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BOROUGH OF CONSHOHOCKEN

ZONING HEARING BOARD

AGENDA
July 19%, 2021 - 7:00 PM

This meeting is being held using a Go to Meeting platform and will be recorded.

Monthly Zoning Hearing Board Meeting

Please join my meeting from your computer, tablet or smartphone.
https://global.gotomeeting.com/join/972846509

You can also dial in using your phone.
United States (Toll Free): 1 866 899 4679

Access Code: 972-846-509
The public is asked to please keep their phones on mute. There will be time for public comment that will be announced by the

Zoning Hearing Board Chairman. During the meeting, you may submit written comments by e- mailing them to
Zoning@conshohockenpa.gov. Please provide your name, address, and property reference.

1. Call to Order

2. Appearance of Property

PETITIONER: Craft Custom Homes, LLC.
PREMISES INVOLVED: 261-263 E. Elm St.., Conshohocken, PA 19428
Limited Industrial and Borough Residential 2

PETITIONER: SK Elm, LLC.
PREMISES INVOLVED: 424 E. Elm St, Conshohocken, PA 19428
Borough Residential 2 District

PETITIONER: Millennium Waterfront Associates, II, LP.
PREMISES INVOLVED: 200 Block of Washington St., Conshohocken, PA 19428
Specially Planned District 2

PETITIONER: CGEM, LLC, Mun Chung, Member
PREMISES INVOLVED: 701 Fayette St., Conshohocken, PA 19428
Business Commercial

**** Persons who submitted an entry of appearance application for a specific property will be called upon at the
appropriate time.

3. Public Comment - (state your name, address, and property reference)
4. Announcements/Discussion

5. Adjournment

The Conshohocken Zoning Hearing Board thanks you in advance for your cooperation during the remote meeting. If you
encounter problems participating during the meeting, or have questions regarding the above prior to the meeting, please contact
the Borough at zoning@conshohockenpa.gov.
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BEFORE BOROUGH OF CONSHOHOCKEN
ZONING HEARING BOARD

CRAFT CUSTOM HOMES, LLC
Hearing Date: May 12, 2021

APPLICANT’S EXHIBITS

Zoning Hearing Board Application submitted by correspondence dated October
13,2020

Amended Variances Request by correspondence dated February 17, 2021
Property Deed

Redacted Agreement of Sale

Existing Conditions Plan

Zoning Plan

Landscape and Lighting Plan

Proposed Latest Building Elevation Plans

Exhibit package including proposed elevations, floor plans and before and after
renderings

CV of Nicholas L. Vastardis, P.E.

CV of Melissa Duyar, P.E., CFM

CV of Andreas Heinrich, P.E., PTOE

Flood Study prepared by Kimley Horn dated March 18, 2021

Trip Generation Analysis prepared by Andy Heinrich, P.E, PTOE dated July 16,
2020

Parking Assessment Analysis prepared by Andy Heinrich, P.E, PTOE dated
August 31, 2020

1286834.1



BOROUGH OF CONSHOHOCKEN

ZONING HEARING BOARD

AGENDA
May 12*, 2021 - 7:00 PM

This meeting is being held using a Go to Meeting platform and will be recorded.

Monthly Zoning Hearing Board Meeting

Please join my meeting from your computer, tablet or smartphone.
https://global.gotomeeting.com/join/972846509

You can also dial in using your phone.
United States (Toll Free): 1 866 899 4679

Access Code: 972-846-509

The public is asked to please keep their phones on mute. There will be time for public comment that will be
announced by the Zoning Hearing Board Chairman. During the meeting, you may submit written comments by e-
mailing them to Zoning@conshohockenpa.gov. Please provide your name, address, and property reference.

1. Call to Order

2. Appearance of Property

PETITIONER: Craft Custom Homes, LLC
PREMISES INVOLVED: 261 & 263 E. Elm St. Conshohocken, PA 19428
Limited Industrial & Borough Residential 2

**** Persons who submitted an entry of appearance application for a specific property will be called upon at the
appropriate time.

3. Public Comment - (state your name, address, and property reference)
4. Announcements/Discussion
5. Adjournment
The Conshohocken Zoning Hearing Board thanks you in advance for your cooperation during the remote

meeting. If you encounter problems participating during the meeting, or have questions regarding the above prior
to the meeting, please contact the Borough at zoning@conshohockenpa.gov.
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3100 Horizon Drive

Suite 200

King of Prussia, PA 19406
T: 610-277-2402

F: 610-277-7449

wWww.pennoni.com

May 11, 2021

BCONS 20023

Stephanie Cecco, Borough Manager
Conshohocken Borough

400 Fayette Street, Suite 200
Conshohocken, PA 19428

RE: Floodplain Study Review
261-263 E. Elm Street — Variance Application

Dear Ms. Cecco:
As requested, we reviewed the following in connection with the referenced project:
e “261-263 E. EIm St. Preliminary Floodplain Study,” prepared by Kimley Horn, dated March 18, 2021.

The flood analysis was submitted in support of the applicant’s request for variances from §27-1714.1.A to
permit the proposed residential development within the Floodplain Conservation District. We have reviewed
the provided flood analysis and find it technically complete and meeting the conditions for granting a variance
in the Floodplain Conservation District as outlined in §27-1718.

If the requested variances are granted, the technical provisions outlined in Code Section 17, Article G, will
apply, including the requirement for the applicant to obtain all required approvals from the Commonwealth
of Pennsylvania and FEMA.

If you have any questions or concerns, please feel free to contact the undersigned.

Sincerely,

Eric P. Johnson, PE

Zoning Officer
PENNONI ASSOCIATES INC.

EPJ/

cc: Brittany Rogers, Executive Assistant
Mike Peters, Esq., Solicitor
Alex Glassman, Esq., Zoning Hearing Board Solicitor
Karen MacNair, PE Borough Engineer
Debra Shulski, Esq., Riley, Riper Hollin & Calagreco




BOROUGH COUNCIL
Colleen Leonard, President
Tina Sokelowski, Vice-President

BOROUGH OF CONSHOIOCKEN K iy e
Qﬁ‘fce g‘"the BOI‘OUgh Manager James Grifﬁn,, Member

Jane Flanagan, Member
Karen Tutino, Member

Zoning Administration _
Yaniv Aronson, Mayor

Stephanie Cecco, Boroug_h Manager

ZONING NOTICE
May 12th, 2021 ZONING HEARING BOARD MEETING TO OCCUR VIA REMOTE MEANS

ZONING HEARING Z-2020-12

NOTICE IS HEREBY GIVEN that the Conshohocken Zoning Hearing Board will conduct a public hearing
on May 12th, 2021 at 7:00 p.m. prevailing time via remote means. The public is encouraged to participate
as set forth below.

This meeting will be held using a Go-To-Meeting Platform. To the extent possible, members of
Conshohocken Zoning Hearing Board and Borough staff/professionals will participate via both video and
audio. (INSTRUCTIONS ON SECOND PAGE)

At this time, the Conshohocken Zoning Hearing Board will hear testimony and accept evidence on the
following request.

PETITIONER: Craft Custom Home, LLC.
231 Redwood Rd. King of Prussia, PA 19406

PREMISES INVOLVED: 261-263 E. Elm 5St., Conshohocken, PA 19428
Limited Industrial and Borough Residential 2

OWNER OF RECORD: John Staley, Joseph Staley and John Staley, Jr.

The applicant, Craft Custom Homes, LLC, proposes to demolish the existing site improvements to
construct a multifamily residential development consisting of a 4-story building containing 21 units with
rooftop decks. The applicant also proposes an under-building parking lot containing 42 parking spaces and
a courtyard located behind the building.

The applicant is seeking multiple variances from the Zoning Hearing Board to permit development within
the Floodplain Conservation District, and relief from many of the performance standards of the Residential
Overlay and the BR-2 and Limited Industrial Zoning Districts. Enclosed with this notice is the full list of
zoning relief the applicant is seeking in connection with the proposed development.

Persons who wish to become parties to the application must notify the Borough of their intent to ask for
party status at least five (5) days prior to the scheduled hearing by emailing the attached entry of
appearance form to zoning@conshohockenpa.gov. Said persons must be available to participate in the
zoning hearing on the scheduled date and time. It is noted that submitting the attached entry of appearance
form does not guarantee that you will be granted party status. The Zoning Hearing Board decides who
may participate in the hearing before it as a party, subject to Section 908(3) of the Municipalities Planning
Code (MPC). The MPC permits party status to any person “affected” by the application. Having taxpayer
status alone is not enough to claim party status; however, a person whose property or business abuts the
property that is the subject of the appeal is affected and should qualify as a party. Ultimately, the ZHB
makes the party status determination after reviewing the request.

Thank you,
Zoning Hearing Board

400 Fayette St., Suite 200 | Conshohocken, PA 19428 | Phone: (610) 828-1092 | Fax: (610) 828-0920 | www

.conshohockenpa. pov




Revised 2-17-21

AMENDED REQUESTED RELIEF

The applicant respectfully requests relief from the following sections of the Borough of
Conshohocken Ordinance:

27-1714.1.A In order to alter an existing building and construct a new building in the 100-
year flood plain.

27-1903-B.2 To exceed the allowable maximum permitted dwelling unit density of 33 units
per acre.

27-1903-B.3.A-C To provide relief from the district’s front, side, and rear yard setback
standards.

27-1903-B.4 To exceed the allowable maximum building coverage of 40%.

27-1903-B.6 To allow the proposed parking setback to be less than the minimum 10°
setback from property lines.

27-1503.B.9 To allow for the parking to be located under the building rather than the rear
yard of the parcel.

27-1903.B.12  To develop a parcel that does not comply with the minimum tract area for the
district.

27-1904-B.1-5  To provide partial relief from the screening, buffering, and sireet tree
regulations of the ordinance.

27-2007 F.1-3  To provide relief from the required buffer strip.
27-2007 H. To provide relief from the required curbed planting strips.

27-2007.1. To provide relief from the requitement of providing shade trees within
parking areas.

27-820.C-F. To provide relief from the large truck collection access and setback
requirements as listed in the ordinance.

27-1404.4.A-C. To provide partial relief from the requirements of shade trees along public
streets, landscaping of the fromit yards adjoining residential districts, side
and/or rear yard buffers when adjoining residential districts,



ruTRem

27-1105

27-1102

To permit relief from the dimensional standards of the BR-2 Borough
Residential District Two

If necessary, to permit the proposed multi-family building (the ordinance
allows attached dwellings).
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BOROUGH COUINCIL
Colleen Leonard, President
Tina Sokolowski, Vice-President

BOROUGH OF CONSHOHOCKEN

Anita Barton, Member

Office of the Borough Manager James Griffin, Member

Jane Flanagan, Member
Karen Tutino, Member

Zoning Administration ,
Yaniv Aronson, Mayor

Steplmni{: Cecco, Borough Manager

ZONING HEARING REMOTE SESSION ACCESS INSTRUCTIONS
The public is encouraged to participate as follows:

Audio Feed Participation: You may dial-in to access the audio feed of the meeting. All participants (whether
listening or providing comments) must use this method of audio participation, even those using Go-To-
Meeting to access the video feed. To access audio, please use the below number and access code/ password
information.

We ask that you please always keep your phones on mute, unless giving a public comment as set forth in
the Public Comment section below.

Please join my meeting from your computer, tablet or smartphone.
hitps:/ / global. gotomeeting.com/ join /972846509

You can also dial in using your phone,
United States (Toll Free): 1 806 899 4679

Access Code: 972-846-509

New to GoToMeeting? Get the app now and be ready when your first meeting starts:
Iittps:/ / elobal. gotomeeting. com/ install /972846509

If you have already downloaded the Go-To-Meeting application, the link will redirect you to the
application itself. Please follow the instructions.

1t is recommended that you download the application in advance of the meeting time. If you attempt to
sign in prior to the start of the meeting, the Go-To-Meeting application will inform you that the meeting
has not started. Please close the application and log back in at the time of the meeting (7.00 PM).

Public Comment: There will be a designated time on the agenda for public comment. Those with public
comment shall state their name and address. Prior to the start of the meeting, you may submit written
comments by e-mailing them to Bmyrsiades@conshohockenpa.gov. Similarly, during the meeting, you
may submit written comments by e-mailing them to bmyrsiades@conshohockenpa.gov.

Public comments submitted in this manner will be read by a member of Borough Administration during
the public comment period. Because the actual time of the public comment period is determined by the
pace of the meeting, please submit all comments as soon as possible, whether before or during the meeting,
Written comments shall include the submitting person’s name, address, and property in question.

The Conshohocken Zoning Hearing Board thanks you in advance for your cooperation during the remote
meeting, If you encounter problems participating during the meeting, or have questions regarding the
above prior to the meeting, please contact the Borough at bmyrsiades@conshohockenpa.gov.

400 Fayette St., Suite 200 |} Conshohocken, PA 19428 | Phone: (610) 828-1092 [ Fax: (610) 828-0920 | www.conshohockenpa.gov




BOROUGH COUNCIL
Colleen Leonard, President
Tina Sokolowski, Vice-President

B O R O U G I——I O F C O N SH O H O CI(EN Robert Stokley, Member
Anita Barton, Member

Qﬁ}ce qfthe BGI’OUgh Mﬂnﬂgez' James Griffin, Member

Jane Flanagan, Member
Karen Tutino, Member

Zoning Administration Yaix Aronson, Mayor

Stcphaniu Ceceo, Bm'ough Manager

The Borough of Conshohocken Zoning Hearing Board
Entry of Appearance as a Party

I/We

Request to be granted party status in Application Z-2020-12,

Applicant: Craft Custom Homes - 261-263 E. Elm St. - Zoning Variance

Please print name:

Please print address:

Please print email:

Please Sign Below:

Please return form via mail or e-mail to the below:
(Entry must be received no later than May 7th, 2021}

MAIL:

Borough of Conshohocken
Attn: Bobbi Jo Myrsiades
400 Fayette St. - Suite 200
Conshohocken, PA 19428

E-MAIL:

zoning@conshohockenpa.gov

400 Fayette St., Suite 200 | Conshohocken, PA 19428 | Phone: (610) 828-1092 | Fax: (610) 828-0920 | wwiwv.conshohockenpa. gov



MAYOR
Yaniv Aronson

BOROUGH COUNCIL
Colleen Leonard, President
Tina Sokolowski, Vice-President

BOROUGH OF CONSHOHOCKEN i e
Offc o the Brogh unager
MEMORANDUM B gh Mmager
Date: April 30, 2021
To: Stephanie Cecco, Brittany Rogers
From: Eric P. Johnson, PE, Zoning Officer
Re: 261-263 E. Elm Street - Variance Zoning Determination
History of the Site:

261-263 E. Elm Street is an approximately 0.5-acre property, located at the southwest corner of E. ElIm
Street and Poplar Street. The property is bounded by the Fine Grinding Corporation property to the
south and west, along with some residential dwellings to the west near the E. Elm Street frontage. The
majority of the property is located in the LI ~ Limited Industrial zoning district, with a small portion in
the BR-2 -~ Borough Residential 2 zoning district, as well as the Residential Overlay District. The majority
of the site is located in the Floodplain Conservation District and Zone AE Special Flood Hazard Area as
defined by the FEMA Flood Insurance Rate Map (FIRM). The property is currently developed with a
building housing multiple commercial uses, including a fitness center, locksmith, and offices; along with
23 parking spaces.

Current Request:

The applicant, Craft Custom Homes, LL.C, proposes to demolish all of the existing site improvements in
order to construct a multifamily residential development consisting of a 4-story building containing 21
units with rooftop decks. The applicant also proposes an under-building parking lot containing 42
parking spaces and a courtyard located behind the building.

The applicant is seeking variances from the Zoning Hearing Board to permit development within the
Floodplain Conservation District, relief from many of the performance standards of the Residential
Overlay district, and the use and performance standards of the BR-2 Zoning District. Enclosed with this
determination is the full list of zoning relief the applicant is seeking in connection with the proposed
development.

The applicant is concurrently seeking Conditional Use approval from Borough Council in accordance
with §27-1901-B and §27-1903-B.11 of the Conshohocken Zoning Ordinance to permit a residential
development utilizing the Residential Overlay District and to permit a building height taller than 35-feet.

400 Fayette Street, Suite 200 | Conshohocken, PA 19428 | Phone: (610) 828-1092 | Fax: (610) 828 0920 | www.conshohockenpa.gov



April 30, 2021 Page 2
Stephanie Cecco, Borough Manager 261-263 E. Elm Street ~ Zoning Determination

Zoning Determination:

Development is permitted in the underlaying zoning districts; however construction of permanent
buildings, structures, placement of fill, clearing of existing vegetation, roads, parking lots, stormwater
management facilities, and related site improvements are generally prohibited in the Floodplain
Conservation District because of the risk of inundation of flood waters. The subject property is almost
entirely located within the Flood Conservation District making development of the site without
encroaching into the floodplain difficult. Therefore, a variance from §27-1714.1.A is required for the
proposed development.

Part 17, Article F of the Borough Zoning Code outlines the procedures and conditions for granting relief
from the strict application of the Fiood Conservation District requirements if an exceptional hardship is
imposed by the requirements. When seeking a variance for development within Zone AE, the applicant
must demonstrate any construction, development, use, or activity, together with all other existing or
anticipated development, will not increase the Base Flood Elevation more than one foot at any point. The
applicant has submitted a report titles “261-263 E. Ehm St. Preliminary Floodplain Study,” prepared by
Kimley Hom, dated March 18, 2021, and signed and sealed by a Professional Engineer indicating the
proposed development, along developments on adjoining properties, raises the Base Flood Elevation by
less than 1-foot. We have reviewed the report and find it acceptable.

When considering the variance application, the Zoning Hearing Board should consult Code Section 27-
1722; and if a variance is granted, the technical provisions outlined in Code Section 17, Article G should
be attached to the approval.

§27-1903-B.2 - The maximum permitted dwelling unit density is 33 units per acre. The applicant proposes
21 units on an approximately 0.5-acre property, requiring a variance.

§27-1903-B.3.A-C - The required front yard setback is 30 feet, the required side yard setback is
10 feet per side, and the required rear yard setback is 30 feet. The applicant is seeking 0-foot
front, side, and rear yard setbacks, requiring variances.

§27-1903-B.4 - The maximum permitted building coverage is 40% of total lot area. The applicant is
seeking 87.5% building coverage, requiring a variance.

§27-1903-B.6 - The minimum parking area setback is 10 feet from property lines. The applicant
is seeking 1.5-foot setbacks, requiring a variance.

§27-1903.B.9 - The parking lot shall be to the rear of the building. The applicant is seeking to place the
parking lot under the building, requiring a variance.

§27-1903.B.12 - The minimum tract area shall be one acre, The parcel is approximately 0.5 acres,
requiring a variance.



April 30, 2021 Page 3
Stephanie Cecco, Borough Manager 261-263 E. Elm Street - Zoning Determination

§27-1904-B.1 - Any development that is adjacent to a residential use shall be screened from that
use by wall, fence or landscape material. If landscaping materials are used, such landscaping
screen shall be designed by a landscaping architectural plan which shall be approved by the
Borough. The requested variance for a O-foot setback does not allow for screening from the
adjacent residential uses, requiring a variance.

§27-1904-B.2 - Street trees shall be provided along all streets. Shade trees shall be provided at
a maximum spacing of 30 feet on center and a minimum caliper of 3 1/2 inches. The property
street frontage requires 9 street trees. The provided plan indicates 8 trees with spacing greater
than 30 feet, requiring a variance,

§27-1904-B.3 - Service areas. All trash dumpsters, receptacles, etc,, shall be screened from the
view of residents, adjoining properties, and streets. Such screening may use landscape
materials, opaque fences, or a combination of both. The proposed trash facilities are identified
under the building; however detail is not provided on the screening methods. The applicant
will need to provide additional information in order to determine the need for a variance.

§27-1904-B.4 - All parking lots shall be screened by a buffer of trees and shrubs from all
adjacent properties and streets. The parking spaces are proposed within 1.5 feet of the
sidewalk, which does not allow for landscape screening, requiring a variance.

§27-1904-B.5 - The use of native plant materials and naturalistic design is encouraged. The use
of native plant materials and naturalistic design is encouraged but not required; therefore
zoning relief is not required.

§27-2007.F.1-3 - A parking lot buffer strip 10 feet in width shall be provided along each property line
abutting a residential property or a public right-of-way. The applicants request for reduced building and
parking setbacks does not allow room for the required buffer strip, requiring a variance.

§27-2007.H. - No parking area shall abut directly upon a public street, but instead shall be separated from
the street by curbed planting strips a minimum of five feet in depth from the edge of the cart way or
sidewalk, with suitable breaks for access ways. The applicants request for reduced parkmg setbacks does
not allow room for the required buffer strip, requiring a variance.

§27-2007 ]. - Shade trees shall be provided within all parking areas at a minimum rate of one 3-
1/2-inch caliper shade tree per 10 parking spaces. The proposed parking area is under the
building; therefore, no shade trees are proposed within the parking areas, requiring a variance.

