent booms or constructing dikes;

¢ the spill will be collected with sorbent materials, skimmed off water surfaces with booms,
and/or the contaminated soil will be excavated; and the waste materials will be properly
disposed in accordance with EQT’s policy and agency-approved facilities, as required;

e after completing cleanup as coordinated with the necessary contacts, the affected areas will be
restored as close as possible to their previous conditions.

13 NOTIFICATION

Any spill must be reported immediately to one of the following EQT employees, who will then report the
spill to the spill hotline:

Name Office (7 am-5 pm; M-F) Evenings and Weekends
Eileen Leach (304) 848-0023 (412) 260-1645
David Guidas (412) 553-5960 (412) 215-1445
Megan Landfried (304) 848-0023 (304) 841-2086

For spills in West Virginia:

e In the event of an emergency, a spill or an accidental discharge, an EQT employee listed above
should call immediately : 800.642.3074

For all spills:
The following information will be provided to the applicable spill reporting hotline:

e Latitude and longitude of spill - degrees/minutes/seconds format is preferred
e Description of where the spill occurred — district and county, nearest roadway intersection
e Time the spill was first identified

SPPC Plan (Revised September 2012) 2




e  The amount of the spill
¢ The name of the affected water resource if known (if applicable)
e Description of containment measures and cleanup measures

14 STATE AND FEDERAL AGENCY CONTACT INFORMATION
West Virginia

o  WVDEP Central Office (Charleston): 304.926.0470 or 0495

e  WVDEP Report a Spill or Accidental Discharge 800.642.3074 (Available 24 hours a day, seven
days per week)

e WVDEP Fairmont Office: 304.368.3960

Doddridge County
e Emergency Management Coordinator: 304.844.7390
Federal

o National Response Center: 800.424.8802

SPPC Plan (Revised September 2012) 3




IMPROVEMENT LOCATION PERMIT APPLICATION
DODDRIDGE COUNTY, WEST VIRGINIA

T \
DODDRIDGE COUNTY COMMISSION vl o
WEST UNION, WEST VIRGINIA 26456 PHONE: (304) 873-2631 S =2
A. COVERED ACTIVITIES . PEICE
This application must be completed and submitted to the Doddridge County = £

B.

C.

D.

Commission if you intend to do one or more of the following activities in Doddridgeﬂ
County, outside of a municipality.
1. Erect or relocate a structure valued at more than $1,000.00.
2. Alter a bullding or structure in a way which enlarges the exterior dimensions of the
building or structure.
3. Engage in land-altering activities In a flood-prone area.
IDENTIFICATION OF PROPERTY OWNER AND BUILDER

1. Property Owner (s)
Name: Shirley L. Gessler Phone: 304-873-2631

Address: HC 67 BOX, WEST UNION, WV 26456

2. Builder or Contractor

Name: EQT PRODUCTION COMPANY Phone: 304-848-0076
IDENTIFICATION OF PROPERTY

District: GRANT

Land Book Description: PART OF 387 RACT, GRANT

1
2.
3,
4. Deed Book Reference: DB 282 PAGE 406
5,
6.

Tax Map Reference: TAX MAP 2 PARCEL 11
Existing Bulldings/Uses of Property: THE PORTION BEING APPLIED FOR IS VANCANT LAND

IDENTIFICATION OF INTENDED CONSTRUCTION OR LAND USE

1. Briefly describe the intended construction or land use.

2. Sketch on a separate 8 % x 11 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. ldentify existing buildings, structures or land uses on the property.

3. Sign and date sketch.

4. Estimated cost of building or structure: $450,000
AS SOON AS POSSIBLE AFTER RECIEPT OF PERMIT

Estimated completion date:




E. NOTES

1. The information on this application Is true and accurate to the knowledgs of the
applicant.

2. The intended construction or land use identified on this.application must be started
no later than six (6) months from the date the application is approved.

3. Insigning this application, it is understood that the Land Development Coordinator or
his representative may inspect the property and/or activities identified on this
application.

4. If the intended construction or land use identified on this application required Health
Department’s approval, evidence of such approval from the County and/or State must
be submitted to the Doddridge County Commission in order to complete this
application,

PUBLIC SEWAGE {_]ves NO I NO, SEPTIC TANK PERMIT #_IN/A

5. Duplicates of this application will be transmitted to:
Doddridge County Assessor’s Office

6. The County Commission suggests all applicants call and advise local utility companies
of your construction plans in order to avoid damage to underground utility lines.

7. Does your construction or renovation come within the floodplaih area?

7] YES ] no

If your answer is yes, you will be required to have an elevation certificate with your

application.

F. | (we), the owner(s) of the property on which the intended improvement is to be
constructed, hereby insure that this construction and intended use complies with all restrictive
covenants applying to the subject real estate. And, | (we) agree, understand and acknowledge
that | (we) assume full responsibility for compliance with any such private land use covenants
and that a violation thereof may result in legal sanctions by court injunction and damages
irrespective of the issuance of this permit by the Doddridge County Commission.

SIGNED: SW%. Gomlun/

Property Owner Property Owner




DO NOT WRITE BELOW THIS LINE — FOR OFFICIAL USE ONLY

Completed Application Received:

Subdivision Ordinance:

( ) Complies ( ) Does Not Comply
Floodplain Management Ordinance:

{ ) Complies { ) Does Not Comply

Flood - Prone:

( ) Not Applicable

( ) Not Applicable

( ) Yes ( ) No FIRM Panel No.
Aerial No,
Application Approved, Permit Issued:
Permit No. Permit Expires:

Signature of Floodplain Manager:




FLOODPLAIN ANAYLSIS OF
FLINT RUN

GESSLER CENTRALIZED IMPOUNDMENT

Prepared For:

EQT Production Company
115 Professional Place
P.O. Box 280

Bridgeport, WV 26330

Contact:

Victoria J. Roark
Permitting Supervisor
(304) 848-0076

Designed By:
Navitus Engineering Inc.

Project Manager:
Cyrus Kump, PE
ckump@navituseng.com
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FLOOD INSURANCE RATE MAP
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WEST VIRGINIA
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SMITH LAND SURVEYING, INC.
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(SEE MAP INDEX FOR FIRM PANEL LAYOUT)
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should be used when placing map orders; the
Community Number shown above should be

used on insurance applications for the subject

community.

54017C0130C GESSLER

500 0 Iy \ / MAP REVISED
] ; Ao sC OCTOBER 4, 2011 S5 N

— T Federal Emergency Management Agency DATE: 07/12/13

GRAPHIC SCALE (IN FEET) S = i




s vasromem wn-3 052 g rmn . > AM ‘ALNNOD IHAINATOAd
YEOS-Zor(¥0R)Hd 061 xo8 ‘0'd OO‘d— .~§§~ n SZ
S3DIAYTS TYINIANOHIANT ANY ONIATAENS TYNOISSIHONS "" > Q&é“\‘ m G m —H_O Hm—HmHQ Fz<mu 3
== | S W% |5:585 o |8lg
oy s il u:uwn% a&w@\\uw mmmmm ININANNOLWI d3ZITTVHINIO & mmm m S
=W A = =N =gz 37 Q|
s 20 - >gan] PET~L n o~
=5 B =aEy tt| ygissad |jnef
BIUIWUOHAUS : ‘“ .-O m D IO" N [y <] = Re 4 =~ =] @ -
ey 1auy » .@ 8 o
zr CC AL G OS pom B o .
>..'=w ; \\4\0 5 44‘. N SP% I =] i (el =
N IONI ONITAANIONA \\\~ 2eq .1.-& 'Ilf m = m m m M
ULIddUisu ~ =
mawns  SLLIAVN "t a z= NVId SNOILIANOD adsS0ododd 318
-/ X/~
_./
[ |2
S _.
| W _
D, | _
\ m | | __ ) .
N m | i | m
\\m | il m
\ | Ui 'S =
It s E=R
| L E 2R S
T T S
| _ ....,._..\,%,,/.l_l\__
i\ m o
N ;. | O
1 ... ,_’.._ % «
. J - [
= ] 5
' _J
. | O <C
" 8)
|5 | 7
...‘.._ 1 \ .m
} T N N
! = \ ~ N\
, f 446 \ //////////7///
- 7
o 158400 \ XA | Hzw YU
/ ; , oz / / z,
=17 5 9S8/ / s 3 s
04, 7 7, |- AN P Q =
pR.AT90 _ _ 7/ RIVER_STA.'23+14:880 mm /// & 2 <
. il , ..... LA : f\ 0 S
756192 / on M// ot 2R, 2 &
| Y. v.., Ka i N0 M B 7 = Am
__ .___ ,r. it ~ Q m.ﬂ O#Am - 3 m | m nnm.._u = =
S.c...u_.....m.m ! Mr% ﬁ&@.&‘ . \&d.@w m m - > B mm
4d g A N0 [ B Q4 @
[ m@-ﬁu..' _ ?vh q .d &4_7 2 =0 =, (&) w o =5 mP
90°0+ - H A ALY i ot B2 &E§oaa™8
0+% . ghis w%%. o 532 B Lo o |9
96 = K h ok~ - g w@uq@@. Q m e 8 €S 328
f N L5 e o™ [ E H B H 8¢
, AN O \»4@0.@. mﬂﬁm_w@..w?o
i R _ _\\
> . //./ P ﬂ
/7 NI _ =7 ST | W
s s A TN : O NN _ e
~ TN
E'a Y ~ ! N\ N




NAVITUS

ENGINEERING INC.

(7
® ¥
= v - 151 Windy Hill Lane

Winchester, Virginia 22602
Telephone: (888) 662-4185

July 12, 2013

Doddridge County Commission
118 East Court Street

West Union, WV 26456
Attn: Dan Wellings, Doddridge County Floodplain Administrator
Re: Gessler Centralized Impoundment Floodplain Analysis

Dear Mr. Wellings:

Navitus Engineering has completed a floodplain analysis of the proposed Gessler Centralized
Impoundment site adjacent to Flint Run and located south of Little Pittsburgh, along County Route
3 in Doddridge County, West Virginia. This site is located within a FEMA Flood Zone A, as shown
on the Flood Insurance Rate Maps (FIRM) from the National Flood Insurance Program (NFIP),

.Map Numbers 54017C0040C and 54017C0130C, dated October 4, 2011. Being that the site is

located in a Flood Zone A, base flood elevations for this area have not been established and no
detailed study information was found in the Flood Insurance Study for Doddridge County, dated
October 4, 2011.

In order to establish base flood elevations for this site, a hydrologic and hydraulic analysis was
preformed as outlined in the current Doddridge County Floodplain Ordinance, enacted May 21st,
2013. Using field shot data, 10-foot interval topography converted from 3 meter West Virginia GIS
Technical Center DEM data, and information taken from USGS 7.5 Minute Series Topographic
Maps, a drainage analysis was performed for the Flint Run drainage shed. Upon establishing the
peak flow drainage calculations for the 100-year storm event, a HEC-RAS river analysis was
conducted for a section of Flint Run adjacent to the proposed Gessler Centralized Impoundment
development area and Base Flood Elevations (BFE) were established. The resulting BFEs were
used to establish adjusted floodplain boundaries for the segment of Flint Run being studied. These
boundaries are shown on the attached Floodplain Exhibit of this development site. In addition to
establishing BFEs, a proposed conditions analysis was performed to determine the impacts of the
proposed impoundment grading. The proposed impoundment grading was added into the cross
sections and the manning’s “n” values were adjusted. The model was run with these changes to
determine the impacts of the proposed impoundment. The results of this analysis indicate that the
proposed impoundment will cause a maximum increase in the BFEs at the cross section at river
station 2861.250. The existing BFE at this elevation is 760.03 and the proposed BFE is 760.19, for a
maximum increase of 0.16". The increases to the BFE begin at river station 3710.271 and end at
river station 2185.764, with no change in BFE before or after these cross sections. All the affected
cross sections that show a change in BFE are contained within the developed parcel, therefore no
upstream or downstream properties will be impacted.

Engincering Dedicated to the Development and Transmission of Energy
Serving PA-WV-OH-NY
Engineering  Surveying  Environmental  GIS
www.navituseng.com

Page 1 of 2
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| . Attached is a report documenting the methods used for the Floodplain Analysis. The report

| contains drainage computations, cross sections, and a narrative to describe the analysis. Also

| attached are exhibits that identify the existing and proposed 100-year floodplain. The Gessler
Centralized Impoundment site plan, prepared by Navitus Engineering, Inc., includes additional site
design and construction specifications. Please let me know if you should need additional
information. You can reach me by phone (888) 662-4185 or email: ckump@navituseng.com.

Sincerely,
Navitus Engineering, Inc.

wig,
s 8. (i,
\“*Q .-"""E‘-.k%"

O a\STER .
&

Cyrus S. Kump, PE

Engineering Dedicated to the Development and Transmission of Encrgy
Serving PA-WV-OH-NY
Engineering  Surveying  Environmental  GIS
www.navituseng.com
Page 2 of 2
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Navitus Engineering, Inc. November 20, 2012 Flint Run
Revised July 12,2013 Floodplain Analysis

() 1. Objective i

The objective of this floodplain analysis was to establish boundaries for the existing and
proposed conditions of the 100 year base flood elevations within the proposed centralized
impoundment. A 100 year floodplain boundary will be established from these base flood
elevations for both conditions.

2. Existing Conditions
2.1.  Property Description

This site is located in Doddridge County, West Virginia along Flint Run and County Route 3
just south of Little Pittsburgh. The proposed access road entrance is located along County
Route 3.

2.2, Floodplain Delineation

The approximate limit of the 100-year floodplain (a flood event that has a 1% chance of

being equaled or exceeded in any given year) is shown on FEMA Flood Insurance Rate Map |
(FIRM) for Doddridge County on panels 54017C0040C and 54017C0130C effective October ‘
4,2011. This floodplain is located in zone designation “A” and no base flood elevations |
have been established.

' 2.3.  Floodplain Ordinance

This site is administered under the Doddridge County Floodplain Ordinance. Per Section 4.4
of the ordinance, when a site is located in Floodplain Zone designation “A” without
floodway area no new construction or development shall be allowed unless it is demonstrated
that the cumulative effect of the proposed development, when combined with all other
existing and anticipated development, will not increase the elevation of the 100-year flood
more than one (1) foot at any point.

Per Section 5.1 of this ordinance, permits are required for the construction of the centralized
freshwater impoundment. The format of the permit will coincide with the requirements set
forth in Section 5.2 of the ordinance.

Per Section 6.1.E of this ordinance, any fill associated with the project shall be only used in
manner which does not affect upstream and downstream properties. The centralized
freshwater impoundment has been designed with this in mind. Impacts to the 100 year are
minimal with the maximum increase being 0.16' as demonstrated later in this report. The
increases to the base flood elevation are isolated to the subject property and do not affect
adjacent properties.

Per Section 6.1.1 of this ordinance, no material or equipment storage shall be allowed within

the base flood elevation. The storage of all material and equipment shall be onsite and
‘ outside of the floodplain above the proposed base flood elevation.
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Per Section 6.1.K of this ordinance, an existing low water crossing is being used to access the
site and all proposed development includes roadside ditches and cross to allow adequate
drainage to the existing stream.

All other specific requirements covered in Section 6.1 of this ordinance are not applicable to
this design. (Sections 6.1.A, 6.1.B, 6.1.C, 6.1.D, 6.1.F, 6.1.G, 6.1.H, 6.1.J, and 6.1.L)

The developer shall conform with all administrative procedures as outline in Article 7 of this
ordinance.

2.4.  Flint Run Characteristics
Flint Run is located in the Grant District of Doddridge County and flows in a northern

direction. The drainage area flowing to Flint Run is approximately 12,284 acres of forested
and agricultural land with an average basin slope of 24.7%.

. Analysis Information

3.1.  HEC-RAS

A HEC-RAS hydraulic analysis was performed for the portion of the Flint Run that has an
impact on the BFE’s across the property. A portion of Brush Run was also modeled to
properly determine the BFEs on site, due to the proximity of the site and the confluence of
Flint Run and Brush Run. HEC-RAS is designed to perform one-dimensional hydraulic
calculations for a full network of natural and constructed channels. The steady flow system is
designed for applications in floodplain management and flood insurance studies.

3.2.  Analysis Limits

The analysis information is based upon a combination of two foot interval field shot and five
foot interval GIS topography. The upstream analysis limit for Flint Run is located
approximately 2,886 feet upstream from the proposed impoundment site and represents the
53+48.412 section. The downstream analysis limit for Flint Run is located approximately
1,460 feet downstream of the proposed impoundment site and represents the 10+00.000
section. The upstream analysis limit for Brush Run is located approximately 1,011 feet
upstream from the confluence of Brush Run and Flint Run and represents the 20+11.333
section. The downstream analysis limit for Brush Run is located at the confluence of Brush
Run and Flint Run and represents the 40+52.349 section. These limits were selected so that
the HEC-RAS model would accurately determine the base flood elevations on site and off
site.

3.3.  Flow Data
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The TR-55 SCS method was used to formulate 100-year peak flow data for Flint Run and
Brush Run. The drainage areas were determined using 10-foot interval topography converted
from 3 meter West Virginia GIS Technical Center DEM data for the drainage shed. Soils
types of the drainage area were found using USDA soil maps. The majority of the drainage
areas were determined to have soils mostly in hydrologic soils group C. The time of
concentration for the drainage areas were calculated using the SCS lag method. See the table
below for a summary of the flow conditions, and see Supplement 1 for the complete
Drainage Computations.

Stream Drainage Area | Flow Note

Flint Run 11,287.5 Ac. 7,165.3 Upper Reach
Brush Run 996.5 Ac. 1,553.5 "
Flint Run 12,284.0 Ac. 7,411.7 Lower Reach

3.4. Cross Section Data

The cross sections were employed at significant changes in site features. This includes major
bends in the stream channel, areas of major contraction and expansion of the floodplain area,
upstream and downstream of existing culverts, and at building obstructions. Field run 2-foot
interval topography was used within the project area to help refine the cross sectional
information through the site.

3.5.  Manning’s n-value
The channel and overbank areas were assigned manning’s n-values based on photographs

and close inspection of existing aerial photography. The chart below describes the manning’s
n values used in this study.

Manning’s n value | Description Portion Used
.1 Heavy stand of timber, few down Floodplains
trees, little undergrowth, flow below
branches
035 Clean, straight, full, no rifts or deep Main Channel
pools with more stones and weeds
.035 High grass Floodplains
.02 Gravel Gravel Road
.05 Scattered brush, heavy weeds Floodplains
.04 Mature Field Crops Floodplains
.03 Short Grass Impoundment Site Grading
4. Results

4.1.  Existing Conditions
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Since the site is in Zone “A” floodplain area as shown on the FIRM, the existing condition
model was based on existing topography and drainage computations. This information was
processed in HEC-RAS to determine the existing conditions of the Base Flood Elevations.

4.2.  Proposed Conditions

The proposed conditions model was based on the proposed topography for the centralized
impoundment. This information was added into the existing conditions cross sections, and
then was processed in HEC-RAS to determine the proposed conditions of the Base Flood
Elevations. Below is a table showing the existing and proposed BFEs at the various cross
sections. As shown in the table, the proposed development will decrease the existing BFEs at
multiple cross sections through the project area.

SUMMARY OF COMPUTED ELEVATIONS
100 YEAR BASE FLOOD ELEVATION
CROS_SI_SA_SI_IIESRON RIVER NAME EXISTING PROPOSED
CONDITIONS CONDITIONS DIFFERENCE
MODEL MODEL
5348.412 FLINT RUN 767.24 767.24 0.00
4587.709 FLINT RUN 766.04 766.04 0.00
4327.913 FLINT RUN 764.07 764.07 0.00
4052.349 FLINT RUN 764.76 764.76 0.00
3910.912 FLINT RUN 764.81 764.81 0.00
3710.271 FLINT RUN 762.00 762.01 + 0.01
3270.325 FLINT RUN 761.95 761.96 + 001
3218.798 FLINT RUN 761.89 761.89 0.00
3143.198 FLINT RUN 760.82 760.77 - 0.05
2861.250 FLINT RUN 760.03 760.19 + 0.16
2579.076 FLINT RUN 759.94 759.87 - 007
2476.907 FLINT RUN 759.89 759.88 - 001
2422.446 FLINT RUN 758.15 758.10 - 0.05
2355.763 FLINT RUN 756.94 756.94 0.00
2314.880 FLINT RUN 756.95 756.92 - 0.03
2223.643 FLINT RUN 756.81 756.82 + 0.01
2185.764 FLINT RUN 756.75 756.81 + 0.06
2075.488 FLINT RUN 756.47 756.47 0.00
2035.918 FLINT RUN 756.63 756.63 0.00
1996.533 FLINT RUN 756.24 756.24 0.00
1720.640 FLINT RUN 754.92 754.92 0.00
1407.321 FLINT RUN 753.75 753.75 0.00
1000.000 FLINT RUN 752.41 752.41 0.00
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2011.333

BRUSH RUN

777.24

0.00

1507.212

BRUSH RUN

768.38

0.00

5. Conclusion

The results of this floodplain analysis indicate that there will be minimal changes in the 100 year
base flood elevation and no impacts to upstream and downstream properties along Flint Run. The

largest increase in base flood elevation is 0.16” and is located on site.
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Flint Run Upper

Reach

Brush Run

Flint Run Lower

Routing Diagram for Gessler
Prepared by Windows User, Printed 10/8/2012
HydroCAD® 10.00 s/n M28119 © 2012 HydroCAD Software Solutions LLC




Flint Run Drainage Computations

Gessler
Prepared by Windows User Printed 10/8/2012
HydroCAD® 10.00 s/n M28119 © 2012 HydroCAD Software Solutions LLC Page 2

Area Listing (all nodes)

Area CN Description
(acres) (subcatchment-numbers)

12,284.020 73 (1S, 29)
12,284.020 73 TOTAL AREA




Flint Run Drainage Computations

Gessler Type Il 24-hr 100-YR Rainfall=5.39"
Prepared by Windows User Printed 10/8/2012
HydroCAD® 10.00 s/n M28119 © 2012 HydroCAD Software Solutions LLC Page 3

Time span=5.00-48.00 hrs, dt=0.05 hrs, 861 points
Runoff by SCS TR-20 method, UH=SCS
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment1S: Flint Run Upper Runoff Area=11,287.500 ac 0.00% Impervious Runoff Depth=2.59"
Flow Length=56,749' Slope=0.3640"" Tc=163.8 min CN=73 Runoff=7,165.30 cfs 2,436.375 af

Subcatchment2S: Brush Run Runoff Area=996.520 ac 0.00% Impervious Runoff Depth=2.59"
Flow Length=12,758' Slope=0.3620"" Tc=49.8 min CN=73 Runoff=1,553.54 cfs 215.096 af

Link 3L: Flint Run Lower Inflow=7,411.70 cfs 2,651.471 af
Primary=7,411.70 cfs 2,651.471 af

Total Runoff Area = 12,284.020 ac Runoff Volume = 2,651.471 af Average Runoff Depth = 2,59"
100.00% Pervious = 12,284.020 ac  0.00% Impervious = 0.000 ac



Flint Run Drainage Computations

Gessler Type Il 24-hr 100-YR Rainfall=5.39"
Prepared by Windows User Printed 10/8/2012
HydroCAD® 10.00 s/n M28119 © 2012 HydroCAD Software Solutions LLC Page 4
Summary for Subcatchment 1S: Flint Run Upper
Runoff = 7,165.30cfs @ 14.01 hrs, Volume= 2,436.375 af, Depth= 2.59"
Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-48.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-YR Rainfall=5.39"
Area(ac) CN Description
*11,287.500 73
11,287.500 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
163.8 56,749 0.3640 5.78 Lag/CN Method, DA1
Subcatchment 1S: Flint Run Upper
Hydrograph
7,500
7,000 Type Il 24-hr
6,500- 100-YR Rainfall=5.39"
6,000- Runoff Area=11,287.500 ac
Sl Runoff Volume=2,436.375 af
_som Runoff Depth=2.59"
g Flow Length=56,749'
oo Slope=0.3640 '/
3,000 Tc=163.8 min
2,500 CN=73
2,000-
1,500
1,000
500
0

56678 SI9101.1 12131415161718192021 2223242526272829503132333435363738394641424.34I445464748

Time (hours)




Flint Run Drainage Computations

Gessler Type Il 24-hr 100-YR Rainfall=5.39"
Prepared by Windows User Printed 10/8/2012
HydroCAD® 10.00 s/n M28119 © 2012 HydroCAD Software Solutions LLC Page 5

Summary for Subcatchment 2S: Brush Run

Runoff = 1,553.54cfs@ 12.50 hrs, Volume= 215.096 af, Depth= 2.59"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-48.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-YR Rainfall=5.39"

Area (ac) CN Description
*996.520 73

996.520 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
49.8 12,758 0.3620 4.27 Lag/CN Method, DA 2

Subcatchment 2S: Brush Run

Hydrograph
1,700 |
1,600 ]
1,500 Type Il 24-hr
1,400 100-YR Rainfall=5.39"
hied Runoff Area=996.520 ac
1100 Runoff Volume=215.096 af
g 1000 Runoff Depth=2.59"
B oo Flow Length=12,758'
“ 700 Slope=0.3620 r
o Tc=49.8 min
500 |
oy CN=73
300
200
100
0

T T T Rl A A b b b | L T T T T T T T
56 7 8 9101112131415161718192021222324252627282930313233343536373839404142434445464748
Time (hours)



Flint Run Drainage Computations

Gessler Type Il 24-hr 100-YR Rainfall=5.39"
Prepared by Windows User Printed 10/8/2012
HydroCAD® 10.00 s/n M28119 © 2012 HydroCAD Software Solutions LLC Page 6