§27-820.C -~ Refuse collection facilities shall be designed in a manner that can accommodate
large collection trucks. The provided plans indicate the refuse facility under the building and
not accessible to trucks, requiring a variance.



April 30, 2021 Page 4
Stephanie Cecco, Borough Manager 261-263 E. Elm Street ~ Zoning Determination

§27-820.D - Landscaping is required around refuse collection facilities. The proposed refuse
facility is identified under the building; however detail is not provided on the screening
methods. The applicant will need to provide additional information in order to determine
the need for a variance.

§27-820.E - Refuse facilities attached to or within buildings shall be subject to the same
building setbacks as the buildings. The proposed refuse facility is identified under the
building with the same 0-foot setback as the building, requiring a variance.

§27-820.F - Refuse facilities detached from buildings shall be subject to the setback of 10 feet
from all property lines, The proposed refuse facility is identified under the building. The
applicant will need to provide additional information on the request for a variance for a
refuse facility detached from the building,.

§27-1404.4.A - In the LI district, shade trees shall be provided along all public streets. The
Residential Overlay District section §27-1904-B.2 has more stringent requirements for trees along
the street frontage; however the applicant is seeking partial relief from this section. A variance
would be required if the Zoning Hearing Board does not find the proposed trees along the frontage
satisfactory.

§27-1404.4.B - In the LI district, the area within the front yard setback shall contain shade trees and
ornamental plantings when the property adjoins or faces a residential use or district. The applicants
request for reduced building and parking setbacks does not allow room for the required plantings,
requiring a variance.

§27-1404.4.C - In the LI district, a screen buffer of evergreens and/or an opaque fence, six feet in height,
shall be required whenever a side yard or rear yard adjoins a residential use. The applicants request for
reduced building and parking setbacks does not allow room for the required plantings, requiring a
variance.

§27-1102 ~ Permitted uses in the BR-2 zoning district. Multifamily housing is not a permitted use in the
BR-2 zoning district. The northwest corner of the property is located in the BR-2 and the applicant is
proposing a portion of the multifamily building with ground floor parking in the BR-2 district, requiring
a use variance.

§27-1105 - Permitted use dimensional standards in the BR-2 zoning district. The northwest corner of the
property is located in the BR-2 and the applicant is proposing a portion of the multifamily building with
ground floor parking in the BR-2 district that would not meet the dimensional standards of the BR-2
district, requiring a use variance.



Revised 2-17-21

AMENDED REQUESTED RELIEF

The applicant respectfully requests relief from the following sections of the Borough of
Conshohocken Ordinance:

27-1714.1.A

27-1903-B.2

In order to alter an existing building and construct a new building in the 100-
year flood plain.

To exceed the allowable maximum permitted dwelling unit density of 33 units
per acre.

27-1903-B.3.A-C To provide relief from the district’s front, side, and rear yard setback

27-1903-B.4

27-1903-B.6
27-1903.B.9
27-1903.B.12
27-1904-B.1-5

27-2007.F.1-3
27-2007 H,

27-2007.J.
27-820.C-F.

27-1404.4. A-C,

standards.
To exceed the allowable maximum building coverage of 40%.

To allow the proposed parking setback to be less than the minimum 10’
setback from property lines.

To allow for the parking to be located under the building rather than the rear
vard of the parcel.

To develop a parcel that does not comply with the minimum tract area for the
district.

To provide partial relief from the screening, buffering, and street tree
regulations of the ordinance.

To provide relief from the required buffer strip.
To provide relief from the required curbed planting strips.

To provide relief from the requirement of providing shade trees within
parking areas.

To provide relief from the large truck collection access and setback
requirements as listed in the ordinance.

To provide partial relief from the requirements of shade trees along public
streets, landscaping of the front yards adjoining residential districts, side
and/or rear yard buffers when adjoining residential districts.



27-1105 To permit relief from the dimensional standards of the BR-2 Borough
Residential District Two

27-1102 If necessary, to permit the proposed multi-family building (the ordinance
allows attached dwellings).



DEBRA A. SHULSKI
debbie@rrhe.com
extension; 210

RILEY RIPER HOLLIN & COLAGRECO
ATTORNEYS AT LAW

Febrouary 17,2021
Eric Johnson, Zoning Officer
Borough of Conshohocken
400 Fayette Street, Suite 200
Conshohocken, PA 19428
zoning@conshohockenpa.gov

Re:  Craft Custom Homes, LLC
Dear Eric:

This is to confirm that Craft Custom Homes, LLC, agrees to an extension of time with
respect to the pending Zoning Hearing Board Application to permit the hearing to be held on May
17,2021. As you know, the Applicant will be submitting a Conditional Use Application which will
be heard prior to the hearing before the Zoning Hearing Board on the variance requests. The
Applicant agrees to waive the applicable time requirements as set forth in the Pennsylvania
Municipalities Planning Code to permit this extension of time.

Also, in accordance with your recent review dated February 10, 2021, the Applicant is
amending the pending Zoning Hearing Board Application as follows:

1. The Applicant is removing the variance request from § 27-1903.B.11 with respect to
maximum permitted building height (and will be pursuing the height increase as part of
the Conditional Use Application).

2. The Applicant is adding a variance request from §27-1105 to permit relief from the
Conditional Use dimensional standards of the BR-2 Borough Residential District 2.

3. The Applicant is adding a variance request from §27-1102 (permitted was in the BR-2) to
permit the proposed multi-family building (the ordinance allows attached dwellings).

I have updated the narrative of requested relief setting forth the relief requested as part of the
pending Zoning Hearing Board Application and am enclosing a copy of the amended relief
requested.

Thank you for your attention to this matter. We look forward to continuing to work with the
Borough throughout this process.

Very truly yours,
DebraA. Shulski
DEBRA A. SHULSKI

DAS/mrm

Frhc.Com
PO Box 1265 717 Constitution Drive, Suite 201 Exton, PA 19341 Phone §10.456.4400 §10.458.4441




Eric Johnson, Zoning Officer
Borough of Conshohocken
February 17, 2021

Page 2 of 2

Enclosures
ce: Stephanie Cecco (via e-mail)
Brittnay Rogers (via e-mail)
Ryan Alexaki (via e-mail)
Nicholas L. Vastardis, P.E. (via e-mail)




Revised 2-17-21

AMENDED REQUESTED RELIEF

The applicant respectfully requests relief from the following sections of the Borough of
Conshohocken Ordinance:

27-1714.1.A

27-1903-B.2

In order to alter an existing building and construct a new building in the 100-
year flood plain.

To exceed the allowable maximum permitted dwelling unit density of 33 units
per acre,

27-1903-B.3.A-C To provide relief from the district’s front, side, and rear yard setback

27-1903-B4

27-1903-B.6
27-1903.B.9
27-1903.B.12
27-1904-B.1-5

27-2007.F.1-3
27-2007.H.

27-2007.1.
27-820.C-F.

27-1404.4.A-C,

standards.
To exceed the allowable maximum building coverage of 40%.

To allow the proposed parking setback to be less than the minimum 10’
setback from property lines.

To allow for the parking to be located under the building rather than the rear
yard of the parcel.

To develop a parcel that does not comply with the minimum tract area for the
district.

To provide partial relief from the screening, buffering, and street tree
regulations of the ordinance.

To provide relief from the required buffer strip.
To provide relief from the required curbed planting strips.

To provide relief from the requirement of providing shade trees within
parking areas.

To provide relief from the large truck collection access and setback
requirements as listed in the ordinance.

To provide partial relief from the requirements of shade trees along public
streets, landscaping of the front yards adjoining residential districts, side
and/or rear yard buffers when adjoining residential districts.




27-1105 To permit relief from the dimensional standards of the BR-2 Borough
Residential District Two

27-1102 If necessary, to permit the proposed multi-family building (the ordinance
allows attached dwellings).




DEBRA A. SHULSKI
debbie@irhc.com

extension: 210 RILEY RIPER HOLLIN & COLAGRECO

ATTORNEYS AT LAW

October 13, 2020
via email & overnight mail

Eric Johnson, Zoning Officer
Borough of Conshohocken
400 Fayette Street, Suite 200
Conshohocken, PA 19428

Re:  Zoning Hearing Board Application for Property at 261 and 263 Elm Street
Dear Eric:

Enclosed for filing on behalf of Craft Custom Homes, LLC, please find a Zoning Hearing
Board Application with respect to property located at 261 and 263 Elm Street and further
identified as Tax Parcels Nos: 05-00-02200-009 & 05-00-02196-004 in Conshohocken Borough
(“Property”). The Property is approximately one-half an acre in size and is situated in the LI and
BR-2 Zoning Districts and within the Residential Overlay District.

The Property is the location of the original Conshohocken Train Station and contains an
existing building currently occupied by several commercial businesses. The Applicant is
proposing a redevelopment consisting of the demolition and rebuild for purposes of constructing
21 multi-family residential units and associated parking and improvements. The redevelopment
will result in more parking than currently exists on the Property and result in a net reduction n
the impervious coverage (under the existing conditions, the site is almost entirely all impervious
coverage).

Enclosed as part of this submission are three (3) copies of the following documents
(unless otherwise noted):

1. Zoning Hearing Board Application form and attached List of Requested Relief;
2. Zoning Hearing Exhibit Plan prepared by Vastardis Consulting Engineers, LLC;
3. Existing Conditions Plan prepared by Vastardis Consulting Engineers, LLC;

4, Conceptual Landscape Plan prepared by Vastardis Consulting Engineers, LLC;

5. Exhibit package including proposed elevations, floor plans and before and after
renderings;

1213012.1 rehc.com
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Brittany Rogers, Executive Assistant to the Borough Manager
Borough of Conshohocken
October 12, 2020

6. Trip Generation Analysis prepared by Andy Heinrich, P.E, PTOE dated July 16,
2020,

7. Parking Assessment Analysis prepared by Andy Heinrich, P.E, PTOE dated August
31, 2020,

8. Existing Parking Plan;

9. One (1) copy of the Agreement of Sale (redacted based on proprietary information);
and

10, Check made payable to Conshohocken Borough in the amount of $1,500.00
representing the Application fee is being submitted under separate cover.

Please note that three (3) full size sets of the Zoning Hearing Board Plan and Existing
Conditions Plan is being submitted to you under separate cover.

Kindy place this Application on the next available Zoning Hearing Board Agenda which
I understand is November 16, 2020. Also, kindly advise as to the meeting when it will be
reviewed by Borough Council. It is my understanding that the Borough handles all applicable
notice requirements including individual notice, publication of the hearing notice and posting of
the property. If this is not the case, however, please advise at your earliest convenience.

Thank you for your attention to this matter. If you have any questions or require
additional information, please feel free to give me a call.

Very truly yours,

’“\

’ﬂxffﬂ/{ff ;’A’( \é Mfud,. oy

DEBRA A. SHULSKI

DAS/mrm
Enclosures
cc: Ryan Alexaki (via e-mail w/enclosures)
Jesse Last (via e-mail w/enclosures)
Nicholas 1. Vastardis, P.E. (via e-mail w/enclosures)
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Phone (610) 828-1092  Fax (610) 828-0920

Zoning Application

Application:l
Date Submitted:

Application is hereby made for:

DSpecial Exception Variance

DAppeal of the decision of the zoning officer

I:konditional Use approval D Interpretation of the Zoning Ordinance

D Other

Section of the Zoning Ordinance from which relief is requested:

See attached Narrative of Requested Relief,

Address of the property, which is the subject of the application:

261 & 263 Elm Street

Applicant’s Name: __Craft Custom Homes, LLC

Address: _231 Redwood Road, King of Prussia, PA 19406
Phone Number (daytime): _610-945-7860

E-mail Address: _ryan@builtbycraft.com

Applicant is (check one): Legal OwnerD Equitable Owner TenanD

Property Owner: Tohn Stanley, Joseph Stanley & John Stanley, Jr,

Address: __2247 Fox Run Road, King of Prussia, PA 19406

Phone Number:

E-mail Address:

Lot Dimensions: _See enclosed plans. Zoning District: _LI & BR-2, Residential Overlay
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10.

11.

Has there been previous zoning relief requested in connection with this Property?
Yes L__] No If yes, please describe.

Please describe the present use of the property including any existing improvements
and the dimensions of any structures on the property.

The Property is the location of the original Conshohocken Train Station and contains an existing
“ building currently occupied by several commercial uses/businesses (including a fitness center,
locksmith and offices). There are 23 existing parking spaces. Currently the site is almost entirely
all impervious surfaces with no stormwater management or landscaping.

Please describe the proposed use of the property.

Applicant intends to redevelop the Propetty for 21 multi-family residential units and associated parking
and other improvements as more fully shown on the enclosed Zoning Hearing Exhibit Plan.

Please describe proposal and improvements to the property in detail.

The proposal involves a redevelopment whereby the existing building proposed to be demolished

" and a new building constructed for multi-family use consisting of a 21-unit, 4-story residential

building with a roof deck and parking beneath the building. The proposed improvements would
reduce the existing impervious coverage which is currently almost 100%. Stormwater management

“and landscaping are also proposed whereas none currently existing on the site. See attached Zoning
. Hearing Exhibit Plan and Architect renderings enclosed herewith.
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12.  Please describe the reasons the Applicant believes that the requested relief should be
granted.

The Applicant is redeveloping an existing site which contains a number of non-conformities many of
. which are being reduced by the proposal. Most of the relief would be required for virtually any

redevelopment of the property. Evidence and testimony will be presented at the time of the hearing
" in support of the requested relief,

13.  If a Variance is being requested, please describe the following:

a. The unique characteristics of the property: The property is bisected by two zoning districts,

contains a number of non-conformities, (including the lot size), and contains existing conditions
including access points which makes redevelopment challenging,
b. How the Zoning Ordinance unreasonably restricts development of the property:

Given the existing site constraints and non-conformities, virtually any redevelopment will need
" similar relief.

c. How the proposal is consistent with the character of the surrounding

neighborhood. The proposal will be improving the site from the existing conditions including
providing stormwater management, landscaping and more parking. The proposed
use generate less traffic than the existing use. See enclosed Trip Generation Letter.

d. Why the requested relief is the minimum required to reasonably use the
property; and why the proposal could not be less than what is proposed.

Applicant is proposing substantial improvements to upgrade the existing conditions of the site.
The number of units is necessary to justify the extraordinary costs associated with the
redevelopment and improving the property to a more appropriate use.

14.  The following section should be completed if the applicant is contesting the
determination of the zoning officer. N/A.
a. Please indicate the section of the zoning ordinance that is the subject of the
zoning officer’s decision (attach any written correspondence relating to the
determination).
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b. Please explain in detail the reasons why you disagree with the zoning officet’s
determination.

15.  If the Applicant is requesting any other type of relief, please complete the following
section. N/A.

a. Type of relief that is being requested by the applicant.

b. Please indicate the section of the Zoning Ordinance related to the relief being
requested.

c. Please describe in detail the reasons why the requested relief should be granted.

16.  If the applicant is being represented by an attorney, please provide the following
information.

. Attorney’s Name: Debra A. Shulski, Esquire

a
b. Address: 717 Constitution Drive, Suite 201, Exton, PA 19341
Phone Number: _610-458-4400x 210

o

IS

E-mail Address: _debbie@rrhe.com
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1/we hereby certify that to the best of my knowledge, all of the above statements contained in
this Zoning Application and any papers or plans submitted with this application to the
Borough of Conshohocken are true and correct.

f kY . W P P -
1ol (0Sdudnk

Afpplicéht Debra A. Shulski, Esquire, Attorney for Applicant

Authorized pursuant to Agreement of Sale

Legal Owner
i e /} o /l\} {L"s
(/" [ b
Date

COMMONWEALTH OF PENNSYLVANIA

COUNTY OF MONTGOMERY

=L
As subscribed and sworn to before me this [ day of

i R
(Nagpdise 20440

o

/‘}5 < st Y i{ /8
- jé( LR Lp e G— k,‘»j{é[’zﬁ- f A
Notary Public

commaonweaith of Pennsylvania - Notary Seal
KATHLEEN C HOPTA - Notary Pubilc
(Seal) Chester County
My Commission Expires September 23, 2024
Commission Mumber 1375764

400 Fayette Strect, Suite 200 | Conshohocken, PA 19428 | Phone: (610) 828-1092 | Fax: (610) 828- 0920{www,conshohockenpa.org
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BOROUGH OF CONSHOHOCKEN
400 Fayette Street, Suite 200, Conshohocken, PA 19428
Phone (610) 828-1092 Fax (610) 828-0920

Decision
(For Borough Use Only)
Application Granted [ Application Denied [J
MOTION:
CONDITIONS:

BY ORDER OF THE ZONING HEARING BOARD

Yes

Z,
B

O O O 0O 0O
O O 0O 0O o

DATE OF ORDER:

400 Fayette Street, Suite 200 | Conshohacken, PA 19428 | Phone: (610) 828-1092 | Fax: (610) 828 0920 | www.conshohockenpa.org



REQUESTED RELIEF

The applicant respectfully requests relief from the following sections of the Borough of
Conshohocken Ordinance:

27-1714.1.A

27-1903-B.2

In order to alter an existing building and construct a new building in the 100-
year flood plain.

To exceed the allowable maximum permitted dwelling unit density of 33 units
per acre.

27-1903-B.3.A-C To provide relief from the district’s front, side, and rear yard setback

27-1503-B.4

27-1903-B.6

27-1903.B.9

27-1903.B.11

27-1903.B.12

27-1904-B.1-5

27-2007.F.1-3

27-2007. H.

27-2007.J.

27-820.C-F.

27-1404.4.A-C.

standards.
To exceed the allowable maximum building coverage of 40%.

To allow the proposed parking setback to be less than the minimum 10’
setback from property lines.

To allow for the parking to be located under the building rather than the rear
yard of the parcel.

To allow the building height to exceed the permitted 35-foot height.

To develop a parcel that does not comply with the minimum tract area for the
district.

To provide partial relief from the screening, buffering, and street tree
regulations of the ordinance.

To provide relief from the required buffer strip.
To provide relief from the required curbed planting strips.

To provide relief from the requirement of providing shade trees within
parking arcas.

To provide relief from the large truck collection access and setback
requirements as listed in the ordinance.

To provide partial relief from the requirements of shade trees along public
streets, landscaping of the front yards adjoining residential districts, side
and/or rear yard buffers when adjoining residential districts.
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261-263 E. ELM ST.
PRELIMINARY
FLOODPLAIN STUDY

Borough of Conshohocken,
PA

Prepared for:
Craft Custom Homes, LLC

Prepared by:

Kimley»Horn

Kimley-Horn and Associates, Inc.
50 South 16t Street

Two Liberty Place, Suite 3010
Philadelphia, PA, 19102

Prepared: March 18, 2021
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Flood Study
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Flood Study

1. INTRODUCTION
1.1. PURPOSE

The purpose of this study is to present the results of a no-rise analysis for the proposed development of 261-263
E. Elm St. in the Borough of Conshohocken in Montgomery County, Pennsylvania. The site is currently partially
shown in a FEMA Zone AE Special Flood Hazard Area (SFHA) on the effective Flood Insurance Rate Map (FIRM).
Per the Conshohocken Borough Floodplain Conservation District Ordinance, no permit shall be granted for any
construction, development, use, or activity within any AE area/district unless it is demonstrated that the
cumulative effect of the proposed development would not, together with all other existing and anticipated
development, increase the base flood elevation (BFE) more than one (1) foot at any point. The purpose of this
study is to preliminarily evaluate the impacts of the proposed project on the BFEs.

1.2. PROJECT DESCRIPTION

Kimley-Horn and Associates, Inc. (Kimley-Horn) serves as the engineering consultant for Craft Custom Homes,
LLC, who is proposing to redevelop the site at 261-263 E. Elm St. and place fill within the Zone AE SFHA of the
Schuylkill River. The site is bound by E. EIm St. to the north, Ash St. to the east, Poplar St. to the west, and
Schuylkill River Trail to the south (Figure 1).

The study area is located on effective Flood Insurance Rate Map (FIRM) number 42091C0358G (Figure 3). The
effective Flood Insurance Study (FIS) for Montgomery County, PA is dated March 2, 2016. The proposed
development is located within a Zone AE SFHA with Floodway on the effective FIRM.

2. HYDROLOGY

The effective hydrologic and hydraulic models from FEMA were obtained at the beginning of the project. AFEMA
Flood Insurance Study (FIS) has been completed to establish the floodplain on this portion of the Schuylkill River.
The peak discharges from the FIS were used in this analysis. The hydrologic model from FEMA was used for this
analysis.

3. HYDRAULICS

The hydraulic model was prepared from the HEC-2 hydraulic model from FEMA provided by the client. This HEC-
2 model was imported into HEC-RAS Version 5.0.7 to create a Duplicate Effective model for the analysis.

3.1. CORRECTED EFFECTIVE

A copy of the Duplicate Effective model was to prepare the Corrected Effective model. Cross-sections 103278
and 103063 were added to intersect with the site. Figure 2 illustrates the HEC-RAS cross-section layout with the
added cross-sections on the site. These added cross-sections were cut based on new terrain built from onsite
topographic survey and publicly available LiDAR. Figure 3 shows the topography of the existing conditions and
Figure 5 shows the existing conditions grading. Results of the Corrected Effective model are included in Appendix
B.

3.2. PROPOSED CONDITIONS

A copy of the Corrected Effective model was used to prepare the Proposed Conditions model. Onsite cross-
sections 103278 and 103063 were updated to show the proposed grading plan for the project. Figure 4 displays
the topography of the proposed grading plan and Figure 5 shows the proposed conditions grading plan. The
cross-sections and results of the proposed conditions model are included in Appendix C.

March 2021
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Flood Study

The comparison of corrected effective versus proposed conditions models show that there is an increase in
water surface elevations for the 100-year storm event. See Table 3-1 below for a comparison of 100-year water
surface elevations between the existing and proposed conditions HEC-RAS model. The 100-year event storm
event shows a maximum rise of 0.01 feet.

Table 3-1. HEC-RAS Results Summary (FIS Discharges)

Corrected Effective Proposed Conditions ‘ Change
River Station | Profile QTotal W.S. Elev Q Total W.S. Elev mE‘IIZ\.IS.
(cfs) (ft) (cfs) ) (fy)
148266 100 YR 109000.00 82.60 109000.00 82.60 0
147996 100 YR 109000.00 82.23 109000.00 82.23 0
147978.5 100 YR Bridge Bridge 0
147961 100 YR 109000.00 82.22 109000.00 82.22 0
147907 100 YR 109000.00 82.09 109000.00 82.09 0
147855 100 YR 109000.00 81.95 109000.00 81.96 0.01
147816 100 YR Bridge Bridge 0
147777 100 YR 109000.00 81.90 109000.00 81.90 0
147468 100 YR 109000.00 81.86 109000.00 81.86 0
146836 100 YR 109000.00 81.62 109000.00 81.62 0
146261 100 YR 109000.00 81.26 109000.00 81.26 0
145718 100 YR 109000.00 81.09 109000.00 81.09 0
145322 100 YR 109000.00 81.05 109000.00 81.05 0
144123 100 YR 109000.00 80.78 109000.00 80.78 0
143224 100 YR 109000.00 80.61 109000.00 80.61 0
142252 100 YR 109000.00 80.38 109000.00 80.38 0
141305 100 YR 109000.00 80.19 109000.00 80.19 0
140315 100 YR 109000.00 79.98 109000.00 79.98 0
139246 100 YR 109000.00 79.80 109000.00 79.80 0
138319 100 YR 109000.00 79.26 109000.00 79.26 0
137179 100 YR 109000.00 78.96 109000.00 78.96 0
136547 100 YR 109000.00 78.80 109000.00 78.80 0
135965 100 YR 109000.00 78.69 109000.00 78.69 0
135309 100 YR 109000.00 78.52 109000.00 78.52 0
134634 100 YR 109000.00 78.30 109000.00 78.30 0
133727 100 YR 109000.00 78.06 109000.00 78.06 0
132707 100 YR 109000.00 78.02 109000.00 78.02 0
132065 100 YR 109000.00 78.01 109000.00 78.01 0
131298 100 YR 109000.00 77.87 109000.00 77.87 0
130606 100 YR 109000.00 77.71 109000.00 77.71 0
129999 100 YR 109000.00 77.46 109000.00 77.46 0

March 2021
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261-263 E. Elm St.
Flood Study

Corrected Effective Proposed Conditions ‘ Change
River Station Profile Q Total W.S. Elev Q Total W.S. Elev mE\II(\EI‘.’S.
(cfs) (ft) (cfs) ) (fy)
129552 100 YR 109000.00 77.32 109000.00 77.32 0
129008 100 YR 109000.00 76.98 109000.00 76.98 0
128834 100 YR 109000.00 76.90 109000.00 76.90 0
128814.5 100 YR Bridge Bridge 0
128795 100 YR 109000.00 76.86 109000.00 76.86 0
128638 100 YR 109000.00 76.80 109000.00 76.80 0
128215 100 YR 109000.00 76.74 109000.00 76.74 0
127766 100 YR 109000.00 76.54 109000.00 76.54 0
127339 100 YR 109000.00 76.52 109000.00 76.52 0
127040 100 YR 109000.00 76.13 109000.00 76.13 0
127032 100 YR Bridge Bridge 0
127024 100 YR 109000.00 75.97 109000.00 75.97 0
126951 100 YR 109000.00 76.12 109000.00 76.12 0
126845 100 YR 109000.00 76.11 109000.00 76.11 0
126779 100 YR 109000.00 76.08 109000.00 76.08 0
126715 100 YR 109000.00 76.05 109000.00 76.05 0
126702 100 YR Bridge Bridge 0
126689 100 YR 109000.00 76.01 109000.00 76.01 0
126497 100 YR 109000.00 75.94 109000.00 75.94 0
126190 100 YR 109000.00 75.79 109000.00 75.79 0
125738 100 YR 109000.00 75.66 109000.00 75.66 0
125718 100 YR 109000.00 75.44 109000.00 75.44 0
125698 100 YR 109000.00 75.58 109000.00 75.58 0
125608 100 YR 109000.00 75.56 109000.00 75.56 0
125596 100 YR Bridge Bridge 0
125584 100 YR 109000.00 75.56 109000.00 75.56 0
125295 100 YR 109000.00 75.43 109000.00 75.43 0
124990 100 YR 109000.00 75.30 109000.00 75.30 0
124959.5 100 YR Bridge Bridge 0
124929 100 YR 109000.00 75.14 109000.00 75.14 0
124445 100 YR 109000.00 74.93 109000.00 74.93 0
123663 100 YR 109000.00 74.50 109000.00 74.50 0
122951 100 YR 109000.00 73.93 109000.00 73.93 0
122312 100 YR 109000.00 73.80 109000.00 73.80 0
121490 100 YR 109000.00 73.46 109000.00 73.46 0
120802 100 YR 109000.00 73.18 109000.00 73.18 0
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261-263 E. Elm St.
Flood Study

Corrected Effective Proposed Conditions ‘ Change
River Station | Profile Q Total W.S. Elev Q Total W.S. Elev mE\II(\EI‘.’S.
(cfs) (ft) (cfs) ) (fy)
120200 100 YR 109000.00 72.76 109000.00 72.76 0
119282 100 YR 109000.00 72.27 109000.00 72.27 0
118934 100 YR 109000.00 71.93 109000.00 71.93 0
118798 100 YR 109000.00 71.61 109000.00 71.61 0
118737 100 YR 109000.00 71.54 109000.00 71.54 0
118675 100 YR 109000.00 71.50 109000.00 71.50 0
118651 100 YR 109000.00 71.46 109000.00 71.46 0
118490 100 YR 109000.00 71.54 109000.00 71.54 0
118005 100 YR 109000.00 71.41 109000.00 71.41 0
117330 100 YR 109000.00 70.96 109000.00 70.96 0
116307 100 YR 109000.00 70.23 109000.00 70.23 0
115807 100 YR 109000.00 69.86 109000.00 69.86 0
114577 100 YR 109000.00 69.28 109000.00 69.28 0
114062 100 YR 109000.00 69.21 109000.00 69.21 0
113859 100 YR 109000.00 69.03 109000.00 69.03 0
113835 100 YR Bridge Bridge 0
113811 100 YR 109000.00 69.01 109000.00 69.01 0
113597 100 YR 109000.00 68.96 109000.00 68.96 0
112467 100 YR 109000.00 68.59 109000.00 68.59 0
111334 100 YR 109000.00 68.38 109000.00 68.38 0
110666 100 YR 109000.00 68.24 109000.00 68.24 0
110054 100 YR 109000.00 67.95 109000.00 67.95 0
109548 100 YR 109000.00 67.64 109000.00 67.64 0
109276 100 YR 109000.00 67.24 109000.00 67.24 0
109192 100 YR Bridge Bridge 0
109108 100 YR 109000.00 67.12 109000.00 67.12 0
108858 100 YR 109000.00 67.06 109000.00 67.06 0
108437 100 YR 109000.00 66.95 109000.00 66.95 0
108025 100 YR 109000.00 66.82 109000.00 66.82 0
107856 100 YR 109000.00 66.77 109000.00 66.77 0
107836 100 YR 109000.00 66.28 109000.00 66.28 0
107816 100 YR 109000.00 66.48 109000.00 66.48 0
107696 100 YR 109000.00 66.44 109000.00 66.44 0
107348 100 YR 109000.00 66.21 109000.00 66.21 0
106758 100 YR 109000.00 65.77 109000.00 65.78 0.01
106049 100 YR 109000.00 65.09 109000.00 65.09 0

March 2021

Page |5



Kimley»Horn

261-263 E. Elm St.
Flood Study

Corrected Effective Proposed Conditions ‘ Change
River Station | Profile Q Total W.S. Elev Q Total W.S. Elev mE\II(\EI‘.’S.
(cfs) (ft) (cfs) ) (fy)
105690 100 YR 109000.00 65.05 109000.00 65.05 0
105514 100 YR 109000.00 65.04 109000.00 65.04 0
105474.5 100 YR Bridge Bridge 0
105435 100 YR 109000.00 64.79 109000.00 64.79 0
105266 100 YR 109000.00 64.49 109000.00 64.49 0
104860 100 YR 109000.00 64.07 109000.00 64.07 0
104344 100 YR 109000.00 63.41 109000.00 63.41 0
103793 100 YR 109000.00 62.79 109000.00 62.79 0
103278 100 YR 109000.00 62.41 109000.00 62.41 0
103063 100 YR 109000.00 62.07 109000.00 62.07 0
102843 100 YR 109000.00 61.94 109000.00 61.94 0
102205 100 YR 109000.00 61.52 109000.00 61.52 0
101667 100 YR 109000.00 61.18 109000.00 61.18 0
101095 100 YR 109000.00 60.95 109000.00 60.95 0
100491 100 YR 109000.00 60.78 109000.00 60.78 0
99703 100 YR 109000.00 60.35 109000.00 60.35 0
99111 100 YR 109000.00 59.74 109000.00 59.74 0
98439 100 YR 109000.00 59.48 109000.00 59.48 0
97712 100 YR 109000.00 59.19 109000.00 59.19 0
97059 100 YR 109000.00 58.47 109000.00 58.47 0
96094 100 YR 109000.00 57.19 109000.00 57.19 0
95310 100 YR 109000.00 56.85 109000.00 56.85 0
94285 100 YR 109000.00 56.30 109000.00 56.30 0
93233 100 YR 109000.00 55.53 109000.00 55.53 0
92033 100 YR 109000.00 55.32 109000.00 55.32 0
91406 100 YR 109000.00 55.11 109000.00 55.11 0
90774 100 YR 109000.00 55.01 109000.00 55.01 0

4. CONCLUSION AND RECOMMENDATIONS

The proposed re-development of 261 -263 E. EIm St. will consist of filling within a FEMA Zone AE SFHA. Per the
Conshohocken Borough Floodplain Conservation District Ordinance, no permit shall be granted for any
construction, development, use, or activity within any AE area/district unless it is demonstrated that the
cumulative effect of the proposed development would not, together with all other existing and anticipated
development, increase the base flood elevation (BFE) more than one (1) foot at any point.

March 2021
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Kimley»Horn 2612638 Em .

Flood Study

The hydrologic and hydraulic analysis that was completed in this study shows that the development causes up
to 0.01-ft of rise in the 100-year water surface elevations. The rise is below the one (1) foot threshold set forth
in the Conshohocken Borough Floodplain Conservation District Ordinance and therefore meets the
requirements.

March 2021
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AERIAL MAP
SCALE 1"50°

BEFORE YOU DIG ANYWHERE IN
PENNSYLVANIA CALL 1-800-242-1776
NON-MEMBERS MUST BE CONTACTED DIRECTLY

PA. ACT 172 (1986) REQUIRES THREE WORKING
DAYS NOTICE TO UTILITIES BEFORE YOU EXCA-
VATE, DRILL, BLAST OR DEMOLISH.

0SHA 1926.651 SPECIAL EXCAVATION REQUIREMENTS

(A) PRIOR TO OPENING AN EXCAVATION, EFFORT SHALL BE MADE TO DETERMINE
WHETHER UNDERGROUND INSTALLATIONS; |.E., SEWER, TELEPHONE WATER, FUEL,
ELECTRIC LINES, ETC. WILL BE ENCOUNTERED, AND IF S0, WHERE SUCH
UNDERGROUND INSTALLATIONS ARE LOCATED. WHEN THE EXCAVATION
APPROACHES THE ESTIMATED LOCATION OF SUCH AN INSTALLATION, THE EXACT
LOCATION SHALL BE DETERMINED AND WHEN IT IS UNCOVERED, PROPER
SUPPORTS SHALL BE PROVIDED FOR THE EXISTING INSTALLATION.UTILITY
COMPANIES SHALL BE CONTACTED AND ADVISED OF PROPOSED WORK PRIOR
TO THE START OF ACTUAL EXCAVATION.

OUTSIDE PENNA. OR IN THE PITTSBURGH

AREA WE CAN ALSO BE REACHED
AT 412-323-7100

FA ONE CALL
SERIAL NO.20203270139

TAX PARCEL ID. FOLIO #05-00-02200-00-9
TAX PARCEL ID. FOLIO #50-00-02196-00-4
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EXIST. OVERHEAD ELECTRIC LINE
EXIST. SPOT ELEVATION
EXIST. DOOR SILL ELEVATION
EXIST. WATER SERYICE
EXIST. WATER YALVE
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SHEET INDEX

EXISTING CONDITIONS PLAN

DEMOLITION PLAN

PRELIMINARY/FINAL LAND DEVELOPMENT PLAN
EROSION AND SEDIMENTATION CONTROL PLAN
DETAIL SHEET 1

DETAIL SHEET 2

LANDSCAPE AND LIGHTING PLAN

*TO BE RECORDED
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SHEET 2
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SHEET6
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LOCATION MAP
NOT TO SCALE

GENERAL NOTES

1. PHYSICAL FEATURES SHOWN HEREON OBTAINED BY A FIELD SURVEY COMPLETED ON AUGUST 29, 2018.

2. HORIZONTAL DATUM [S BASED ON DEED BEARINGS. YERTICAL DATUM IS REFERENCED TO NAVD&8.

3. THIS PLAT WAS PREPARED WITHOUT THE BENEFIT OF A TITLE REPORT.

4. THIS PLAT IS REPRESENTATIVE OF EXISTING CONDITIONS FOR WHICH YASTARDIS CONSULTING ENGINEERS, LLC
(VCELLC) WAS CONTRACTED TO PERFORM, EXCEPT ANY RECORDED OR UNRECORDED EASEMENTS WHICH MAY

5.

NOT BE VISIBLE OR SUPPLIED TO YASTARDIS CONSULTING ENGINEERS, LLC (VCELLC).

THE LOCATIONS OF UNDERGROUND UTILITIES HAYE BEEN SHOWN BASED ON FIELD SURVEY AND SURFACE
OBSERYATION. YASTARDIS CONSULTING ENGINEERS, LLC (YCELLC) MAKES NO GUARANTEES THAT THE
UNDERGROUND UTILITIES SHOWN COMPRISE ALL SUCH UTILITIES IN THE AREA EITHER IN SERVICE OR
ABANDONED. YCELLC DOES NOT WARRANT THAT THE UNDERGROUND UTILITIES SHOWN ARE IN THE EXACT
LOCATION. THEREFORE, YCELLC SHALL NOT BE RESPONSIBLE OR HELD LIABLE FOR ANY UTILITY NOT SHOWN
OR SHOWN ON THE DRAWINGS IN A LOCATION OTHER THEN WHERE IT IS ACTUALLY DISCOYERED UPON

EXCAYATION. VCELLC HAS NOT PHYSICALLY EXCAYATED AND LOCATED ANY UNDERGROUND LINES.

6. FLOODPLAIN BOUNDARIES ARE PLOTTED FROM FEMA FLOOD INSURANCE RATE MAP NO. 42091C0358G,
REVISED 03/02/2016. SUBJECT PROPERTY PARTIALLY LIES WITHIN THE 1.0% ANNUAL CHANCE FLOODPLAIN.

FLOOD PLAIN BOUNDARY [S APPROXIMATE.

7. REFERENCE IS MADE TO A PLAN ENTITLED "JOSEPH G. PROIETTO LAND SUBDIVISION PLAN', PREPARED BY
JOHN L. DZEEDZY INC., PLAN NO. 8286, DATED 01/22/1983, LAST REVISED 03/14/1983, AND RECORDED IN THE

MONTGOMERY COUNTY RECORDER OF DEEDS OFFICE PLAN NO. B40 PAGE 181,

ZONING REQUIREMENT
(1)  Li- LIMITED INDUSTRIAL DISTRICT
REQUIRED EXISTING
MIN. LOT AREA N/A 19,763 SIF.
MIN. FRONT YARD SETBACK 25 FT.™ OFT.
MIN. SIDE YARD SETBACK 10 FT.* OFT.
MIN. REAR YARD SETBACK 15 FT. (25 FT. RESIDENTIAL)™™ 20.6 FT.
MAX. BUILDING COVERAGE 50% 47.3%
MAX. IMPERVIOUS SURFACES 75% 28.0%"
* EXISTING NON-CONFORMING
@ BR-2 BOROUGH RESIDENTIAL DISTRICT TWO
REQUIRED EXISTING
MIN. LOT AREA 1,800 SF. 2,250 SIF.
MIN. LOT WIDTH 18 FT. 317 FT.
MIN. FRONT YARD SETBACK 15 FT.me N/A
MIN. SIDE YARD SETBACK 7 FT.owee N/A
MIN. REAR YARD SETBACK 25 FT. N/A
MAX. BUILDING COVERAGE 40% N/A
MAX. IMPERVIOUS SURFACES 60% 100%*

* EXISTING NON-CONFORMING

** EXCEPT WHERE A BUILDING LINE HAS BEEN ESTABLISHED, THEN THE BUILDING LINE OF THE
MAJORITY OF THE BUILDINGS ON THAT SIDE OF THE BLOCK SHALL BE USED.

*** EXCEPT WHERE THE PROPERTY ADJOINS A RESIDENTIAL USE OR DISTRICT, THEN THE SETBACK
SHALL BE INCREASED TO 15 FEET.

**** EXCEPT WHERE THE PROPERTY ADJOINS A RESIDENTIAL USE OR DISTRICT, THEN THE
SETBACK SHALL BE INCREASED TO 25 FEET.

wesa® EXCEPT WHERE A BUILDING LINE HAS BEEN ESTABLISHED, THEN THE BUILDING LINE OF THE
MAJORITY OF THE BUILDINGS ON THAT SIDE OF THE BLOCK SHALL BE USED. NO CASE SHALL THE
SETBACK BE LESS THAN 10 FT. FROM THE FACE OF CURB.

wssas2 7 FT. FOR END UNITS, NOT MORE THE & SINGLE FAMILY ATTACHED DWELLING UNITS PER

SERIES SHALL BE PERMITTED.

REFER TO THE BOROUGH OF CONSHOHOCKEN ZONING ORDINANCE FOR COMPLETE TEXT OF ALL
REGULATIONS.

PROPERTY OWNER EQUITABLE OWNER
JOHN J. STALEY SR, JOSEPH F. STALEY, & JOHN J. CRAFT CUSTOM HOMES, LLC
STALEY, JR. 541 E. HECTOR ST.

224 FOX RUN ROAD CONSHOHOCKEN, FPA 19406
KING OF PRUSSIA, PA 19406

PROPERTY INFORMATION

DEED REF. 5292-2391
PARCEL ID. 05-00-02200-00-9

SITE ADDRESS:

261-263 E. ELM STREET
CONSHOHOCKEN, PA 19428

DEED REF. 5292-231
PARCEL ID. 50-00-02196-00-4

IMPERVIOUS COVERAGE
EXISTING
@ BUILDING 9,343 S.F. A7.3%
ASPHALT/CONCRETE 10,024 S.F. 50.7%
TOTAL 19,367 S.F.
EXISTING
(2) ASPHALT 2B50SF.  100.0%
NUM, DATE REVISION
CONSULTING ENGINEERS, LLC
29 Harvey Lane | Malvern, PA 19355 Ph:610.644.9663 | Fx: 610.644.37869 Emall : veellc@ verizon.net
PLAN FPREFARED FOR: DRAWN BY o1
CRAFT CUSTOM HOMES, LLC cveckepDY | MY
201-203 E. ELM STREET oA | mzs20
BOROUGH OF CONSHOHOCKEN MONTGOMERY COUNTY PENNSYLVANIA|  SCALE r=2o

NICHOLAS L. VASTARDIS, F.E.