Summary for Link 3L: Flint Run Lower

Inflow Area = 12,284.020 ac, 0.00% Impervious, Inflow Depth = 2.59" for 100-YR event
Inflow 741170 cfs @ 14.00 hrs, Volume= 2,651.471 af
Primary 741170 cfs @ 14.00 hrs, Volume= 2,651.471 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-48.00 hrs, dt= 0.05 hrs

Link 3L: Flint Run Lower
Hydrograph

/ W Inflow
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7500 ] Inflow Area=12,284.020 ac
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HEC-RAS Analysis —Existing Conditions Summary w/ Cross Sections

File 7838 Gessler
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HEC-RAS Version 4.1.0 Jan 2010
U.S. Army Corps of Engineers
Hydrologic Engineering Center
609 second Street
Davis, California

X X XXXXXX XXXX XXXX XX XXXX
X X X X X X X X X X

X X X X X X X X X
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X X X X
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PROJECT DATA

Project Title: Gessler Final
Project File : GesslerFinal.prj
Run Date and Time: 2/1/2013 7:47:44 AM

Project in English units

Project Description:
Flint Run Existing Drainage - 100yr

PLAN DATA

Plan Title: Existing _
Plan File : X:\Navitus Jobfiles\SLS\7838-Gessler Centralized Impoundment\Engineering\Drainage Comp\Floodplain -
Final\GesslerFinal.p05

Geometry File : X:\Navitus Jobfiles\SLS\7838-Gessler Centralized Impoundment\Engineering\Drainage
Comp\Floodplain - Final\GesslerFinal.g01

Flow Title : Flint Run

Flow File ¢ X:\Navitus Jobfiles\SLS\7838-Gessler Centralized Impoundment\Engineering\Drainage
comp\Floodplain - Final\GesslerFinal.f01

Plan Summary Information:

Number of: Cross Sections = 25 Multiple Openings = 0
Culverts = 1 Inline_Structures = 0
Bridges = 1 Lateral Structures = 0

|
|
Geometry Title: Flint Run Existing
|
|
|
|
\
\

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

Computation Options
Critical depth computed only where necessary
Conveyance Calculation Method: At breaks in n values only

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

Flow Title: Flint Run ) ) ] .
Flow File : X:\Navitus Jobfiles\SLS\7838-Gessler Centralized Impoundment\Engineering\Drainage Comp\Floodplain -
Final\GesslerFinal.f01

Flow Data (cfs)

River Reach RS 100-yr
Brush Run Reach 1 2011.333 1554
Flint Run Lower 4052.349 7412
Flint Run Upper 5348.411 7165

Boundary Conditions

River Reach Profile Upstream Downstream
Brush Run Reach 1 100-yr Normal s = 0.02

Flint Run Upper 100-yr Normal s = 0.0028

Flint Run Lower 100-yr Normal S = 0.0028

GEOMETRY DATA

Geometry Title: Flint Run Existing ) ) ) .
Geometry File : X:\Navitus Jobfiles\SLS\7838-Gessler Centralized Impoundment\Engineering\Drainage Comp\Floodplain -
Final\GesslerFinal.g01l

Reach Connection Table

River Reach Upstream Boundary Downstream Boundary
Brush Run Reach 1 Flint/Brush
Flint Run Upper Flint/Brush
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Flint Run Lower Flint/Brush
JUNCTION INFORMATION
Name: Flint/Brush
Description:
Energy computation Method
Length across Junction Tributary
River Reach River Reach Length Angle
Flint Run Upper to Flint Run Lower 271.11 0
Brush Run Reach 1 to Flint Run Lower 0 0
CROSS SECTION
RIVER: Brush Run
REACH: Reach 1 RS: 2011.333
INPUT
Description:
Station Elevation Data num= 27
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 825 13.15 820 25.84 815 38.21 810 50.42 805
62.38 800 73.77 795 85.55 790 98.37 785 112.22 780
152.85 775 164.2 774.43 192.7 774.25 196.77 772.8 200.7 774.25
214.97 775 231.99 780 232.62 780.27 243.56 785 254.04 790
264.52 795 274.85 800 286.88 805 300.37 810 314.46 815
328.19 820 342.09 825
Manning's n values num= 3
Sta n val Sta n val Sta n val
0 .035 192.7 .035 200.7 .1
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
192.7 200.7 530.52 498.55 409.24 .1 .3
CROSS SECTION OUTPUT Profile #100-yr
E.G. Elev (ft) 778.42 Element Left 0B Channel
vel Head (ft) 1.18 wt. n-val. 0.035 0.035
W.S. Elev (ft) 777 .24 Reach Len. (ft) 530.52 498.55
Crit wW.Ss. (ft) 777.24 Flow Area (sq ft) 131.86 29.74
E.G. Slope (ft/ft) 0.012925 Area (S$ ft) 131.86 29.74
Q Total (cfs) 1554.00 Flow (cfs) 1097.60 330.65
Top width (ft) 87.98 Top width (ft) 58.08 8.00
vel Total (ft/s) 7.49 Avg. vel. (ft/s) 8.32 11.12
Max Chl ppth (ft) 4.44 Hydr. Depth (ft) 2.27 3.72
Conv. Total (cfs) 13668.7 Conv. (cfs) 9654.3 2908.3
Length wtd. (ft) 507.85 wetted Per. (ft) 58.23 8.51
Min ch E1 (ft) 772.80 Shear (1b/sq ft) 1.83 2.82
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Alpha 1.35 Stream Power (1b/ft s) 342.09 0.00 0.00
Frctn Loss (ft) 6.25 Cum volume (acre-ft) 1.45 0.42 0.57
C & E Loss (ft) 0.01 Cum SA (acres) 0.66 0.10 0.23

warning: The energy equation could not be balanced within the specified number of iterations. The program used critical
depth

for the water surface and continued on with the calculations. i . )
warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may
indicate the o )

need for additional cross sections. o
warning: buring the standard step iterations, when the assumed water surface was set equal to critical depth, the
calculated

water surface came back below critical depth. This indicates that there is not a valid subcritical answer.
The program o

defaulted to critical depth.

CROSS SECTION

RIVER: Brush Run

REACH: Reach 1 RS: 1507.212
INPUT
Description:
Station Elevation Data num= 31
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 825 13.46 820 26.15 815 38.91 810 52.5 805
66.14 800 79.79 795 93.18 790 106.62 785 121.37 780
147.73 775 200 770 220.39 768.22 257.2 765 268.2 764.5
273.24 763.58 278.2 764.5 292.38 765 312.6 770 325.34 774.15
327.95 775 342.48 780 357.11 785 375.04 790 394.75 795
416.88 800 439.08 805 460.07 810 481.91 815 502.95 820
524.75 825 :
Manning's n values num= 3
sta n val Sta n val Sta n val
0 .035 268.2 .035 278.2 .1
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
268.2 278.2 101.38 496.45 893.29 .1 .3

CROSS SECTION OUTPUT Profile #100-yr

E.G. Elev (ft) 769.63 Element Left OB Channel Right OB
vel Head (ft) 1.25 wt. n-val. : 0.035 0.035 0.100
w.s. Elev (ft) 768.38 Reach Len. (ft) 0.00 0.00 0.00
Crit w.s. (ft) 768.38 Flow Area (sq ft) 105.48 43.45 74.71
E.G. Slope (ft/ft) 0.011714 Area (sg ft) 105.48 43.45 74.71
Q Total (cfs) 1554.00 Flow (cfs) 798.70 525.74 229.57
Top width (ft) 87.57 Top width (ft) 49.70 10.00 27.87
vel Total (ft/s) 6.95 Avg. vel. (ft/s) 7.57 12.10 3.07
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Max Chl Dpth (ft) 4.80 Hydr. Depth (ft) 2.12 4.34 2.68
Conv. Total (cfs) 14358.1 conv. (cfs) 7379.5 4857.5 2121.1
Length wtd. (ft) 0.00 wetted Per. (ft) 49.86 10.17 28.29
Min ch E1 (ft) 763.58 Shear (1b/sq ft) 1.55 3.13 1.93
Alpha 1.67 Stream Power (lb/ft s) 524.75 0.00 0.00
Frctn Loss (ft) 0.00 Cum volume (acre-ft)

C & E Loss (ft) 0.24 Cum SA (acres)

garn;ng: The energy equation could not be balanced within the specified number of iterations. The program used critical
ept
] for the water surface and continued on with the calculations. o o
warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for additional cross
sections.
warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may
indicate the . )
] need for additional cross sections. o
wa§n1?g: gur1ng the standard step iterations, when the assumed water surface was set equal to critical depth, the
calculate
water surface came back below critical depth. This indicates that there is not a valid subcritical answer.
The program o
defaulted to critical depth.

CROSS SECTION

RIVER: Flint Run

REACH: Upper RS: 5348.411
INPUT
Description:
Station Elevation Data num= 67
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 840 1.72 839.54 20.54 835 24.75 833.8 36.88 830
51.38 825.46 55.35 824.2 67.57 820 73.13 817.69 79.16 815
84.47 812.57 90.58 810 97.49 806.98 101.8 805 106.69 802.5
110.69 800 115.05 796.83 117.97 795 122.72 791.65 125.34 790
130.32 786.47 132.65 785 135.2 783.3 146.28 775.4 147.14 775
158.66 770.79 160.42 770 174.03 765.42 174.99 765 180.62 763.23
181.36 763 192.5 760 222.27 755.17 223.26 755 230.93 753.25
235.85 755 269.45 758.27 280.96 759.23 290.29 760 326.78 762.1
365.08 765 372.98 766.67 386.11 770 396.48 774.04 398.32 775
406.94 779.55 407.8 780 416.8 784.76 417.27 785 426.65 789.96
426.73 790 428.71 791.05 436.09 795 444.41 799.48 445.39 800
446.08 800.36 454.72 805 455.78 805.56 464.06 810 465.51 810.76
473.44 815 475.26 815.96 482.89 820 485.06 821.16 492.3 825
494 .85 826.36 501.72 830
Manning's n values num= 3
Sta n val Sta n val Sta n val
0 .1 192.5 .035 290.29 .1
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Bank Sta: Left
192.5

Right
290.29

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

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

Frctn Loss (ft)

C & E Loss (ft)

CROSS SECTION

RIVER: Flint Run
REACH: Upper

INPUT
Description:

Station Elevation Data
Sta Elev Sta
0 840 16.28
71.13 829.87 74.8
117.17 816.98 122.54
149.13 805 155.07
180.52 790 183.16
212.06 775.62 213.49
245 765 252.1
300 751.5 307.31
355.56 760 359.38
415.29 770 427.45
442.51 782.05 447.95
467.15 795 472.85
493.4 808.4 496.37
516.32 820 524.84

Manning's n values

Sta n val Sta
0 .1 262.92

Bank Sta: Left Right

Lengths: Left Channel
580.67 714.22 806.06

CROSS SECTION OUTPUT Profile #100-yr

GesslerFinal.rep

Right

767.86 Element
0.62 wt. n-val.
767.24 Reach Len. (ft)
Flow Area (sq ft)
0.001126 Area (sg ft)
7165.00 Flow (cfs)
206.60 Top width (ft)
4.91 Avg. vel. (ft/s)
13.99 Hydr. Depth (ft)
213540.1 conv. (cfs)
718.22 wetted Per. (ft)
753.25 Shear (1b/sq ft)
1.67 Stream Power (1b/ft s)
0.90 cum volume (acre-ft)
0.03 cum SA (acres)
RS: 4587.709
num= 70
Elev Sta Elev Sta Elev
837.87  44.55 835 50.03 834.1
828.94 89.92 825 92.85 824.16
815 133.88 811.31 137.46 810
802.08 159.98 800 166.69 796.65
788.77 190.93 785 201.31 780.39
775 213.71 774.92 226.49 770
763.08 253.44 762.72 257.73 761.49
751.12 310 751.6 339.98 758.49
760.46 365.09 761.16 399.99 765
774.34 428.94 775 430.68 775.78
785 452.55 787.32 457.52 790
797.85 476.81 800 483.08 803.12
810 503.81 813.67 506.28 815
824.23 526.34 825 535.44 829.51
num= 3
n val Sta n val
.035 339.98 .1
Lengths: Left Channel Right Coef
Page 6

Coeff Contr.

1

Left OB
0.100
580.67
91.45
91.45
108.35
23.88
1.18
3.83
3229.1
24.97
0.26
501.72
4.85
0.45

107.23
141.
170.
202.
234.57
262.
350.
402.3
438.45
462.66
486.55
514.29
536.39

f contr.

Expan.

Channel
0.035
714.22
989.74
989.74
6546.35
97.79
6.61
10.12
195102.5
98.92
0.70
0.00
23.53
1.90

Elev
830
820

808.34
795
780

767 .82
760

759.54

765.98
780

792.58

818.95
830

Expan.

Right OB
0.100
806.06
378.91
378.91
510.30
84.94
1.35
4.46
15208.6
85.35
0.31
0.00
7.54
1.55

I




262.92 339.98

165.19 259.78 200.58

CROSS SECTION OUTPUT Profile #100-yr

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

Top width (ft)
vel Total (ft/s)
Max Cchl ppth (ft)
conv. Total (cfs)
Length wtd. (ft)
Min Cch ET (ft)
Alpha

Frctn Loss (ft)

C & E Loss (ft)

0.001406

766.94 Element
0.89 wt. n-val.
766.04 Reach Len. (ft)
Flow Area (sq ft)
Area (sg ft)
7165.00 Flow (cfs)
161.36 Top width (ft)
6.04 Avg. vel. (ft/s)
14.92 Hydr. Depth (ft)
191110.0 conv. (cfs)
255.72 wetted Per. (ft)
751.12 Shear (1b/sq ft)

1.57 Stream Power (lb/ft s)
0.64 Cum volume (acre-ft)

0.12 Cum SA (acres)

GesslerFinal.rep

Left O
0.100
165.19
64.85
64.85
72.94
21.78
1.12
2.98
1945.5
22.60
0.25
536.39
3.80
0.14

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

sections.

warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than

This may indicate the need for additional cross sections.

CROSS SECTION

RIVER: Flint Run
REACH: Upper

INPUT
Description:
Station Elevation Data
Sta Elev Sta
0 833.82 19.57
48.22 824.91 50.72

96.27 815 114.35
130.7 805 140.29
160.48 794.34 171.07
196.53 780 209.11

262.46 765.7 268.7
335.69 759.38 359.73

414.93 760 418.46
469.11 785 469.23
485.72 795.15 501.33
509.35 810 527.85

553.92 820.47 564.75
580.09 831.63

RS: 4327.913
num= 66

Elev Sta Elev Sta
830.26 21.04 830 21.99
824.4 68.17 820.98 73.18
810.94 116.96 810 126.97

801.4 144.1 800 147.74
790 179.16 786.84 183.7

775.55 210.65 775 218.43

765 290.32 762.84 326.29
757.01 380.75 755 394.73
760.97 432.73 765 446.67
785.07 477.23 790 477.75
804.99 501.35 805 501.39
814.53 529.88 815 551.4

825 565.92 825.57 576.46

Elev
829.86
820
806.39
798.78
785
773.03
760
755
772 .66
790.22
805.02
819.56
830
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47.

78.
127.
158.
188.
231.
330.
410.
468.
485,
502.
552.
577.

B

This may

Channel
0.035
259.78
858.62
858.62
6713.88
77.06
7.82
11.14
179077.3
.86
.96
.00
.38
.47

~
QWO O

Elev
825
818.92
805.99
795
782.97
770
759.71
758.76
784.7
795
805.53
820
830.68

Right OB
0.100
200.58
262.45
262.45
378.19
62.53
1.44
4.20
10087.3
63.09
0.37
0.00
1.61
0.19

indicate the need for additional cross
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Manning's n values num= 3
Sta n val Sta n val sta n val
0 .1 330.65 .035 410.28 .1
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
330.65 410.28 783.59 271.11 224.1 .1 .3

CROSS SECTION OUTPUT Profile #100-yr
E.G. Elev (ft) 766.17 Element Left OB Channel
vel Head (ft) 2.10 wt. n-val. 0.100 0.035
W.S. Elev (ft) 764.07 Reach Len. (ft) 271.11 271.11
crit w.s. (ft) 763.25 Flow Area (sq ft) 121.06 571.85
E.G. Slope (ft/ft) 0.005757 Area (sg ft) 121.06 571.85
Q Total (cfs) 7165.00 Flow (cfs) 237.36 6818.41
Top width (ft) 151.37 Top width (ft) 52.60 79.63
vel Total (ft/s) 9.63 Avg. vel. (ft/s) 1.96 11.92
Max Chl ppth (ft) 9.07 Hydr. Depth (ft) 2.30 7.18
Conv. Total (cfs) 94431.1 conv. (cfs) 3128.3 89863.2
Length wtd. (ft) 271.11 wetted Per. (ft) 52.78 80.30
Min Ch E1 (ft) 755.00 Shear (1b/sq ft) 0.82 2.56
Alpha 1.46 Stream Power (lb/ft s) 580.09 0.00
Frctn Loss (ft) 0.46 Ccum volume (acre-ft) 3.45 4,11
C & E Loss (ft) 0.50 Cum SA (acres)

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

sections.

CROSS SECTION

Flint Run
Lower

RIVER:
REACH:

INPUT
Description:
Station Elevation Data

Sta Elev Sta
0 825 12.51
64.15 800 76.03
127.03 775 147.55
499.06 755 535.56
609.68 770 620.27
662.08 790 694.14
828.16 815 854.05
Manning's n values
Sta n val Sta
0 .05 499.06

Bank Sta: Left Right

RS: 4052.349
num= 33
Elev Sta Elev Sta
820 27.22 815 41.83
795 88.87 790 100.79
770 263.25 765 408.02
749.62 559.34 755 588.18
774.99 620.29 775 633.72
795 731.89 800 766.48
820 873.62 825
num= 3
n val Sta n val
.035 559.34 .1
Lengths: Left Channel Right

Elev Sta Elev
810 53.13 805
785 113.96 780
760 445.55 757.94
760 598.81 765
780 648.98 785
805 796.9 810

Coeff Contr. Expan.
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Right OB
0.100
271.11
51.40
51.40
109.23
19.14
2.12
2.69
1439.5
19.86
0.93
0.00
0.89

This may indicate the need for additional cross



499.06

559.34

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

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

Frctn Loss (ft)

C & E Loss (ft)

CROSS SECTION

Flint Run
Lower

RIVER:
REACH:

INPUT
Description:
Station Elevation Data

Sta Elev Sta
0 825 13.06
60.85 800 72.27
125.5 775 144.56
442 .34 755 475.81
563.98 767.12 587.08
655.35 790 672.44
778.02 815 814.83
Manning's n values
Sta n val Sta
0 .05 442.34
Bank Sta: Left Right
442.34 497.6

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

765.09
0.28
764.81

46.88 141.39

GesslerFinal.rep

54.28

CROSS SECTION OUTPUT Profile #100-yr

765.21 Element
0.45 wt. n-val.
764.76 Reach Len. (ft)
Flow Area (sq ft)
0.000824 Area (sg ft)
7412.00 Flow (cfs)
327.98 Top width (ft)
3.76 Avg. vel. (ft/s)
15.14 Hydr. Depth (ft)
258187.4 conv. (cfs)
102.66 wetted pPer. (ft)
749.62 Shear (1b/sq ft)
2.06 Stream Power (lb/ft s)
0.07 cum volume (acre-ft)
0.05 Cum SA (acres)
RS: 3910.912
num= 33
Elev Sta Elev Sta
820 25.72 815 38.09
795 84.38 790 96.36
770 183.92 765 270.21
749.22 497.6 755 521.35
770 605.74 775 624.3
795 692.16 800 714.94
820 841.76 825
num= 3
n val Sta n val
.035 497.6 .l
Lengths: Left Channel Right
545.19 736.56 773.43

CROSS SECTION OUTPUT Profile #100-yr

.1

Left OB
0.050
46.88

988.05

988.05

2234.26
228.75
2.26
4,32
77827.7
228.97
0.22

873.62
15.51

3.95

Sta
49.94
110.18
395.63
547
639.31
748.48

Elev
810
785
760
760
780
805

Coeff Contr.
.1

Element Left OB

wt. n-val. 0.050

Reach Len. (ft) 545.19

Flow Area (sq ft) 1456.72
Page 9

O

Channel
0.035
141.39
750.26
750.26
4857.60
60.28
6.47
12.45
169208.3
61.28
0.63
0.00
81.07
9.02

Elev
805
780

756.36
765
785
810

Expan.
.3

Channel
0.035

736.56

701.60

Right OB
0.100
54.28

233.32
233.32
320.13
38.95
1.37
5.99

11151.4

40.44
0.30
0.00

57.98

15.48

Right OB

0.100
773.43
232.78
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E.G. Slope (ft/ft) 0.000580 Area (sg ft) 1456.72 701.60 232.78
Q Total (cfs) 7412.00 Flow (cfs) 3330.24 3847.53 234.24
Top width (ft) 358.75 Top width (ft) 255.08 55.26 48.41
vel Total (ft/s) 3.10 Avg. vel. (ft/s) 2.29 5.48 1.01
Max Chl Dpth (ft) 15.59 Hydr. Depth (ft) 5.71 12.70 4.81
Conv. Total (cfs) 307672.8 conv. (cfs) 138238.5 159711.1 9723.2
Length wtd. (ft) 692.00 wetted Per. (ft) 255.29 56.51 49,39
Min Cch E1 (ft) 749.22 shear (1b/sq ft) 0.21 0.45 0.17
Alpha 1.87 Stream Power (1b/ft s) 841.76 0.00 0.00
Frctn Loss (ft) 0.98 Cum volume (acre-ft) 14.19 78.72 57.69
C & E Loss (ft) 0.17 Cum SA (acres) 3.69 8.83 15.42

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

This may indicate the need for additional cross sections.
warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may
indicate the

need for additional cross sections.

CROSS SECTION

RIVER: Flint Run

REACH: Lower RS: 3710.271
INPUT
Description:
Station Elevation Data num= 67
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 830.59 1.19 830 5.17 828.26 11.78 825 18.55 822.06
22.62 820 25.86 818.34 32.69 815 39.5 811.75 42.95 810
50.85 806.25 53.33 805 62.32 800.74 63.72 800 72.83 795.28
73.35 795 79.16 792 82.94 790 83.33 789.82 92.54 785
93.94 784.35 102.34 780 105.35 778.85 116.54 775 124.62 773
134.24 770 154.69 766.67 163.72 765 173.17 764.14 192.66 762.77
216.3 761.04 228.82 760.42 238.05 760 259.77 758.83 268.66 758.35
295.6 756.85 310.89 755.83 327.74 755 361.63 755 363.07 755.53
373.76 760 381.2 763.3 385.82 765 392.04 767.49 397.71 770
404.57 772.41 414.53 775 422.13 776.81 427.28 778.04 434.83 780
453.33 782.48 457.94 782.86 479.51 784.62 482.04 784.84 484.65 785
529.85 787.44 553.59 790 583.03 792.13 626.64 795 635.74 795
646.71 796.76 672.12 800 684.01 800 736.87 804.08 745.03 805
804.17 805 811.79 807.38
Manning's n values num= 3
Sta n val Sta n val Sta n val
0 .1 259.77 .035 373.76 .04
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
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GesslerFinal.rep

259.77 373.76 310.33 428.51 382.56 .3

CROSS SECTION OUTPUT Profile #100-yr
E.G. Elev (ft) 763.94 Element Left OB Channel Right OB
vel Head (ft) 1.94 wt. n-val. 0.100 0.035 0.040
W.S. Elev (ft) 762.00 Reach Len. (ft) 310.33 428.51 382.56
crit w.s. (ft) 761.55 Flow Area (sq ft) 94.82 638.47 4.51
E.G. Slope (ft/ft) 0.007244 Area (sg ft) 94.82 638.47 4.51
Q Total (cfs) 7412.00 Flow (cfs) 169.02 7229.57 13.41
Top width (ft) 175.08 Top width (ft) 56.58 113.99 4.51
vel Total (ft/s) 10.05 Avg. vel. (ft/s) 1.78 11.32 2.98
Max Chl Dpth (ft) 7.00 Hydr. Depth (ft) 1.68 5.60 1.00
Conv. Total (cfs) 87087.3 conv. (cfs) 1985.9 84943.8 157.6
Length wtd. (ft) 417.13 wetted Per. (ft) 56.67 115.09 4.93
Min ch ET (ft) 755.00 Shear (1b/sq ft) ‘ 0.76 2.51 0.41
Alpha 1.24 Stream Power (1b/ft s) 811.79 0.00 0.00
Frctn Loss (ft) 0.99 Cum volume (acre-ft) 4.48 67.39 55.58
C & E Loss (ft) 0.40 cum SA (acres) 1.74 7.40 14.95

warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for additional cross

sections.

warning:

This may indicate the need for additional cross sections.

warning:

indicate the

need for additional cross sections.

CROSS SECTION

Flint Run
Lower

RIVER:
REACH:

INPUT
Description:
Station Elevation Data
Sta Elev Sta
0 830.35 .62
22.94 816.51 25.77
42.62 805 48.76
66.52 791.22 68.96
88.32 780 93.41
107.58 766 118.66
122.76 764.37 123.27
128.11 760 128.42
132.7 756.36 133.11
138.23 752 140.01
147.08 748.66 153.81
176.55 750.02 176.81

RS: 3270.326

107
Elev Sta
830 3.7
815 31.37
801.34 51.43
790 73.81
774.58  98.85
764.89 120.09
764 124.63
759.77 130.52
756 133.45
750.41 140.52
747 .64 168.81
750.22 178.14

num=
Elev Sta
828.37 9.03
811.45 34.09
800 57.66
787.17 77.42
769.7 102.41
764.73 120.28
762.92 125.88
758.09 130.64
755.76 135.68
750 140.78
749.47 175.26
750.98 179.61

Elev
825
810

796.28
785
766.52
764.75
762
758
754
749.92
750
752

Page 11

The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.

The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than

This may

Elev
823.42
806.4
795
782.7
766.29
764.46
760.08
757.94
753.03
749.9
750
752.07
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181.25 753.12 183.58 753.34 191.25 754 197.69 754.21 208.69
269.6 756 276.77 756 283.82 757.14 289.37 758 304.52
304.89 760 305.51 760.06 305.73 760.08 331.42 762 347.28
355.61 764 358.49 764.68 360.23 765.08 364.95 766 373.96
374.88 766.98 376.44 767.11 378.24 767.6 381.59 768.57 384.29
395.07 770 407.01 771.12 416.76 772 430.89 773.27 434.87
439.3 774 457.68 775.47 464.31 776 466.4 776.16 467.01
474.6 776.76 487.8 777.73 488.28 777.75 491.33 778 502.32
510.97 780 513.33 780.24 514.22 780.33 527.07 782 537.73
541.14 784 549.19 785.15
Manning's n values num= 3
sta n val Sta n val Sta n val
0 .1 135.68 .035 181.25 .04
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr.
135.68 181.25 56.8 51.5 42.19 .1
CROSS SECTION QUTPUT Profile #100-yr
E.G. Elev (ft) 762.55 Element Left OB
vel Head (ft) 0.60 wt. n-val. 0.100
w.S. Elev (ft) 761.95 Reach Len. (ft) 56.80
Crit w.s. (ft) Flow Area (sq ft) 39.60
E.G. Slope (ft/ft) 0.001168 Area (s$ ft) 39.60
Q Total (cfs) 7412.00 Flow (cfs) 43.19
Top width (ft) 204.76 Top width (ft) 9.74
vel Total (ft/s) 5.26 Avg. vel. (ft/s) 1.09
mMax Chl ppth (ft) 14.31 Hydr. Depth (ft) 4.07
conv. Total (cfs) 216895.1 conv. (cfs) 1263.8
Length wtd. (ft) 47.85 wetted Per. (ft) 12.58
Min Cch ET (ft) 747 .64 Sshear (1b/sq ft) 0.23
Alpha 1.40 Stream Power (1b/ft s) 549.19
Frctn Loss (ft) 0.06 cum volume (acre-ft) 4.00
C & E Loss (ft) 0.00 Cum SA (acres) 1.50
CROSS SECTION
RIVER: Flint Run
REACH: Lower RS: 3218.798
INPUT
Description:
Station Elevation Data num= 106
Sta Elev Sta Elev Sta Elev Sta Elev Sta
0 828.88 .23 828.76 7.55 825 10.07 823.65 17.17
19.89 818.54 26.77 815 32.42 812 36.36 810 40.08
46.43 805 50.01 803.2 56.47 800 60.28 798.08 66.51
73.67 791.4 76.37 790 78.73 788.7 85.9 785 90.73
95.72 780 102.21 773.16 107.4 767.69 108.76 766.03 109.03
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754.
759.
763.
766.
768.
773.
776.
779.
783.

EX

Channel
0.035
51.50

567.50

567.50

4255.24
45.57
7.50
12.45
124519.7
48.30
0.86
0.00
61.46
6.61

48
95
38
93
76
61
21
12
53

pan.

Elev

820

808.16

782

795
.74
766

Right 0B
0.040
42.19

801.81
801.81
3113.58
149.45
3.88
5.37
91111.6
149.87
0.39
0.00
52.04
14.28
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124.19 764.57 126.34 764.36 127.28 764.21 128.59 764 129.66 763.84
130.15 763.76 132.48 762.13 132.67 762 135.22 760.24 135.52 760
137.74 758.3 138.14 758 138.39 757.79 140.64 756 142.61 754.47

143.22 754 143.71 753.59 145.71 752 146.32 751.52 148.24 749.99
148.33 749.92 160.99 747.7 161.66 747.59 162.51 747.69 176.31 749.61
176.94 749.78 177.66 750 182.2 751.26 185 752 188.38 752.92
197.84 754 199.96 754.09 202.2 754 205.09 754 215.77 754.44
239.26 755.41 271.98 756 284.51 756 286.21 756.18 303.45 758
313.9 759.23 321.91 759.89 323.33 760 360.52 761.55 367.94 762

374.22 763.26 377.74 764 379.82 764.43 382.44 764.63 390.01 765.44
392.55 765.65 394.18 766 403.15 766 404.96 766.66 409.02 768
412.18 768.21 428.2 770 432.93 770.41 437.4 770.74 444.67 771.26
449.13 771.39 453.48 771.56 455.91 771.61 469.9 772 475.86 772.35
488.67 773.25 491.72 773.51 495.64 774 503.56 775.09 510.04 776
516.62 776.93 524.07 778 535.75 779.66 538.08 780 538.71 780.09
547.74 782 548.26 782.11 556.72 784 560.99 784.91 565.9 786
567.81 786.42

Manning's n values num= 3

sta n val Sta n val Sta n val
0 .1 142.61 .035 197.84 .04
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
142.61 197.84 785.25 753.13 556.83 .1 .3

CROSS SECTION OUTPUT Profile #100-yr
E.G. Elev (ft) 762.49 Element Left OB Channel Right OB
vel Head (ft) 0.59 wt. n-val. 0.100 0.035 0.040
w.S. Elev (ft) 761.89 Reach Len. (ft) 785.25 753.13 556.83
Crit w.s. (ft) Flow Area (sq ft) 35.47 633.43 770.06
E.G. Slope (ft/ft) 0.001214 Area (s$ ft) 35.47 633.43 770.06
Q Total (cfs) 7412.00 Flow (cfs) 37.23 4630.93 2743.84
Top width (ft) 233.37 Top width (ft) 9.79 55.23 168.35
vel Total (ft/s) 5.15 Avg. vel. (ft/s) 1.05 7.31 3.56
Max Chl Dpth (ft) 14.30 Hydr. Depth (ft) 3.62 11.47 4.57
Conv. Total (cfs) 212686.6 conv. (cfs) 1068.4 132884.0 78734.2
Length wtd. (ft) 686.94 wetted Per. (ft) 12.29 57.67 168.64
Min ch E1 (ft) 747.59 Shear (1b/sq ft) 0.22 0.83 0.35
Alpha 1.44 Stream Power (lb/ft s) 567.81 0.00 0.00
Frctn Loss (ft) 0.92 Cum volume (acre-ft) 3.95 60.75 51.28
C & E Loss (ft) 0.01 Ccum SA (acres) 1.49 6.55 14.12

CROSS SECTION
RIVER: Flint Run
REACH: Lower RS: 3143.198

INPUT
Description:




Station Elevation Data

Sta Elev

0 828.29
31.65 812.49
54.36 800
79.87 787.01
112.15 765.76
130.32 764
138.41 760.54
145.35 756
153.96 750.49
187.93 749
195.64 750.7
206.24 753.96
250.8 755.73
294.98 756.91
358.45 760.94
391.29 764.02
406.48 764.83
413.32 765.29
439.14 767.17
486.18 771.01
518.98 776
546.31 781.43
569.1 785.8
582.89 790

Sta
5.49
36.19
61.91
84.09
112.42
132.1
139.21
148.1
154.71
189.3
199.13
206.63
251.03
303.54
370.21
392.26
411.3
424.45
454.05
493.92
523.62
547.5
569.95
586.6

Manning's n values
Sta n val
0 .1

Sta
148.1
Bank Sta: Left Right
148.1 206.63

num=
Elev
825.77
810
795.84
785
765.73
763.58
760
754.16
750
749.12
752
754
755.74
757.23
762
764.14
765.18
766
767.61
772
776.92
781.64
786
791.28

num=
n val
.035

Lengths: Left Channel
328.74 281.33

11

17
4

63.

90.
119.
133.
141.
148.
155.
189.

200
21

258.
324.
370.
393.
411.
433.
458.
503.
529.
549.

573
58

206

CROSS SECTION OUTPUT Profile #100-yr

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

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

Frctn Loss (ft)

C & E Loss (ft)

761.55
0.73
760.82

0.001484
7412.00
219.23
5.71
13.32
192423.2
281.91
747.50
1.45
0.47
0.03

GesslerFinal.

9

Sta
.29
0.9

Elev
817.85
805
794.1
780
764.27
762.41
758
752.42
747 .7
749.48
752.92
754.74
756
759.6
762.58
764.24
765.22
766.75
769.12
774
779.37
783.76
788
793

Sta
21.67
45.28
65.19
94.44
129.18
135.21
142.12
150.93
167.46
191.27
201.56
230.76
263.65
344.
375.
393.
411.
434,
469.
507.
535.

560.6
576.84
591.68

Elev
820
807.4
795
781.91
765.02
763.41
758.35
754
749.77
749.18
752.36
754
756
758
762.04
764 .18
765.19
766.6
768
773.37
778
782
786.99
792

6.1

.86
8.7
3

Sta
.63

n val

.04
Right Coef
282.2

Element

wt. n-val.

Reach Len. (ft)
Flow Area (sq ft)
Area (sg ft)
Flow (cfs)
Top width (ft)
Avg. vel. (ft/s)
Hydr. Depth (ft)
conv. (cfs)

wetted Per. (ft)

Shear (1b/sq ft)
Stream Power (1b/ft s)
Cum volume (acre-ft)
Cum SA (acres)
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291.
348.

395.
411.
436.
478.
508.
539.
561.

578.8

f Ccontr.
.1

Left OB
0.100
.74
.96
.96
.61
.14
1.14
3.35
1002.2
12.13
0.26
591.68

1.31

Elev
815
802.31
790
774.46
764.13
762
756.12
752
747.5
750
753.72
755.67
756.82
760
764
764.29
765.24
766.8
770
774.31
780
784
788.64

Expan.
.3

Channel
0.035
281.33
645.97
645.97
5106.53
58.53
7.91
11.04
132570.9
60.78
0.98
0.00
49.69
5.57

Right OB
0.040
282.20
618.31
618.31
2266.86
150.56
3.67
4.11
58850.1
150.77
0.38
0.00
42.41
12.08



SECTION

CROSS

Flint Run
Lower

RIVER:
REACH:

INPUT
Description:
Station Elevation
Sta Elev
0 826.9
32.71 815
61.05 804.15
95.97 789.57
138.06 767.36
158.64 764
165.46 760.51
172.06 755.91
181.49 750
206.45 747.15
222.22 750
234.32 753.23
315.7 757.29
377.78 759.4
403.31 761.12
424.12 763.65
436.16 768
454.01 774
471.6 778.77
497.33 782.12
540.41 783.11
556.42 784
577.75 788.02
602.13 792.31
626.33 798
651.56 803.29

Data

41.
70.
107.
139.
159.
166.
175.
183.
217.
225.
244.
318.
389.
409.
425.
440,
454,
479.
505.
544,
559.
589
609.17
631.12
656.3

Manning's n values
sta n val Sta
0 .1 177.68

Bank Sta: Left Right
177.68 227.52

GesslerFinal.rep

RS: 2861.250

num=
Elev
825
811.83
800
785
765.92
763.92
760
754
748.54
747 .66
751.49
754
757.39
759.83
762
764
769.55
774.2
780
782.44
783.21
784.61
790
794
799.1
804

Elev
822.7
810
799.34
784
764.29
763.5
759.42
752.32
748
747 .77
752
754.91
757.45
759.88
762
765.29
770.45
776
781.42
782.51
783.27
786
791
795.78
800
805.07

. 196.
217. 218.
226.
265.
320.
391.14
410.6
428.69
443
460.77
490.91
507.73
545.17
568.01
593.37
616.6
635.13
663.87

430.
447,
462.
493.
517.
549.

575.1
598.91
617.49
641.57

num= 3
n val Sta
.035 227.52

n val
.04

Lengths: Left Channel Right
296.63 281.27 281.46

CROSS SECTION OUTPUT Profile #100-yr

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

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

E.G. Slope (ft/ft)

761.05 Element
1.02 wt. n-val.
760.03 Reach Len. (ft)
Flow Area (sq ft)
0.001902 Area (sq ft)

Elev
820
806.06
793.83
780
764.26
762.59
758
752
747 .21
748
752.19
754.99
758
760
762.16
766
772
776.6
781.67
782.77
783.41
787.47
791.74
796
801.47

Coef
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f Contr.
.1

Left OB
0.100
296.63
45.46
45.46

Elev
817.43
805
790
771.02
764 .24
762
756.02
751.72
746.88
749.34
752.66
756
758
760.33
762.91
767.4
773.81
778
782
782.87
784
788
792
796.22
802

Expan.
.3

Right OB
0.040
281.46
544,28
544,28

Channel
0.035
281.27
584.88
584.88



Length wtd. (ft) 281.41 wetted Per. (ft) 13.90 52.39 167.08
Min ch E1 (ft) 746.88 shear (1b/sq ft) 0.39 1.33 0.39
Alpha 1.65 Stream Power (1b/ft s) 663.87 0.00 0.00
Frctn Loss (ft) 0.41 cum volume (acre-ft) 3.03 45.71 38.64
C & E Loss (ft) 0.14 Cum SA (acres) 1.23 5.22 11.06

CROSS SECTION

RIVER: Flint Run

GesslerFinal.rep
Q Total (cfs) 7412.00 Flow (cfs) 64.90 5409.29 1937.80
Top width (ft) 228.30 Top width (ft) 11.56 49.84 166.89
vel Total (ft/s) 6.31 Avg. vel. (ft/s) 1.43 9.25 3.56
Max chl Dpth (ft) 13.15 Hydr. Depth (ft) 3.93 11.74 3.26
Conv. Total (cfs) 169947.9 conv. (cfs) 1488.2 124028.3 44431.4
REACH: Lower RS: 2579.076
INPUT
Description:
Station Elevation Data num= 128
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 825 15.21 820 27.97 815.49 29.43 815 37.74 812.05
42.99 810 47.62 808.16 56 805 64.64 801.42 68.65 800
69.31 799.77 82.89 795 85.84 793.93 97.04 790 102.08 788.12
110.79 785 118.7 782.03 123.55 780 132.63 774.42 140.89 769.34
145.19 766.68 152.14 766.05 152.65 766 154.5 765.81 162.84 765.05
163.2 764.88 164.87 764 165.21 763.85 166.44 763.24 167.48 762
168.46 760.7 168.99 760 170.28 758.29 170.48 758 171.42 756.82
172.31 756 174.02 754.3 174.35 754 174.61 753.75 176.64 752
178.01 750.57 178.62 750 180.09 748.58 180.72 748 181.02 747.68
182.28 746.5 191.79 746.04 192.63 746 193.42 746 197.24 745.85
201.26 745.98 201.68 746 202.75 746.05 204.91 746.19 217 746.9
217 .34 747.42 217.74 748 218.23 748.97 218.99 750 219.7 751.04
220.27 752 220.52 752.38 221.26 752.97 248.71 753.86 254.02 753.92
258.94 753.98 261.16 754 267.96 754 274.07 754.26 288.53 754.54
293.17 754.64 301.91 754.88 361.59 756 372.94 756 392 757.2
403.75 758 410.88 758.87 412.88 759.04 417.87 759.45 427.04 759.8
427.31 759.82 427.38 759.84 427.86 760 428.39 760.16 437.5 762
438.49 762.17 441.16 762.4 443.31 762.52 453.12 764 461.52 765.42
465.12 766 471.29 767.03 477.09 768 482.32 768.78 491.75 770
503.41 771.52 507.03 772 511.6 772.59 522.55 774 526.04 774.45
533.69 775.51 537.17 776 541.47 776.69 542.97 776.92 545.09 777.3
548.46 778 551.98 778.73 557.92 780 560.77 780.57 563.7 781.28
566.65 782 572.62 783.7 573.81 784 575.37 784.47 580.71 786
582.49 786.52 587.67 788 593.13 789.61 594.5 790 599.64 791.47
601.54 792 602.39 792.22 609.77 794 615.62 795.16 619.95 796
626.28 797.25 630.42 798 631.55 798
Manning's n values num= 3
Sta n val Sta n val sta n val

0 .1 174.02 .035 221.26 .04




GesslerFinal.rep

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
174.02 221.26 100.63 101.9 100.41 .1 .3

CROSS SECTION OUTPUT Profile #100-yr

E.G. Elev (ft) 760.49 Element Left OB Channel Right OB
vel Head (ft) 0.55 wt. n-val. 0.100 0.035 0.040
W.S. Elev (ft) 759.94 Reach Len. (ft) 100.63 101.90 100.41
crit w.s. (ft) Flow Area (sq ft) 15.12 595.36 904.43
E.G. Slope (ft/ft) 0.001177 Area (sg ft) 15.12 595.36 904.43
Q Total (cfs) 7412.00 Flow (cfs) 12.24 4316.10 3083.67
Top width (ft) 258.66 Top width (ft) 4.99 47.24 206.43
vel Total (ft/s) 4.89 Avg. vel. (ft/s) 0.81 7.25 3.41
Max Chl Dpth (ft) 14.09 Hydr. Depth (ft) 3.03 12.60 4.38
Conv. Total (cfs) 216083.3 conv. (cfs) 356.7  125827.9 89898.6
Length wtd. (ft) 101.23 wetted Per. (ft) 7.55 53.60 206.64
Min ch E1 (ft) 745.85 Shear (1b/sq ft) 0.15 0.82 0.32
Alpha 1.48 Stream Power (1b/ft s) 631.55 0.00 0.00
Frctn Loss (ft) 0.11 cum volume (acre-ft) 2.82 41.90 33.96
C & E Loss (ft) 0.02 Cum SA (acres) 1.17 4.91 9.85

CROSS SECTION

RIVER: Flint Run
REACH: Lower RS: 2476.907

INPUT
Description:
Station Elevation Data num= 129
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 831.38 3.33 830 5.72 829.01 15.43 825 22.82 822.34
28.58 820 40.8 815.67 42.71 815 44 .21 814.47 55.18 810
59.63 808.2 67.59 805 67.84 804.9 79.93 800 89.78 795.99
92.37 795 97.27 793.01 104.66 790 109.47 788.03 116.91 785
123.41 782.33 129.15 780 142.55 770.74 146.96 767.78 150.66 765.3
160.01 764.7 168.22 764 172.06 763.29 173.79 762.87 174.04 762.64
174.91 762 176.73 760.21 176.95 760 177.56 759.41 179.34 758
179.44 757.9 182.16 756 183.28 755.08 184.78 754 185.95 753.02
187.32 752 190.07 750.11 190.22 750 192.21 748.44 192.82 748
193.24 747.76 193.53 747.54 206.22 745.61 206.72 745.53 208.65 745.76
223.7 747.61 223.76 747.64 224.43 748 225.55 748.48 228.72 750
231.91 751.57 232.75 752 233 752.13 235.44 752.14 259.47 753.16
261.54 753.16 269.43 753.21 277.15 753.26 326.57 754 327.55 754
334.78 754.24 340.44 754.41 342.94 754.49 387.79 756 396.64 757.07
407 .05 758 409.16 758.33 417.04 760 420.6 761.4 422.33 762
424.54 762.58 428.22 764 436.28 765.55 438.62 766 442.96 766.83
444 .87 767.11 457.41 767.36 458.84 767.82 459.4 768 461.3 768.59
462.91 768.58 474.99 769.14 480.26 769.43 482.57 769.58 488.41 769.73
490.03 769.75 501.14 770 504.2 770.05 504.3 770.05 505.61 770.12
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510.36 770.3 513.51
542.42 773.8 544.05
561.37 776.65 565.64
572.46 776 573.26
574.39 776.16 576.51

585.6 779.93  586.2
598.82 781.61 603.87

Manning's n values
Sta n val Sta
0 .1 187.32

Bank Sta: Left Right
187.32 233

GesslerFinal.rep
770.47 518.62 771.06 522.03 771.47 526.56 772

777.31 566.92 777.08 570.1 776.53 570.42 776.52

776 574.02 775.88 574.13 776 574.32 776.12
778 578.08 779.19 580.23 779.54 581.06 779.78
779.93 589.77 779.97 589.93 780 598.78 781.61
782 607.81 782.36 612.35 783.14
num= 3
n val Sta n val
.035 233 .04
Lengths: Left Channel Right Coeff Contr. Expan.
1155.6 1093.26 853.34 .1 .3

CROSS SECTION OUTPUT Profile #100-yr

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

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

Frctn Loss (ft)

C & E Loss (ft)

760.36 Element Left OB Channel Right OB
0.47 wt. n-val. 0.100 0.035 0.040
759.89 Reach Len. (ft) 1155.60 1093.26 853.34
Flow Area (sq ft) 40.88 558.45 984.72
0.001001 Area (sg ft) 40.88 558.45 984.72
7412.00 Flow (cfs) 41.35 3827.94 3542.71
239.45 Top width (ft) 10.25 45.68 183.51
4.68 Avg. vel. (ft/s) 1.01 6.85 3.60
14.36 Hydr. Depth (ft) 3.99 12.23 5.37
234268.2 conv. (cfs) 1307.0 120988.1 111973.2
996.77 wetted Per. (ft) 12.95 48.44 183.87
745.53 shear (1b/sq ft) 0.20 0.72 0.33
1.39 stream Power (1b/ft s) 612.35 0.00 0.00
1.34 Ccum volume (acre-ft) 2.76 40.55 31.78
0.04 Cum SA (acres) 1.15 4.80 9.40

warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may

indicate the

774 553.06 775.33 557.39 776  558.6 776.2

need for additional cross sections.

CROSS SECTION

RIVER: Flint Run
REACH: Lower

INPUT
Description:
Station Elevation Data

Sta Elev Sta

0 827.33 2.04
31.02 815 43.42
66.69 800 74.34
103.33 785.18 103.8

RS: 2422.446
num= 119
Elev Sta Elev Sta Elev Sta Elev
826.52 8.7 823.9 18.49 820 26.59 816.78
810.03 43.71 809.91 54.78 805 60.08 802.88
796.99 78.98 795 89.14 791.07 91.95 790
785 106.19 783.96 113.68 780.68 115.31 780
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118.54 777.88 140.62 764.19 142.29 764.11 144.58 764 144.
152.26 763.62 158.03 763.3 160.92 762.67 164.22 762 164.
166.7 760 168.44 758.49 168.99 758 170.24 757.01 171.
172.19 755.78 175.1 754 175.49 753.72 175.98 753.38 178.
181.13 752.77 181.48 752.3 181.65 752 182.61 750.49 182.
183.38 749.35 184.29 748 184.5 747.68 184.78 747.3 193.
203.98 745.48 217.18 746.81 225.14 747.51 225.66 747.78 226.
228.92 749.5 229.87 750 230.61 750.38 232.45 752 232.
232.95 752.4 260.86 752.89 294.85 753.48 318.12 754 357.
367.67 755.91 370.06 756 371.96 756.14 377.39 756.48 400.
405.99 759.54 407.35 760 409.43 760.56 415.23 761.51 418
422.13 762.26 427.49 762.69 438.54 763.45 445.89 764 445,
450.72 764.31 457.31 764.66 468.97 765.18 473.41 764.92 476.
481.45 765.78 482.02 765.87 482.98 766 486.54 766.53 496.
498.55 768.27 500.18 768 501.55 767.77 506.62 766.99 506.
510.16 767.11 511.72 767.16 512.3 767.17 513.92 768 516.
516.78 769.47 517.17 769.52 521.86 770 522.39 770 522.
538.9 771.76 541.52 772 546.77 772.53 547.5 772.61 547.
548.46 772.68 556.6 774.61 557.51 774.57 557.96 774.56 585.
590.53 779.65 591.47 780 592.65 780 592.87 780.06
Manning's n values num= 3
sta n val Sta n val Sta n val
0 .1 178.43 .035 232.45 .04
Bank Sta: Left Right Lengths: Left Channel Righ Coeff Cont
178.43 232.45 335.76 346.43 218.7 .1
CROSS SECTION OUTPUT Profile #100-yr
E.G. Elev (ft) 758.98 Element Left O
vel Head (ft) 0.83 wt. n-val. 0.100
w.S. Elev (ft) 758.15 Reach ten. (ft) 335.76
crit w.s. (ft) Flow Area (sq ft) 30.04
E.G. Slope (ft/ft) 0.001909 Area (sq ft) 30.04
Q Total (cfs) 7412.00 Flow (c%s) 37.82
To? width (ft) 232.01 Top width (ft) 9.61
vel Total (ft/s) 6.01 Avg. vel. (ft/s) 1.26
Max Chl Dpth (ft) 12.67 Hydr. Depth (ft) 3.13
Conv. Total (cfs) 169621.4 conv. (cfs) 865.6
Length wtd. (ft) 309.49 wetted Per. (ft) 11.13
Min ch ET (ft) 745.48 shear (1b/sq ft) 0.32
Alpha 1.49 Stream Power (1b/ft s) 592.87
Frctn Loss (ft) 0.74 Cum volume (acre-ft) 1.82
C & E Loss (ft) 0.04 Cum SA (acres) 0.89
CROSS SECTION
RIVER: Flint Run
REACH: Lower RS: 2355.763
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.4

r.

B

Expan.
.3

Channel

0.035
346.43
577.66
577.66

4934.71
54.02
8.54
10.69
112929.3
58.46
1.18
0.00
26.29
3.55

Right OB
0.040
218.70
626.54
626.54
2439.47
168.38
3.89
3.72
55826.5
168.66
0.44
0.00
16.00
5.95



INPUT
Descript

Station Elevation

Sta

0

32.1
61.49
95.42
137.58
158.29
167.42
173.13
184.82
188.17
206.99
234.51
239.26
303.52
330.82
397.67
432.1
445,37
454.42
481.15
507.57
519.73
529.76
543.98
561.68

ion:

Elev

825
812.7

800
786.48
762.78
761.64
758.19

754
752.06

748
745.42
747 .47
752.07
753.43
754.05
758.5

760
762.17

762
763.4
765.77
767.47
768.49
767.22
766.28

Dat

10.
38.
64 .
99.
146.
163.
167.
173.
184,
188.
210.
234,
263.
315.
363.
421.
437.
446.
456.
490.
508.
519.
537.
547.