EXISTING CONDITIONS FLAN

SHEET
/

OF 7




CONSTRUCTION SEQUENCE

THE CONTRACTOR SHALL BE RESPONSIBLE FOR THE PROPER CONSTRUCTION, STABILIZATION,
AND MAINTENANCE OF ALL EROSION AND SEDIMENTATION CONTROL AND RELATED ITEMS ON
THE PLANS. UNTIL THE SITE IS STABILIZED, ALL EROSION AND SEDIMENTATION CONTROLS
MUST BE PROPERLY MAINTAINED. MAINTENANCE MUST INCLUDE INSPECTIONS OF ALL
CONTROLS AFTER EACH STORM EVENT AND ON A WEEKLY BASIS. THE CONTRACTOR IS
ADVISED TO BECOME FAMILIAR WITH THE PROVISIONS OF APPENDIX 64, EROSION CONTROL
RULES AND REGULATIONS: TITLE 25, PART 1, DEPARTMENT OF ENVIRONMENTAL PROTECTION;
SUBPART C, PROTECTION OF NATURAL RESOURCES, ARTICLE Ill, WATER RESOURCES; CHAPTER
102, EROSION CONTROL. SHOULD UNFORESEEN EROSIVE CONDITIONS DEVELOFP DURING
CONSTRUCTION, THE CONTRACTOR SHALL TAKE ACTION TO REMEDY SUCH CONDITIONS AND TO
PREVENT DAMAGE TO ADJACENT PROPERTIES AS A RESULT OF INCREASED RUNOFF AND/OR
SEDIMENT DISPLACEMENT. STOCKPILES OF MATERIALS FOR USE AS CONTROL MEASURES
SHALL BE HELD IN READINESS TO DEAL IMMEDIATELY WITH EMERGENCY PROBLEMS OF
EROSION.

ANTICIPATED START OF CONSTRUCTION:
ANTICIPATED COMPLETION OF CONSTRUCTION:

FALL 2021
FALL 2022

1. CONSTRUCTION SHALL PROCEED IN ACCORDANCE WITH THE FOLLOWING SEQUENCE.

2. CONSTRUCTION SHALL COMMENCE UPON RECEIPT OF THE NECESSARY PERMITS FROM
BOROUGH OF CONSHOCKEN.

3. CONTRACTOR SHALL CONTACT UNDERGROUND UTILITIES AS PER ACT 187, AT LEAST 3 DAYS
PRIOR TO ANY EARTHMOVING OR CONSTRUCTION.

4, THE APPLICANT SHOW NOTIFY THE BOROUGH AND BOROUGH ENGINEER A MINIMUM OF 4&
HOURS PRIOR TO THE START OF CONSTRUCTION,

5. FIELD MARK THE LIMIT OF DISTURBANCE AS INDICATED ON THE PLAN.

©. FIELD MARK ALL UTILITY SERVICE LINES AND LATERALS AND DISCONNECT OR PROTECT THE
LINES AND LATERALS AS NECESSARY.

7. INSTALL SEDIMENT BARRIERS AS SHOWN ON THE PLAN.

&. STRIP AND STOCKPILE TOPSOIL IN THE AREA OF THE PROPOSED CONSTRUCTION.

9. ALL BUILDING MATERIALS AND WASTES SHALL BE REMOVED FROM THE SITE AND
RECYCLED OR DISPOSED OF IN ACCORDANCE WITH PADEP SOLID WASTE MANAGEMENT
REGULATIONS AT 25 PA CODE 260.1 ET SEQ., 2711, AND 2871 ET SEGQ. NO BUILDING
MATERIALS, WASTES, OR UNUSED BUILDING MATERIALS SHALL BE BURNED, BURIED,
DUMPED, OR DISCHARGED AT THE SITE.

10.ROUGH GRADE THE AREA OF THE PROPOSED IMPROVEMENTS, AND THEN BEGIN
CONSTRUCTION OF THE IMPROVEMENTS. ROUTINE END-OF-DAY CHECKS AND FOLLOWING
STORMS SHALL BE MADE DURING CONSTRUCTION SHALL BE MADE TO ENSURE EROSION
AND SEDIMENT CONTROL MEASURES ARE WORKING PROPERLY.

1. FINE GRADE AND STABILIZE ALL DISTURBED AREAS. IMMEDIATELY STABILIZE DISTURBED
AREAS WITH PERMANENT GROUND COVER AS QUTLINED ON THE PLANS.

12. ONCE ALL DISTURBED AREAS ARE STABILIZED, THE SEDIMENT BARRIERS AND OTHER
EROSION AND SEDIMENTATION CONTROL FEATURES MAY BE REMOVED. IMMEDIATELY
STABILIZE ANY AREAS THAT ARE DISTURBED DURING THIS PROCESS.

12. STABILIZATION SHALL CONSIST OF A MINIMUM OF 70% OF GOOD YEGETATIVE COVER.

GENERAL NOTES

1. PHYSICAL FEATURES SHOWN HEREON OBTAINED BY A FIELD SURVEY COMPLETED ON AUGUST 29, 2018.
2. HORIZONTAL BEARINGS ARE ASSUMED FROM AZIMUTH READINGS. YERTICAL DATUM IS REFERENCED TO

NAYDSS.

3. THIS PLAT WAS PREPARED WITHOUT THE BENEFIT OF A TITLE REPORT.

4., THIS PLAT IS REPRESENTATIVE OF EXISTING CONDITIONS FOR WHICH VASTARDIS CONSULTING ENGINEERS, LLC
(VCELLC) WAS CONTRACTED TO PERFORM, EXCEPT ANY RECORDED OR UNRECORDED EASEMENTS WHICH MAY

NOT BE VISIBLE OR SUPPLIED TO VASTARDIS CONSULTING ENGINEERS, LLC (VCELLC).

THE LOCATIONS OF UNDERGROUND UTILITIES HAVE BEEN SHOWN BASED ON FIELD SURVEY AND SURFACE

5,

OBSERYATION. YASTARDIS CONSULTING ENGINEERS, LLC

MAKES NO GUARANTEES THAT THE

UNDERGROUND UTILITIES SHOWN COMPRISE ALL SUCH UTILITIES IN THE AREA EITHER IN SERVICE OR
APANDONED. YCELLC DOES NOT WARRANT THAT THE UNDERGROUND UTILITIES SHOWN ARE IN THE EXACT
LOCATION. THEREFORE, YCELLC SHALL NOT BE RESPONSIBLE OR HELD LIABLE FOR ANY UTILITY NOT SHOWN
OR SHOWN ON THE DRAWINGS IN A LOCATION OTHER THEN WHERE IT IS ACTUALLY DISCOVERED UPON
EXCAVATION. YCELLC HAS NOT PHYSICALLY EXCAVATED AND LOCATED ANY UNDERGROUND LINES.

6. THIS PROPERTY 1S5 LOCATED WITHIN THE FEMA DESIGNATED ZONE AND IS THEREFORE LOCATED WITHIN THE

BOROUGH FLOOD PLAN CONSERYATION DISTRICT.

7. CONTRACTOR SHALL MAKE SURE ANY MUD, DIRT, OR DEBRIS THAT REACHES THIS OR ANY ADJOINING ROAD
AS A RESULT OF THIS PROJECT WILL BE REMOYED IMMEDIATELY. SHOULD THIS BE INEFFECTIVE, A STABILIZED

CONSTRUCTION ENTRANCE WILL BE NECESSARY.

8. CONTRACTOR MUST YERIFY THE DEPTH AND LOCATION OF ALL UNDERGROUND UTILITIES AND FACILITIES
BEFORE START OF WORK AS PER ACT 187, CONTRACTOR SHALL CONTACT THE UNDERGROUND UTILITY SERVICE
AT LEAST 3 DAYS PRIOR TO ANY EARTHMOVING, DEMOLITION, OR CONSTRUCTION.

9. SOME OF THE EXISTING FOUNDATION AND BUILDING WALLS ARE BEING USED FOR THE NEW PROPOSED

BUILDING.

10.ALL NEW ELECTRICAL SERVICES SHALL BE UNDERGROUND.

1. THE PROPERTY OWNER SHALL BE RESPONSIBLE FOR THE QUALITY AND CORRECTNESS OF COMPLETED WORK.
THE PROPERTY OWNER MAY DESIGNATE A CONTRACTOR, CONSULTANT OR OTHER AGENT TO COORDINATE
INSFECTIONS WITH THE BOROUGH. THE PROPERTY OWNER 1S RESPONSIBLE FOR ALL OUTSIDE CONSULTANT

FEES INCURRED BY THE BOROUGH.

12. ANY COMPLETED WORK THAT DOES NOT COMPLY WITH APPLICABLE STANDARDS SUCH AS THE AMERICANS
WITH DISABILITIES ACT (ADA), PENNDOT SPECIFICATIONS AND CONSTRLCTION STANDARDS, OR THE BOROUGH
OF CONSHOHOCKEN TYPICAL DETAILS SHALL BE REMOVED AND REPLACED. PROPERTY OWNERS ARE
ENCOURAGED TO MITHOLD PAYMENT FOR WORK PERFORMED UNTIL ALL WORK AND RESTORATIONS ARE

ACCEPTED BY THE BOROUGH IN WRITING.

13. THE PROPERTY OWNER SHALL BE RESPONSIBLE FOR ENSURING COMPLIANCE WITH THE BOROUGH
STORMWATER MANAGEMENT ORDINANCE,. SPECIFICALLY , ALL WORK SITES SHAL;L BE PROTECTED FROM
EROSION AND SEDIMENT RUNOFF IN ACCORDANCE WITH MONTGOMERY COUNTY CONSERYATION DISTRICT
REGQUIREMENTS, FAILURE TO INSTALL AND MAINTAIN ACCEPTABLE EROSION CONTROLS WILL RESULT IN WORK
STOPPAGES AND FINES IN ACCORDANCE WITH THE BOROUGH ORDINANCE.

14. EROSION CONTROL INLET PROTECTION SHALL BE INSTALLED IN THE NEAREST DOWNSTREAM INLET OF ALL
WORK SITES. PIPE TRENCHES SHALL BE PUMPED THROUGH A WATER FILTER BAG.

15. THE CONTRACTOR 1S RESPONSIBLE FOR ALL CONSTRUCTION LAYOUT, THE BOROUGH INSPECTOR WILL VERIFY
THAT THE APPROPRIATE CONSTRUCTION DETAILS ARE BEING FOLLOWED AND THAT THE APPROPRIATE
METHODS ARE BEING USED. THE BOROUGH INSPECTOR DOES NOT APPROVE ANY PHYSICAL PRODUCT UNTIL
THE WORK IS COMPLETE. ANY PERCEIVED APPROVAL OF LAYOUT, FORMWORK, ECT., DOES NOT ABSOLVE THE
CONTRACTOR FROM ENSURING THAT THE FINAL PRODUCT COMPLIES WITH ALL APPLICABLE STANDARDS.

16. THE OWNER IS RESPONSIBLE FOR REPLACING ANY EXISTING FEATURES DAMAGED DURING CONSTRUCTION

AND WILL BE REPLACED AT NO COST TO THE BOROUGH.

REQUESTED RELIEF
THE APPLICANT RESPECTFULLY REQUESTS RELIEF FROM THE FOLLOWING SECTIONS OF THE BOROUGH OF
CONSHOHOCKEN ORDINANCE:
27-1M410A IN ORDER TO ALTER AN EXISTING BUILDING AND CONSTRUCT A NEW BUILDING IN THE
100-YEAR FLOOD PLAIN.
271903-B.2 TO EXCEED THE ALLOWABLE MAXIMUM PERMITTED DWELLING UNIT DENSITY OF 33 UNITS
PER ACRE.
27-1903-B3.A-C TO PROVIDE RELIEF FROM THE DISTRICT'S FRONT, SIDE, AND REAR YARD SETBACK
STANDARDS.
27-1903-B 4 TO EXCEED THE ALLOWABLE MAXIMUM BUILDING COVERAGE OF 40%.
27-190%-B6 TO ALLOW THE PROPOSED PARKING SETBACK TO BE LESS THAN THE MINIMUM 10
SETBACK FROM PROPERTY LINES.
27-1903.6.9 TO ALLOW FOR THE PARKING TO BE LOCATED UNDER THE BUILDING RATHER THAN THE
REAR YARD OF THE PARCEL.
27-1903.8.1 TO ALLOW THE BUILDING HEIGHT TO EXCEED THE PERMITTED 35-FOOT HEIGHT.
271903B.12  TO DEVELOP A PARCEL THAT DOES NOT COMPLY WITH THE MINIMUM TRACT AREA FOR THE
DISTRICT.
27-1904-B1-5 TO PROVIDE FARTIAL RELIEF FROM THE SCREENING, BUFFERING, AND STREET TREE
REGULATIONS OF THE ORDINANCE.
27-2007F1-3  TO PROVIDE RELIEF FROM THE REQUIRED BUFFER STRIP.
27-2007.H. TO PROVIDE RELIEF FROM THE REQUIRED CURBED PLANTING STRIFS.
7-2007.). TO PROVIDE RELIEF FROM THE REQUIREMENT OF PROVIDING SHADE TREES WITHIN PARKING
AREAS,
27-820.C-F. TO PROVIDE RELIEF FROM THE LARGE TRUCK COLLECTION ACCESS AND SETBACK

REQUIREMENTS AS LISTED IN THE ORDINANCE.

27-4044.A-C. TO PROVIDE PARTIAL RELIEF FROM THE REQUIREMENTS OF SHADE TREES ALONG PUBLIC
STREETS, LANDSCAFING OF THE FRONT YARDS ADJOINING RESIDENTIAL DISTRICTS, SIDE

AND/OR REAR YARD BUFFERS WHEN ADJOINING RESIDENTIAL DISTRICTS.

SOILS INFO.

UgB — URBAN LAND — 0-8% SLOPES
WELL-DRAINED, 4-6 FEET THICK; COMPRISED OF SILTY CLAY LOAM.
TEXTURE; VARIES

LIMITATIONS:

DEPTH TO SEASONAL HIGH WATER TABLE
DEPTH TO BEDROCK

ROAD SUBGRADE

ROAD FILL —VARIABLE
TOPSOIL —VARIABLE
HYDROLOGIC SOIL CLASSIFICATION NA

- 624"
—-20-80"
—YARIABLE

LEGEND

BEFORE YOU PIG ANYWHERE IN
PENNSYLYANIA CALL 1-800-242-1776
NON-MEMBERS MUST BE CONTACTED DIRECTLY

PA. ACT 172 (1986) REQUIRES THREE WORKING
DAYS NOTICE TO UTILITIES BEFORE YOU EXCA-
YATE, DRILL, BLAST OR DEMOLISH.

0SHA 1926.651 SPECIAL EXCAVATION REQUIREMENTS

(A) FRIOR TO OPENING AN EXCAVATION, EFFORT SHALL BE MADE TO PETERMINE
WHETHER, UNDERGROUND INSTALLATIONS: LE, GEWER, TELEPHOME WATER, FUEL,
ELECTEIC LINES, ETC. WILL BE ENCOUNTEFRED, AND [F S0, WHERE SUCH

SUPPORTS SHALL BE FROVIDED FOR THE EXISTING INSTALLATION.UTILITY
COMPANIES SHALL BE CONTACTED AND ADVISED OF FROPOSED WORK. PRIOR
TO THE START OF ACTUAL EXCAVATION.

OUTSIDE PENNA. OF. IN THE PITTSBURGH
AREA WE CAN ALSO BE REACHED 7
AT 412-323-7100

FA ONE CALL
SERIAL NO. 20203270139

TAX PARCEL ID. FOLIO #05-00-02200-00-9
TAX PARCEL ID. FOLIO #50-00-02126-00-4

8Emmm§

EXIST, 5" CONTOURS

EXIST, " CONTOURS

EXIST. BOUNDARY LINE

EXIST, RIGHT-OF-WAY

EXIST, BUILDING SETBACK LINE
EXIST. FLOODPLAIN BOUNDARY
EXIST. WATER LINE

EXIST, UNDERGROUND GAS LINE
EXIST. SANITARY SEWER LINE
EXIST. OVERHEAD ELECTRIC LINE

EXIST. WATER SERVICE

EXIST. WATER YALYE

EXIST. CLEANOUT

EXIST. UTILITY POLE
ZONING DISTRICT BOUNDARY LINE

LIMIT OF DISTURBANCE
PROP. SANITARY LINE
PROP. GAS LINE

PROP. ELEC. LINE
PROP. WATER LINE
PROP. CONTOUR

PROP. SPOT ELEVATION
PROP. INLET

PROPERTY OWNER

JOHN J. STALEY SR., JOSEPH F. STALEY, & JOHN J.
STALEY, JR.

224 FOX RUN ROAD

KING OF PRUSSIA, PA 19406

PROPERTY INFORMATION

@ DEED REF. 5292-2391
PARCEL ID. 05-00-02200-00-9

@ DEED REF. 65292-2391
PARCEL ID, 50-00-02196-00-4

IMPERVIOUS COVERAGE
EXISTING PROPOSED
@ BUILDING 9,343 SF. 19,240 SF.
ASPHALT/CONCRETE 10,024 SF. 4107 SF.
TOTAL 19367 SF. 23347SF.

CURRENT PARKING COUNT = 25 SPACES
PROPOSED PARKING COUNT = 42 SPACES

ZONING REQUIREMENT

(1)  Ll- LIMITED INDUSTRIAL DISTRICT
REQUIRED
MIN. LOT AREA N/A
MIN. FRONT YARD SETBACK 25 FT.™
MIN. SIDE YARD SETBACK 10FT.>

MIN. REAR YARD SETBACK

MAX. BUILDING COVERAGE 50%

MAX. IMPERVIOUS SURFACES 75%

* EXISTING NON-CONFORMING

(2) BR-2BOROUGH RESIDENTIAL DISTRICT TWO

REQUIRED

MIN. LOT AREA 1800 SF.

MIN. LOT WIDTH 1B FT.

MIN. FRONT YARD SETBACK 15 FT.0w

MIN. SIDE YARD SETBACK 7 T aee

MIN. REAR YARD SETBACK 25FT.

MAX. BUILDING COVERAGE 40%

MAX. IMPERVIOUS SURFACES 60%

* EXISTING NON-CONFORMING
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LIMIT OF DISTURBANCE=

EQUITABLE OWNER

CRAFT CUSTOM HOMES, LLC
541 E. HECTOR ST.
CONSHOHOCKEN, PA 19406

SITE ADDRESS:

261-263 E. ELM STREET
CONSHOHOCKEN, PA 19428

NOTES:

APPLICANT IS FROPOSING 21 2
BEDROOM CONDOMINIUM UNITS WITH

16 FT. (25 FT. RESIDENTIALY**** 20.6 FT.

2 PARKING SPACES PER UNIT
PROYIDED.
EXISTING PROPOSED
19,753 S.F. 19,755 S.F,
OFT. OFT.
OFT. OFT.
15FT.
47.3% 86%
28.0%" 2865%
EXISTING PROPOSED
2250 SF, 2250 5F.
317 FT. 317 FT.
N/A 1FT.
N/A 1FT.
N/A OFT,
N/A o95%
100%* 100%

24,874 5F.(057:AL)

18’ (TYP)

v

‘ I.'Il ‘ B57.75 T%r
| ! =

RESIDENTIAL OVERLAY DISTRICT
REQUIRED
MIN. TRACT AREA 1AC.
MAX. DENSITY 33 DWELLING/AC.
MIN. FRONT YARD BOFT.
MIN. SIDE YARD 10 FT. (EACH)
MIN. REAR YARD BOFT.
MAX. BUILDING COVERAGE 40%
BUILDING HEIGHT LIMIT 35 FT.
MAX. IMPERVIOUS COVERAGE 80%
PARKING AREA SETBACK 10 FT. FROM PROPERTY LINE
INTERNAL DRIVEWAY SETBACK 10 FT. FROM PROPERTY LINE
MIN. PARKING REQUIREMENTS 2 SPACES/UNIT
PARKING LOT LOCATION REAR OF BUILDING
MIN. SQUARE FOOTAGE (2-BEDROOM UNIT) 900 SF.

o ——— 9P —— 0P ——OF o £oP

PROPOSED
045 AC.
21 UNITS

OFT.
OFT.
OFT.
875%
45 FT.
885%
15 FT.
20 FT.

2 SPACES/UNIT
UNDER BUILDING
900 SF,

** EXCEPT WHERE A BUILDING LINE HAS BEEN ESTABLISHED, THEN THE BUILDING LINE OF THE
MAJORITY OF THE BUILDINGS ON THAT SIDE OF THE BLOCK SHALL BE USED.
*** EXCEFT WHERE THE FROPERTY ADJOINS A RESIDENTIAL USE OR DISTRICT, THEN THE SETBACK

SHALL BE INCREASED TO 15 FEET.