56

Manning's n values

Sta
0

Bank Sta

n val

a

Sta
21
29

3.3

Sta

.1 184.22

: Left

Righ

t

184.22 239.26

num=
Elev
821.05
810
798.95
785
762.44
760.9
758
753.64
752
747 .77
746
748
752.63
753.69
756
760
760.93
762
762.09
764
765.78
767.54
768
767.31
766.28

num=
n val
.035

125

13.

46.

74.
104.
149.
163.
167.
174.
186.
188.
230.

235
263.
323.
366.
426.
444,
446,
467.
491.

.3
67
85
07
05

509.7

520.

51

538.2

556.

22

568.4

3
S
239.

ta
26

Elev

820
806.
795
782.
762.

31

71
36

760.9

757.
753.
750.
747 .
746.
748.
752.

754
756.
759.

762
761.
762,
764.

766
767.
767.
767.
767.

86
27
14
71
85
24
63

18
69

97
44
07

59
92
03
22

n val

04

Lengths: Left Channel
48.16

CROSS SECTION OUTPUT Profile #100-yr

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

Top width (ft)
vel Total (ft/s)
Max Chl ppth (ft)
Conv. Total (cfs)
Length wtd. (ft)
Min ch E1 (ft)

758.20
1.26
756.94

0.003034
7412.00
206.69
7.33
11.52
134557.6
40.44
745.42

40.88

GesslerFinal.rep

Sta
23.71
49.93
78.78

110.72
150.64
164.36
170.3
178.85
186.74
198.18
232.78
237.05
272.98
330
389.18
431.14
444 .81
450.55
468.26
494
518.27
524.68
539.72
558.31
570.83

Right
38.52

Element

wt. n-val.

Reach Len. (ft)
Flow Area (sq ft)
Area (s$ ft)
Flow (cfs)

Top width (ft)
Avg. vel. (ft/s)
Hydr. Depth (ft)
conv. (cfs)
wetted Per. (ft)
shear (1b/sq ft)

Elev
816.28

793.14
780
762.29
760.26
756
753.19
750
746.71
746.97
750
752.86
754
758
759.92
762.16
761.16
762.46
764.25
767.27
768
766.59
766.68
768

coef
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Sta
26.8

86.71
118.05
155.97
164.71
171.54
184.22
187.23
205.27
234.03
237.56

301.5
330.07
390.95
431.67
445.26
453.37

468.6
495.49
519.09

524.9
543,27
558.95
573.12

f Contr.
.1

Left OB
0.100
48.16
48.20
48.20
81.09
15.14

1.68
3.18

1472.2

16.36
0.56

Elev
815
802.05
790
775.07
762
760
755.19
752.73
749.51
746
747 .03
750.51
753.37
754
758.16
760
762.2
761.84
762.49
764.41
767.4
768
767.24
766.74
768.85

Expan.
.3

Channel

0.035
40.88
540.75
540.75
5493.68
55.04
10.16
9.82
99732.3
59.72
1.72

Right OB
0.040
38.52

422.80
422.80
1837.23
136.51
4.35
3.10
33353.1
136.62
0.59
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Alpha 1.51 Stream Power (1b/ft s) 573.12 0.00 0.00
Frctn Loss (ft) 0.11 Cum volume (acre-ft) 1.52 21.85 13.37
C & E Loss (ft) 0.05 Cum SA (acres) 0.79 3.11 5.19

CROSS SECTION

RIVER: Flint Run
REACH: Lower RS: 2314.880

INPUT
Description:
Station Elevation Data num= 118
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 825 19.5 818 28.11 815 36.25 812.18 42.53 810
56.39 805.1 56.63 805 66.61 801.16 69.63 800 72.03 799.07
82.59 795 90.29 792.01 94.69 790 97.61 788.63 105.64 785
113.46 781.64 117.02 780 121.01 778.24 138.82 766.27 145.02 761.77
160.34 761.2 162.74 761.1 164.48 760.89 167.6 760.5 170 760.19
170.29 760.17 171 760.07 171.21 760.03 171.48 759.87 173.71 758.37
174.27 758 175.29 757.38 177.31 756 178.41 755.28 180.25 754
180.93 753.59 181.27 753.36 193.53 752.27 194.51 752.23 194.54 752.18
194.63 752 194.7 751.84 195.49 750 195.56 749.77 196.1 748.95
196.6 748 196.68 747.23 196.69 747.22 205.08 746.58 212.71 746
218.94 745.38 227.24 746 232.48 746.29 244.35 746.97 245.59 747.78
245.92 748 247.75 749.2 248.1 749.47 248.85 750 249.62 750.56
249.88 750.64 250.85 751.24 261.15 752.56 261.33 752.58 262.14 752.68
277.92 752.69 279.68 752.69 292.5 752.92 298.82 752.9 322.81 753.54

327.56 753.77 332.01 753.89 334.12 754 336.21 754 340.62 754.22
352.2 754.51 371.05 755.96 371.69 756 373.41 756 385.15 757.36
387.78 757.64 391.43 758 394.31 758.21 406.45 760 413.23 761.12
418.5 762 423.18 762.75 424.39 762.88 443.25 763.96 443.67 763.98
443.74 763.99 445.42 764 457.65 764.13 457.77 764.13 467.5 764.06
469.11 764.11 476.62 764.36 487.38 764.57 488.62 764.5 489.9 764.2
502.7 765.85 503.7 766 505.57 766.24 505.97 766.3 507.46 766.45
516.98 767.35 520.13 767.72 521.12 767.9 523.92 767.95 529.43 767.98
531.43 767.98 531.7 768 540.12 768.65 542.23 768.78 547.7 769.16
562.92 769.85 563.68 769.88 567.18 770
Manning's n values num= 3
Sta n val Sta n val Sta n val
0 .1 193.53 .035 261.15 .04
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
193.53 261.15 14.36 91.23 28.15 .1 .3

CROSS SECTION OUTPUT Profile #100-yr

E.G. Elev (ft) 758.04 Element Left OB Channel Right OB
vel Head (ft) 1.09 wt. n-val. 0.100 0.035 0.040
w.S. Elev (ft) 756.95 Reach Len. (ft) 14.36 91.23 28.15




crit wW.s. (ft)

E.G. Slope (ft/ft) 0.002633
Q Total (cfs) 7412.00
Top width (ft) 205.69
vel Total (ft/s) 6.98
Max Chl Dpth (ft) 11.57
Conv. Total (cfs) 144449.8
Length wtd. (ft) 74.72
Min ch E1 (ft) 745.38
Alpha 1.44
Frctn Loss (ft) 0.20
C & E Loss (ft) 0.02

CROSS SECTION

RIVER: Flint Run

GesslerFinal.rep

Flow Area (sq ft)
Area (sg ft)
Flow (cfs)
Top width (ft)
Avg. vel. (ft/s)
Hydr. Depth (ft)
conv. (cfs)
wetted Per. (ft)
shear (1b/sq ft)

Stream Power (1b/ft s)
cum volume (acre-ft)

Cum SA (acres)

REACH: Lower RS: 2223.643
INPUT
Description:
Station Elevation Data num= 117
Sta Elev Sta Elev Sta Elev Sta
0 825 27.73 815 34.41 812.57 41.67
55.42 805 58.57 803.87 69.2 800 73.81
87.77 791.97 92.08 790 96.21 788.14 102.73
113.45 780 119.05 777.7 125.77 775 133.03
149.59 763.59 152.1 760.27 157.45 760.05 158.38
172.23 759.11 177.72 758.38 178.27 758 179.88
181.54 756 181.73 755.88 184.62 754 185.04
207.65 752.72 208.62 752.7 209.08 752.08 209.12
210.3 750 211.6 748.18 211.72 748 212.03
233.11 746.13 235.95 746 236.34 745.96 236.97
237.66 746 239.35 746.12 257.68 746.72 259.4
262.98 749.98 263.04 750.02 265.2 752 265.46

295.92 752.68 305.73 752.54
351.69 752.72 352.4 752.71

385.32 756 388.92 757.13
398.41 760.3 403.72 762
410.23 763.19 422.43 764
437.51 766 437.82 766.1
452.23 766.31 464.94 766.36
477.19 766 505.78 766.37
518.58 767.43 519.03 767.5
526.06 767.89 532.55 768
553.44 770 554.15 770.07
578.16 772 580.24 778.23
Manning's n values num=

Sta n val sta n val

0 .1 207.65 .035

343.2 752.45 346.57

465

77 752.96 374.51
.58 758 396.79
.88 762.33 405.21
.15 764.29 430.67
.15 766.55 442.1
.78 766.36 467.12
509.
.68 767.58 520.34
.81 768.01 535.5
574,

94 766.55 510.53

46 771.76 575.95

Sta n val
266.

25 .04

Elev
810
798.35

772.43
760
757.02
753.73
752
747.69
745.3
747.73
752.34
752.53
754
759.74
762.4
764.85
766.65
766.4
766.34
767.64
768.02
771.96
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60.37
60.37
100.36
17.61
1.66
3.43
1955.9
18.75
0.53
567.18
1.46
0.78

S
51.
81.

107.
139
166

181.

185.

209.

212.

237.

259,

266.

347.

379.
397

408.

434,

450.

469.

510.

524.

553.

576.

ta
05
51
36
.3
.7

31
17
53

84
25
78

.6
43
41
77
77
66
71
12
48

631.20
631.20
5821.18
67.62
9.22
9.33
113446.9
72.46
1.43
0.00
21.30
3.06

Elev
806.58

782.93

770
759.51
756.14
753.56
751.94
746.94
745.96

748
753.09
752.57
754.73

760
762.97
764.95
766.33

766
766.34
767.85
769.97

772

370.21
370.21
1490.46
120.46

3.07
29047.0
120.61
0.50
0.00
13.02
5.07
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Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr.  Expan.
207.65 266.25 39.89 37.88 44.06 .1 .3
Blocked oObstructions num= 1
Sta L StaR Elev
494.07 507.39 800

CROSS SECTION OUTPUT Profile #100-yr

o o o

E.G. Elev (ft) 757.82 Element Left OB Channel Right OB
vel Head (ft) 1.01 wt. n-val. 0.100 0.035 0.040
W.S. Elev (ft) 756.81 Reach Len. (ft) 39.89 37.88 44 .06
crit w.s. (ft) Flow Area (sq ft) 90.20 563.55 456.80
E.G. Slope (ft/ft) 0.002603 Area (sg ft) 90.20 563.55 456.80
Q Total (cfs) 7412.00 Flow (cfs) 147.77 5177.03 2087.19
Top width (ft) 207.68 Top width (ft) 27 .43 58.60 121.65
vel Total (ft/s) 6.67 Avg. vel. (ft/s) 1.64 9.19 4.57
Max Chl ppth (ft) 11.51 Hydr. Depth (ft) 3.29 9.62 3.75
Conv. Total (cfs) 145289.9 conv. (cfs) 2896.6  101480.1 40913.1
Length wtd. (ft) 39.66 wetted Per. (ft) 28.39 64.51 122.02
Min ch E1 (ft) 745.30 Shear (1b/sq ft) 0.52 1.42 0.61
Alpha 1.46 stream Power (1b/ft s) 580.24 0.00 0.00
Frctn Loss (ft) 0.10 Cum volume (acre-ft) 1.43 20.05 12.75
C & E Loss (ft) 0.02 Cum SA (acres) 0.77 2.92 5.00

CROSS SECTION

RIVER: Flint Run

REACH: Lower RS: 2185.764
INPUT
Description:
Station Elevation Data num= 119
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 825 14.44 820 15.39 819.67 28.89 815 30.77 814.35
43.61 810 46.43 809.02 58.5 805 62.27 803.68 73.29 800
77.15 798.36 86.5 795 90.52 793.08 98.84 790 103.37 787.81
111.03 785 116.77 782.18 121.84 780 128.58 777.28 134.01 775
141.49 772 146.27 770 157.97 765.3 159.15 765 159.53 764.6
167.95 759.3 178.98 758.72 188.57 758 189.07 757.92 190.8 757.66
191.91 757.49 193.04 756.84 194.34 756 196.29 754.86 198.33 754
198.65 753.77 198.84 753.68 206 753.46 226.2 752.66 226.5 752.28
226.65 752 227.4 751.05 228.28 750 229.58 748.42 229.85 748

230.79 746.94 230.85 746.86 232.6 746.79 232.91 746.78 255.43 745.34
255.45 745.27 255.48 745.34 258.85 745.41 277.09 746.39 278.3 747.61

278.68 748 279.12 748.39 280.84 750 281.49 750.58 282.74 752

283.6 752.82 283.82 753.02 304.14 752.7 318 752.51 354.53 752
362.74 752 375.72 752.96 394.2 754 397.51 754.93 401.3 756
406.93 757.6 408.32 758 410.59 758.65 414.78 760 417.64 760.89
422.97 762 424.18 762.23 435.45 764 439.18 764.59 440.45 764.79
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443.8 765.18 446.37 765.34 456.87 766 457.13 766.03 458.2 766.08
462.99 766.32 464.54 766.38 469.6 766.32 477.45 766.2 483.79 766
489.89 765.82 497.17 765.85 501.81 765.93 504.34 766 506.22 766
525.5 766.08 530.79 766.58 531.62 766.6 539.2 766.99 545.12 767.08
549.74 767.47 550.66 767.48 556.32 767.65 562.96 768 569.41 768
573.65 768.37 576.32 768.74 584.99 770 586.31 770.14 600.11 771.39
605.92 772 609.78 772 614.47 772.31 616.42 772.49 627.88 774
630.43 774 631.19 780.48 631.25 780.39 635.99 780.55
Manning's n values num= 3
Sta n val Sta n val Sta n val
0 .1 226.2 .035 283.6 .04
Bank Sta: Left Right Lengths: Left channel Right Coeff Contr. Expan.
226.2 283.6 190.76 109.94 157.38 .1 .3
Blocked Obstructions num= 1
StaL StaR Elev
515.49 528.8 800

CROSS SECTION OUTPUT Profile #100-yr

E.G. Elev (ft) 757.71 Element Left OB Channel Right OB
vel Head (ft) 0.95 wt. n-val. 0.100 0.035 0.040
W.S. Elev (ft) 756.75 Reach Len. (ft) 190.76 109.94 157.38
Crit w.s. (ft) Fiow Area (sq ft) 106.58 577.58 469.96
E.G. Slope (ft/ft) 0.002318 Area (S$ ft) 106.58 577.58 469.96
Q Total (cfs) 7412.00 Flow (cfs) 163.81 5170.10 2078.09
Top width (ft) 210.77 Top width (ft) 33.02 57.40 120.34
vel Total (ft/s) 6.42 Avg. vel. (ft/s) 1.54 8.95 4.42
Max Chl Dpth (ft) 11.48 Hydr. Depth (ft) 3.23 10.06 3.91
Conv. Total (cfs) 153964.5 conv. (cfs) 3402.8 107395.0 43166.7
Length wtd. (ft) 126.63 wetted Per. (ft) 33.84 63.02 120.87
Min ch E1 (ft) 745.27 Shear (1b/sq ft) 0.46 1.33 0.56
Alpha 1.49 Stream Power (1b/ft s) 635.99 0.00 0.00
Frctn Loss (ft) 0.34 Cum volume (acre-ft) 1.34 19.55 12.28
C & E Loss (ft) 0.02 Cum SA (acres) 0.74 2.87 4,87

CROSS SECTION

RIVER: Flint Run

REACH: Lower RS: 2075.488
INPUT
Description:
Station Elevation Data num= 123
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 802.23 3.51 801.49 11.2 800 23.28 797.48 37.66 795
45.98 793.51 66.38 790 66.75 789.93 77.42 788.18 92.16 785.7
95.67 785 110.22 782.46 121.42 780 132.63 777.62 144.52 775
153.17 773.15 167.17 770 172.97 769.53 182.57 766.54 189.19 765
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226. 255.29 758.47 258.94 758.29 262.94 757.39 265.94
269. 756.41 275.43 756 278.33 755.79 287.28 755.2 289.64
292. 754.77 292.59 754.74 296.35 754.35 298.4 754.14 298.98
299. 753.9 304.32 752.88 313.3 752.57 319.57 752 320.16
331. 750. 336.84 750.08 337.14 750.03 337.6 750  338.5
340. 749. 346.27 748 347.01 747.8 351.42 747.26 357.61
358. 745. 375.72 748 378.17 749.67 378.68 750 380.07

382.5 751. 384.12 752 384.28 752.05 385.43 752.36 390.12
411. 752. 434.09 752.12 444.28 752.05 451.3 752 499.75
508. 753. 508.95 754 511.38 754.44 512.07 754.53 517.05
517. 755. 522.76 755.38 530.91 755.38 538.94 755.37 542.82
547. 550 756 561.76 757.77 563.24 757.99 563.34
564. 566.62 758.29 569.75 758.52 572.04 758.67 576.08
581. 759.45 583.67 759.61 584.97 759.72 585.93 759.78 592.84
592. 760 594.56 760.05 602.27 761.74 603.46 762 603.73
611. 763.55 612.46 763.7 612.68 763.73 613.11 763.81 614.13
616. 764.4 617.45 764.62 626.9 765.99 626.97 766 642
646. 768.63 648.2 768.84 655.6 770 668.42 772.24 669.35
700. 781.17 722.83 783.03 742.99 787.88 757.66 786.67 763.96
764. 787.51 795.36 791.59 802.24 795 808.51 795 830.36
856.2 792.6 904.14 792.39 906.69 792.68

Manning's n values num= 3
Ssta n val Sta n val Sta n val
0 .1 313.3 .035 384.12 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
313.3 384.12 41.03 39.47 55.96 .1 .3
Blocked Obstructions num= 1
StaL StaR Elev
714 766 810

CROSS SECTION OUTPUT Profile #100-yr

E.G. Elev (ft) 757.34 Element Left OB Channel Right OB
vel Head (ft) 0.87 wt. n-val. 0.100 0.035 0.040
W.S. Elev (ft) 756.47 Reach Len. (ft) 41.03 39.47 55.96
crit w.s. (ft) 754.92 Flow Area (sq ft) 82.89 525.37 574.67
E.G. Slope (ft/ft) 0.003094 Area (sg ft) 82.89 525.37 574.67
Q Total (cfs) 7412.00 Flow (cfs) 103.48 4627.76 2680.76
Top width (ft) 284.25 Top width (ft) 44 .43 70.82 169.00
vel Total (ft/s) 6.27 Avg. vel. (ft/s) 1.25 8.81 4.66
Max Chl Dpth (ft) 11.30 Hydr. Depth (ft) 1.87 7.42 3.40
Conv. Total (cfs) 133242.3 conv. (cfs) 1860.2 83191.3 48190.8
Length wtd. (ft) 39.47 wetted Per. (ft) 44.66 72.93 169.43
Min ch E1 (ft) 745.17 Shear (1b/sq ft) 0.36 1.39 0.66
Alpha 1.43 Stream power (1b/ft s) 906.69 0.00 0.00
Frctn Loss (ft) Cum volume (acre-ft) 0.93 18.16 10.39
C & E Loss (ft) Cum SA (acres) 0.57 2.71 4.35

CULVERT
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RIVER: Flint Run |
REACH: Lower RS: 2057.86
|
INPUT |
Description:
Distance from Upstream XS = 10
Deck/Roadway width = 15
weir Coefficient = 2.6
Upstream Deck/goadway Coordinates
num=
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
338.5 749.96 0 378.68 750 0
Upstream Bridge Cross Section Data
Station Elevation Data num= 123
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 802.23 3.51 801.49 11.2 800 23.28 797.48 37.66 795
45.98 793.51 66.38 790 66.75 789.93 77.42 788.18 92.16 785.7
95.67 785 110.22 782.46 121.42 780 132.63 777.62 144.52 775
153.17 773.15 167.17 770 172.97 769.53 182.57 766.54 189.19 765
226.92 765 255.29 758.47 258.94 758.29 262.94 757.39 265.94 756.71
269.59 756.41 275.43 756 278.33 755.79 287.28 755.2 289.64 755.02
292.29 754.77 292.59 754.74 296.35 754.35 298.4 754.14 298.98 754
299.33 753.9 304.32 752.88 313.3 752.57 319.57 752 320.16 752
331.52 750.76 336.84 750.08 337.14 750.03 337.6 750 338.5 749.96
340.85 749.47 346.27 748 347.01 747.8 351.42 747.26 357.61 745.69
358.12 745.17 375.72 748 378.17 749.67 378.68 750 380.07 750.9
382.5 751.57 384.12 752 384.28 752.05 385.43 752.36 390.12 752.43
411.87 752.53 434.09 752.12 444.28 752.05 451.3 752 499.75 752
508.05 753.84 508.95 754 511.38 754.44 512.07 754.53 517.05 755.31
517.68 755.36 522.76 755.38 530.91 755.38 538.94 755.37 542.82 755.68
547.05 756 550 756 561.76 757.77 563.24 757.99 563.34 758
564.55 758 566.62 758.29 569.75 758.52 572.04 758.67 576.08 758.9
581.86 759.45 583.67 759.61 584.97 759.72 585.93 759.78 592.84 760
592.86 760 594.56 760.05 602.27 761.74 603.46 762 603.73 762.06
611.35 763.55 612.46 763.7 612.68 763.73 613.11 763.81 614.13 764
616.28 764.4 617.45 764.62 626.9 765.99 626.97 766 642 768
646.62 768.63 648.2 768.84 655.6 770 668.42 772.24 669.35 773.12
700.03 781.17 722.83 783.03 742.99 787.88 757.66 786.67 763.96 787.49
764.04 787.51 795.36 791.59 802.24 795 808.51 795 830.36 792.84
856.2 792.6 904.14 792.39 906.69 792.68
Manning's n values num= 3
Sta n val Sta n val Sta n val
0 .1 313.3 .035 384.12 .04
Bank Ssta: Left Right Coeff Contr. Expan.
313.3 384.12 .1 .3
Blocked Obstructions num= 1
Sta L Sta R Elev
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Downstream Decg/Roadway coordinates
num=
Sta Hi Cord Lo Cord Sta Hi cord
343.84 750 0 417.5 750
Downstream Bridge Cross Section Data
Station Elevation Data num= 128
Sta Elev Sta Elev Sta
0 797.48 4.66 796.43 11.04
43.01 788.21 59.06 785 65.87
85.52 780.18 86.62 780 114.79
143.55 770 153.89 768.47 158.37
199.75 765.31 200.76 765 208.51
268.64 765 282.05 760.05 288.17
295.03 756 304.43 755.26 307.38
321.62 753.55 337.61 752.06 338.07
343.84 750 343.89 749.93 344.12
346.34 746 346.96 745.04 347.45

357.9 745.65 379.86 745.14 405.91
410.95 746.72 414.72 748.61 417.5
422.03 752.18 422.48 752.42 428.58
470.09 752.07 472.1 752.05 475.35
495.94 752.53 505.27 752.53 519.73
535.47 752.53 553.07 753.59 558.81
571.09 754.29 574.06 754.48 580.8
605.47 756.63 609.52 756.9 611.59
622.16 757.57 625.72 757.76 626.44
634.58 760.11 639.58 763.14 641.45

651.47 764.9 655.48 766 659.92
667.51 769.19 670.21 770 671.27
688.59 777.32 706.8 780 718.51

741.09 785.03 770.29 786.92 791.45
823.46 788.52 829.23 788.2 834.73
898.11 785.56 899.14 785.7 940.17

Manning's n values num= 3
sta n val sta n val Sta
0 .1 337.61 .035 422.03

Bank Sta: Left Right Coeff Contr.
337.61 422.03 1

Upstream Embankment side s1o?e
Downstream Embankment side slope

Maximum allowable submergence for weir flow

Elevation at which weir flow begins
Engr?y head used in spillway design
Spillway height used in design

weir crest shape

Lo Cord
0

Elev
795
783.66
775.53
768.52
765
757.8
755.01
752
749.66
744 .85
744 .25
750
752.3
752
752
753.85
754.97
757.21
757.93
762
767 .24
770.26
782.01
787.88
787.97
789.01

n val
.04

Expan.
.3

GesslerFinal.rep

27.23

81.55
117.33
192.54
237.42
289.35
315.56
342.74
345.11
348.87
406.39
418.28
435.53

476.3

521.1
559.28
589.35
616.07
634.36
644.86
660.69
673.42
740.86

793.6
853.01

Elev
791.35
780.84

775
765.91
767.51
756.46

754.1
751.44

748
744 .46
744 .49
750.39
752.14
751.99

752
753.88
755.44
757.25
759.95
762.97
768.76

771.6

785
787.99
786.99

0 horiz. to 1.

0 horiz.

.98

Broad Crested
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Sta
33.9
83.94
132.81
196.06
244.73
289.4
316.61
343.57
345.55
349.02
409.49
421.68
457.89
491.47
523.71
562.41
597.42
620.82
634.54
648.36
662.5
679.03
740.95
810.56
891.13

Elev
790
780.44
772.38
765.62
768.19
756.45
754
750.49
747.3
744 .36
746
752
752.24
752.63
752.13
754
756
757 .42
760
764
768
775
785.01
788.39
785.73

0 vertical

to 1.0 vertical
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Number of Culverts = 1
Culvert Name Shape Rise Span
Culvert #1 Circular 1.5

FHWA Chart # 2 - Corrugated Metal Pipe Culvert
FHWA Scale # 2 - Mitered to conform to slope
solution Criteria = Highest U.S. EG

.

Culvert Upstrm Dist Length Top n Bottom n Depth Blocked Entrance Loss Coef Exit Loss Coef
6 20 .024 .024 0 .7 1
Number of Barrels = 11
Upstream Elevation = 747.14
Centerline Stations
Sta. Sta. Sta. Sta. Sta. Sta. Sta. Sta. Sta. Sta.
ggg.g 352 353.5 355 356.5 358 359.5 361 362.5 364
Downstream Elevation = 746
Centerline Stations
Sta. Sta. Sta. Sta. Sta. Sta. Sta. Sta. Sta. Sta.
372.5 374  375.5 377 378.5 380 381.5 383 384.5 386
387.5
CULVERT OUTPUT Profile #100-yr Culv Group: cCulvert #1
Q culv Group (cfs) 54.79 Culv Full Len (ft) 20.00
# Barrels 11 Culv vel us (ft/s) 2.82
Q Barrel (cfs) 4.98 Culv vel DS (ft/s) 2.82
E.G. US. (ft) 757.35 Culv Inv E1 uUp (ft) 747 .14
W.S. US. (ft) 756.47 Culv Inv E1 Dn (ft) 746.00
E.G. DS (ft) 757.11 Culv Frctn Ls (ft) 0.15
W.S. DS (ft) 756.63 Culv Exit Loss (ft) 0.00
Delta EG (ft) 0.24 Culv Entr Loss (ft) 0.09
Delta ws (ft) 0.16 Q weir (cfs) 7357.21
E.G. IC (ft) 757.31 weir Sta Lft (ft) 263.17
E.G. 0C (ft) 757.35 weir Sta Rgt (ft) 558.88
Culvert Control Outlet Weir Submerg 0.87
Culv wS Inlet (ft) 748.64 Weir Max Depth (ft) 7.38
Culv wS outlet (ft) 747.50 weir Avg Depth (ft) 4.49
Culv Nml Depth (ft) weir Flow Area (sq ft) 1328.83
Culv Crt Depth (ft) 0.86 Min ET weir Flow (ft) 750.01
CROSS SECTION
RIVER: Flint Run
REACH: Lower RS: 2035.918
INPUT
Description:
Station Elevation Data num= 128
Sta Elev Elev Sta Elev Sta Elev Sta Elev
0 797.48 4.66 796.43 11.04 795 27.23 791.35 33.9 790
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43.01 788.21 59.06 785 65.87 783.66 81.55 780.84 83.94 780.44
85.52 780.18 86.62 780 114.79 775.53 117.33 775 132.81 772.38
143.55 770 153.89 768.47 158.37 768.52 192.54 765.91 196.06 765.62
199.75 765.31 200.76 765 208.51 765 237.42 767.51 244.73 768.19
268.64 765 282.05 760.05 288.17 757.8 289.35 756.46 289.4 756.45
295.03 756 304.43 755.26 307.38 755.01 315.56 754.1 316.61 754
321.62 753.55 337.61 752.06 338.07 752 342.74 751.44 343.57 750.49
343.84 750 343.89 749.93 344.12 749.66 345.11 748 345.55  747.3
346.34 746 346.96 745.04 347.45 744.85 348.87 744.46 349.02 744.36
357.9 745.65 379.86 745.14 405.91 744.25 406.39 744.49 409.49 746
410.95 746.72 414.72 748.61 417.5 750 418.28 750.39 421.68 752
422.03 752.18 422.48 752.42 428.58 752.3 435.53 752.14 457.89 752.24
470.09 752.07 472.1 752.05 475.35 752 476.3 751.99 491.47 752.63
495.94 752.53 505.27 752.53 519.73 752 521.1 752 523.71 752.13
535.47 752.53 553.07 753.59 558.81 753.85 559.28 753.88 562.41 754
571.09 754.29 574.06 754.48 580.8 754.97 589.35 755.44 597.42 756
605.47 756.63 609.52 756.9 611.59 757.21 616.07 757.25 620.82 757.42
622.16 757.57 625.72 757.76 626.44 757.93 634.36 759.95 634.54 760
634.58 760.11 639.58 763.14 641.45 762 644.86 762.97 648.36 764
651.47 764.9 655.48 766 659.92 767.24 660.69 768.76 662.5 768
667.51 769.19 670.21 770 671.27 770.26 673.42 771.6 679.03 775
688.59 777.32 706.8 780 718.51 782.01 740.86 785 740.95 785.01
741.09 785.03 770.29 786.92 791.45 787.88 793.6 787.99 810.56 788.39
823.46 788.52 829.23 788.2 834.73 787.97 853.01 786.99 891.13 785.73
898.11 785.56 899.14 785.7 940.17 789.01

Manning's n values num= 3
Sta n val Sta n val sta n val
0 .1 337.61 .035 422.03 .04
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
337.61 422.03 50.28 39.38 62.3 .1 .3

CROSS SECTION OUTPUT Profile #100-yr
E.G. Elev (ft) 757.11 Element Left OB Channel Right OB
vel Head (ft) 0.48 wt. n-val. 0.100 0.035 0.040
w.S. Elev (ft) 756.63 Reach Len. (ft) 16.00 16.00 16.00
crit w.s. (ft) 753.24 Flow Area (sq ft) 111.05 880.30 646.51
E.G. Slope (ft/ft) 0.001044 Area (sg ft) 111.05 880.30 646.51
Q Total (cfs) 7412.00 Flow (cfs) 92.40 5523.40 1796.20
Top width (ft) 316.21 Top width (ft) 48.41 84.42 183.38
vel Total (ft/s) 4.53 Avg. vel. (ft/s) 0.83 6.27 2.78
Max Chl Dpth (ft) 12.38 Hydr. Depth (ft) 2.29 10.43 3.53
Conv. Total (cfs) 229372.3 conv. (cfs) 2859.4  170927.5 55585.4
Length wtd. (ft) 16.00 wetted Per. (ft) 48.68 90.00 183.61
Min ch E1 (ft) 744.25 shear (1b/sq ft) 0.15 0.64 0.23
Alpha 1.52 Stream Power (lb/ft s) 940.17 0.00 0.00
Frctn Loss (ft) 0.03 Cum volume (acre-ft) 0.93 17.20 10.39
C & E Loss (ft) 0.03 cum SA (acres) 0.53 2.64 4.12
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warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than
1.4.

This may indicate the need for additional cross sections.

BRIDGE

RIVER: Flint Run

REACH: Lower RS: 2017.29
INPUT
Description:
Distance from Upstream XS = 16
Deck/Roadway width = 8
weir Coefficient = 2.6
Upstream Deck/Roadway Coordinates
num= 2
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord

321.62 754.05 753.55 457.89 752.74 752.24

Upstream Bridge Cross Section Data
Station Elevation Data num= 128

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 797.48 4.66 796.43 11.04 795 27.23 791.35 33.9 790
43.01 788.21 59.06 785 65.87 783.66 81.55 780.84 83.94 780.44
85.52 780.18 86.62 780 114.79 775.53 117.33 775 132.81 772.38
143.55 770 153.89 768.47 158.37 768.52 192.54 765.91 196.06 765.62
199.75 765.31 200.76 765 208.51 765 237.42 767.51 244.73 768.19
268.64 765 282.05 760.05 288.17 757.8 289.35 756.46 289.4 756.45
295.03 756 304.43 755.26 307.38 755.01 315.56 754.1 316.61 754
321.62 753.55 337.61 752.06 338.07 752 342.74 751.44 343.57 750.49
343.84 750 343.89 749.93 344.12 749.66 345.11 748 345.55 747.3
346.34 746 346.96 745.04 347.45 744.85 348.87 744.46 349.02 744.36
357.9 745.65 379.86 745.14 405.91 744.25 406.39 744.49 409.49 746
410.95 746.72 414.72 748.61 417.5 750 418.28 750.39 421.68 752
422.03 752.18 422.48 752.42 428.58 752.3 435.53 752.14 457.89 752.24
470.09 752.07 472.1 752.05 475.35 752 476.3 751.99 491.47 752.63
495.94 752.53 505.27 752.53 519.73 752 521.1 752 523.71 752.13
535.47 752.53 553.07 753.59 558.81 753.85 559.28 753.88 562.41 754
571.09 754.29 574.06 754.48 580.8 754.97 589.35 755.44 597.42 756
605.47 756.63 609.52 756.9 611.59 757.21 616.07 757.25 620.82 757.42
622.16 757.57 625.72 757.76 626.44 757.93 634.36 759.95 634.54 760
634.58 760.11 639.58 763.14 641.45 762 644.86 762.97 648.36 764
651.47 764.9 655.48 766 659.92 767.24 660.69 768.76 662.5 768
667.51 769.19 670.21 770 671.27 770.26 673.42 771.6 679.03 775
688.59 777.32 706.8 780 718.51 782.01 740.86 785 740.95 785.01
741.09 785.03 770.29 786.92 791.45 787.88 793.6 787.99 810.56 788.39
823.46 788.52 829.23 788.2 834.73 787.97 853.01 786.99 891.13 785.73

898.11 785.56 899.14 785.7 940.17 789.01

Manning's n values num= 3
sta n val Sta n val sta n val
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0 .1 337.61 .035 422.03

Bank Sta: Left Right Coeff Contr.
337.61 422.03 .1

pownstream Deck/Roadway Coordinates
num= 2

Sta Hi Cord Lo Cord Sta Hi Cord
386.49 754.62 754.12 496.28 752.33

Downstream Bridge Cross Section Data

Station Elevation Data num= 100
Sta Elev Sta Elev Sta
0 800.66 2.87 800 20.54
49,32 790 59.3 787.88 73.33
110.22 777.43 123.36 775 146.01
161.56 768.45 187.96 765.59 190.53
264.25 770 321.36 770 321.59

338.22 757.6 339.53 756.12 340.34
344.1 755.84 358.64 754.61 365.02
372.1 754.12 378.35 754.22 381.77

390.39 754 390.53 752.89 390.68

391.36 750.46 392.18 749.9 399.43

430.68 746.25 431.49 745.59 456.87

460.62 749.36 461.5 750 464.07

479.07 752.08 496.28 751.83 496.46

552.71 754.82 561.91 754.99 562

595.37 753.58 612.25 754.6 623.27

693.09 760 709.49 763.47 710.27

733.15 770 749.73 774.64 751.01

794.97 778.22 813.46 779.54 813.52

865.24 781.54 890.26 781.22 898.37

977.23 785 1019.29 789.33 1027.08
Manning's n values num= 5

Sta n val Sta n val Sta

0 .1 264.25 .2 321.36

Bank Ssta: Left Right Coeff Contr.
378.35 528.69 .1

Upstream Embankment side s1o?e
Downstream Embankment side slope

Maximum allowable submergence for weir flow

Elevation at which weir flow begins
Ener?y head used in spillway design
Spillway height used in design

weir crest shape

Number of Bridge Coefficient Sets = 1

Low Flow Methods and Data

.04

Expan.

Lo Cord
751.83

Elev
796.34
785
770.34
765
770
756.05
754.27
754.24
752
745.4
746.69
751.86
751.84
754.99
754 .45
763.68
775
779.55
780
790

n val
.04

Expan.
.3

83.
147.
212.
321.
340.
367.
386.
390.
412.

457
46
527
562
645
715
761
826
94
1035

378

Sta
.59
96
65
74
74
99
69
49
77
84
.47
4.2
.54
21
.53
.07
.67
.69
7.8
.86

Sta
.35

GesslerFinal.rep

E
782

769

754,
754.
751.
745.
747.
751.
754.

758
776

791

Tev Sta
795 36.01
.91 98.17
770 148.86
765 253.18
.95 334.48
756 343.03
14 371.47
12 386.64
51 391.24
49 429.87
11 458.75
97 468.76
42 528.69
755 562.32
.04 658.09
765 717.82
.19 762.32
780 850.66
780 968.82
.47 1036.64

val Sta

.035 528.69

0 horiz.
0 horiz.

.98

Broad Crested

Elev
792.98
780
770
767.96
765
755.84
754.14
754
750.56
745.1
748
752.05
754.44
755
758.71
765.77
776.22
781.41
782.8
791.59

n val
.04

to 1.0 vertical
to 1.0 vertical




|

Energy

GesslerFinal.rep

Selected Low Flow Methods = Highest Energy Answer

High Flow Method

Energy Only

Additional Bridge Parameters

Add Friction component to Momentum

Do not add weight component to Momentum

Class B flow critical depth computations use critical depth
inside the bridge at the upstream end

Criteria to check for pressure flow = Upstream energy grade line

BRIDGE OUTPUT Profile #100-yr

E.G. US. (ft) 757.11
W.S. US. (ft) 756.63
Q Total (cfs) 7412.00
Q Bridge (cfs) 2992.01
Q weir (cfs)

weir Sta Lft (ft)

Weir Sta Rgt (ft)

weir Submerg

weir Max Depth (ft)

Min E1 weir Flow (ft) 752.00
Min E1 Prs (ft) 753.55
Delta EG (ft) 0.18
Delta ws (ft) 0.39
BR Open Area (sq ft) 513.33
BR Open vel (ft/s) 5.83
Coef of Q

Br Sel Method

Energy only

Element Inside BR US
E.G. Elev (ft) 757.05
W.S. Elev (ft) 756.67
Crit w.s. (ft) 753.40
Max Chl Dpth (ft) 12.42
vel Total (ft/s) 4.68
Flow Area (sq ft) 1582.53
Froude # chl 0.25
specif Force (cu ft) 7230.79
Hydr Depth (ft) 4.99
W.P. Total (ft) 596.50
Conv. Total (cfs) 127513.6
Top width (ft) 316.84
Frctn Loss (ft) 0.04
C & E Loss (ft) 0.02
shear Total (lb/sq ft) 0.56
Power Total (1b/ft s) 0.00

Inside BR DS

756.
756.
753.
.28

warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is
1.4.

Note:

This may indicate the need for additional cross sections.

Multiple critical depths were found at this location.

was used.
warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is

CROSS

RIVER:
REACH:

INPUT

This may indicate the need for additional cross sections.

SECTION

Flint Run

Lower RS: 1996.533

Description:

Station Elevation Data

num= 100

Page 32

The cr1t1ca1 depth with

99
38
52

less than 0.7 or greater than

the lowest, valid, water surface

less than 0.7 or greater than
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Sta Elev Sta Elev Sta Elev Sta Elev S
0 800.66 2.87 800 20.54 796.34 26.59 795  36.
49.32 790 59.3 787.88 73.33 785 83.96 782.91 98.
110.22 777.43 123.36 775 146.01 770.34 147.65 770 148.
161.56 768.45 187.96 765.59 190.53 765 212.74 765 253.
264.25 770 321.36 770 321.59 770 321.74 769.95 334.
338.22 757.6 339.53 756.12 340.34 756.05 340.99 756 343.
344.1 755.84 358.64 754.61 365.02 754.27 367.69 754.14 371.
372.1 754.12 378.35 754.22 381.77 754.24 386.49 754.12 386.
390.39 754 390.53 752.89 390.68 752 390.77 751.51 391.
391.36 750.46 392.18 749.9 399.43 745.4 412.84 745.49 429,
430.68 746.25 431.49 745.59 456.87 746.69 457.47 747.11 458.
460.62 749.36 461.5 750 464.07 751.86 464.2 751.97 468.
479.07 752.08 496.28 751.83 496.46 751.84 527.54 754.42 528.
552.71 754.82 561.91 754.99 562 754.99 562.21 755 562.
595.37 753.58 612.25 754.6 623.27 754.45 645.53 758.04 658.
693.09 760 709.49 763.47 710.27 763.68 715.07 765 717.
733.15 770 749.73 774.64 751.01 775 761.67 776.19 762.
794.97 778.22 813.46 779.54 813.52 779.55 826.69 780 850.
865.24 781.54 890.26 781.22 898.37 780 947.8 780 968.
977.23 785 1019.29 789.33 1027.08 790 1035.86 791.47 1036.

Manning's n values num= 5
Sta n val sta n val Sta n val Sta n val S
0 .1 264.25 .2 321.36 .04 378.35 .035 528.
Bank Sta: Left Right Lengths: Left Channel Right Coeff Cont
378.35 528.69 477.61 274.2 175.6 1

CROSS SECTION OUTPUT Profile #100-yr
E.G. Elev (ft) 756.93 Element Left O
vel Head (ft) 0.69 wt. n-val. 0.040
W.S. Elev (ft) 756.24 Reach Len. (ft) 477.61
crit w.s. (ft) Flow Area (sq ft) 55.08
E.G. Slope (ft/ft) 0.002293 Area (s$ ft) 55.08
Q Total (cfs) 7412.00 Flow (cfs) 123.22
Top width (ft) 294.92 Top width (ft) 38.92
vel Total (ft/s) 6.06 Avg. vel. (ft/s) 2.24
mMax Chl ppth (ft) 11.14 Hydr. Depth (ft) 1.42
Conv. Total (cfs) 154798.8 conv. (cfs) 2573.4
Length wtd. (ft) 261.19 wetted Per. (ft) 39.05
Min ch E1 (ft) 745.10 Shear (1b/sq ft) 0.20
Alpha 1.21 Stream Power (1b/ft s) 1036.64
Frctn Loss (ft) 0.77 Cum volume (acre-ft) 0.85
C & E Loss (ft) 0.05 Cum SA (acres) 0.49

CROSS SECTION

RIVER: Flint Run

Page 33

ta
01
17
86
18
48
03
47
64
24
87
75
76
69
32
09
82
32
66
82
64

ta
69

r.

B

Elev
792.98
780
770
767.96
765
755.84
754.14
754
750.56
745.1
748
752.05
754.44
755
758.71
765.77
776.22
781.41
782.8
791.59

n val
.04

Expan.
.3

Channel
0.035
274.20
987.34
987.34
6830.05
150.34
6.92
6.57
142644 .9
157.28
0.90
0.00
16.38
2.54

Right OB
0.040
175.60
180.62
180.62
458.73
105.65
2.54
1.71
9580.5
105.87
0.24
0.00
10.02
3.99
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REACH: Lower RS: 1720.640
INPUT
Description:
Station Elevation Data num= 66
Sta Elev Sta Elev Sta Elev Sta Elev
0 837.16 1.23 836.49 13.1 830 17.08 827.77
25.63 822.75 42.44 812.26 46.07 810 50.32 807.36
59.39 801.78 62.27 800 64.45 798.71 70.4 795
78.56 790 85.62 785.73 86.73 785 98.37 777.91
103.14 775 108.56 772.08 112.09 770 130.34 760.38
131.6 759.8 144.88 755 149.32 753.92 165.23 750
195.91 744.85 230.75 749.58 234.55 750 240.54 750
311.57 751.92 430.38 755 453.79 755 457.16 755.23
519.16 760 552.44 764.22 557.98 765 559.45 765
593.86 770 608.06 771.67 629.58 774.61 631.13 775
648.79 776.49 690.41 780 712.88 782.89 739.28 785
786.54 788.08 809.67 790 829.53 792.2 850.76 793.74
886.65 799.16 891.24 800 910.57 803.96 914.92 805
929.58 808.43
Manning's n values num= 3
Sta n val Sta n val Sta n val
0 .1 165.23 .035 240.54 .04
Bank Sta: Left Right Lengths: Left Channel Right
165.23 240.54 277.27 313.32 323.91
CROSS SECTION OUTPUT Profile #100-yr
E.G. Elev (ft) 756.11 Element
vel Head (ft) 1.19 wt. n-val.
W.S. Elev (ft) 754.92 Reach Len. (ft)
Crit w.s. (ft) Flow Area (sq ft)
E.G. Slope (ft/ft) 0.003952 Area (sq ft)
Q Total (cfs) 7412.00 Flow (cgs)
Top width (ft) 282.06 Top width (ft)
vel Total (ft/s) 7.07 Avg. vel. (ft/s)
Max Chl Dpth (ft) 10.07 Hydr. Depth (ft)
conv. Total (cfs) 117903.1 conv. (cfs)
Length wtd. (ft) 314.90 wetted Per. (ft)
Min Ch ET (ft) 744 .85 Shear (1b/sq ft)
Alpha 1.53 Stream Power (1b/ft s)
Frctn Loss (ft) 1.23 Cum volume (acre-ft)
C & E Loss (ft) 0.02 Cum SA (acres)

warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.

indicate the

need for additional cross sections.

CROSS SECTION

Page 34

.rep

S

54.

74.
102.
131.
170.
288.
515.
574.
633.
753.
863.
925.

Left O
0.100
277 .27
49.14
49,14
81.90
20.02
1.67
2.45
1302.8
20.61
0.59
929.58
0.28
0.17

ta

.76

09
16
25
04
74
17

29
42
82
78
56

Coeff Con}r.

B

Elev
825
805

792.68
775.54
760
749.21
751.29
760
767.43
775.21
785
795
807.51

Expan.
.3

Channel
0.035
313.32
545.23
545.23
5408.93
75.31
9.92
7.24
86040.1
76.08
1.77
0.00
11.55
1.83

Right OB
0.040
323.91
454.65
454,65
1921.17
186.73
4.23
2.43
30560.2
186.79
0.60
0.00
8.74
3.40

This may



RIVER: Flint Run
REACH: Lower

INPUT
Description:
Station Elevation Data

Sta Elev Sta

0 835 15.3
60.66 810 68.42
95.11 785 99.61
139.85 765 149.46
291.54 750 298.84
640.93 770 692.34
863.99 795 879.83
937.27 820 952.18

Manning's n values

sta n val Sta

0 .1 139.85

Bank Sta: Left Right
139.85 291.54

RS: 1407.321

num= 40
Elev Sta
830 29.71
805 76.06
781.84 102.24
760 158.8
750.31 407.75
775 744.25
800 894.48
825 967.2

num= 3
n val Sta
.035 291.54

Elev
825
800
780
755
755
780
805
830

n val
.04

Lengths: Left Channel

277.15

CROSS SECTION OUTPUT Profile #100-yr

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

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

Frctn Loss (ft)

C & E Loss (ft)

warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.

indicate the

754.85
1.11
753.75
752.37
0.003864
7412.00
216.17
7.83
9.18
119236.8
483.09
744.57
1.16
1.58
0.10

Element

wt.

n-val.

Reach Len.
Flow Area (sq ft)

Area (sg ft)
Flow (cfts

)

Sta
43.91
82.66
111.32
173.41
524.57
795.32
908.83

981.3

Right

391.34 964.75

(ft)

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

conv. (cfs)

wetted Per. (ft)
Shear (1b/sq ft)
Stream Power (1b/ft s)

Cum volume (acre-ft)

Cum SA (acres)

need for additional cross sections.

CROSS SECTION

RIVER: Flint Run

GesslerFinal.

Elev
820
795
775
750
760
785
810
835

rep

52.

88.
125.
203.
588.
843,
922.
996.

Coeff contr.
.1
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Left OB
277 .15

996.14

0.12
0.10

Elev
815
790
770

744 .57
765
790
815
840

Expan.

channel
0.035
391.34
783.74
783.74
6839.00
129.08
8.73
6.07
110018.9
130.35
1.45
0.00
6.77
1.09

Right OB
0.040
964.75
163.29
163.29
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REACH: Lower RS: 1000.000
INPUT
Description:
Station Elevation Data num= 38
Sta Elev Sta Elev Sta Elev Sta Elev S
0 835 11.33 830 22.75 825 34.21 820  45.
56.88 810 68.24 805 79.67 800 91.34 795 103.
114.79 785 127.21 780 140.15 775 152.91 770 170.
190.86 760 221.82 755 250.19 752.85 287.95 750 327.
401.82 746.77 495.35 750 567.57 755 605.23 760 621.
637.13 770 652.43 775 667.45 780 682.71 785 691.
700.18 795 708.92 800 717.65 805 726.09 810 734.
742.18 820 750.22 825 758.16 830
Manning's n values num= 3
Sta n val Sta n val Sta n val
0 .1 287.95 .035 401.82 .04
Bank Sta: Left Right Lengths: Left Channel Right Coeff Cont
287.95 401.82 1 1 1 .1
CROSS SECTION OUTPUT Profile #100-yr
E.G. Elev (ft) 753.17 Element Left O
vel Head (ft) 0.76 wt. n-val. 0.100
W.S. Elev (ft) 752.41 Reach Len. (ft)
Ccrit w.Ss. (ft) 750.74 Flow Area (sq ft) 38.41
E.G. Slope (ft/ft) 0.002801 Area (52 ft) 38.41
Q Total (cfs) 7412.00 Flow (cfs) 34.12
Top Width (ft) 274.08 Top width (ft) 31.90
vel Total (ft/s) 6.28 Avg. vel. (ft/s) 0.89
Max Chl Dpth (ft) 8.21 Hydr. Depth (ft) 1.20
Conv. Total (cfs) 140045.8 conv. (cfs) 644.6
Length wtd. (ft) wetted Per. (ft) 31.99
Min Cch ET (ft) 744 .20 Shear (1b/sq ft) 0.21
Alpha 1.24 Stream Power (lb/ft s) 758.16

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

SUMMARY OF MANNING'S N VALUES

River:Brush Run

Reach River Sta.
Reach 1 2011.333
Reach 1 1507.212

Cum Volume (acre-ft)
Cum SA (acres)

nl n2 n3
.035 .035 .1
.035 .035 .1
Page 36

ta
56
05
26
56
13
45
13

r.

B

Elev
815
790
765

744 .2
765
790
815

Expan.

channel
0.035

724.33
724.33
5572.26
113.87
7.69
6.36
105284.8
114.34
1.11
0.00

0.040

418.13
418.13
1805.63
128.31
4.32
3.26
34116.3
128.45

Right 0B
0.00



River:Flint Run

Reach

Upper
Upper
Upper
Lower
Lower
Lower
Lower
Lower
Lower
Lower
Lower
Lower
Lower
Lower
Lower
Lower
Lower
Lower
Lower
Lower
Lower
Lower
Lower
Lower
Lower

River

5348.
4587.
4327.
4052.
3910.
3710.
3270.
3218.
3143.
2861.
2579.
2476.
2422.
2355.
2314.
.643
2185.
2075.
2057.
2035.
2017.
1996.
1720.
1407.
1000.