*es¢ EXCEPT WHERE THE PROPERTY ADJOINS A RESIDENTIAL USE OR DISTRICT, THEN THE
SETBACK SHALL BE INCREASED TO 25 FEET.
sasst EXCEPT WHERE A BUILDING LINE HAS BEEN ESTABLISHED, THEN THE BUILDING LINE OF THE
MAJORITY OF THE BUILDINGS ON THAT SIDE OF THE BLOCK SHALL BE USED. NO CASE SHALL THE
SETBACK BE LESS THAN 10 FT. FROM THE FACE OF CURB.
seesns 7 FT. FOR END UNITS, NOT MORE THE & SINGLE FAMILY ATTACHED DWELLING UNITS PER

SERIES SHALL BE PERMITTED.

REFER TO THE BOROUGH OF CONSHOHOCKEN ZONING ORDINANCE FOR COMPLETE TEXT OF ALL

REGULATIONS.

RESIDENTIAL OVERLAY DISTRICT (CONTINUED)

PARKING AREA SETBACK
INTERNAL DRIVE SETBACK
PARKING REQUIREMENTS
PARKING LOCATION
HEIGHT LIMIT

MINIMUM UNIT SIZE (2BR)

LANDSCAPING/BUFFERING

ADJACENT TO RESIDENTIAL AREA
STREET TREES

SERVICE AREAS

PARKING LOTS

REFUSE FACILITIES SETBACK
REFUSE FACILITIES LANDSCAPE
REFUSE FACILITY TRUCK ACCESS

REQUIRED

10 FT.

10 FT.

2 SPACES/UNIT

REAR OF THE BUILDING
35 FT.

900 SF.

SCREENING REQUIRED
30" 0.C.
SCREENING REQUIRED

SCREENING REQUIRED
10’ IF DETACHED

REQUIRED
REQUIRED

EXISTING
N/A
N/A
N/A
N/A
N/A
N/A

PROPOSED

20 FT,

20 FT.

2 SPACES/UNIT
UNDER BUILDING
40 FT.

800 SF.

BUILDING WALL
TBD
TBD

UNDER BUILDING W/WALL

TBD
TED
TBD

PROP. INLET -

WAIVER REQUESTS

- T—
PROP. INLET —
1 1l

|12_ 5750 TG.J|"|

|

21]

Y

s |

STORAGE
AUTILITY
SPACE

top

tOp="—10b

—

THE APPLICANT RESPECTIVELY REQUEST THE WAIVERS AS PART OF THIS PROJECT:

22-306.A(1)
22-308.C
22-404.2.A
22-4043.6.
22-409.2

EXISTING FEATURES WITHIN 100 FT; PROVIDING AERIAL MAP.
ONE SUBMISSION FOR PRELIMINARY/FINAL LAND DEVELOPMENT APPROVAL.
PROPOSED DRIVEWAY AND DRIVEWAY CURB CUT WITHIN FRONT YARD SETBACKS.
CURB RADII LESS THAN A 5 RADIUS.

TO PERMIT PROPOSED GRADING WITHIN 3 FEET OF THE PROPERTY LINES.

22-4214 (PARTIAL) TO PROVIDE TWO LESS STREET TREES THAN REGUIRED.

22-4215
224216

PARKING REQUIREMENTS
REQUIRED OFF-STREET PARKING

REQUIREMENT IS 2 SFACES PER DWELLING UNIT.

21 DWELLING UNITS PLANNED,

MULTI-FAMILY DEVELOPMENT SCREENING.
PEDESTRIAN LIGHTING PROVIDED ALONG BOTH SIDES OF PUBLIC STREETS WHERE SIDEWALK EXISTS.

THEREFORE 21X2=42 SPACES ARE REQUIRED AND 42 SPACES ARE

PROVIDED.

GRAPHIC SCALE

LOCATION MAP
NOT TO SCALE
BOROUGH APPROVAL
APPROVED BY THE BOROUGH COUNCIL OF THE BOROUGH OF CONSHOHOCKEN
THIS DAY OF 2020.
COUNCIL SECRETARY COUNCIL PRESIDENT
DATE DATE

ACKNOWLEDGMENT OF INTENT

CRAFT CUSTOM HOMES, LLC, A PENNSYLYANIA LIMITED LIABILITY COMPANY HAS LAID
OUT UPON ITS LAND SITUATE IN BOROUGH OF CONSHOHOCKEN, MONTGOMERY
COUNTY, PENNSYLYANIA, CERTAIN IMFROYEMENTS ACCORDING TO ACCOMPANYING
PLAN AND DESIRES THAT THE PLAN BE RECORDED AS SUCH ACCORDING TO LAW.

CRAFT CUSTOM HOMES, LLC
BY:

RYAN ALEXAKI, MEMBER DATE

COMMONWEALTH OF PENNSYLYANIA
COUNTY OF MONTGOMERY

ONTHIS, THE ___DAYOF ___________, 2020, BEFORE ME THE
SUBSCRIBER, A NOTARY PUBLIC, IN AND FOR THE COUNTY OF MONTGOMERY,
COMMONWEALTH OF PENNSYLYANIA, PERSONALLY APPEARED RYAN ALEXAKI, WHO
ACKNOWLEDGED HIMSELF TO BE A MEMBER OF CRAFT CUSTOM HOMES, LLC, A
PENNSYLVANIA LIMITED LIABILITY COMPANY, AND AS SUCH MEMBER BEING
AUTHORIZED TO DO S0 EXECUTED THE PLAN FOR THE PURPOSES CONTAINED HEREIN.

(SEAL)
NOTARY PUBLIC
MY COMMISSION EXPIRES:
BOROUGH ENGINEER'S CERTIFICATION:
REVIEWED BY THE BOROUGH OF CONSHOHOCKEN ENGINEER THIS DAY
OF 2020.

SURVEYOR'S CERTIFICATE, BOUNDARY AND TOPOGRAPHY

THIS IS TO CERTIFY THAT THIS PLAN REPRESENTS A FIELD SURVEY BY ME OR UNDER
MY SUPERYISION, THAT ALL PROPERTY CORNERS ARE SET AS SHOWN HEREON,
THAT ALL GEOMETRIC AND GEODETIC DETAILS AS SHOWN ARE CORRECT, AND

THAT ALL LOTS OR TRACTS HAVE A BOUNDARY CLOSURE ERROR OF 1:10,000 OR
BETTER

SEAL

PLS DATE
SU#-

RECORDER OF DEEDS

RECORDED IN THE OFFICE FOR THE RECORDING OF DEEDS, NORRISTOWN,
PENNSYLVANIA, IN PLAN BOOK_________, PAGE NUMBER
ONTHIS PAY OF 2020.

MCPC NO.

PROCESSED AND REVIEWED. A REPORT HAS BEEN PREPARED BY THE MONTGOMERY COUNTY
PLANNING COMMISSION IN ACCORDANCE WITH THE MUNICIPALITIES PLANNING CODE.

CERTIFIED THIS DATE, FOR THE DIRECTOR

MONTGOMERY COUNTY PLANNING COMMISSION

! 12-09-20

ADD UTILITIES

NUM. DATE

Vv

VASTARDIS

CONSULTING ENGINEERS, LLC

29 Harvey Lane | Malvern, PA 19365 Ph:610.644.9663 | Fx: 610.644.5789 Emall : veellc@ verizon.net

CRAFT CUSTOM HOMES, LLC
201-203 E. ELM STREET

BOROUGH OF CONSHOHOCKEN

FIANFREFARED POR DRAWN BY S0

CHECKED BY 4

PATE 11-25-20

MONTGOMERY COUNTY PENNSYLYANIA

NICHOLAS L. VASTARDIS, F.E.

FRELIMINARY/FINAL LAND
PEVELOFMENT FLAN

SHEET
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National Flood Hazard Layer FIRMette Legend

75°18'27"W 40°4'33"N SEE FIS REPORT FOR DETAILED LEGEND AND INDEX MAP FOR FIRM PANEL LAYOUT

Without Base Flood Elevation (BFE)
Zone A, V, A99

With BFE or Depth Zone AE, A0, AH, VE, AR

SPECIAL FLOOD
HAZARD AREAS Regulatory Floodway
e - . i -
i 2 ’ . . . 0.2% Annual Chance Flood Hazard, Areas
v of 1% annual chance flood with average
. v depth less than one foot or with drainage
= ‘ areas of less than one square mile Zone x
" ¥ =
! f ’ - | - Future Conditions 1% Annual
AREA OF MINIMALFLOOD ol NN criance Fiood Hazard zone x
. Zone X; e o _ . ¥ 4 4 Area with Reduced Food Risk due to
Levee. See Notes. Zone X

FLOOD HAZARD 'Il Area with Flood Risk due to Levee zone D

No SCREEN Area of Minimal Flood Hazard Zone x

[ Effective LOMRs

OTHER AREAS Area of Undetermined Flood Hazard zone D

GENERAL | = =— == Channel, Culvert, or Storm Sewer

L e - STRUCTURES [1111111  Levee, Dike, or Floodwall
, ..(;‘GEshohocken, Bor_uug]:':l of sl
42[]9&@ ’_. -1‘1:;_ —"' - Cross Sections with 1% Annual Chance
- —17.5 Water Surface Elevation
s — — — Coastal Transect
~w 53w Base Flood Elevation Line (BFE)
————— Limit of Study

Jurisdiction Boundary

----- — Coastal Transect Baseline
OTHER |- —— Profile Baseline

FEATURES | _____ Hydrographic Feature

Digital Data Available N

No Digital Data Available
MAP PANELS Unmapped

? The pin displayed on the map is an approximate
point selected by the user and does not represent
an authoritative property location.

This map complies with FEMA's standards for the use of
digital flood maps if it is not void as described below.
The basemap shown complies with FEMA's basemap
accuracy standards

The flood hazard information is derived directly from the
authoritative NFHL web services provided by FEMA. This map
was exported on 1/26/2021 at 4:06 PM and does not
reflect changes or amendments subsequent to this date and
time. The NFHL and effective information may change or
become superseded by new data over time.

This map image is void if the one or more of the following map
elements do not appear: basemap imagery, flood zone labels,
legend, scale bar, map creation date, community identifiers,
FIRM panel number, and FIRM effective date. Map images for
Feet 1 6 OOO unmapped and unmodernized areas cannot be used for

- )

0 250 500 1,000 1,500 2,000 regulatory purposes.
Basemap: USGS National Map: Orthoimagery: Data refreshed October, 2020
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APPENDIX B: Corrected Effective HEC-RAS



HEC-RAS HEC-RAS 5.0.7 March 2019
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

XXXXXXX  XXXX X XXX XXXX XXXXXX XXXX
X X X X X X X X X
X X X X X X X X X X
X X XXXXXX XXXX X X X X XXXXX

PROJECT DATA

Project Title: ElmSt NoRise revil
Project File : E1mSt_NoRise_revl.prj
Run Date and Time: 3/18/2021 1:46:44 PM

Project in English units

Project Description:
3k 3k Sk sk ok 5k ok 3k 3k 3k >k >k sk sk sk sk sk sk sk sk sk 3k sk sk sk sk sk sk Sk sk sk sk sk 3k 3k 3k 3k sk sk sk sk sk sk sk sk 3k 3k >k >k sk sk sk sk sk sk sk ok sk sk >k 3k sk sk sk sk sk skosk sk sk sk sk >k sk k sk kk

SSB34N-1.1
MILES 10 TO 20 OF HYDRAULIC SEGMENT B

JANUARY
23,1994

SCHUYLKILL RIVER FLOOD INSURANCE STUDY

FREQUENCY

SEGMENT B MILES 10

TO 20

LIMITS OF MODEL: FAIRMONT DAM TO USGS GAGE 01473193 (PORT
KENNEDY)

CROSS-SECTION DATA WAS DEVELOPED FROM A DIGITAL TERRAIN MODEL
(DTM)

THE TOPOGRAPHY IS BASED ON AERIAL PHOTOGRAPHY FLOWN 3-17-1991
AND

3-16-1992.

THE CROSS-SECTIONS IN THIS HEC2 MODEL CORRESPOND TO THE
FOLLOWING
DTM SEGMENTS:

SCTo01, SCTO02, SCTOO3, SCTOV4, SCTOOS,



SCTO06
SCTee7, SCTee8, SCTee9, SCTole

THE ABOVE X-SECTIONS

WERE CUT ON 6 AUG 1993 AND DELIVERED
BY FPMS TO H&H BRANCH ON 25 AUG
1993.

AND THE ADDITIONAL DTM SEGMENTS OF:

SCTo11, SCTO12,
SCTe13, SCTe14, SCTel5, SCTole

SCTo17, SCTO18, SCTO19, SCTO20,
SCTo21

WHICH WERE CUT ON 3 AND 10 SEP 1993 AND DELIVERED BY FPMS
TO H&H
BRANCH ON 21 SEP 1993

THE FPMS FLOOD OUTLINE MAP PLOTTING PROGRAM EXPECTS A

TAPES6

X-SECTION FOR EVERY X-SECT STATION THAT WAS CUT FROM THE DTM. IN
ORDER

TO KEEP THE PLOTTING PROGRAM FROM BOMBING, THE DTM X-SECTS NOT
USED IN

THE HEC2 MODEL MUST BE DELETED FROM THE DTM X-SECTION LAYER.
THEREFORE THE

FOLLOWING IS A LIST OF PROVIDED DTM X-SECT STATIONS WHICH

ARE NOT USED IN THE

HEC2 INPUT FILE:

DTM SEGMENT CUT X-SECTIONS
STATIONS
WHICH ARE NOT USED IN
THIS HEC2 MODEL

SCTOO1.DAT
42079, 42229, 42394, 42455

42495, 42718, 42878, 43060

43257,
44701, 45389
SCT002.DAT 46699, 48708, 48960,
49694
50618

SCTO03.DAT
51730, 52382, 53701, 54418



55962, 56690

SCTo04 .DAT 58524, 59299, 59615,
60406
61649, 62466, 62688
SCTOO5.DAT 63044, 64030, 66460, 66803
SCTo06.DAT 67923, 70236, 71761, 72407

SCTeO7.DAT
75577, 76476

SCTO08.DAT 77735,
79960

SCTO09.DAT 82038, 83016, 83977, 85098
86110

SCTO10.DAT

86810, 87658, 88531

SCTO11.DAT 92687, 93755,
94799, 95659

SCTO12.DAT 96483

SCTO14.DAT 111864, 113028, 115241

SCTO15.DAT
116763, 118709, 119068, 119282

SCTO17.DAT
126765 (DS FACE OF RT 202)

SCTO18.DAT
133280, 134191

SCTO19.DAT 137781
138755

SCTO20.DAT
139825, 140847, 141772

142729, 143653,
144672



SCTO21.DAT 148549, 149130, 149666,
150177

NON-DTM / ADDED X-SECTIONS IN THE HEC2 FILE WILL BE FOUND IN THE
TAPES6

FILE. THE PLOTTING PROGRAM WILL NOT BOMB. HOWEVER, NO WSEL WILL
BE

PLOTTED AT THE X-SECTION STATION. A NON-DTM X-SECTION IS ADDED TO
PROVIDE

A MORE ACCURATE WSEL AT THE NEXT DTM X-SECTION. THE PLOTTING
PROGRAM

WILL CONNECT A WSEL PLANE BETWEEN TWO ADJACENT DTM X-SECTIONS. THE
WSEL

DRAWN ON THE MAP MAY DISAGREE WITH THE WSEL SHOWN ON THE PROFILE
PLOT

SINCE THE PROFILE PLOT REFLECTS THE ADDED X-SECTION.

THE FOLLOWING IS
A LIST OF NON-DTM / MOVED X-SECTIONS IN THIS HEC2 FILE:

X-81585, X-107816, X-107856, X-125698, X-125738
X-126779
(NEW DS FACE OF RT 202)

THERE ARE NO X3 CARDS IN THIS FILE RE:
ENCROACHMENTS.

MASTER FILE FOR SEGMENT B IS SSBC.I

SCHUYLKILL RIVER
FLOOD INSURANCE STUDY -- JAN 1994

FREQUENCY- FAIRMOUNT DAM TO PORT KENNEDY
GAGE

FILE:SSB34N-1.1I Q=74000 CFS (10 YR REGULATED) / 62900
CFS

>k 3k 3k 5k 3k >k >k 5k ok >k >k >k 5k 5k 5k >k >k 5k 5k 5k ok sk 5k 5k ok 5k >k 5k >k 5k 5k %k >k >k 5k ok >k >k >k 5k 5k >k >k >k 5k 5k >k >k >k >k 5k 5k >k >k >k 5k 5k >k 3k >k 5k 5k 5k >k %k 5k 5k 5k %k %k >k >k %k %k k
k%%

SSB34E-1.I
MILES 10 TO 20 OF HYDRAULIC SEGMENT B

JANUARY

23,1994

SCHUYLKILL RIVER FLOOD INSURANCE STUDY
ENCROACHMENT

SEGMENT B MILES



10 TO 20
LIMITS OF MODEL: FAIRMONT DAM TO USGS GAGE 01473193 (PORT
KENNEDY)

CROSS-SECTION DATA WAS DEVELOPED FROM A DIGITAL TERRAIN MODEL
(DTM)

THE TOPOGRAPHY IS BASED ON AERIAL PHOTOGRAPHY FLOWN 3-17-1991
AND

3-16-1992.

THE CROSS-SECTIONS IN THIS HEC2 MODEL CORRESPOND TO THE
FOLLOWING
DTM SEGMENTS:

SCTeO1, SCTEP2, SCTEB3, SCTOO4, SCTOOS,
SCT006

SCTe07, SCTOP8, SCTEO9, SCTO10

THE ABOVE X-SECTIONS

WERE CUT ON 6 AUG 1993 AND DELIVERED
BY FPMS TO H&H BRANCH ON 25 AUG
1993.

AND THE ADDITIONAL DTM SEGMENTS OF:

SCTe11, SCTO12,
SCTO13, SCTO14, SCTO15, SCTO16

SCTe17, SCTO18, SCTO19, SCTO20,
SCTe21

WHICH WERE CUT ON 3 AND 10 SEP 1993 AND DELIVERED BY FPMS
TO H&H
BRANCH ON 21 SEP 1993

THE FPMS FLOOD OUTLINE MAP PLOTTING PROGRAM EXPECTS A

TAPE96

X-SECTION FOR EVERY X-SECT STATION THAT WAS CUT FROM THE DTM. IN
ORDER

TO KEEP THE PLOTTING PROGRAM FROM BOMBING, THE DTM X-SECTS NOT
USED IN

THE HEC2 MODEL MUST BE DELETED FROM THE DTM X-SECTION LAYER.
THEREFORE THE

FOLLOWING IS A LIST OF PROVIDED DTM X-SECT STATIONS WHICH

ARE NOT USED IN THE

HEC2 INPUT FILE:

DTM SEGMENT CUT X-SECTIONS
STATIONS
WHICH ARE NOT USED IN
THIS HEC2 MODEL

SCTe01.DAT



42079, 42229, 42394, 42455

42495, 42718, 42878, 43060

44701, 45389

SCTo02.

49694

SCTo03.

DAT

DAT

43257,

46699, 48708, 48960,

50618

51730, 52382, 53701, 54418

55962, 56690

SCTee4.
60406
SCTOO5.DAT
SCTe06.DAT

SCTee7.
75577, 76476

SCTee8.
79960

SCTees.
86110

SCTe10.

86810, 87658, 88531

SCTo11.
94799, 95659

SCTo12.
SCTO14.DAT

SCTO15.

DAT

DAT

DAT

DAT

DAT

DAT

DAT

DAT

116763, 118709, 119068,

SCTe17.

DAT

58524, 59299, 59615,

61649, 62466, 62688

63044, 64030, 66460, 66803

67923, 70236, 71761, 72407

77735,

82038, 83016, 83977, 85098

92687, 93755,

96483

111864, 113028, 115241

119282



126765 (DS FACE OF RT 202)

SCTO18.DAT
133280, 134191

SCTO19.DAT 137781
138755

SCTO20.DAT
139825, 140847, 141772
142729, 143653,
144672

SCTO21.DAT 148549, 149130, 149666,
150177

NON-DTM / ADDED X-SECTIONS IN THE HEC2 FILE WILL BE FOUND IN THE
TAPE96

FILE. THE PLOTTING PROGRAM WILL NOT BOMB. HOWEVER, NO WSEL WILL
BE

PLOTTED AT THE X-SECTION STATION. A NON-DTM X-SECTION IS ADDED TO
PROVIDE

A MORE ACCURATE WSEL AT THE NEXT DTM X-SECTION. THE PLOTTING
PROGRAM

WILL CONNECT A WSEL PLANE BETWEEN TWO ADJACENT DTM X-SECTIONS. THE
WSEL

DRAWN ON THE MAP MAY DISAGREE WITH THE WSEL SHOWN ON THE PROFILE
PLOT

SINCE THE PROFILE PLOT REFLECTS THE ADDED X-SECTION.

THE FOLLOWING IS
A LIST OF NON-DTM / MOVED X-SECTIONS IN THIS HEC2 FILE:

X-81585, X-107816, X-107856, X-125698, X-125738
X-126779
(NEW DS FACE OF RT 202)

THERE ARE NO X3 CARDS IN THIS FILE RE:
ENCROACHMENTS.