2223

SUMMARY OF REACH LENGTHS

River: Brush Run
Reach

Reach 1

Reach 1

River: Flint Run
Reach

Upper

Upper

Upper
Lower

River

2011.
1507.

River

5348.
4587.
4327.
4052.

Sta.

411
709
913
349
912
271
326
798
198
250
076
907
446
763
880

764
488
86

918
29

533
640
321
000

Sta.

333
212

Sta.

411
709
913
349

nl

D OO - s

el e i e ) L e e e e e A e e L e

Cu1vert'

Bridge

Left

530.52
101.38

Left

580.67
165.19
783.59

46.88

GesslerFinal.rep

n2

.035
.035
.035
.035
.035
.035
.035
.035
.035
.035
.035
.035
.035
.035
.035
.035
.035
.035

.035

.035
.035
1035

Channel

498.55
496.45

Channel

714.22
259.78
271.11
141.39

n3

Right

409.24
893.29

Right

806.06
200.58
224.1
54.28
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n4

.035

ns




Lower
Lower
Lower
Lower
Lower
Lower
Lower
Lower
Lower
Lower
Lower
Lower
Lower
Lower
Lower
Lower
Lower
Lower
Lower
Lower
Lower

3910.
3710.
3270.
3218.
3143.
2861.
2579.
2476.
2422.
.763
2314.
2223.
2185.
2075.
2057.
2035.
2017.
1996.
1720.
1407.
1000.

2355

SUMMARY OF CONTRACTION AND

River:

Reach 1
Reach 1

River:

Upper
Upper
Upper
Lower
Lower
Lower
Lower
Lower
Lower
Lower
Lower
Lower
Lower

Brush Run

Flint Run

River

2011.
1507.

River

5348.
4587.
4327.
4052.
3910.
3710.
3270.
3218.
3143.
2861.
2579.
2476.

2422

912
271
326
798
198
250
076
907
446

880
643
764
488

918
29

533
640
321
000

545.19
310.33
56.8
785.25
328.74
296.63
100.63
1155.6
335.76
48.16
14.36
39.89
190.76
41.03
Culvert
50.28
Bridge

477.61
277.27
277.15

GesslerFinal.rep

736.56
428.51
51.5
753.13
281.33
281.27
101.9
1093.26
346.43
40.88
91.23
37.88
109.94
39.47

39.38
274.2

313.32
391.34

EXPANSION COEFFICIENTS

Sta.

333
212

Sta.

411
709
913
349
912
271
326
798
198
250
076
907

.446

Contr.

contr.

T W R T g Y

Expan.

.3
.3

Expan.

.3

Wwwwwwwwwwuww

773.43
382.56
42.19
556.83
282.2
281.46
100.41
853.34
218.7
38.52
28.15
44.06
157.38
55.96

62.3
175.6
323.91

964.75
1
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Lower
Lower
Lower
Lower
Lower
Lower
Lower
Lower
Lower
Lower
Lower
Lower

Profile Output Table - Standard Table 1

River
chnl

(ft/s)

Flint
6.61
Flint
7.82
Flint
11.92
Flint
6.47
Flint
5.48
Flint
11.32
Flint

Flow Area

Reach

(sq ft)

Run
1460.11
Run
1185.92
Run

Upper
Upper

Upper
744 .31
Run Lower
1971.62
Run
2391.11

Run

Lower

Lower
737.80
Lower
91
Lower
96
Lower
25
Lower
61
Lower
91
Lower
04
Lower

Run
1408.
Run
1438.
Run
1298.
Run
1174.
Run
1514.
Run
1584.
Run
1234.24
Run Lower
1011.74
Run Lower

2355.
2314.880
2223.643
2185.764
2075.488
2057.86

2035.918
2017.29

1996.533
1720.640
1407.321
1000.000

763

Top Width

(ft)

206.60
161.36
151.37
327.98
358.75
175.08
204.76
233.37
219.23
228.30
258.66
239.45
232.01
206.69

wWwww w wwwww

.1
.1
.1
.1
.1
Culvert
.1
Bridge
.1
.1
.1
.1
River Sta Q Total
Froude # chl
(cfs)
5348.411 7165.00
0.37
4587.709 7165.00
0.41
4327.913 7165.00
0.78
4052.349 7412.00
0.32
3910.912 7412.00
0.27
3710.271 7412.00
0.84
3270.326 7412.00
0.37
3218.798 7412 .00
0.38
3143.198 7412.00
0.42
2861.250 7412.00
0.48
2579.076 7412.00
0.36
2476.907 7412.00
0.35
2422.446 7412 .00
0.46
2355.763 7412.00
0.57
2314.880 7412.00

GesslerFinal.rep

Min ch E1  Ww.S. Elev
(ft) (fv
753.25 767.24
751.12 766.04
755.00 764.07
749.62 764.76
749.22 764 .81
755.00 762.00
747 .64 761.95
747.59 761.89
747.50 760.82
746._88 760.03
745.85 759.94
745.53 759.89
745.48 758.15
745.42 756.94
745.38 756.95

Page 39

Crit W.S.
(fv)

763.25

761.55

E.G. Elev

(fo)

767.
766.
766.
765.
765.
763.
762.
762.
761.
761.
760.
760.
758.
758.
758.

86
94
17
21
09
94
55
49
55
05
49
36
98
20
04

E.G

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

. Slope
(ft/ft)

.001126
.001406
.005757
.000824
.000580
.007244
.001168
.001214
.001484
.001902
.001177
.001001
.001909
.003034
.002633

vel
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9.22 1061.79 205.69 0.53

Flint Run Lower 2223.643 7412.00 745.30 756.81 757.82 0.002603
9.19 1110.56 207.68 0.52

Flint Run Lower 2185.764 7412.00 745.27 756.75 757.71 0.002318
8.95 1154.12 210.77 0.50

Flint Run Lower 2075.488 7412.00 745.17 756.47 754.92 757.34 0.003094
8.81 1182.93 284 .25 0.57

Flint Run Lower 2057.86 Culvert

FTint Run Lower 2035.918 7412 .00 744 .25 756.63 753.24 757.11 0.001044
6.27 1637.86 316.21 0.34

Flint Run Lower 2017.29 Bridge

Flint Run Lower 1996.533 7412.00 745.10 756.24 756.93 0.002293
6.92 1223.04 294.92 0.48

Flint Run Lower 1720.640 7412 .00 744 .85 754.92 756.11 0.003952
9.92 1049.02 282.06 0.65

Flint Run Lower 1407.321 7412.00 744.57 753.75 752.37 754.85 0.003864
8.73 947.03 216.17 0.62

Flint Run Lower 1000.000 7412.00 744.20 752.41 750.74 753.17 0.002801
7.69 1180.87 274.08 0.54

Brush Run Reach 1 2011.333 1554.00 772.80 777.24 777.24 778.42 0.012925
11.12 207.53 87.98 1.02

Brush Run Reach 1 1507.212 1554.00 763.58 768.38 768.38 769.63 0.011714
12.10 223.64 87.57 1.02
ERRORS WARNINGS AND NOTES
Errors Warnings and Notes for Plan : Ex
River: Brush Run Reach: Reach 1 RS: 2011.333 Profile: 100-yr

Wagn;ng:The energy equation could not be balanced within the specified number of iterations. The program used
critical depth
_ for the water surface and continued on with the calculations. ) ) .
di warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may
indicate
. the need for additional cross sections. .
. ¥arnéng:0ur1ng the standard step iterations, when the assumed water surface was set equal to critical depth, the
calculate
" water surface came back below critical depth. This indicates that there is not a valid subcritical answer.
The
) program defaulted to critical depth.
River: Brush Run Reach: Reach 1 RS: 1507.212 profile: 100-yr
) _Wa{néngzzhe energy equation could not be balanced within the specified number of iterations. The program used
critical dept
. for the water surface and continued on with the calculations. o L
warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for additional
cross sections. ) ) )
warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may
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indicate
the need for additional cross sections. )
] ¥arn$ng:During the standard step iterations, when the assumed water surface was set equal to critical depth, the
calculate
" water surface came back below critical depth. This indicates that there is not a valid subcritical answer.
The
program defaulted to critical depth.
River: Flint Run Reach: Upper RS: 4587.709 Profile: 100-yr
warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for additional
cross sections.
H warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater
than 1.4.
This may indicate the need for additional cross sections.
River: Flint Run Reach: upper RS: 4327.913 profile: 100-yr
warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for additional
cross sections.
River: Flint Run Reach: Lower RS: 3910.912 Profile: 100-yr
warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for additional
cross sections.
N warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater
than 1.4.
This may indicate the need for additional cross sections.
i warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may
indicate
the need for additional cross sections.
River: Flint Run Reach: Lower RS: 3710.271 profile: 100-yr
warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for additional
cross sections.
" warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater
than 1.4.
This may indicate the need for additional cross sections.
d warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may
indicate
the need for additional cross sections.
River: Flint Run Reach: Lower RS: 2476.907 profile: 100-yr
. warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may
indicate
the need for additional cross sections.
River: Flint Run Reach: Lower RS: 2035.918 Profile: 100-yr
" qazning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater
than 1.4.
This may indicate the need for additional cross sections.
River: Flint Run Reach: Lower RS: 2017.29 Profile: 100-yr Upstream
" warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater
than 1.4.
This may indicate the need for additional cross sections.
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water
surface was
used.
River: Flint Run Reach: Lower RS: 2017.29 Profile: 100-yr Downstream
" yazning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater
than 1.4.
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This may indicate the need for additional cross sections.
Run Reach: Lower RS: 1720.640 Profile: 100-yr .
The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.

the need for additional cross sections.
Run Reach: Lower RS: 1407.321 profile: 100-yr ) )
The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.

the need for additional cross sections.
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HEC-RAS Version 4.1.0 Jan 2010
U.S. Army Corps of Engineers
Hydrologic Engineering Center
609 Second Street
Davis, California
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PROJECT DATA

Project Title: Gessler Final

Project File : GesslerFinal.prj

Run Date and Time: 2/1/2013 7:51:46 AM

Project in English units

Project Description:
Flint Run Existing Drainage - 100yr

PLAN DATA

Plan Title: Proposed .
Plan File : X:\Navitus Jobfiles\SLS\7838-Gessler Centralized Impoundment\Engineering\Drainage Comp\Floodplain -
Final\GesslerFinal.p03

Geometry Title: Flint Run Proposed .
Geometry File : X:\Navitus Jobfiles\sLS\7838-Gessler Centralized Impoundment\Engineering\Drainage
comp\Floodplain - Final\GesslerFinal.g02

Flow Title Flint Run
Flow File : X:\Navitus Jobfiles\SLS\7838-Gessler Centralized Impoundment\Engineering\Drainage
comp\Floodplain - Final\GesslerFinal.f01

Plan Summary Information:

Number of: Cross Sections = 25 Multiple Openings = 0
Culverts = 1 Inline_Structures = 0
Bridges = 1 Lateral Structures = 0

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

Computation_Options
Critical depth computed only where necessary
Conveyance Calculation Method: At breaks in n values only

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

Flow Title: Flint Run . . . .
Flow File : X:\Navitus Jobfiles\SLS\7838-Gessler Centralized Impoundment\Engineering\Drainage Comp\Floodplain -
Final\GesslerFinal.f01

Flow Data (cfs)

River Reach RS 100-yr
Brush Run Reach 1 2011.333 1554
Flint Run Lower 4052.349 7412
Flint Run Upper 5348.411 7165
Boundary Conditions
River Reach profile Upstream Downstream
Brush Run Reach 1 100-yr Normal S = 0.02
Flint Run Upper 100-yr Normal S = 0.0028
Flint Run Lower 100-yr Normal s = 0.0028

GEOMETRY DATA

Geometry Title: Flint Run Proposed i . . ) .
Geometry File : X:;\Navitus Jobfiles\sSLS\7838-Gessler Centralized Impoundment\Engineering\Drainage Comp\Floodplain -
Final\GesslerFinal.g02

Reach Connection Table

River Reach Upstream Boundary Downstream Boundary
Brush Run Reach 1 Flint/Brush
Flint Run Upper Flint/Brush
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Flint Run Lower Flint/Brush

JUNCTION INFORMATION

Name: Flint/Brush
Description: )
Energy computation Method

Length across Junction Tributary

River Reach River , Reach Length  Angle
Flint Run Upper to Flint Run Lower 271.11 0
8rush Run Reach 1 to Flint Run Lower 0 0

CROSS SECTION

RIVER: Brush Run
REACH: Reach 1 RS: 2011.333

INPUT
Description:
Station Elevation Data num= 27
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 825 13.15 820 25.84 815 38.21 810 50.42 805
62.38 800 73.77 795 85.55 790 98.37 785 112.22 780
152.85 775 164.2 774.43 192.7 774.25 196.77 772.8 200.7 774.25
214.97 775 231.99 780 232.62 780.27 243.56 785 254.04 790
264.52 795 274.85 800 286.88 805 300.37 810 314.46 815
328.19 820 342.09 825

Manning's n values num= 3
Sta n val Sta n val Sta n val
0 .035 192.7 .035 200.7 .1

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
192.7  200.7 530.52 498.55 409.24 i .3

CROSS SECTION OUTPUT Profile #100-yr

E.G. Elev (ft) 778.42 Element Left OB Channel Right OB
vel Head (ft) 1.18 wt. n-val. 0.035 0.035 0.100
W.S. Elev (ft) 777 .24 Reach Len. (ft) 530.52 498.55 409.24
crit w.s. (ft) 777.24 Flow Area (sq ft) 131.86 29.74 45.92
E.G. Slope (ft/ft) 0.012925 Area (sg ft) 131.86 29.74 45.92
Q Total (cfs) 1554.00 Flow (cfs) 1097.60 330.65 125.76
Top width (ft) 87.98 Top width (ft) 58.08 8.00 21.90
vel Total (ft/s) 7.49 Avg. vel. (ft/s) 8.32 11.12 2.74
Max Chl ppth (ft) 4.44 Hydr. Depth (ft) 2.27 3.72 2.10
Conv. Total (cfs) 13668.7 conv. (cfs) 9654.3 2908.3 1106.1
Length wtd. (ft) 507.85 wetted Per. (ft) 58.23 8.51 22.25

Min ch E1 (ft) 772.80 shear (1b/sq ft) 1.83 2.82 1.67




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

1.35
6.25
0.01

GesslerFinal
Stream Power (lb/ft s)
Cum volume (acre-ft)
cum SA (acres)

.rep

342.09

1.45
0.66

0.00
0.42
0.10

warning: The energy equation could not be balanced within the specified number of iterations.

depth

for the water surface and continued on with the calculations.

warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.

indicate the

need for additional cross sections.

warning: During the standard step iterations, when the assumed water surface was set equal to critical depth, the

calculated

water surface came back below critical depth.

The program

defaulted to critical depth.

CROSS SECTION

RIVER:
REACH:

Brush Run
Reach 1

INPUT
Description:

Station Elevation Data
Sta Elev Sta
0 825 13.46
66.14 800 79.79
147.73 775 200
273.24 763.58 278.2
327.95 775 342.48
416.88 800 439.08
524.75 825
Manning's n values
Sta n val Sta
0 .035 268.2
Bank Sta: Left Right
268.2 278.2

RS: 1507.212

num=
Elev
820
795
770
764.5
780
805

num=
n val
.035

31
Sta Elev Sta Elev
26.15 815 38.91 810
93.18 790 106.62 785
220.39 768.22 257.2 765
292.38 765 312.6 770
357.11 785 375.04 790
460.07 810 481.91 815
3
Sta n val
278.2 1
Lengths: Left Channel Right
101.38 496.45 893.29

CROSS SECTION OUTPUT Profile #100-yr

E.G. Elev (ft)

vel Head (ft)

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

Top width (ft)

vel Total (ft/s)

769.63
1.25
768.38
768.38
0.011714
1554.00
87.57
6.95

Element
wt. n-val.
Reach Len. (ft)
Flow Area (sq ft)
Area (s$ ft)
Flow (cfs)
Top width (ft)
Avg. vel. (ft/s)

Page 4

Sta
52.5
121.37
268.2
325.34
394.75
502.95

Coeff Contr.

1

Left OB
0.035
0.00
105.48
105.48
798.70
49.70
7.57

Elev
805
780

764.5
774.15
795
820

Expan.

Channel
0.035
0.00
43.45
43.45
525.74
10.00
12.10

This indicates that there is not a valid subcritical answer.

Right OB
0.100
0.00
74.71
74.71
229.57
27.87
3.07

The program used critical
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Max Chl ppth (ft) 4.80 Hydr. Depth (ft) 2.12 4.34 2.68
Conv. Total (cfs) 14358.1 conv. (cfs) 7379.5 4857.5 2121.1
Length wtd. (ft) 0.00 wetted Per. (ft) 49.86 10.17 28.29
Min Ch E1 (ft) 763.58 Shear (1b/sq ft) 1.55 3.13 1.93
Alpha 1.67 Stream Power (1b/ft s) 524.75 0.00 0.00
Frctn Loss (ft) 0.00 Cum volume (acre-ft)

C & E Loss (ft) 0.24 Cum SA (acres)

warning: The energy equation could not be balanced within the specified number of iterations. The program used critical
depth
] for the water surface and continued on with the calculations. o o
warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for additional cross
sections.
warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may
indicate the o )
) need for additional cross sections. L
Waqn1?g: puring the standard step iterations, when the assumed water surface was set equal to critical depth, the
calculated
water surface came back below critical depth. This indicates that there is not a valid subcritical answer.
The program o
defaulted to critical depth.

CROSS SECTION

RIVER: Flint Run

REACH: uUpper RS: 5348.411
INPUT
Description:
Station Elevation Data num= 67
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 840 1.72 839.54 20.54 835 24.75 833.8 36.88 830
51.38 825.46 55.35 824.2 67.57 820 73.13 817.69 79.16 815
84.47 812.57 90.58 810 97.49 806.98 101.8 805 106.69 802.5
110.69 800 115.05 796.83 117.97 795 122.72 791.65 125.34 790
130.32 786.47 132.65 785 135.2 783.3 146.28 775.4 147.14 775
158.66 770.79 160.42 770 174.03 765.42 174.99 765 180.62 763.23
181.36 763 192.5 760 222.27 755.17 223.26 755 230.93 753.25
235.85 755 269.45 758.27 280.96 759.23 290.29 760 326.78 762.1
365.08 765 372.98 766.67 386.11 770 396.48 774.04 398.32 775
406.94 779.55 407.8 780 416.8 784.76 417.27 785 426.65 789.96
426.73 790 428.71 791.05 436.09 795 444.41 799.48 445.39 800
446.08 800.36 454.72 805 455.78 805.56 464.06 810 465.51 810.76
473.44 815 475.26 815.96 482.89 820 485.06 821.16 492.3 825
494.85 826.36 501.72 830
Manning's n values num= 3
Sta n val Sta n val Sta n val
0 .1 192.5 .035 290.29 .1
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Bank Sta:

Left

192.5

Right
290.29

GesslerFinal.rep
Coeff cContr.
.1

Lengths: Left Channel Right
580.67 714.22 806.06

CROSS SECTION OUTPUT Profile #100-yr

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

Q Total

(cfs)

Top width (ft)

vel Total (ft/s)

Max Chl ppth (ft)
Conv. Total (cfs)

Length wtd. (ft)

Min Ch E1 (ft)

Alpha

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

CROSS SECTION

RIVER: Flint Run
REACH: Upper

INPUT
Description:
Station Elevation Data
Sta Elev Sta
0 840 16.28
71.13 829.87 74.8
117.17 816.98 122.54
149.13 805 155.07
180.52 790 183.16
212.06 775.62 213.49
245 765 252.1
300 751.5 307.31
355.56 760 359.38
415.29 770 427.45
442 .51 782.05 447.95
467.15 795 472.85
493.4 808.4 496.37
516.32 820 524.84
Manning's n values
Sta n val Sta
0 .1 262.92
Bank Sta: Left Right

767.86 Element
0.62 wt. n-val.
767.24 Reach Len. (ft)
Flow Area (sq ft)
0.001126 Area (sg ft)
7165.00 Flow (cfs)
206.60 Top width (ft)
4.91 Avg. vel. (ft/s)
13.99 Hydr. Depth (ft)
213542.4 conv. (cfs)
718.22 wetted Per. (ft)
753.25 shear (1b/sq ft)
1.67 Stream Power (1b/ft
0.90 Cum volume (acre-ft)
0.03 cum SA (acres)

RS: 4587.709
num= 70

Elev Sta Elev Sta
837.87 44 .55 835 50.03

828.94 89.92 825 92.85
815 133.88 811.31 137.46
802.08 159.98 800 166.69
788.77 190.93 785 201.31
775 213.71 774.92 226.49

763.08 253.44 762.72 257.73
751.12 310 751.6 339.98
760.46 365.09 761.16 399.99
774.34 428.94 775 430.68
785 452.55 787.32 457.52
797.85 476.81 800 483.08
810 503.81 813.67 506.28
824.23 526.34 825 535.44
num= 3
n val Sta n val
.035 339.98 .1

Lengths: Left Channel Right

s)

Elev
834.1
824.16
810
796.65
780.39
770
761.49
758.49
765
775.78
790
803.12

829.51

Coef
Page 6

Left OB
0.100
580.67
91.45
91.45
108.35
23.88
1.18
3.83
3229.2
24.97
0.26
501.72
4.85
0.45

70.49
107.23
141.29
170.66
202.06
234.57
262.92
350.45

402.3
438.45
462.66
486.55
514.29
536.39

f Ccontr.

Expan.

Channel
0.035
714.22
989.75
989.75
6546.35
97.79
6.61
10.12
195104 .4
98.92
0.70
0.00
23.53
1.90

Elev
830
820

808.34
795
780

767.82
760

759.54

765.98
780

792.58

818.95
830

Expan.

Right OB
0.100
806.06
378.92
378.92
510.30
84.94
1.35
4.46
15208.9
85.35
0.31
0.00
7.54
1.55



e e e

GesslerFinal.rep

262.92 339.98 165.19 259.78 200.58 .3
CROSS SECTION OUTPUT Profile #100-yr
E.G. Elev (ft) 766.94 Element Left OB channel Right OB
vel Head (ft) 0.89 wt. n-val. 0.100 0.035 0.100
W.S. Elev (ft) 766.04 Reach Len. (ft) 165.19 259.78 200.58
crit w.s. (ft) Flow Area (sq ft) 64 .85 858.63 262.46
E.G. Slope (ft/ft) 0.001406 Area (sg ft) 64.85 858.63 262.46
Q Total (cfs) 7165.00 Flow (cfs) 72.94 6713.86 378.20
Top width (ft) 161.37 Top width (ft) 21.78 77.06 62.53
vel Total (ft/s) 6.04 Avg. vel. (ft/s) 1.12 7.82 1.44
Max Cchl pDpth (ft) 14.92 Hydr. Depth (ft) 2.98 11.14 4.20
Conv. Total (cfs) 191113.9 conv. (cfs) 1945.6 179080.6 10087.7
Length wtd. (ft) 255.72 wetted Per. (ft) 22.60 78.86 63.09
Min ch E1 (ft) 751.12 Shear (1b/sq ft) 0.25 0.96 0.37
Alpha 1.57 Stream Power (1b/ft s) 536.39 0.00 0.00
Frctn Loss (ft) 0.64 Cum volume (acre-ft) 3.80 8.38 1.61
C & E Loss (ft) 0.12 Cum SA (acres) 0.14 0.47 0.19
warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for additional cross
sections.
warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than
1.4.
This may indicate the need for additional cross sections.
CROSS SECTION
RIVER: Flint Run
REACH: Upper RS: 4327.913
INPUT
Description:
Station Elevation Data num= 66
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 833.82 19.57 830.26 21.04 830 21.99 829.86 47.76 825
48.22 824.91 50.72 824.4 68.17 820.98 73.18 820 78.14 818.92
96.27 815 114.35 810.94 116.96 810 126.97 806.39 127.89 805.99
130.7 805 140.29 801.4 144.1 800 147.74 798.78 158.49 795
160.48 794.34 171.07 790 179.16 786.84 183.7 785 188.85 782.97
196.53 780 209.11 775.55 210.65 775 218.43 773.03 231.45 770
262.46 765.7 268.7 765 290.32 762.84 326.29 760 330.65 759.71
335.69 759.38 359.73 757.01 380.75 755 394.73 755 410.28 758.76
414.93 760 418.46 760.97 432.73 765 446.67 772.66 468.61 784.7
469.11 785 469.23 785.07 477.23 790 477.75 790.22 485.38 795
485.72 795.15 501.33 804.99 501.35 805 501.39 805.02 502.19 805.53
509.35 810 527.85 814.53 529.88 815 551.4 819.56 552.97 820
553.92 820.47 564.75 825 565.92 825.57 576.46 830 577.84 830.68
580.09 831.63




GesslerFinal.rep

Manning's n values num= 3
Sta n val Sta n val Sta n val
0 .1 330.65 .035 410.28 .1
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
330.65 410.28 783.59 271.11 224.1 .1 .3

CROSS SECTION OUTPUT Profile #100-yr
E.G. Elev (ft) 766.17 Element Left OB Channel Right OB
vel Head (ft) 2.10 wt. n-val. 0.100 0.035 0.100
W.S. Elev (ft) 764.07 Reach Len. (ft) 271.11 271.11 271.11
Crit wW.s. (ft) 763.25 Flow Area (sq ft) 121.07 571.87 51.41
E.G. Slope (ft/ft) 0.005756 Area (sg ft) 121.07 571.87 51.41
Q Total (cfs) 7165.00 Flow (cfs) 237.39 6818.38 109.23
Top width (ft) 151.38 Top width (ft) 52.60 79.63 19.14
vel Total (ft/s) 9.63 Avg. vel. (ft/s) 1.96 11.92 2.12
Max Chl Dpth (ft) 9.07 Hydr. Depth (ft) 2.30 7.18 2.69
Conv. Total (cfs) 94438.2 Conv. (cfs) 3128.9 89869.6 1439.8
Length wtd. (ft) 271.11 wetted Per. (ft) 52.79 80.30 19.87
Min Ch E1 (ft) 755.00 shear (1b/sq ft) 0.82 2.56 0.93
Alpha 1.46 Stream Power (1b/ft s) 580.09 0.00 0.00
Frctn Loss (ft) 0.46 Cum volume (acre-ft) 3.45 4,11 0.89
C & E Loss (ft) 0.50 Cum SA (acres)

warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for additional cross

sections.
CROSS SECTION
RIVER: Flint Run
REACH: Lower RS: 4052.349
INPUT
Description:
Station Elevation Data num= 33
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 825 12.51 820 27.22 815 41.83 810 53.13 805
64.15 800 76.03 795 88.87 790 100.79 785 113.96 780
127.03 775 147.55 770 263.25 765 408.02 760 445.55 757.94
499.06 755 535.56 749.62 559.34 755 588.18 760 598.81 765
609.68 770 620.27 774.99 620.29 775 633.72 780 648.98 785
662.08 790 694.14 795 731.89 800 766.48 805 796.9 810
828.16 815 854.05 820 873.62 825
Manning's n values num= 3
Sta n val Sta n val Sta n val
0 .05 499.06 .035 559.34 .1
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.