MASTER FILE FOR SEGMENT B IS SSBC.I

SCHUYLKILL RIVER
FLOOD INSURANCE STUDY -- JAN 1994
ENCROACHMENT- FAIRMOUNT DAM TO PORT
KENNEDY GAGE



FILE:SSB34E-1.1I Q=128000 CFS (100 YR NATURAL ) / 109000 CFS

PLAN DATA

Plan Title: CorrectedEffective
Plan File :
k:\AMT_WaterResources\112243004 ElmSt NoRise\Models\HEC-RAS\ElmSt NoRise revl.p@6

Geometry Title: CorrectedEffective Geometry
Geometry File :
k:\AMT_ WaterResources\112243004 ElmSt NoRise\Models\HEC-RAS\ElmSt NoRise revl.g@6

Flow Title : CorrectedEffective Flow
Flow File
k:\AMT_WaterResources\112243004 ElmSt NoRise\Models\HEC-RAS\ElmSt NoRise revl.f@5

Plan Summary Information:

Number of: Cross Sections = 120 Multiple Openings = 0
Culverts = 0 Inline Structures = 0
Bridges = 10 Lateral Structures = 0

Computational Information

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

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: CorrectedEffective_Flow
Flow File :
k:\AMT_WaterResources\112243004_ ElmSt_NoRise\Models\HEC-RAS\ElmSt_NoRise_revl.f05

Flow Data (cfs)



River Reach RS 10-yr 50-yr
100-yr 500-yr
RIVER-1 Reach-1 148266 62900 93700
109000 146000
Boundary Conditions
River Reach Profile Upstream
Downstream
RIVER-1 Reach-1 10-yr
Known WS = 50.01
RIVER-1 Reach-1 50-yr
Known WS 53.5
RIVER-1 Reach-1 100-yr
Known WS = 55.01
RIVER-1 Reach-1 500-yr
Known WS = 59.19

GEOMETRY DATA

Geometry Title: CorrectedEffective_Geometry
Geometry File :
k:\AMT_WaterResources\112243004_ ElmSt_NoRise\Models\HEC-RAS\E1lmSt_NoRise_revl.go6

CROSS SECTION

RIVER: RIVER-1
REACH: Reach-1 RS: 148266
INPUT
Description: X-147996 IS THE US FACE DTM STATION OF OLD RT 363 BRIDGE
X1147996
25 1070 1550 35 35 35
USGS GAGE #01473193
(CREST GAGE) AT PORT KENNEDY IS LOCATED 200 FT
UPSTREAM OF
BETZWOOD HIGHWAY BRIDGE.
FACE
STATION OF 147996 RESULTS IN A STATION OF 148196, HOWEVER,
THE WSEL AT

200 FT ADDED TO THE UPSTREAM



X-148266 WILL BE ASSUMED APPLICABLE TO THE GAGE.

Station Elevation Data num= 43
Sta Elev Sta Elev Sta Elev
1000 102.2 1060 91 1100 91
1210 91 1320 91 1360 91
1500 71.3 1550 71.5 1660 68.1
1730 57.9 1800 54 1810 53.9
1930 52.1 1980 53 2020 51.6
2180 58.6 2210 70.4 2220 72.6
2380 84 2440 86.6 2450 86.5
2590 99 2650 99 2680 99
2790 99 2800 99 2801 99

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
1000 .05 1700 .032 2220 .07

Bank Sta: Left Right Lengths: Left Channel
1700 2220 288 288

CROSS SECTION
RIVER: RIVER-1
REACH: Reach-1 RS: 147996

INPUT
Description: This is a REPEATED section.

Station Elevation Data num= 36
Sta Elev Sta Elev Sta Elev
572.4 109 572.5 88.7 662.5 88.2
747 .7 68.17 773.5 59.38 788.5 57.38
880.5 91.3 887.5 91.3 887.6 53.78
929.5 52.18 1006.5 51.38 1010 51.61
1022.8 94.6 1022.9 52.6 1036.5 53.38
1159.7 55.38 1159.8 97.9 1165.8 97.9
1238.5 55.58 1246.5 59.38 1270.8 74

1297.9 102.6

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
572.4 .07 747 .7 .032 1270.8 .07

Bank Sta: Left Right Lengths: Left Channel
747.7 1270.8 17 17

BRIDGE

Sta
1110
1390
1690
1840
2100
2270

2450.1
2700

Right
288

Sta
747.
842.
890.

1015.
1057.
1165.
1297.

Nou h~utuun

Right
17

Elev
91
91
67

54.4

54.6

81.1
99
99

Sta
1150
1499.9
1700
1890
2130
2360
2580
2740

Coeff Contr.

Elev
89.54
53.58
53.78

52
50.48

54.9

93.97

.3

747.
880.
907.
1015.
1089.
1185.
1297.

oo U1 ululul Oy

Coeff Contr.

.3

Elev
91
91

65.5

52.1

54.1

84.6
99
99

Expan.

Elev
88.07
53.7
55.78
94.6
50.38
52.98
101.17

Expan.
.5



RIVER: RIVER-1
REACH: Reach-1

RS: 147978.5

Description: Bridge #10X-147961 IS THE DS FACE DTM STATION OF OLD RT 363

INPUT
BRIDGE
X1147961 25 1060
54

OLD RT 363 BRIDGE

1540 54

HELICOPTER FLIGHT PHOTO #38

Distance from Upstream XS

Deck/Roadway Width
Weir Coefficient

.1
= 16.8
= 2.6

Upstream Deck/Roadway Coordinates

num= 10

Sta Hi Cord Lo Cord
747 .5 89.54 89.54

887.5 92.8 91.
1159.8 99.3 97.
1297.9 102.6 102.

3
9
6

Sta Hi Cord
747 .6 89.54
1015.5 96.1
1165.8 99.3

Upstream Bridge Cross Section Data

Station Elevation Data

Sta Elev Sta
572.4 109 572.5
747.7 68.17 773.5
880.5 91.3 887.5
929.5 52.18 1006.5

1022.8 94.6 1022.9
1159.7 55.38 1159.8
1238.5 55.58 1246.5
1297.9 102.6

Manning's n Values

Sta n Val Sta

572.4 .07  747.

Bank Sta: Left Right
747.7 1270.8

7

Downstream Deck/Roadway

num= 10

Sta Hi Cord Lo Cord
747.5 89.54 89.54

887.5 92.8 91.
1159.8 99.3 97.
1297.9 102.6 102.

3
9
6

num= 36
Elev Sta
88.7 662.5

59.38 788.5
91.3 887.6
51.38 1010
52.6 1036.5
97.9 1165.8

59.38 1270.8

num= 3
n Val Sta
.032 1270.8

Coeff Contr.
.3

Coordinates

Sta Hi Cord
747 .6 89.54
1015.5 96.1
1165.8 99.3

54

Lo Cord
88.07
94.6
97.9

Elev
88.2
57.38
53.78
51.61
53.38
97.9
74

n Val
.07

Expan.

Lo Cord
88.07
94.6
97.9

Sta Hi Cord Lo Cord

880.5
1022.8
1297.8

Sta
747.
842.
890.

1015.
1057.
1165.
1297.

Nwouh~utuun

Sta
880.5
1022.8
1297.8

92.8
96.1
102.6

Elev
89.54
53.58
53.78

52
50.48

54.9

93.97

Hi Cord
92.8
96.1

102.6

91.3
94.6
101.17

Sta
747.
880.
907.

1015.
1089.
1185.
1297.

oo U1 ululul Oy

Lo Cord
91.3
94.6

101.17

Elev
88.07
53.7
55.78
94.6
50.38
52.98
101.17



Downst
Statio
S

572.
747.
880.
929.
1022.
1159.
1238.
1297.

Mannin
S

572
Bank S
Upstre
Downst
Maximu
Elevat
Energy
Spillw
Weir c
Number
Low F1
Select

High F

Additi

CROSS

RIVER:
REACH:

INPUT

ream Bridge Cross Section Data

n Elevation Data num= 36

ta Elev Sta Elev Sta Elev Sta Elev
4 109 572.5 88.7 662.5 88.2 747.5 89.54
7 68.17 773.5 59.38 788.5 57.38 842.5 53.58
5 91.3 887.5 91.3 887.6 53.78 890.5 53.78
5 52.18 1006.5 51.38 1010 51.61 1015.4 52
8 94.6 1022.9 52.6 1036.5 53.38 1057.5 50.48
7 55.38 1159.8 97.9 1165.8 97.9 1165.9 54.9
5 55.58 1246.5 59.38 1270.8 74 1297.7  93.97
9 102.6

g's n Values num= 3

ta n Vval Sta n Vval Sta n Vval

.4 .07 747 .7 .032 1270.8 .07

ta: Left Right Coeff Contr. Expan.

747.7 1270.8 .3 .5

am Embankment side slope = 0@ horiz. to 1.
ream Embankment side slope = 0@ horiz. to 1.

m allowable submergence for weir flow = .98

ion at which weir flow begins =
head used in spillway design =
ay height used in design =
rest shape = Broad Crested

of Bridge Coefficient Sets = 1

ow Methods and Data
Energy
ed Low Flow Methods = Energy

low Method
Energy Only

onal 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

SECTION

RIVER-1
Reach-1 RS: 147961

Sta Elev
747 .6 88.07
880.4 53.7
907.5 55.78

1015.5 94.6
1089.5 50.38
1185.5 52.98
1297.8 101.17

0 vertical
@ vertical

line



Description:
Station Elevation Data

Sta Elev Sta
572.4 109 572.5
747 .7 68.17 773.5
880.5 91.3 887.5
929.5 52.18 1006.5

1022.8 94.6 1022.9
1159.7 55.38 1159.8
1238.5 55.58 1246.5
1297.9 102.6

Manning's n Values
Sta n val Sta
572.4 .07 747 .7

Bank Sta: Left Right
747.7 1270.8

CROSS SECTION
RIVER: RIVER-1
REACH: Reach-1

INPUT

num=
Elev
88.7
59.38
91.3
51.38
52.6
97.9
59.38

num=
n Val
.032

36
Sta
662.5
788.5
887.6
1010
1036.5
1165.8
1270.8

3
Sta
1270.8

Elev
88.2
57.38
53.78
51.61
53.38
97.9
74

n Val
.07

Lengths: Left Channel

54

RS: 147907

54

Sta
747.
842.
890.

1015.
1057.
1165.
1297.

NV Uk~ utulun

Right
54

Elev
89.54
53.58
53.78

52
50.48

54.9

93.97

747.
880.
907.
1015.
1089.
1185.
1297.

oo uviIuvluvlul O

Coeff Contr.

.3

Description: X-147855 IS THE US FACE DTM STATION OF NEW RT 363 BRIDGE

X1147855
32 1150

Station Elevation Data

Sta Elev Sta
1660 95.8 1661
1810 70.6 1840
2070 52.6 2110
2220 54.2 2260
2310 72.5 2320
2390 92.2 2420
2470 86.4 2480
2630 113.9 2640

Manning's n Values
Sta n Val Sta
1660 .07 1810

Bank Sta: Left Right
1810 2300

CROSS SECTION

1700

num=
Elev
95.8
59
50.9
56.
74.
86.
87.
114.

w kR AN

num=
n Val
.032

39
Sta
1700
1920
2190
2270
2340
2430
2490
2690

3
Sta
2300

Elev
91.1
53
54.3
59.9
89
85.9
91.5
112.2

n Val
.07

Lengths: Left Channel

60

60

Sta
1740
1960
2200
2290
2350
2440
2510
2732

Right
60

Elev
86.
54,
54,
70.
91.
85.
104.

N OUVITE WNW

Sta
1790
2030
2210
2300
2380
2460
2520

Coeff Contr.

.3

Elev
88.07
53.7
55.78
94.6
50.38
52.98
101.17

Expan.

Expan.
.5



RIVER: RIVER-1
REACH: Reach-1 RS: 147855

INPUT
Description: This is a REPEATED section.

Station Elevation Data num= 63
Sta Elev Sta Elev Sta Elev Sta Elev Sta
816.8 105 816.9 87.5 878 72.5 904.8 71 904.9
908.8 104.6 908.9 71 910 70.8 935 66.8 948.5
963 55.2 1009.5 52.2 1009.6 65 1009.8 65 1009.9
1013.8 105.2 1013.9 65 1014 65 1015 51.8 1028.5
1054.5 55.7 1085.5 51.1 1106.5 53.7 1124.5 53.2 1145.5
1149.5 50 1149.6 65 1149.8 65 1149.9 106 1153.8
1153.9 65 1154 65 1155 51.4 1162.5 52.6 1223.5
1289.5 53.4 1289.6 65 1289.8 65 1289.9 106.8 1293.8
1293.9 65 1294 65 1295 53.8 1356.5 56.4 1371.5
1394.8 74.5 1394.9 107.4 1398.8 108.4 1398.9 108.4 1430
1475 108.7 1482.8 108.9 1482.9 108.9 1486.8 108.9 1486.9
1530 83.5 1531 84.5 1550 84.5 1569.9 92.2 1570
1573.9 112.4 1574 93.8 1622.8 112.7
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
816.8 .07 910 .032 1394.8 .07
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr.
910 1394.8 70 70 70 .3
BRIDGE
RIVER: RIVER-1
REACH: Reach-1 RS: 147816
INPUT
Description: Bridge #9X-147777 IS THE DS FACE DTM STATION OF NEW RT 363
BRIDGE
X1147777 31 1200 1710 309 309 309
RT

422 (NEW RT 363) BRIDGE
HELICOPTER FLIGHT PHOTO #37

Distance from Upstream XS = .1
Deck/Roadway Width = 69.8
Weir Coefficient = 2.6
Upstream Deck/Roadway Coordinates

num= 2
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord

Elev
105.5
59.4
105.1
51
49.6

50.
106.
59.
108.
83.
109.

U A DoOO

Expan.



816.8 115 104.6

Upstream Bridge Cross Section Data

Station Elevation Data

Sta Elev Sta
816.8 105 816.9
908.8 104.6 908.9
963 55.2 1009.5
1013.8 105.2 1013.9

5

6

1054.5 55.7 1@85.
1149.5 50 1149.
1153.9 65 1154
1289.5 53.4 1289.6
1293.9 65 1294

1394.8 74.5 1394.9
1475 108.7 1482.8
1530 83.5 1531

1573.9 112.4 1574

Manning's n Values
Sta n Val Sta
816.8 .07 910

Bank Sta: Left Right
910 1394.8

Downstream Deck/Roadway

num= 2
Sta Hi Cord Lo Cord
816.8 115 104.6

1622.8

num=
Elev
87.5
71
52.2
65
51.1
65

65

65

65
107 .4
108.9
84.5
93.8

num=
n Val
.032

115

63
Sta
878
910

1009.6
1014
1106.5
1149.8
1155
1289.8
1295
1398.8
1482.9
1550
1622.8

3
Sta
1394.8

Coeff Contr.

.3

Coordinates

Sta Hi Cord

1622.8

115

Downstream Bridge Cross Section Data

Station Elevation Data

Sta Elev Sta
816.8 105 816.9
908.8 104.6 908.9

963 55.2 1009.5

1013.8 105.2 1013.9
1054.5 55.7 1085.5
1149.5 50 1149.6
1153.9 65 1154
1289.5 53.4 1289.6
1293.9 65 1294

1394.8 74.5 1394.9
1475 108.7 1482.8
1530 83.5 1531

1573.9 112.4 1574

Manning's n Values
Sta n Vval Sta

num=
Elev
87.5
71
52.2
65
51.1
65

65

65

65
107.4
108.9
84.5
93.8

num=
n Val

63
Sta
878
910

1009.6
1014
1106.5
1149.8
1155
1289.8
1295
1398.8
1482.9
1550
1622.8

Sta

104.6

Elev
72.5
70.8
65

65
53.7
65
51.4
65
53.8
108.4
108.9
84.5
112.7

n Val
.07

Expan.

Lo Cord
104.6

Elev
72.5
70.8
65

65
53.7
65
51.4
65
53.8
108.4
108.9
84.5
112.7

n Val

Sta
904.8
935
1009.8
1015
1124.5
1149.
1162.
1289.
1356.
1398.
1486.
1569.

O 00 WV U1 OV VT O

Sta
904.8
935
1009.8
1015
1124.
1149.
1162.
1289.
1356.
1398.
1486.
1569.

9]

O 00 WOV Ul VO U1 O

Elev
71
66.8
65
51.8
53.2

52.6
106.8
56.4
108.4
108.9
92.2

Elev
71
66.8
65
51.8
53.2

52.6
106.8
56.4
108.4
108.9
92.2

Sta
904.
948.

1009.
1028.
1145.
1153.
1223.
1293.
1371.

1430
1486.9

1570

Ul 00 U1 00 U1 U1 WO UV

Sta
904 .
948.

1009.
1028.
1145.
1153.
1223.
1293.
1371.

1430
1486.9

1570

U1 00 U1 00 U1 U1 O U1 O

Elev
105.5
59.4
105.1
51
49.6

50.
106.
59.
108.
83.
109.

U~ DSoOO

Elev
105.5
59.4
105.1
51
49.6

50.
106.
59.
108.
83.
109.

U~ o0



816.8 .07 910 .032 1394.8
Bank Sta: Left Right Coeff Contr.
910 1394.8 .3

Upstream Embankment side slope

Downstream Embankment side slope
Maximum allowable submergence for weir flow =
Elevation at which weir flow begins
Energy head used in spillway design
Spillway height used in design
Weir crest shape

Number of Bridge Coefficient Sets
Low Flow Methods and Data

Selected Low Flow Methods = Energy

Energy

High Flow Method

Energy Only

Additional Bridge Parameters

= 1

Add Friction component to Momentum

.07
Expan.
.5
= ® horiz.
= 0 horiz.
.98
= 115

= Broad Crested

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

CROSS SECTION

RIVER: RIVER-1
REACH: Reach-1

INPUT
Description:
Station Elevation
Sta Elev
816.8 105
908.8 104.6
963 55.2
1013.8 105.2
1054.5 55.7
1149.5 50
1153.9 65
1289.5 53.4
1293.9 65
1394.8 74.5
1475 108.7

Data

Sta

816.9
908.9
.5
9
5
6

1009

1013.
1085.
1149.

1154

1289.

6

1294

1394.
1482.

9
8

RS: 147777

num=
Elev
87.5
71
52.2
65
51.1
65

65

65

65
107 .4
108.9

63
Sta
878
910

1009.6
1014
1106.5
1149.8
1155
1289.8
1295
1398.8
1482.9

Elev
72.5
70.8
65

65
53.7
65
51.4
65
53.8
108.4
108.9

Sta
904.8
935
1009.8
1015
1124.
1149.
1162.
1289.
1356.
1398.
1486.

Ul

0 O U1 O U1 O

Elev
71
66.8
65
51.8
53.2
106
52.6
106.8
56.4
108.4
108.9

Sta
904.
948.

1009.
1028.
1145.
1153.
1223.
1293.
1371.

1430
1486.9

Ul 00 U1 00 U1 U1 WO UV

to 1.0 vertical
to 1.0 vertical

Elev
105.5
59.4
105.1
51
49.6
106
50.6
106.8
59.4
108.4
83.5



1530 83.5 1531
1573.9 112.4 1574
Manning's n Values
Sta n Val Sta
816.8 .07 910
Bank Sta: Left Right
910 1394.8
CROSS SECTION
RIVER: RIVER-1
REACH: Reach-1
INPUT
Description:
Station Elevation Data
Sta Elev Sta
1000 112.9 1030
1100 98 1110
1270 98 1380
1590 98 1640
1830 78.3 1940
2090 52.7 2120
2240 51.1 2250
2410 54.8 2420
2510 86.5 2520
2722 125
Manning's n Values
Sta n Val Sta
1000 .07 1950
Bank Sta: Left Right
1950 2444
CROSS SECTION
RIVER: RIVER-1
REACH: Reach-1
INPUT
Description:
Station Elevation Data
Sta Elev Sta
1000 115.1 1010
1300 82 1410

84.5 1550 84.5
93.8 1622.8 112.7
num= 3
n Val Sta n Val
.032 1394.8 .07
Lengths: Left Channel
309 309
RS: 147468
num= 46
Elev Sta Elev
103 1060 98
98 1130 98
98 1400 98
98 1700 98
72.5 1950 70.5
52.6 2170 50.4
51 2270 51
56.4 2444 68
86.5 2540 84.7
num= 3
n Val Sta n Val
.032 2444 .07
Lengths: Left Channel
632 632
RS: 146836
num= 34
Elev Sta Elev
111.3 1120 90.7
78.2 1430 78.2

1569.9

Right
309

Sta
1070
1140
1430

1769.9
1970
2180
2350
2470
2550

Right
632

Sta
1170
1450

92.2

1570

Coeff Contr.

Elev
98
98
98
98

60.6

50.5

53.1

80.9

86.4

.3

Sta
1080
1250
1530
1770
1980
2230
2370
2480
2620

Coeff Contr.