Page 8




499.06

559.34

46.88 141.39 54.28

CROSS SECTION OUTPUT Profile #100-yr

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

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

Frctn Loss (ft)

C & E Loss (ft)

CROSS SECTION

Flint Run
Lower

RIVER:
REACH:

INPUT
Description:
Station Elevation Data

Sta Elev Sta
0 825 13.06
60.85 800 72.27
125.5 775 144.56
442 .34 755 475.81
563.98 767.12 587.08
655.35 790 672.44
778.02 815 814.83
Manning's n values
Sta n val Sta
0 .05 442.34
Bank Sta: Left Right
442 .34  497.6

765.21 Element
0.45 wt. n-val.
764.76 Reach Len. (ft)
Flow Area (sq ft)
0.000824 Area (sg ft)
7412.00 Flow (cfs)
327.99 Top width (ft)
3.76 Avg. vel. (ft/s)
15.14 Hydr. Depth (ft)
258196.3 conv. (cfs)
102.66 wetted Per. (ft)
749.62 Shear (1b/sq ft)
2.06 Stream Power (1b/ft s)
0.07 cum volume (acre-ft)
0.05 Cum SA (acres)
RS: 3910.912
num= 33
Elev Sta Elev Sta
820 25.72 815 38.09
795 84.38 790 96.36
770 183.92 765 270.21
749.22 497.6 755 521.35
770 605.74 775 624.3
795 692.16 800 714.94
820 841.76 825
num= 3
n val sta n val
.035 497.6 .1
Lengths: Left Channel Right
545.19 736.56 773.43

CROSS SECTION OUTPUT Profile #100-yr

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

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

765.09 Element
0.28 wt. n-val.
764.81 Reach Len. (ft)

Flow Area (sq ft)

GesslerFinal.rep

Left OB
0.050
46.88

988.09

988.09

2234.31
228.76
2.26
4.32
77832.0
228.98
0.22

873.62
15.52

3.95

Elev
810
785
760
760
780
805

Sta
49.94
110.18
395.63
547
639.31
748.48

Coeff Contr.
.1

Left OB
0.050
545.19
1456.77

Page 9

channel
0.035
141.39
750.27
750.27
4857.56
60.28
6.47
12.45
169212.5
61.28
0.63
0.00
81.06
9.02

Elev
805
780

756.36
765
785
810

Expan.
.3

channel
0.035

736.56

701.61

Right 0B
0.100
54.28

233.32
233.32
320.14
38.95
1.37
5.99

11151.9

40.45
0.30
0.00

53.98

14.05

Right 0B

0.100
773.43
232.79



E.G. Slope (ft/ft)

Q Total

(cfs)

Top width (ft)

vel Total (ft/s)

Max Cchl ppth (ft)
Conv. Total (cfs)

Length wtd. (ft)

Min ch E1 (ft)

Alpha

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

0.000580
7412.00
358.75
3.10
15.59
307683.4
691.98
749.22
1.87
0.97
0.17

GesslerFinal.rep

Area (s$ ft) 1456.77
Flow (cfs) 3330.27
Top width (ft) 255.08
Avg. vel. (ft/s) 2.29
Hydr. Depth (ft) 5.71
conv. (cfs) 138244.7
wetted Per. (ft) 255.29
Shear (1b/sq ft) 0.21
Stream Power (1b/ft s) 841.76
Cum vVolume (acre-ft) 14.20
Cum SA (acres) 3.69

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

sections.

warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than

1.4.

indicate the

CROSS SECTION

RIVER: Flint Run
REACH: Lower

INPUT

Description:

Station Elevation

Sta

0
22.62
50.85
73.35
93.94
134.24
216.3
295.6
373.76
404.57
453.33
529.85
646.71
804.17

Manning's
Sta
0

Bank Sta:

Elev
830.59
820
806.25
795
784.35
770
761.04
756.85
760
772.41
782.48
787.44
796.76
805

n values

n val

25.
53.
79.
102.
154,
228.
310.
381
414.
457.
553.
672.
811.

S

89
.2
53
94
59
12
79

ta

.1 259.77

Left

Right

] This may indicate the need for additional cross sections. ) )
warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.

need for additional cross sections.

RS: 3710.271
num= 67
Elev Sta Elev Sta Elev S
830 5.17 828.26 11.78 825  18.
818.34 32.69 815 39.5 811.75 42.
805 62.32 800.74 63.72 800 72.
792 82.94 790 83.33 789.82 92.
780 105.35 778.85 116.54 775 124.
766.67 163.72 765 173.17 764.14 192.
760.42 238.05 760 259.77 758.83 268.
755.83 327.74 755 361.63 755 363.
763.3 385.82 765 392.04 767.49 397.
775 422.13 776.81 427.28 778.04 434,
782.86 479.51 784.62 482.04 784.84 484.
790 583.03 792.13 626.64 795 635.
800 684.01 800 736.87 804.08 745.
807.38
num= 3
n val Sta n val
.035 373.76 .04
Lengths: Left Channel Right Coeff Cont
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r.

701.61
3847.49
55.26
5.48
12.70
159715.0
56.51
0.45
0.00
78.70
8.83

Elev
822.06

795.28
785
773

762.77

758.35

755.53
770
780
785
795
805

Expan.

232.79
234.24
48.41
1.01
4.81
9723.7
49,39
0.17
0.00
53.69
13.99

This may indicate the need for additional cross




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

Q Total (cfs)
Top width (ft)

Min ch E1 (ft)
Alpha

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

sections.
1.4.

indicate the
CROSS SECTION

Flint Run
Lower

RIVER:
REACH:

INPUT
Description:
Station Elevation
Sta Elev
0 830.35
22.94 816.51
42.62 805
66.52 791.22
88.32 780
107.58 766
122.76 764.37
128.11 760
132.7 756.36
138.23 752
147.08 748.66
176.55 750.02

vel Total (ft/s)
Max Chl bpth (ft)
conv. Total (cfs)
Length wtd. (ft)

259.77 373.76

E.G. Slope (ft/ft)

Data
Sta
.62

25.77
48.76
68.96
93.41

118.66

123.27

128.42

133.11

140.01

153.81

176.81

GesslerFinal.rep

310.33 428.51 382.56

CROSS SECTION OUTPUT Profile #100-yr

763.95 Element
1.93 wt. n-val.
762.01 Reach Len. (ft)
761.55 Flow Area (sq ft)
0.007174 Area (s$ ft)
7412.00 Flow (cfs)
175.32 Top width (ft)
10.01 Avg. vel. (ft/s)
7.01 Hydr. Depth (ft)
87508.6 conv. (cfs)
417.10 wetted Per. (ft)
755.00 Shear (1b/sq ft)
1.24 Stream Power (1b/ft
0.98 cum volume (acre-ft)
0.40 Ccum SA (acres)

need for additional cross sections.

RS: 3270.326

num=
Elev
830
815
801.34
790
774 .58
764 .89
764
759.77
756
750.41
747 .64
750.22

107

Sta Elev Sta
3.7 828.37 9.03
31.37 811.45 34.09
51.43 800 57.66
73.81 787.17 77 .42
98.85 769.7 102.41
120.09 764.73 120.28
124.63 762.92 125.88
130.52 758.09 130.64
133.45 755.76 135.68
140.52 750 140.78
168.81 749.47 175.26
178.14 750.98 179.61

s)

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

Elev
825
810

796.28
785
766.52
764.75
762
758
754
749.92
750
752

Page 11

.1 .3
Left OB Channel
0.100 0.035
310.33 428.51
95.70 640.23
95.70 640.23
170.39 7227.98
56.79 113.99

1.78 11.29
1.69 5.62
2011.6 85336.0
56.88 115.09
0.75 2.49
811.79 0.00
4.49 67.35
1.74 7.40
This may

] This may indicate the need for additional cross sections. ] .
warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.

12.01
39.88
60.21
82.26
104.59
122.12
127.98
130.71
137.04
140.81
176.2
179.72

Elev
823.42
806.4
795
782.7
766.29
764.46
760.08
757.94
753.03
749.9
750
752.07

Right OB
0.040
382.56
4,58
4.58
13.63
4,54
2.98
1.01
160.9
4,97
0.41
0.00
51.58
13.52

indicate the need for additional cross

warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than

This may
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181.25 753.12 183.58 753.34 191.25 754 197.69 754.21 208.69 754.48
269.6 756 276.77 756 283.82 757.14 289.37 758 304.52 759.95
304.89 760 305.51 760.06 305.73 760.08 331.42 762 347.28 763.38
355.61 764 358.49 764.68 360.23 765.08 364.95 766 373.96 766.93
374.88 766.98 376.44 767.11 378.24 767.6 381.59 768.57 384.29 768.76
395.07 770 407.01 771.12 416.76 772 430.89 773.27 434.87 773.61
439.3 774 457.68 775.47 464.31 776 466.4 776.16 467.01 776.21
474.6 776.76 487.8 777.73 488.28 777.75 491.33 778 502.32 779.12
510.97 780 513.33 780.24 514.22 780.33 527.07 782 537.73 783.53
541.14 784 549.19 785.15
Manning's n values num= 3
Sta n val Sta n val Ssta n val
0 .1 135.68 .035 181.25 .04
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
135.68 181.25 56.8 51.5 42.19 .1 .3
CROSS SECTION OUTPUT Profile #100-yr
E.G. Elev (ft) 762.56 Element Left OB Channel
vel Head (ft) 0.60 wt. n-val. 0.100 0.035
W.S. Elev (ft) 761.96 Reach Len. (ft) 56.80 51.50
crit w.s. (ft) Flow Area (sq ft) 39.76 568.24
£.G. Slope (ft/ft) 0.001161 Area (sg ft) 39.76 568.24
Q Total (cfs) 7412.00 Flow (cfs) 43.29 4251.77
Top width (ft) 204.99 Top width (ft) 9.76 45.57
vel Total (ft/s) 5.25 Avg. vel. (ft/s) 1.09 7.48
Max Chl Dpth (ft) 14.32 Hydr. Depth (ft) 4.07 12.47
Conv. Total (cfs) 217541.8 conv. (cfs) 1270.6 124789.3
Length wtd. (ft) 47.80 wetted pPer. (ft) 12.60 48.30
Min ch E1 (ft) 747 .64 Shear (1b/sq ft) 0.23 0.85
Alpha 1.40 Stream Power (1b/ft s) 549.19 0.00
Frctn Loss (ft) 0.06 Cum volume (acre-ft) 4.00 61.41
C & E Loss (ft) 0.00 Cum SA (acres) 1.50 6.61
CROSS SECTION
RIVER: Flint Run
REACH: Lower RS: 3218.798
INPUT
Description:
Station Elevation Data num= 98
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 828.88 .23 828.76 7.55 825 10.07 823.65 17.17 820
19.89 818.54 26.77 815 32.42 812 36.36 810 40.08 808.16
46.43 805 50.01 803.2 56.47 800 60.28 798.08 66.51 795
73.67 791.4 76.37 790 78.73 788.7 85.9 785 90.73 782.74
95.72 780 102.21 773.16 107.4 767.69 108.76 766.03 109.03 766

Right 0B
0.040
42.19

804.23
804.23
3116.94
149.66
3.88
5.37
91481.9
150.09
0.39
0.00
48.03
12.85




To
Ve

CROSS

INPUT
Description:
Station Elevation Data

124.
130.
137.
143.
148.
176.
197.
239.
292.
310.
328.
346.
469.
514.
536.

RIVER:
REACH:

19
15
74
22
33
94
84
26
58
79
76
57
67
94
06

0

509.7

764.57
763.76
758.3
754
749.92
749.78
754
755.41
758.03
764
770
776
776.08
775.91
780.56

Manning's n values
Sta

n val

126.
132.
138.
143.
160.
177.
199.
271.
298.
314.
334.
346.
482.
515.
544.

Sta

.1 142.61

.03

Bank Sta: Left
142.61 197.84

CROSS SECTION OUTPUT Profile #100-yr

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

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

width (ft)
Total (ft/s)

Max Chl bpth (ft)
Conv. Total (cfs)
Length wtd. (ft)

Min ch E1 (ft)
Alpha
Frctn Loss (ft)
C & E Loss (ft)

SECTION

F1i

nt Run

Lower

544,

Right

14

764.36
762.13
758
753.59
747.7
750
754.09
756
760
765.3
771.98
776
776
776
782.62

num=
n val
.035
.04

127.28
132.67
138.39
145.71
161.66

182.2

202.2
284.51
302.28
316.89

334.6
351.61

509.7
519.76
567.81

7
Sta
197.84

764.21
762
757.79
752
747.59
751.26
754
756
761.15
766
772.04
776.15
776
777.12
788.23

n val
.04

Lengths: Left Channel

7

762.50
0.61
761.89

0.001178
7412.00
171.68
5.65
14.30
215986.4
686.95
747.59
1.23
0.92
0.02

RS: 3143

num=

85.25

753.13

Element

wt.

n-val.

Reach Len.
Flow Area (sq ft)

Area (sg ft)
Flow (ctfs

)

GesslerFinal.rep

128.59
135.22
140.64
146.32
162.51

185
205.09
286.21
304.82
322.48
340.63
464.32
512.02
521.48

Sta
292.49

Right

556.83

(ft)

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

conv.
wetted Per.

(cfs)

(ft)

shear (1b/sq ft)
Stream Power (1b/ft s)

cum volume (acre-ft)

cum SA (acres)

.198

78

764
760.24
756
751.52
747.69
752
754
756.18

129.
135.
142.
148.
176.
188.
215
292
308.
322.

345

468
512.
532.

S
351.

Coeff Cont
.1

Left O
0.100
785.25
35.46
35.46
36.66
9.79
1.03
3.62
1068.3
12.29
0.21
567.81
3.95
1.49

66
52
61
24
31
38

77
.49

46
82
.3
.6
54
74

ta

61

r.

B

763.84
760
754.47
749.99
749.61
752.92
754.44
758
763.22
768
775.6
776.05
775.35
779.69

n val
.02

Expan.
.3

Channel

0.035
753.13
633.41
633.41

4559.89
55.23
7.20
11.47
132875.7
57.67
0.81
0.00
60.70
6.55

Right OB
0.040
556.83
642.78
642.78
2815.45




Sta Elev Sta
0 828.29 5.49
31.65 812.49 36.19
54.36 800 61.91
79.87 787.01 84.09
112.15 765.76 112.42
130.32 764 132.1
138.41 760.54 139.21
145.35 756  148.1
153.96 750.49 154.71
187.93 749 189.3
195.64 750.7 199.13
206.24 753.96 206.63
250.8 755.73 251.03
294.98 756.91 303.54
358.26 776 364.26
560.06 781.91 567.2
Manning's n values
sta n val Sta
0 .1 148.1
546.27 .03 567.2
Bank Sta: Left Right

148.1 206.63

CROSS SECTION OUTPUT Profile #100-yr

E.G. Elev (ft)
vel Head (ft)
W.S. Elev (ft)
crit w.Ss. (ft)
E.G. Slope (ft/ft)
Q Total (cfs)
Top width (ft)
vel Total (ft/s)
Max Cchl Dpth (ft)
Conv. Total (cfs)
Length wtd. (ft)
Min ch E1 (ft)
Alpha

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

CROSS SECTION

RIVER:
REACH:

INPUT

Flint Run
Lower

GesslerFinal.rep

Elev Sta Elev Sta Elev Sta
825.77 17.29 820 21.67 817.85 27.1
810 40.9 807.4 45.28 805 50.15
795.84 63.43 795 65.19 794.1 73.74
785 90.43 781.91 94.44 780 101.15
765.73 119.43 765.02 129.18 764.27 129.79
763.58 133.01 763.41 135.21 762.41 136.06
760 141.56 758.35 142.12 758 145.16
754.16 148.34 754 150.93 752.42 151.55
750 155.08 749.77 167.46 747.7 168.72
749.12 189.53 749.18 191.27 749.48 193.74
752 200.09 752.36 201.56 752.92 205.05
754 216.1 754 230.76 754.74 249.31
755.74 258.12 756 263.65 756 291.86
757.23 304.26 758 346.26 772 352.48
778 546.27 778 549.27 776.51 556.14
785.48 591.68 792.89
num= 7
n val Sta n val Sta n val Sta
.035 206.63 .04 304.26 .03 364.26
.04
Lengths: Left Channel Right Coeff Contr.
328.74 281.33 282.2 .1
761.56 Element Left OB
0.79 wt. n-val. 0.100
760.77 Reach Len. (ft) 328.74
Flow Area (sq ft) 33.50
0.001547 Area (s$ ft) 33.50
7412.00 Flow (cfs) 38.72
174.55 Top width (ft) 10.07
6.23 Avg. vel. (ft/s) 1.16
13.27 Hydr. Depth (ft) 3.33
188446.6 conv. (cfs) 984.3
281.92 wetted Per. (ft) 12.05
747.50 Shear (1b/sq ft) 0.27
1.30 Stream Power (lb/ft s) 591.68
0.45 cum volume (acre-ft) 3.33
0.01 Cum SA (acres) 1.31
RS: 2861.250

n val
.02

Expan.
.3

Channel
0.035
281.33
643.30
643.30
5178.35
58.53
8.05
10.99
131657.0
60.78
1.02
0.00
49.66
5.57

Right OB
0.040
282.20
511.99
511.99
2194.94
105.95
4.29
4.83
55805.3
106.80
0.46
0.00
39.95
11.36
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Description:

Station Elevation Data num= 96
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 826.9 4.8 825 12.94 822.7 19.82 820 26.57 817.43
32.71 815 41.14 811.83 45.78 810 56.33 806.06 58.94 805
61.05 804.15 70.89 800 72.52 799.34 85.51 793.83 94.91 790
95.97 789.57 107.51 785 109.72 784 119.83 780 132.77 771.02
138.06 767.36 139.79 765.92 157.05 764.29 157.48 764.26 157.54 764.24
158.64 764 159.11 763.92 161.15 763.5 162.46 762.59 163.32 762
165.46 760.51 166.16 760 167.02 759.42 169.07 758 171.9 756.02
172.06 755.91 175.03 754 177.68 752.32 178.16 752 178.63 751.72
181.49 750 183.57 748.54 184.21 748 196.25 747.21 201.32 746.88
206.45 747.15 217.53 747.66 217.74 747.77 218.35 748 221 749.34
222.22 750 225.36 751.49 226.27 752 226.62 752.19 227.52 752.66
234.32 753.23 244.21 754 265.55 754.91 267.37 754.99 291.93 756
315.7 757.29 318.46 757.39 320.44 757.45 335.42 758 340.68 758
348.67 757.41 395.78 773.11 398.54 774 401.11 774.89 410.43 778
422 .43 778 462.43 758 520.43 758 560.43 778 572.43 778
576.44 780 580.43 782 600.32 782 601.74 781.34 603.43 780.5
606.46 782 608.51 783.02 612.52 785.03 614.42 786 616.47 787.02
618.38 788 620.48 789.05 622.5 790 624.34 790.96 628.56 793.07
630.36 794 632.73 795.18 634.41 796 647.48 802.53 655.28 803.77
663.87 805.36
Manning's n values num= 7
sta n val sta n val Sta n val sta n val Sta n val
0 .1 177.68 .035 227.52 .04 348.67 .03 580.43 .02
600.32 .03 647.48 .04
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
177.68 227.52 296.63 281.27 281.46 .1 .3
Ineffective Flow num= 1
Sta L Sta R Elev Permanent
422.43 663.87 785 T

CROSS SECTION OUTPUT Profile #100-yr

E.G. Elev (ft) 761.10 Element Left OB Channel Right OB
vel Head (ft) 0.90 wt. n-val. 0.100 0.035 0.040
W.S. Elev (ft) 760.19 Reach Len. (ft) 296.63 281.27 281.46
crit w.s. (ft) Flow Area (sq ft) 47.36 593.03 539.46
E.G. Slope (ft/ft) 0.001669 Area (sg ft) 47.36 593.03 676.29
Q Total (cfs) 7412.00 Flow (cfs) 64.25 5184.68 2163.07
Top width (ft) 257.90 Top width (ft) 11.79 49.84 196.27
vel Total (ft/s) 6.28 Avg. vel. (ft/s) 1.36 8.74 4.01
Max Chl ppth (ft) 13.31 Hydr. Depth (ft) 4.02 11.90 4.17
Conv. Total (cfs) 181445.6 Conv. (cfs) 1572.9 126920.8 52951.9
Length wtd. (ft) 281.41 wetted Per. (ft) 14.18 52.39 130.12
Min ch ET (ft) 746.88 Shear (1b/sq ft) 0.35 1.18 0.43
Alpha 1.47 Stream Power (lb/ft s) 663.87 0.00 0.00
Frctn Loss (ft) 0.44 Cum volume (acre-ft) 3.03 45.67 36.10
C & E Loss (ft) 0.05 Cum SA (acres) 1.23 5.22 10.38
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CROSS SECTION
RIVER: Flint Run
REACH: Lower

INPUT
Description:

Station Elevation Data
Sta Elev Sta
0 825 15.21
42.99 810 47.62
69.31 799.77 82.89
110.79 785 118.7

145.19 766.68 152.14
163.2 764.88 164.87
168.46 760.7 168.99
172.31 756 174.02
178.01 750.57 178.62
182.28 746.5 191.79
201.26 745.98 201.68
217.34 747.42 217.74
220.27 752 220.52
258.94 753.98 261.16
293.17 754.64 301.91
387.99 775.97 394.08
582.91 778.4 585.93
596.09 784.99 598.14

606.23 790 608.23

613.94 794 614.13
Manning's n values

sta n val Sta

0 .1 174.02

576.08 .03 613.94

Bank Sta: Left Right
174.02 221.26

E.G. Elev (ft)

vel Head (ft)

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

Top Width (ft)

-

RS: 2579.076

num= 98
Elev Sta
820 27.97
808.16 56
795 85.84

782.03 123.55
766.05 152.65
764 165.21
760 170.28
754.3 174.35
750 180.09
746.04 192.63
746 202.75
748 218.23
752.38 221.26
754  267.96
754.88 328.08
778 576.08
779.85 586.24
786 598.52
791.04 610.17
794.09 631.55

num= 7

n val Sta
.035 221.26
.04

Elev
815.49
805
793.93
780
766
763.85
758.29
754
748.58
746
746.05
748 .97
752.97
754
756
778
780
786.19
792
796.79

n val
.04

Lengths: Left Channel

100.63

CROSS SECTION OUTPUT Profile #100-yr

101.9

760.61 Element

0.74 wt.

n-val.

759.87 Reach Len.
Flow Area (sq ft)

0.001442 Area (sg ft)
7412.00 Flow (cfs

)

GesslerFinal.rep

warning: Divided flow computed for this cross-section.