Elev
87.4
78.4

.1

Sta
1190
1490

109.4

Expan.

Elev
98

98

98

78
57.6
51.1
53.3
84.5
119.2

Expan.

Elev
87.2
78.5



1600 75.4 1620
1830 71.6 1840
2090 56.7 2200
2460 57.9 2483
2620 99 2730

Manning's n Values
Sta n Val Sta
1000 .07 2007

Bank Sta: Left Right

2007 2483

CROSS SECTION

RIVER: RIVER-1

REACH: Reach-1

INPUT

Description:

Station Elevation Data
Sta Elev Sta
1000 99.8 1010
1080 94 1100
1460 94 1569.9
1800 71 1890
1970 52.4 2000
2300 58 2348
2550 97 2590

Manning's n Values
Sta n Val Sta
1000 .07 1890

Bank Sta: Left Right

1890 2348

CROSS SECTION

RIVER: RIVER-1
REACH: Reach-1

INPUT

Description: FROM FILE SCT@21.DAT

Station Elevation Data
Sta Elev Sta
1000 97.5 1030

75 1690 75.5
71.6 1930 66.7
52.6 2270 50.3

68 2520 83.5

103 2840 110.9
num= 3
n Val Sta n Val
.032 2483 .07
Lengths: Left Channel
575 575
RS: 146261
num= 35
Elev Sta Elev
94 .4 1020 94

94 1140 94

94 1570 74.4
69.7 1900 67.2
52.7 2040 52.7

70 2410 85.4
97.2 2700 101.7

num= 3
n Val Sta n Val
.032 2348 .07
Lengths: Left Channel
543 543
RS: 145718
num= 36
Elev Sta Elev
95 1040 95

1800
1980
2380
2530
2892

Right
575

Sta
1050
1250
1670
1920
2110
2450
2810

Right
543

Sta
1070

71.5
71.7
52.7
85.6
113.1

1810
2007
2450
2560

Coeff Contr.

Elev
94

94
72.3
58.1
50.3
87.4
109.4

.1

Sta
1060
1350
1780
1930
2220
2490
2896

Coeff Contr.

Elev
95

.1

Sta
1080

Expan.

Elev
94

94
71.1
55
52.3
95.6
116.8

Expan.

Elev
95



1100 95 1210
1500 72.4 1520
1630 65.6 1650
1780 67.8 1810
2100 50.5 2190
2280 72 2282
2402 92

Manning's n Values
Sta n Val Sta
1000 .07 17860

Bank Sta: Left Right

1780 2220

CROSS SECTION

RIVER: RIVER-1

REACH: Reach-1

INPUT

Description:

Station Elevation Data
Sta Elev Sta
370 93 371
420 93 769.9
1000 70.1 1020
1110 55.9 1170
1450 48.8 1480
1680 85.7 1700
1911 110.6

Manning's n Values
Sta n Val Sta
370 .07 1080

Bank Sta: Left Right

1080 1560

CROSS SECTION

RIVER: RIVER-1
REACH: Reach-1

INPUT

Description:

Station Elevation Data
Sta Elev Sta

95 1449.9 95
68 1530 67.8
69.7 1700 70.2
55.6 1850 52.8
58.3 2210 66.2
72 2302 76
num= 3
n Val Sta n Val
.032 2220 .07
Lengths: Left Channel
396 396
RS: 145322
num= 31
Elev Sta Elev
93 372 93
93 770 73
70.2 1080 68.7
52.9 1220 52.5
49.6 1530 59.2
86.4 1710 86.4
num= 3
n Val Sta n Val
.032 1560 .07
Lengths: Left Channel
1199 1199
RS: 144123
num= 40
Elev Sta Elev

1450
1550
1750
1920
2220
2322

Right
396

Sta
373
840
1090
1330
1560
1720

Right
1199

Sta

74.5
68
70.1
52.5
68.1
80

1490
1600
1770
2000
2270
2382

Coeff Contr.

Elev
93
72

66.2

50.5

69.4
87

.1

Sta
390
920
1100
1430
1630
1830

Coeff Contr.

Elev

.1

Sta

N U OO N
R O® VN W
00 W h wWOO

Expan.

.3

Elev
93
68

60.3

48.8

73.5

104

Expan.

.3

Elev



1000 139.6 1100
1330 75 1350
1540 76.9 1550
1730 72.3 1740
1910 54.4 1960
2130 54.5 2220
2360 64.7 2440
2520 84.6 2610

Manning's n Values
Sta n Val Sta
1000 .07 1770

Bank Sta: Left Right

1770 2360

CROSS SECTION

RIVER: RIVER-1

REACH: Reach-1

INPUT

Description:

Station Elevation Data
Sta Elev Sta
1000 126.2 1050
1200 73.2 1310
1630 66.4 1650
1910 52.8 1980
2280 68.1 2360
2420 84.7 2450
2500 97.8 2510

Manning's n Values
Sta n Val Sta
1000 .05 1660

Bank Sta: Left Right

1660 2230

CROSS SECTION

RIVER: RIVER-1
REACH: Reach-1

INPUT
Description:
Station Elevation Data

98.6 1110 92.7
75.1 1460 77.1
76.9 1660 74.7
72.4 1770 69.7
53.4 2040 53.3
52.5 2330 57
70.8 2470 81.7
80 2630 80
num= 3
n Val Sta n Val
.032 2360 .07
Lengths: Left Channel
899 899
RS: 143224
num= 34
Elev Sta Elev
107.5 1060 102.4
69.1 1370 67.7
66.3 1660 66.8
51.2 2090 51.3
83.8 2370 84.4
90 2460 89.6
100.1 2570 101.9
num= 3
n Val Sta n Val
.032 2230 .07
Lengths: Left Channel
972 972
RS: 142252
num= 37

1120
1520
1700
1790
2060
2340
2480
2660

Right
899

Sta
1080
1450
1770
2180
2400
2470
2582

Right
972

90.1
76.9
72.1
60.6

53
58.5

84
90.8

1230
1530
1710
1800
2070
2350
2510
2670

Coeff Contr.

Elev
89.
67.
59.
57.
84.
87.
108.

ANV =L O U U

.1

Sta
1090
1520
1800
2230
2410
2480

Coeff Contr.

.1

83.5

72.
57.
53.
62.
84.
92.

=

UITNIN R U

Expan.
.3

Elev
85.3
66.5
55.7

65
84.3
88.5

Expan.
.3



Sta Elev Sta
1000 125 1070
1310 67.5 1410
1770 65.7 1790
1890 51.5 1920
2150 50 2170
2340 68.1 2380
2440 83.8 2550
2720 105.8 2775

Manning's n Values
Sta n val Sta
1000 .05 1810

Left
1810

Bank Sta: Right

2310

CROSS SECTION

RIVER: RIVER-1
REACH: Reach-1

INPUT

Description:

Station Elevation Data
Sta Elev Sta
1000 136.4 1110
1230 68.5 1320
1570 66.7 1610
1720 56.4 1770
2060 52.2 2160
2290 81.9 2300
2370 82.8 2400
2460 83.2 2470
2621 109

Manning's n Values
Sta n Val Sta
1000 .05 1690

Bank Sta: Left Right

1690 2280

CROSS SECTION

RIVER: RIVER-1
REACH: Reach-1

Elev Sta Elev

115.7 1150 83.2
69.3 1510 67.4
65.7 1800 65.8
51.6 19660 52.2
49.9 2250 52.2
81.9 2390 84.1
92.6 2590 100.5

111.3

num= 3

n Val Sta n Val
.032 2310 .07

Lengths: Left Channel

947 947

RS: 141305

num= 41
Elev Sta Elev
92.8 1130 86.4
68.4 1330 68.5
66.5 1690 65
51.9 1800 51.8
51.8 2240 57.7
82.8 2310 82.7
82.1 2410 82
84.7 2540 105.9

num= 3

n Val Sta n Val
.032 2280 .04

Lengths: Left Channel

990 990
RS: 140315

Sta
1220
1620
1810
2000
2290
2400
2600

Right
947

Sta
1160
1440
1700
1840
2250
2350
2430
2550

Right
990

Elev
69.
67.
64.
52.
58.
84.
100.

NEkE NWWOWWwWN

Sta
1280
1660
1850
2110
2310
2410
2610

Coeff Contr.

Elev
80.
68.
62.
52.
60.
82.
82.
107.

NRPROR WRRPR

.1

Sta
1190
1530
1710
1950
2280
2360
2440
2570

Coeff Contr.

.1

100.

Expan.
.3

Elev
70.
67.
58.
52.
77.
82.
82.
107.

NNOOOPS_~ONO

Expan.
.3



INPUT

Description: FROM FILE SCT020.DAT

Station Elevation Data

Sta Elev
1000 110.2
1420 69.3
1610 52.7
1950 53.4
2166 75
2390 82.2
2470 82.2

Sta
1110
1430
1650
1990
2180
2420
2510

Manning's n Values

Sta n Val
1000 .05

Bank Sta: Left
1500

CROSS SECTION

RIVER: RIVER-1
REACH: Reach-1

Sta
1500

Right
2166

Sta
1040
1380
1470
1720
2150
2290
2550
2790

INPUT

Description:

Station Elevation Data
Sta Elev
1000 115.5
1360 70.1
1460 62.6
1610 55.8
2120 54
2280 68.9
2500 77.9
2710 81.1
2920 89.4

3010

Manning's n Values

Sta n Val
1000 .05

Bank Sta: Left
1450

CROSS SECTION

Sta
1450

Right
2260

num= 34
Elev Sta Elev
75.8 1140 69.2
69.7 1490 67.8
53.7 1760 53.8
53.4 2030 52.8
79.7 2290 83.1
81.7 2430 81.6
84.2 2620 96.6
num= 3
n Val Sta n Val
.032 2166 .07
Lengths: Left Channel
1200 1069
RS: 139246
num= 45
Elev Sta Elev
117 1150 105.6
66.8 1390 66.4
57.4 1480 54.1
55.5 1830 55.5
54.1 2250 66.7
68.9 2390 72.6
78 2580 78.3
80.8 2870 74
89 3120 91.5
num= 3
n Val Sta n Val
.032 2260 .07

Lengths: Left Channel
950 927

Sta
1220
1500
1810
2060
2300
2450
2681

Right
900

Sta
1230
1440
1490
1920
2260
2400
2590
2880
3200

Right
850

102.

Sta
1310
1520
1840
2120
2360
2460

Coeff Contr.

Elev

91
66.6
52.2
55.3

69
72.6
78.4
76.1
93.6

.1

Sta
1250
1450
1500
2010
2270
2430
2610
2910
3276

Coeff Contr.

.1

Elev
64.4
58.8
53.5
59.6

82
82.1

Expan.
.3

Elev
84

66

52
54.2
69.1
72
76.8
88.4
104.3

Expan.
.3



RIVER: RIVER-1
REACH: Reach-1

Sta
1110
1370
1560
1860
2060
2340
2530
2860
3020
3080

INPUT

Description:

Station Elevation Data
Sta Elev
1000 111.5
1340 65
1540 53
1750 51.7
2020 70.9
2300 86.2
2520 87.4
2760 80.1
3000 82
3070 88
3240 94.1

3290

Manning's n Values

Sta
1000

Bank Sta:

n Val
.05

Left
1370

CROSS SECTION

RIVER: RIVER-1
REACH: Reach-1

Sta
1370

Right
1960

Sta
1100
1220
1540
1950
2200
2490
2670
2870

INPUT

Description:

Station Elevation Data
Sta Elev
1000 108.5
1190 83.9
1450 51
1860 53.1
2100 81.9
2480 86.8
2660 79.7
2830 80
2970 80

2990

Manning's n Values

Sta
1000

n Val
.05

Sta
1313

RS: 138319

num=
Elev
96.7
64.6
53
53.5
86.6
86.8
86.6
80.1
83
89.4
97.5

num=
n Val
.032

53
Sta
1220
1460
1640
1940
2070
2350
2560
2930
3030
3140
3337

3
Sta
1960

Elev
83.
52.
52.
57.
88.
86.
80.
80.
83.
92.
95,

P RANMNNUINDNDNONWER

n Val
.07

Lengths: Left Channel

1

RS: 137179

num=
Elev
103.
82.
50.
62.
82.
85.
79.
80.
80.

NFEPEFNRPRPNMNMNNONO

num=
n Val
.032

140

44
Sta
1110
1313
1640
1960
2280
2520
2680
2920
3000

Sta
1960

1140

Elev
101.7

52.2
65.
83.
79.
79.
81.
83.

cONOWERER

n Val
.07

Sta
1280
1470
1670
1960
2150
2420
2570
2940
3040
3150

Right
1140

Sta
1160
1330
1690
2000
2380
2530
2700
2930
3029

Elev
65.7
52.2

62.4
84.
85.
80.
80.
82.
92.

Arou AN

Sta
1290
1500
1700
1970
2190
2440
2650
2990
3050
3200

Coeff Contr.

Elev
83.
61.
52.
84.
83.
79.
79.
80.
98.

O VT UT W NN WWOWO R

.1

Sta
1170
1360
1780
2010
2470
2640
2720
2960

(o]
S
e 00+ o o o
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00
N
[t
A

Expan.

.3

Elev
82.8
55.5
53.2

87
86.8
79.3
79.7

80



Bank Sta: Left
1313

CROSS SECTION

RIVER: RIVER-1
REACH: Reach-1

Right
1960

Sta
1060
1260
1500
1750
1990
2340
2590

INPUT

Description:

Station Elevation Data
Sta Elev
1000 106.3
1200 78.8
1480 51.2
1640 52.9
1980 85.5
2260 88.7
2540 87.1
2870 78.2

2890

Manning's n Values
Sta n Vval

1000

Bank Sta: Left
1285

CROSS SECTION

RIVER: RIVER-1
REACH: Reach-1

.07

Sta
1285

Right
1930

Sta
1220
1410
1640
1870
2170
2370
2740
3000

INPUT

Description:

Station Elevation Data
Sta Elev
1219 100
1400 76.9
1630 51.1
1840 52.2
2120 58.8
2340 84.7
2640 83.8
2890 77.5
3120 78.1

3230

Manning's n Values

Lengths: Left Channel
632 632
RS: 136547
num= 38
Elev Sta Elev
100.6 1110 101.8
62.6 1285 60.5
51.1 1590 53.2
52.8 1850 52.8
86.5 2060 84.4
88.3 2450 85.9
78.8 2670 78.8
78.8 2976 113
num= 3
n Val Sta n Val
.032 1930 .07
Lengths: Left Channel
582 582
RS: 135965
num= 44
Elev Sta Elev
76.9 1290 76.9
77 .8 1420 73.4
51.1 1660 51.3
52.5 1980 52.1
64.3 2210 85.3
85.1 2440 85.6
83.7 2830 86.4
77.5 3030 78.1
86 3240 86
num= 3

Right
632

Sta
1120
1310
1610
1910
2070
2460
27860

Right
582

Sta
1350
1460
1770
2020
2220
2520
2840
3040
3302

Coeff Contr.

Elev
100.3
58.5
56.4
58
84.5
85.7
78.8

.1

Sta
1180
1370
1630
1930
2180
2530
2860

Coeff Contr.

Elev
76.9
62.
51.
52.
86.
84.
85.
78.
88.

PR hANMNPWWN

.1

Sta
1360
1570
1820
2110
2260
2620
2880
3110

Expan.
.3

Elev

82
51.3
53.2
63.1
86.2

87
78.3

Expan.
.3

Elev
76.9
55.4
52.2
56.7
84.8

84
77.5
78.1



Sta nVv
1219

Bank Sta: Left
1460

CROSS SECTION

RIVER: RIVER-1
REACH: Reach-1

al

.07

ev

4

Sta
1460

Right
2170

Sta
1040
1160
1380
1860
2270
2660

2950.1

INPUT

Description:

Station Elevation Data
Sta El
1000 105
1150 81
1280 57
1770 54
2160 63
2570 74
2950 81
3260

7
3
8
8
5
6
9

9

3315

Manning's n Values

Sta nVv
1000

Bank Sta: Left
1247

CROSS SECTION

RIVER: RIVER-1

REACH: Reach-1

INPUT

al

.07

Sta
1247

Right
18660

n Val Sta n Val
.032 2170 .07

Lengths: Left Channel Right

656 656 656
RS: 135309
num= 37
Elev Sta Elev Sta
97.6 1060 99 1070

80.2 1180 81.4 1190
50.5 1490 50.5 1600

66 1870 66 1960
66.7 2370 72.8 2460
77.3 2760 77.4 2780

99 3150 99 3160
99
num= 3
n Val Sta n Val
.032 1860 .08

Lengths: Left Channel Right

Description: FROM FILE SCT@19.DAT

Station Elevation Data

Sta El
le00  113.
1160 81.
1210 63.
1460 49.
1750 60.
2010 63.
2490 78.

ev

oo~ NUIO OBR

Sta
1080
1170
1220
1490
17760
2120
2570

700 675 580
RS: 134634
num= 42
Elev Sta Elev Sta

109.1 1090 106.9 1130
77 1180 69.7 1190
59.6 1230 56.8 1340
49.8 1500 49.9 1610
64.7 1780 65 1890
66.5 2230 69.2 2340
75.7 2580 77.7 2590

Coeff Contr.

Elev
99
80

50.8

64.3
73

76.3
99

.1

Sta
1100
1247
1660
2070
2560
2890
3240

Coeff Contr.

Elev
85.7
66.7
50.1
51.6
60.7

72
81.7

.1

Sta
1140
1200
1370
1720
1900
2450
2600

Expan.
.3

Elev
96
66

51.3

64.5

74 .4

79.5
99

Expan.
.3



2710 87.1 2820
3090 102.8 3096

Manning's n Values
Sta n Val Sta
1000 .07 1200

Bank Sta: Left Right
1200 17760

CROSS SECTION

RIVER: RIVER-1
REACH: Reach-1

INPUT

Description:

Station Elevation Data
Sta Elev Sta

1000 102.5 1110
1240 87.4 1250

1350 81 1360
1580 50.5 1630
1860 52 1940

2110 64.5 2220
2410 70.9 2500
2660 80.2 2670
2860 88.5 2970
3040 94.5 3090

Manning's n Values
Sta n Val Sta
1000 .07 1440

Bank Sta: Left Right
1440 2080

CROSS SECTION

RIVER: RIVER-1
REACH: Reach-1

INPUT

Description:

Station Elevation Data
Sta Elev Sta

1000 113.6 1010
1150 104.3 1160

91.6
102.5

num=
n Val
.032

2930

3
Sta
1770

96.2

n Val
.08

Lengths: Left Channel

RS: 133727

52.
70.
71.
80.
93.
95.

w wOuNPUTOYOW O O WU

num=
n Val
.032

907

49
Sta
1190
1260
1410
1690
2040
2240
2610
2720
3010
3130

3
Sta
2080

907

Elev
104.8

(o]
IS

64.
49.
58.
72.
79.
77.
94,
95,

P OWNNDNOD

n Val
.07

Lengths: Left Channel

1020
RS: 132707
num= 47
Elev Sta
113.5 1020
101.7 1210

1020

Elev
113.4
81.5

3040

Right
907

Sta
1200
1280
1440
1740
2080
2250
2620
2730
3020
3154

Right
1020

Sta
1050
1220

100.9

3080

Coeff Contr.

.1

Sta
1210
1320
1470
1760
2090
2330
2640
2750
3030

Coeff Contr.

Elev
112.2
81.6

.1

Sta
1070
1230

102.7

Expan.

Elev
100.
80.
56.
50.
65.
69.
79.
81.
94 .

(o) N N0/ IR NI @ B e J0 o B U [ -

Expan.

Elev
113.4
81.6



1240 81.8 1250
1330 60.8 1340
1640 53.9 1750
2000 52.5 2070
2340 66.8 2350
2620 79.8 2630
2740 83.2 27860
3120 105.1 3200

Manning's n Values
Sta n Val Sta
1000 .07 1290

Bank Sta: Left Right

1290 2210

CROSS SECTION

RIVER: RIVER-1

REACH: Reach-1

INPUT

Description:

Station Elevation Data
Sta Elev Sta
1000 110.4 1110
1260 84.9 1310
1390 63 1470
1710 56 1820
2220 52.3 2330
2460 62.4 2470
2810 79.7 2820
2910 81 2920
3200 98.1 3310

Manning's n Values
Sta n Val Sta
1000 .07 1390

Bank Sta: Left Right

1390 2460

CROSS SECTION

RIVER:
REACH:

RIVER-1
Reach-1

INPUT

81.8 1260 80.4
58.3 1430 52.9
53.8 1800 53.4
52.5 2160 56.9
66.7 2460 72.2
79.7 2650 79.9
82.4 2790 82.4
112.5
num= 3
n Val Sta n Val
.032 2210 .07
Lengths: Left Channel
642 642
RS: 132065
num= 43
Elev Sta Elev
102.7 1220 93.8
82.4 1320 79.1
54.2 1510 54.1
54.3 1890 53.4
51.5 2350 51.5
64.2 2580 67.9
79.8 2840 79.5
81.3 2970 83.1
113 3338 116.6
num= 3
n Val Sta n Val
.032 2460 .07
Lengths: Left Channel
767 767
RS: 131298

1290
1490
1840
2210
2530
2680
2900

Right
642

Sta
1230
1350
1620
2000
2430
2690
2870
2980

Right
767

67.1
52.9
53.8
67.4

74

80
86.4

1300
1530
1890
2230
2550
2710
3010

Coeff Contr.