Sta
29.43
64.64
97.04
132.63

154.5
166.44
170.48
174.61
180.72
193.42
204.91
218.99
248.71
274.07
376.08
579.08

590.1
601.73
611.89

Sta
328.08

Right
100.41

(ft)

170.61 Top width (ft)

Elev Sta Elev
815 37.74 812.05
801.42 68.65 800

790 102.08 788.12
774.42 140.89 769.34
765.81 162.84 765.05

763.24 167.48 762
758 171.42 756.82
753.75 176.64 752

748 181.02 747.68
746 197.24 745.85
746.19 217 746.9
750 219.7 751.04
753.86 254.02 753.92
754.26 288.53 754.54
772 382.31 774
776.51 581.94 777.92
781.98 594.19 784.02
787.87 601.99 788
792.87 613.7 793.88

n val Sta n val

.03 394.08 .02

Coeff contr. Expan.
.1 .3

Left OB Channel

0.100 0.035
100.63 101.90
14.76 591.96
14.76 591.96
13.12 4732.07
4.93 47.24
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Right 0B

0.040
100.41
613.04
613.04
2666.81
118.44




vel Total (ft/s) 6.08 Avg. vel. (ft/s) 0.89
Max Chl ppth (ft) 14.02 Hydr. Depth (ft) 2.99
Conv. Total (cfs) 195217.8 conv. (cfs) 345.6
Length wtd. (ft) 101.29 Wetted Per. (ft) 7.46
Min Cch E1 (ft) 745.85 Shear (1b/sq ft) 0.18
Alpha 1.29 Stream Power (1b/ft s) 631.55
Frctn Loss (ft) 0.13 cum volume (acre-ft) 2.82
C & E Loss (ft) 0.06 Cum SA (acres) 1.17
CROSS SECTION
RIVER: Flint Run
REACH: Lower RS: 2476.907
INPUT
Description:
Station Elevation Data num= 105
Sta Elev Sta Elev Sta Elev Sta Elev S
0 831.38 3.33 830 5.72 829.01 15.43 825 22.
28.58 820 40.8 815.67 42.71 815 44 .21 814.47 55.
59.63 808.2 67.59 805 67.84 804.9 79.93 800  89.
92.37 795 97.27 793.01 104.66 790 109.47 788.03 116.
123.41 782.33 129.15 780 142.55 770.74 146.96 767.78 150.
160.01 764.7 168.22 764 172.06 763.29 173.79 762.87 174.
174.91 762 176.73 760.21 176.95 760 177.56 759.41 179.
179.44 757.9 182.16 756 183.28 755.08 184.78 754 185.
187.32 752 190.07 750.11 190.22 750 192.21 748.44 192.
193.24 747.76 193.53 747.54 206.22 745.61 206.72 745.53 208.
223.7 747.61 223.76 747.64 224.43 748 225.55 748.48 228.
231.91 751.57 232.75 752 233 752.13 235.44 752.14 259.
261.54 753.16 269.43 753.21 277.15 753.26 326.57 754 327.
331.28 755.23 331.3 755.23 331.4 755.24 333.08 755.32 337.
341.93 755.32 344.62 755.62 370.65 756 372.86 756.61 377.
380.12 758.61 385.24 760 390.46 761.49 392.29 762 397.
405.4 765.64 406.71 766 407.95 766.35 413.69 768 420.
428.05 772 428.61 772.15 435.3 774 436.02 774.21 442.
444 .41 776 447.37 776.06 542.96 776.06 544.8 776.09 545
567.96 776 568.38 775.79 569.97 774.64 573.06 775.28 574.
574.48 776.2 578.63 778 586.5 780.84 609.97 784.69 612.
Manning's n values num= 7
Sta n val Sta n val Sta n val Sta n val S
0 .1 187.32 .035 233 .04 370.65 .03 447.
567.96 .03 578.63 .04
Bank Sta: Left Right Lengths: Left Channel Right Coeff Cont
187.32 233 1155.6 1093.26 853.34 .1

CROSS SECTION OUTPUT Profile #100

GesslerFinal.rep

Page 17

64
.6
08
35

ta
37

r.

7.99
12.53
124633.7
53.60
0.99
0.00
41.84
4.91

776
785.19

n val
.02

Expan.
.3

4.35
5.18
70238.6
119.12
0.46
0.00
31.93
9.37




E.G. Elev (ft) 760.43
vel Head (ft) 0.55
W.S. Elev (ft) 759.88
Crit w.s. (ft)

E.G. Slope (ft/ft) 0.001113
Q Total (cfs) 7412.00
Top width (ft) 207.70
vel Total (ft/s) 5.16
Max Chl Dpth (ft) 14.35
Conv. Total (cfs) 222154.0
Length wtd. (ft) 1000.47
Min ch ET (ft) 745.53
Alpha 1.33
Frctn Loss (ft) 1.45
C & E Loss (ft) 0.03

GesslerFinal.rep

Element Left O
wt. n-val. 0.100
Reach Len. (ft) 1155.60
Flow Area (sq ft) 40.74
Area (s$ ft) 40.74
Flow (cfs) 43.41
Top width (ft) 10.24
Avg. vel. (ft/s) 1.07
Hydr. Depth (ft) 3.98
conv. (cfs) 1301.2
wetted Per. (ft) 12.93
shear (1b/sq ft) 0.22
Stream Power (1b/ft s) 612.35
Cum volume (acre-ft) 2.75
Cum SA (acres) 1.15

need for additional cross sections.

CROSS SECTION

RIVER: Flint Run

REACH: Lower RS: 2422.446
INPUT
Description:
Station Elevation Data num= 101
Sta Elev Sta Elev Sta Elev Sta Elev S
0 827.33 2.04 826.52 8.7 823.9 18.49 820 26.
31.02 815 43.42 810.03 43.71 809.91 54.78 805 60.
66.69 800 74.34 796.99 78.98 795 89.14 791.07 91.
103.33 785.18 103.8 785 106.19 783.96 113.68 780.68 115.
118.54 777.88 140.62 764.19 142.29 764.11 144.58 764 144,
152.26 763.62 158.03 763.3 160.92 762.67 164.22 762 164.
166.7 760 168.44 758.49 168.99 758 170.24 757.01 171.
172.19 755.78 175.1 754 175.49 753.72 175.98 753.38 178.
181.13 752.77 181.48 752.3 181.65 752 182.61 750.49 182.
183.38 749.35 184.29 748 184.5 747.68 184.78 747.3 193.
203.98 745.48 217.18 746.81 225.14 747.51 225.66 747.78 226.
228.92 749.5 229.87 750 230.61 750.38 232.45 752 232.
232.95 752.4 260.86 752.89 294.85 753.48 318.12 754 357.
367.67 755.91 370.06 756 371.96 756.14 377.39 756.48 400.
405.99 759.54 407.35 760 409.43 760.56 415.23 761.51 418
422.13 762.26 427.49 762.69 438.54 763.45 445.89 764 445,
450.72 764.31 457.31 764.66 458.95 764.67 480.98 770.6 499.
515.1 772.8 523.56 770.1 538.9 771.76 541.52 772 546.
547.5 772.61 547.85 772.66 548.46 772.68 556.6 774.61 557.
557.96 774.56 585.55 778.67 590.53 779.65 591.47 780 592.
592.87 780.06

Page 18

B

27
.4
98
66
77
51
65

channel

0.035
1093.26
557.86
557.86
4029.59
45.68
7.22
12.21
120775.7
48.44
0.80
0.00
40.50
4.80

Right OB
0.040
853.34
837.67
837.67
3339.00
151.78
3.99
5.52
100077.1
152.55
0.38
0.00
30.26
9.06

warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.
indicate the

|
|
|
\
w
|
This may
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Manning's n values num= 7
Sta n val Sta n val Sta n val Sta n val Sta n val
0 .1 178.43 .035 232.45 .04 457.31 .03 480.98 .02
515.1 .03 523.56 .04
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
178.43 232.45 335.76 346.43  218.7 .1 .3
CROSS SECTION OUTPUT Profile #100-yr
E.G. Elev (ft) 758.95 Element Left OB Channel Right OB
vel Head (ft) 0.85 wt. n-val. 0.100 0.035 0.040
W.S. Elev (ft) 758.10 Reach Len. (ft) 335.76 346.43 218.70
Ccrit w.s. (ft) Flow Area (sq ft) 29.53 574.79 617.61
E.G. Slope (ft/ft) 0.001961 Area (sg ft) 29.53 574.79 617.61
Q Total (cfs) 7412 .00 Flow (cfs) 37.43 4959.10 2415.47
Top width (ft) 231.75 Top width (ft) 9.55 54.02 168.18
vel Total (ft/s) 6.07 Avg. vel. (ft/s) 1.27 8.63 3.91
Max Chl ppth (ft) 12.62 Hydr. Depth (ft) 3.09 10.64 3.67
Conv. Total (cfs) 167394.0 conv. (cfs) 845.3  111997.3 54551.3
Length wtd. (ft) 309.14 wetted Per. (ft) 11.05 58.46 168.46
Min Cch E1 (ft) 745.48 shear (1b/sq ft) 0.33 1.20 0.45
Alpha 1.49 Stream Power (1b/ft s) 592.87 0.00 0.00
Frctn Loss (ft) 0.74 Cum volume (acre-ft) 1.82 26.29 16.00
C & E Loss (ft) 0.04 Cum SA (acres) 0.89 3.55 5.92
CROSS SECTION
RIVER: Flint Run
REACH: Lower RS: 2355.763
INPUT
Description:
Station Elevation Data num= 125
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 825 10.21 821.05 13.07 820 23.71 816.28 26.8 815
32.1 812.7 38.29 810 46.89 806.31 49.93 805 57.14 802.05
61.49 800 64.14 798.95 74.21 795 78.78 793.14 86.71 790
95.42 786.48 99.06 785 104.68 782.71 110.72 780 118.05 775.07
137.58 762.78 146.88 762.44 149.01 762.36 150.64 762.29 155.97 762
158.29 761.64 163.32 760.9 163.35 760.9 164.36 760.26 164.71 760
167.42 758.19 167.69 758 167.89 757.86 170.3 756 171.54 755.19
173.13 754 173.64 753.64 174.15 753.27 178.85 753.19 184.22 752.73
184.82 752.06 184.85 752 186.64 750.14 186.74 750 187.23 749.51
188.17 748 188.32 747.77 188.37 747.71 198.18 746.71 205.27 746
206.99 745.42 210.92 746 230.13 746.85 232.78 746.97 234.03 747.03
234.51 747.47 234.99 748 235.3 748.24 237.05 750 237.56 750.51
239.26 752.07 263.63 752.63 263.67 752.63 272.98 752.86 301.5 753.37
303.52 753.43 315.09 753.69 323.85 754 330 754 330.07 754




330.82 754.05
416.2  759.7
432.1 760

445.37 762.17

454,42 762

481.15 763.4

507.57 765.77

519.73 767.47

529.76 768.49

543.98 767.22

561.68 766.28

356.8
421.
437.
446.
456.
490.
508.
519.
537.
547.94

563.3

Manning's n values
sta n val Sta
0 .1 184.22
401.6 .03  416.2

Bank Sta: Left Right
184.22 239.26

755.6
760
760.93
762
762.09
764
765.78
767.54
768
767.31
766.28

num=

n val
.035
.04

Lengths:

CROSS SECTION OUTPUT Profile #100-yr

E.G. Elev (ft)

vel Head (ft)

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

Top width (ft)

vel Total (ft/s)
Max chl Dpth (ft)
Conv. Total (cfs)

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

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

CROSS SECTION

Flint Run
Lower

RIVER:
REACH:

INPUT
Description:
Station Elevation Data

Sta Elev Sta

0 825 19.5
56.39 805.1 56.63
82.59 795 90.29

758.17
1.23
756.94

0.002970
7412.00
190.60
7.42
11.52
136005.3
40.42
745.42
1.44
0.11
0.04

RS: 2314.

num=
Elev
818
805
792.01

.rep
401.6
431.67
445.26
453.37
468.6
495.49
519.09
524.9
543.27
558.95
573.12

Sta
369.54

Coeff contr.
.1

GesslerFinal
369.54 761.5 381.48 762.4
426.05 759.69 431.14 759.92
444 .16 762 444.81 762.16
446.29 761.97 450.55 761.16
467.93 762.44 468.26 762.46
491.33 764.07 494 764.25
509.7 766 518.27 767.27
520.51 767.59 524.68 768
538.2 767.92 539.72 766.59
556.22 767.03 558.31 766.68
568.4 767.22 570.83 768
7
Sta n val Sta n val
239.26 .04 356.8 .03
Left Channel Right
48.16 40.88 38.52
Element
wt. n-val.
Reach Len. (ft)
Flow Area (sq ft)
Area (s$
Flow (c s)
Top width (ft)
Avg. vel. (ft/s)
Hydr. Depth (ft)
conv. (cfs)
wetted Per. (ft)
shear (1b/sq ft)
stream Power (lb/ft s)
Ccum volume (acre-ft)
Cum SA (acres)
880
119
Sta Elev Sta Elev
28.11 815 36.25 812.18
66.61 801.16 69.63 800
94.69 790 97.61 788.63
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Left OB
0.100
48.16
48.11
48.11
80.02
15.14

1.66
3.18

1468.3

16.35
0.55
573.12
1.52
0.79

Sta
42.53
72.03

105.64

763
760
762.2
761.84
762.49
764.41
767 .4
768
767.24
766.74
768.85
n val
.02
Expan.
.3
channel Right OB
0.035 0.040
40.88 38.52
540.43 410.64
540.43 410.64
5429.91 1902.07
55.04 120.43
10.05 4.63
9.82 3.41
99635.3 34901.7
59.72 120.79
1.68 0.63
0.00 0.00
21.85 13.42
3.11 5.20
Elev
810
799.07
785




GesslerFinal.rep
113.46 781.64 117.02 780 121.01 778.24 138.82 766.27 145.02 761.77
160.34 761.2 162.74 761.1 164.48 760.89 167.6 760.5 170 760.19
170.29 760.17 171 760.07 171.21 760.03 171.48 759.87 173.71 758.37
174.27 758 175.29 757.38 177.31 756 178.41 755.28 180.25 754
180.93 753.59 181.27 753.36 193.53 752.27 194.51 752.23 194.54 752.18

194.63 752 194.7 751.84 195.49 750 195.56 749.77 196.1 748.95

196.6 748 196.68 747.23 196.69 747.22 205.08 746.58 212.71 746
218.94 745.38 227.24 746 232.48 746.29 244.35 746.97 245.59 747.78
245.92 748 247.75 749.2 248.1 749.47 248.85 750 249.62 750.56

|
249.88 750.64 250.85 751.24 261.15 752.56 261.33 752.58 262.14 752.68
277.92 752.69 279.68 752.69 292.5 752.92 298.82 752.9 322.81 753.54 |
327.56 753.77 332.01 753.89 334.12 754 336.21 754 340.62 754.22

352.2 754.51 353.78 754.6 361.68 758.6 371.75 759 383.72 758.7
386.37 757.5 387.78 757.64 391.43 758 394.31 758.21 406.45 760
413.23 761.12 418.5 762 423,18 762.75 424.39 762.88 443.25 763.96
443.67 763.98 443.74 763.99 445.42 764 457.65 764.13 457.77 764.13

467.5 764.06 469.11 764.11 476.62 764.36 487.38 764.57 488.62 764.5

489.9 764.2 502.7 765.85 503.7 766 505.57 766.24 505.97 766.3
507.46 766.45 516.98 767.35 520.13 767.72 521.12 767.9 523.92 767.95
529.43 767.98 531.43 767.98 531.7 768 540.12 768.65 542.23 768.78

547.7 769.16 562.92 769.85 563.68 769.88 567.18 770

Manning's n values num= 7
Sta n val Sta n val Sta n val Sta n val Sta n val
0 .1 193.53 .035 261.15 .04 352.2 .03 353.78 .02
383.72 .03 386.37 .04
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
193.53 261.15 14.36 91.23 28.15 .1 .3

CROSS SECTION OUTPUT Profile #100-yr

E.G. Elev (ft) 758.02 Element Left OB Channel Right 0B
vel Head (ft) 1.09 wt. n-val. 0.100 0.035 0.040
W.S. Elev (ft) 756.92 Reach Len. (ft) 14.36 91.23 28.15
crit w.s. (ft) Flow Area (sq ft) 59.89 629.36 338.33
E.G. Slope (ft/ft) 0.002636 Area (sg ft) 59.89 629.36 338.33
Q Total (cfs) 7412.00 Flow (cfs) 99.26 5796.02 1516.72
Top width (ft) 182.41 Top width (ft) 17.57 67.62 97.22
vel Total (ft/s) 7.21 Avg. vel. (ft/s) 1.66 9.21 4,48
Max Chl ppth (ft) 11.54 Hydr. Depth (ft) 3.41 9.31 3.48
conv. Total (cfs) 144372.5 conv. (cfs) 1933.5 112896.1 29543.0
Length wtd. (ft) 74.19 Wetted Per. (ft) 18.70 72.46 97.81
Min Ch E1 (ft) 745.38 Shear (1b/sq ft) 0.53 1.43 0.57
Alpha 1.35 Stream Power (lb/ft s) 567.18 0.00 0.00
Frctn Loss (ft) 0.19 Cum volume (acre-ft) 1.46 21.30 13.09
C & E Loss (ft) 0.04 Cum SA (acres) 0.78 3.06 5.10

CROSS SECTION




RIVER: Flint Run
REACH: Lower

INPUT
Description:
Station Elevation Data

Sta Elev Sta

0 825 27.73
55.42 805 58.57
87.77 791.97 92.08
113.45 780 119.05

149.59 763.59 152.1
172.23 759.11 177.72
181.54 756 181.73
207.65 752.72 208.62
210.3 750 211.6
233.11 746.13 235.95
237.66 746  239.35
262.98 749.98 263.04
295.92 752.68 305.73
351.69 752.72 352.4
378.83 755.5 389.05
426.15 764.29 430.67
439.15 766.55 442.1
465.78 766.36 467.12
509.94 766.55 510.53
519.68 767.58 520.34
532.81 768.01  535.5
574.46 771.76 575.95

Manning's n values

Sta n val Sta
0 .1 207.65
389.05 .03 411.25

Bank Sta: Left Right
207.65 266.25
Blocked Obstructions
Sta L Sta R Elev
494.07 507.39 800

num=
Elev
815
803.87
790
777.7
760.27
758.38
755.88
752.7
748.18
746
746.12
750.02
752.54
752.71
755.2
764 .85
766.65
766.4
766.34
767.64
768.02
771.96

num=

n val
.035
.04

Lengths:

num=

RS: 2223.643

110
Sta Elev
34.41 812.57
69.2 800
96.21 788.14
125.77 775
157.45 760.05
178.27 758
184.62 754
209.08 752.08
211.72 748

236.34 745.96
257.68 746.72
265.2 752

343.2 752.45
356.77 752.96
392.11 753.71
434.41 764.95
450.77 766.33
469.77 766
510.66 766.34
524.71 767.85
553.12 769.97

576.48 772
7
Sta n val
266.25 .04

Left channel
39.89 37.88
1

CROSS SECTION OUTPUT Profile #100-yr

E.G. Elev (ft)

vel Head (ft)

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

Top width (ft)

vel Total (ft/s)
Max Chl ppth (ft)

757.79
0.96
756.82

0.002493
7412.00
218.19
6.62
11.52

Element
wt. n-val.
Reach Len.

41.67

73.81
102.73
133.03
158.38
179.88
185.04
209.12
212.03
236.97

259.4
265.46
346.57
365.45
411.25
437.51
452.23
477.19
518.58
526.06
553.44
578.16

Sta
365.45

Right
44.06

(ft)

Flow Area (sq ft)

Area (s$ ft

Flow (c

s)

)

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

GesslerFinal.rep

Elev
810
798.35
785
772.43
760
757.02
753.73
752
747 .69
745.3
747 .73
752.34
752.53
753.47
763.2
766
766.31
766
767.43
767.89
770
772

n val
.03

Coef

Sta
51.05
81.51

107.36
139.3
166.7

181.33

185.31

209.17

212.53

237.41

259.84

266.25

347.78
368.6

422.43

437.82

464.94

505.78

519.03

532.55

554.15

580.24

Sta
368.6

f Ccontr.
.1

Left OB
0.100
39.89
90.55
90.55

145.47
27.45

3.30

Elev
806.58
795
782.93
770
759.51
756.14
753.56
751.94
746.94
745.96
748
753.09
752.57
755.03
764
766.1
766.36
766.37
767.5
768
770.07
778.23

n val
.02

Expan.
.3

Channel
0.035
37.88

564.29

564.29

5077.82
58.60
9.00
9.63

Right OB
0.038

44.
464 .
464 .

2188.
132.

4.
3.

06
31
31
71
14
71
51



Conv. Total (cfs)
Length wtd. (ft)
Min ch E1 (ft)
Alpha

Frctn Loss (ft)

C & E Loss (ft)

CROSS SECTION
RIVER: Flint Run
REACH: Lower
INPUT

Description:
Station Elevation Data

Sta Elev Sta

0 825 14 .44
43.61 810 46.43
77.15 798.36 86.5
111.03 785 116.77
141.49 772 146.27

167.95 759.3 178.98
191.91 757.49 193.04
198.65 753.77 198.84
226.65 752 227.4
230.79 746.94 230.85
255.45 745.27 255.48

278.68 748 279.12
283.6 752.82 283.82
362.74 752 375.72

403.18 754.25 406.27
440.45 764.79 443.8
458.2 766.08 462.99

483.79 766 489.89
506.22 766  525.5
545.12 767.08 549.74
569.41 768 573.65

600.11 771.39 605.92
627.88 774 630.43

Manning's n values
sta n val Sta
0 .1 226.2
403.18 .03 426.18

Bank Sta: Left Right
226.2 283.6
Blocked Obstructions
Sta L Sta R Elev
515.5 528.8 800

148453.0

GesslerFinal.rep

conv. (cfs)

39.80 wetted Per. (ft)

745.30

Shear (1b/sq ft)

1.42 Stream Power (1b/ft s)
0.09 Cum volume (acre-ft)
0.03 Cum SA (acres)

RS: 2185.764

772
774

num=
n val
.035
.04

Lengths: Left Channel

num=

Sta Elev Sta Elev
15.39 819.67 28.89 815
58.5 805 62.27 803.68
90.52 793.08 98.84 790
121.84 780 128.58 777.28
157.97 765.3 159.15 765
188.57 758 189.07 757.92
194.34 756 196.29 754.86
206 753.46 226.2 752.66
228.28 750 229.58 748.42
232.6 746.79 232.91 746.78
258.85 745.41 277.09 746.39
280.84 750 281.49 750.58
752.7 318 752.51
380.78 753.25 382.63 754.15
426.18 762.15 435.45 764
446.37 765.34 456.87 766
. . 469.6 766.32
497.17 765.85 501.81 765.93
530.79 766.58 531.62 766.6
550.66 767.48 556.32 767.65
576.32 768.74 584.99 770
609.78 772 614.47 772.31
631.19 780.48 631.25 780.39

7
Sta n val Sta n val
283.6 .04 380.78 .03

Right
190i76 109.94 157.38
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Coeff Contr.

2913.6
28.42

0.50

580.24

1.44
0.77

Sta
30.77
73.29
103.37
134.01
159.53
190.8
198.33
226.5
229.85
255.43
278.3
282.74
354.53
392.91
439.18
457.13
477 .45
504.34
539.2
562.96
586.31
616.42
635.99

Sta
382.63

1

101702.4
64.51
1.36
0.00
20.05
2.92

Elev
814.35
800
787.81
775
764.6
757.66
754
752.28
748
745.34
747.61
752
752
754.6
764.59
766.03
766.2
766
766.99
768
770.14
772.49
780.55

n val
.02

Expan.
.3

43837.0
133.62
0.54
0.00
12.83
5.03




CROSS SECTION OUTPUT

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

W.S. Elev (ft)
Crit w.s. (ft)
E.G. Slope (ft/ft)

Q Total

(cfs)

Top width (ft)

vel Total (ft/s)

Max Chl bpth (ft)
conv. Total (cfs)

Length wtd. (ft)

Min Cch E1 (ft)

Alpha

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

CROSS SECTION

RIVER: Flint Run
REACH: Lower

INPUT

Description:
Station Elevation Data

Sta -
0
45.98
95.67
153.17
226.92
269.59
292.29
299.33
331.52
340.85
358.12
382.5
411.87
508.05
517.68
547.05
564.55
581.86
592.86
611.35
616.28
646.62

Elev
802.23
793.51

785
773.15
765
756.41
754.77
753.9
750.76
749.47
745.17
751.57
752.53
753.84
755.36
756
758
759.45
760
763.55
764.4
768.63

GesslerFinal
Profile #100-yr
757.66 Element
0.85 wt. n-val.
756.81 Reach Len. (ft)
Flow Area (sq ft)
0.002069 Area (sg ft)
7412.00 Flow (cfs)
221.78 Top width (ft)
6.21 Avg. vel. (ft/s)
11.54 Hydr. Depth (ft)
162942.2 conv. (cfs)
127.37 wetted Per. (ft)
745.27 shear (1b/sq ft)
1.42 Stream Power (1b/ft s)
0.32 Cum volume (acre-ft)
0.00 Cum SA (acres)
RS: 2075.488
num= 123
Sta Elev Sta Elev Sta Elev
3.51 801.49 11.2 800 23.28 797.48
66.38 790 66.75 789.93 77.42 788.18
110.22 782.46 121.42 780 132.63 777.62
167.17 770 172.97 769.53 182.57 766.54
255.29 758.47 258.94 758.29 262.94 757.39
275.43 756 278.33 755.79 287.28 755.2
292.59 754.74 296.35 754.35 298.4 754.14
304.32 752.88 313.3 752.57 319.57 752
336.84 750.08 337.14 750.03 337.6 750
346.27 748 347.01 747.8 351.42 747.26
375.72 748 378.17 749.67 378.68 750
384.12 752 384.28 752.05 385.43 752.36
434,09 752.12 444.28 752.05 451.3 752
508.95 754 511.38 754.44 512.07 754.53
522.76 755.38 530.91 755.38 538.94 755.37
550 756 561.76 757.77 563.24 757.99
566.62 758.29 569.75 758.52 572.04 758.67
583.67 759.61 584.97 759.72 585.93 759.78
594.56 760.05 602.27 761.74 603.46 762
612.46 763.7 612.68 763.73 613.11 763.81
617.45 764.62 626.9 765.99 626.97 766
648.2 768.84 655.6 770 668.42 772.24
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.rep

Left OB
0.100
190.76
108.65
108.65
159.47
33.12
1.47
3.28
3505.6
33.96
0.41
635.99
1.34
0.74

Sta

189.19

499.75
517.05

614.13
642
669.35

Channel
0.035
109.94
581.17
581.17
4935,97
57.40
8.49
10.12
108510.1
63.02
1.19
0.00
19.55
2.87

Right OB
0.037
157.38
503.61
503.61
2316.57
131.27
4.60
3.84
50926.4
132.87
0.49
0.00
12.34
4.89




Gess