Elev
92.9
65.4
55.9

53
53.8
71.6
80.1
82.8

.1

Sta
1250
1360
1640
2110
2440
2800
2880
3090

Coeff Contr.

.1

64.
53.
52.
68.
73.
78.
95.

0o wWOoO NN

Expan.

.3

Elev

64
56.
52.
55.
79.
80.
87.

UINDN O W

Expan.

.3



Description:
Station Elevation Data

Sta Elev Sta
1000 117.7 1030
1140 83.2 1150
1210 58.2 1270
1490 53.9 1540
1680 66.7 1800
2121 66.7 2122
2270 53.8 2330
2480 64.4 2490
2620 72.3 2650
2820 80.2 2840
3110 94.4 3170

Manning's n Values
Sta n Val Sta
1000 .07 1170

Left
1170

Bank Sta: Right

2490

CROSS SECTION

RIVER: RIVER-1
REACH: Reach-1

INPUT

Description:

Station Elevation Data
Sta Elev Sta
1000 97.6 1040
1260 85.1 1320
1370 64.6 1400
1620 55 1630
1840 55 1850
2274 65 2421
2425 66.7 2460
2690 57 2700
2970 72.9 3040
3220 79.2 3230
3380 101.8 3450
3510 137.1 3520

Manning's n Values
Sta n Val Sta
1000 .07 1360

Bank Sta: Left Right

num= 54
Elev Sta Elev
115.4 1040 112.7
78.8 1170 65.5
54.2 1320 54.5
54 1580 53.1
65 1900 66
66.7 2180 53.1
51.6 2370 51.5
67.2 2500 68.6
72.5 2760 77.7
80.3 2850 80.5
107.9 3240 113.1
num= 5
n Val Sta n Val
.035 1680 .07
Lengths: Left Channel
692 692
RS: 130606
num= 59
Elev Sta Elev
88 1060 86.5
83.9 1330 81.7
62.6 1420 56.8
55 1740 53.3
57 1880 66.7
66.7 2422 66.7
53 2500 52.9
59.4 2720 66.8
73.3 3150 80.3
79.7 3240 82.7
105.1 3470 109.2
142.6 3530 145.9
num= 5
n Val Sta n Val
.035 1880 .07

Lengths: Left Channel

Sta
1080
1180
1400
1620
2000
2220
2450
2510
2790
2890
3284

Sta
2122

Right
692

Sta
1140
1340
1470
1760
2028
2423
2590
2830
3170
3250
3480
3538

Sta
2425

Right

Elev
86.5
63.6
55.3
53
65
53
56.2
68.5
79.8
78.2
120.6

n Val
.035

Sta
1090
1200
1440
1670
2120
2260
2470
2520
2800
3000

Sta
2490

Coeff Contr.

Elev
89.6
77.6
54.2

53

66.7
51.
71.
80.
87.
112.
147.

NN U 00 u

n Val
.035

.1

Sta
1150
1360
1510
1790
2151
2424
2610
2860
3180
3270
3490

Sta
2720

Coeff Contr.

(U] Ul Ul O c0m
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n Val
.06

Expan.

Elev
89.5
67.3
54.7
53
66
66.7
51.6
72.7
80.6
94
118.2

n Val
.06

Expan.



1360

CROSS SECTION

RIVER: RIVER-1
REACH: Reach-1

INPUT

2720

Description: FROM FILE SCT@18.DAT

Station Elevation Data

Sta Elev
1000 109.2
1130 86.2
1280 54.3
1550 53
1723 71
1816 72.5
2145 73
2264 69
2330 53
2530 51.6
2700 68.2
2990 78.9
3080 79.2
3150 103
3290 110.2

Sta
1010
1170
1290
1600
1734
1882
2168
2283
2370
2600
2710
3010
3090
3200
3300

Manning's n Values

Sta
1000

Bank Sta:

n Val
.06

Left

1180

CROSS SECTION

RIVER: RIVER-1
REACH: Reach-1

Sta
1180

Right
2640

Sta
1080
1250
1370

INPUT
Description:
Station Elevation Data
Sta Elev
1000 90.8
1180 58.5
1360 53.4
1450 52.4

1480

607 607
RS: 129999
num= 73
Elev Sta Elev
106.9 1040 93.4
68.2 1180 65.2
54.2 1330 54.9
57.4 1630 67
73.5 1744 72.5
72 1956 71.5
72.5 2179 73.5
67 2284 67
53 2410 53.9
53.6 2610 55.1
68.3 2820 70.6
79.5 3020 79.4
79.4 3100 81
102 3210 102
115.4 3313 126.8
num= 5
n Val Sta n Val
.035 1630 .07
Lengths: Left Channel
447 447
RS: 129552
num= 61
Elev Sta Elev
88 1090 85.7
54.3 1270 55.1
53.5 1380 53.6
53.4 1500 53.2

607

Sta
1050
1210
1420
1649
1768
2031
2190
2285
2420
2620
2930
3040
3130
3270

Sta
2286

Right
447

Sta
1100
1330
1410
1520

Elev
90.4
63
54.6
69

73

72

71

67
53.9
58.
77.
79.
101.
104.

A OV wWww

n Val
.035

Sta
1120
1240
1510
1664
1769
2097
2249
2286
2480
2640
2960
3060
3140
3280

Sta
2640

Coeff Contr.

Elev
80.6
53.1
53.5

53

.1

Sta
1156
1340
1440
1540

Elev
87.6
55.8
53
71
73
72.5
71
67
51.6
66.3
78.8
79.7
103
106.8

n Val
.06

Expan.

Elev

65
53.1
52.4
54.1



1570 67 1592
1700 91 1726
1920 71 1940
2180 72.5 2192
2309 67 2310
2410 53.9 2450
2710 61.6 2820
3010 77.8 3020
3138 88
Manning's n Values
Sta n val Sta
1000 .06 1156
Bank Sta: Left Right
1156 2710

CROSS SECTION

RIVER: RIVER-1
REACH: Reach-1

INPUT
Description: X-128834 IS
X1128834

36 1080

Station Elevation Data

Sta Elev Sta
1000 104 1080
1190 71.8 1250
1400 53.3 1420
1500 52.4 1530
1627 61.5 1628
1674 75 1690
1874 96 1892
2082 96 2094
2290 72 2333
2490 75 2523
2570 53.1 2610
2780 52.8 2890
3120 79.2 3130
3185 100
Manning's n Values
Sta n Val Sta
1000 .06 1250
Bank Sta: Left Right

69 1608 71
91 1780 91
70.5 2024 72
73.5 2204 71
67 2311 67
53 2560 53
66.5 2930 73.8
79 3060 75.9

num= 5
n Val Sta n Val
.035 1570 .05
Lengths: Left Channel
580 544

RS: 129008

THE US FACE DTM STATION
2747 39 39
num= 66
Elev Sta Elev
93.2 1140 91.4
65.4 1270 59.2
53.2 1440 53.6
53.4 1550 53.3
61.5 1629 61.5
75.5 1690.1 96
96 1985 96
96 2219.9 96
71.5 2346 76.5
73.5 2534 61.5
53.9 2620 53.9
59.4 2937 65
78.9 3140 78.9
num= 5
n Val Sta n Val
.035 1627 .05
Lengths: Left Channel

1650
1856
2099
2271
2312
2590
2990
3090

Sta
2312

Right
320

OF HAWS

39

Sta
1150
1340
1450
1570
1630
1818
2058
2220
2388
2535
2650
3000
3150

Sta
2535

Right

71 1650.1

91 1919.9
72.5 2153
71 2288

67 2360
52.9 2690
78.8 3000
77.2 3100
n Val Sta
.035 2710
Coeff Contr.

i |
AVE BRIDGE

Elev Sta
89.2 1180
54.3 1360
53.6 1490
53 1580
61.5 1641
96 1831

96 2070
73.2 2272
76.5 2448
61.5 2560
53 2760
72.5 3100
82.9 3155
n Val Sta
.035 2937
Coeff Contr.

91
91
73
69
53
58.5
78.8
84

n Val
.06

Expan.
.3

Elev
74 .5
54.8
52.4
53
73.5
96
96
73
76
53.1
52.9
79.2
85.6

n Val
.06

Expan.



1250

CROSS SECTION

RIVER: RIVER-1
REACH: Reach-1

INPUT

2937

188

RS: 128834

Description: This is a REPEATED section.

Station Elevation Data

Sta
190
400.35
469.8
625.2
705.8
787.1
907
1017
1217
1411
1576
1736
1831
2150
2331

Elev
90
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61.5
53.9
68
100.3

Sta
249,
401.
544,
625.
711.
787.2

908

1036
1229
1450
1642
1737
1861
2201
2341

N W NN DN

Manning's n Values

Sta
190

Bank Sta:

BRIDGE

n Val
.06

Left

389.2

RIVER: RIVER-1
REACH: Reach-1

INPUT

Sta
389.2

Right
2150

num=
Elev
78.24
55.6
50.4
74.8
74.8
78.24
76.5
97

97

73

76
61.5
53
75.2
106.7

num=
n Val
.035

72
Sta
389.2
464.2
544 .8
630.7
711.3
870
910
1137
1243
1469
1687
1738
1971
2271

5
Sta
705.8

188

Elev
78.24
51
74.8
74.8
50.25
77.2
76.5
97

97

72

75
61.5
52.9
79.7

n Val
.05

Lengths: Left Channel

25

RS: 128814.5

25

188

Sta
389.3
464.3
550.2
630.8
739.8

900

931

1138
1257
1516
1723
1781
1981
2281

Sta
1738

Right

25

n Val
.035

Sta
400.25
469.7
550.3
705.7
741.2
906
931.1
1139
1410.9
1531
1735
1821
2091
2311

Sta
2150

Coeff Contr.

.1

Description: Bridge #8X-128795 IS THE DS FACE DTM STATION OF HAWS AVE
BRIDGE

X1128795

HAWES AVE (BARBADOES ISLAND) BRIDGE

33
157

1090

HELICOPTER FLIGHT PHOTO

#36

2760

157

157

Elev
60.57
74.8
50.4
50.3
60.6
76.5
97
97
97
76.5
61.5
53.8
59.7
95

n Val
.06

Expan.
.3



Distance from Upstream XS

Deck/Roadway Width
Weir Coefficient

.1
= 24.8
= 2.6

Upstream Deck/Roadway Coordinates

num= 4

Sta Hi Cord Lo Cord
389.2 78.24 78.24
787.2 78.24 78.24

Sta Hi Cord
389.3 78.24

Upstream Bridge Cross Section Data

Station Elevation Data

Sta Elev Sta
190 90 249.2
400.35 60.1 401.2
469.8 50.7 544.7
625.2 50.4 625.3
705.8 74.8 711.2
787.1 67.9 787.2
907 76.5 908
1017 97 1036
1217 97 1229
1411 73.2 1450
1576 76.5 1642

1736 61.5 1737
1831 53.9 1861
2150 68 2201
2331 100.3 2341

Manning's n Values
Sta n Val Sta
190 .06  389.2

Bank Sta: Left Right
389.2 2150

Downstream Deck/Roadway
num= 4

Sta Hi Cord Lo Cord

389.2 78.24 78.24

787.2 78.24 78.24

num= 72
Elev Sta
78.24 389.2
55.6 464.2
50.4 544.8
74.8 630.7
74.8 711.3
78.24 870
76.5 910
97 1137
97 1243
73 1469
76 1687
61.5 1738
53 1971
75.2 2271
106.7
num= 5
n Val Sta
.035 705.8
Coeff Contr.
.1
Coordinates
Sta Hi Cord

389.3 78.24

Downstream Bridge Cross Section Data

Station Elevation Data
Sta Elev Sta
190 90 249.2
400. 35 60.1 401.2
469.8 50.7 544.7
625.2 50.4 625.3
705.8 74.8 711.2

num= 72
Elev Sta

78.24 389.2
55.6 464.2
50.4 544 .8
74.8 630.7
74.8 711.3

Lo Cord
74.8

Elev
78.24
51
74.8
74.8
50.25
77.2
76.5
97

97

72

75
61.5
52.9
79.7

n Val
.05

Expan.

Lo Cord
74.8

Elev
78.24
51
74.8
74.8
50.25

Sta Hi Cord Lo Cord

787.1

Sta
389.3
464.3
550.2
630.8
739.8

900

931

1138
1257
1516
1723
1781
1981
2281

Sta
1738

Sta
787.1

Sta
389.3
464.3
550.2
630.8
739.8

78.24

n Val
.035

Hi Cord
78.24

Elev
60.57
74.8
74.8
50.4
60.1

74.8

Sta
400.25
469.7
550.3
705.7
741.2
906
931.1
1139
1410.9
1531
1735
1821
2091
2311

Sta
2150

Lo Cord
74.8

Sta
400.25
469.7
550.3
705.7
741.2

Elev
60.57
74.8
50.4
50.3
60.6
76.5
97
97
97
76.5
61.5
53.8
59.7
95

n Val
.06

Elev
60.57
74.8
50.4
50.3
60.6



787.1 67.9 787.2 78.24 870 77.2 900 76.5 906 76.5
907 76.5 908 76.5 910 76.5 931 76.5 931.1 97
1017 97 1036 97 1137 97 1138 97 1139 97
1217 97 1229 97 1243 97 1257 97 1410.9 97
1411 73.2 1450 73 1469 72 1516 71.5 1531 76.5
1576 76.5 1642 76 1687 75 1723 73.5 1735 61.5
1736 61.5 1737 61.5 1738 61.5 1781 53 1821 53.8
1831 53.9 1861 53 1971 52.9 1981 52.8 2091 59.7
2150 68 2201 75.2 2271 79.7 2281 82.8 2311 95
2331 100.3 2341  106.7
Manning's n Values num= 5
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val
190 .06 389.2 .035 705.8 .05 1738 .035 2150 .06
Bank Sta: Left Right Coeff Contr. Expan.
389.2 2150 .1 .3
Upstream Embankment side slope = @ horiz. to 1.0 vertical
Downstream Embankment side slope = 0@ horiz. to 1.0 vertical
Maximum allowable submergence for weir flow = .98
Elevation at which weir flow begins =
Energy head used in spillway design =
Spillway height used in design =
Weir crest shape = Broad Crested
Number of Bridge Coefficient Sets = 1
Low Flow Methods and Data
Energy
Selected Low Flow Methods = Energy
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

CROSS SECTION
RIVER: RIVER-1
REACH: Reach-1 RS: 128795

INPUT
Description:



Station Elevation Data

Sta Elev Sta
190 90 249.2
400.35 60.1 401.2
469.8 50.7 544.7
625.2 50.4 625.3
705.8 74.8 711.2
787.1 67.9 787.2
907 76.5 908
1017 97 1036
1217 97 1229
1411 73.2 1450
1576 76.5 1642
1736 61.5 1737
1831 53.9 1861
2150 68 2201
2331 100.3 2341
Manning's n Values
Sta n Val Sta
190 .06 389.2
Bank Sta: Left Right
389.2 2150
CROSS SECTION
RIVER: RIVER-1
REACH: Reach-1
INPUT
Description:
Station Elevation Data
Sta Elev Sta
1000 102 1110
1320 68 1400
1560 53.3 1580
1720 53.2 1740
1838 75 1883
2056 97 2075
2256 97 2268
2450 73.2 2489
2615 76.5 2681
2775 61.5 2776
2870 53.9 2900
3161 64 3240
3370 100.3 3380

Manning's n Values

num=
Elev
78.24
55.6
50.4
74.8
74.8
78.24
76.5
97

97

73

76
61.5
53
75.2
106.7

num=
n Val
.035

72
Sta
389.2
464 .2
544.8
630.7
711.3
870
910
1137
1243
1469
1687
1738
1971
2271

5
Sta
705.8

Elev
78.24
51
74.8
74.8
50.25
77.2
76.5
97

97

72

75
61.5
52.9
79.7

n Val
.05

Lengths: Left Channel

157
RS: 128638
num= 62
Elev Sta
95 1220
63.2 1430
53.3 1610
52.9 1750
76 1949
97 2176
97 2282
73 2508
76 2726
61.5 2777
53 3010
75.2 3310
106.7
num= 5

157

Elev
93.2
58.5
53.8
53
76.5
97
97
72
75
61.5
52.9
79.7

Sta
389.3
464.3
550.2
630.8
739.8

900

931

1138
1257
1516
1723
1781
1981
2281

Sta
1738

Right
157

Sta
1250
1500
1660
1790
1970
2177
2296
2555
2762
2820
3020
3320

n Val
.035

Sta
400.25
469.7
550.3
705.7
741.2
906
931.1
1139
1410.9
1531
1735
1821
2091
2311

Sta
2150

Coeff Contr.

Elev
91.9
54.4
52.4
61.5
76.5

97

97
71.5
73.5

53
52.8
82.8

.1

Sta
1310
1520
1690
1802

1970.1
2178
2449.9
2570
2774
2860
3130
3350

Elev
60.57
74.8
50.4
50.3
60.6
76.5
97
97
97
76.5
61.5
53.8
59.7
95

n Val
.06

Expan.

Elev
69.8
54.7
53.3
73.5
97
97
97
76.5
61.5
53.8
59.7
95



Sta
1000

nVv

Left
1400

Bank Sta:

CROSS SECTION

RIVER: RIVER-1
REACH: Reach-1

al

.06

.6

Sta
1400

Right
3161

Sta
1110
1330
1480
1690
1880
2080
2442
2804
3030
3357

INPUT
Description:
Station Elevation Data
Sta El
1000 105
1320 93.
1430 66.
1670 53.
1850 53.
2025 71.
2301
2770
2980
3300 60
3450 79

.4

3490

Manning's n Values

Sta
1000

nyv

Left
1480

Bank Sta:

CROSS SECTION

RIVER: RIVER-1
REACH: Reach-1

al

.06

ev
02
.1
.5

Sta
1480

Right
3357

Sta
1010
1270
1390

INPUT
Description:
Station Elevation Data
Sta E1l
1000 1
1220 96
1350 72
1700 67

1860 53

.1
.4

1710
1880

n Val
.035

Sta
1790

n Val
.05

Lengths: Left Channel

423
RS: 128215

num= 53
Elev Sta
100.2 1220
92.2 1370
66.4 1590
53.4 1730
53.2 1900
72.5 2114
92 2609.9
72.5 2859
53.9 3060
70 3410
83.1 3534

num= 5
n Val Sta
.035 1950

423

Elev
96.2
82.3
55.6
54.1
52.9
71
92
71.5
53
78.6
106.7

n Val
.05

Lengths: Left Channel

449
RS: 127766

num= 62
Elev Sta
102 1120
96.1 1280
74.6 1400
65.8 1730
53.5 1920

449

Elev
96.1
96.1
74.6
59.2
54.3

Sta
2777

Right
423

Sta
1300
1410
1610
1750
1910
2130
2610
2934
3170
3430

Sta
2935

Right
449

Sta
1180
1290
1510
1800
1990

n Val
.035

Sta
3161

Coeff Contr.

Elev

94
68.2
54.5
54.1
53.2
71.5

73
70.5
52.9
79.6

n Val
.035

.1

Sta
1310
1420
1630
1820
1950

2130.1
2722
2935
3190
3440

Sta
3357

Coeff Contr.

Elev
96.1

94
72.5
54.7
52.5

.1

Sta
1210
1340
1620
1820
2000

n Val
.06

Expan.
.3

Elev
93.9
66.8
54.6
52.5
70.5

92

72
70.5
52.8
79.3

n Val
.06

Expan.



2030 53.4 2050
2255 72.5 2289
2639.9 93 2640
3003 72.5 3060
3180 53.2 3190
3360 52.8 3450
3610 79.2 3620
3730 121.4 3754
Manning's n Values
Sta n Val Sta
1000 .05 1710
Bank Sta: Left Right
1710 3490

CROSS SECTION

RIVER: RIVER-1
REACH: Reach-1

INPUT
Description: X-127040 IS
X1127040

28 1030

Station Elevation Data

Sta Elev Sta
1000 95 1010
1170 95 1180
1240 95 1250
1300 67.1 1310
1540 75.5 1560
1730 76.1 1740
1840 58.1 1850
2080 54.6 2160
2250 52.9 2300
2556 71 2619
2858 72.5 2922
3177 61.5 3178
3190 57.4 3220
3330 52.6 3440
3640 77 3720
3810 78.7 38660

Manning's n Values

Sta n Val Sta

1000 .05 1790

53.3 2080 52.9
71 2339 72
72.5 2824 73
71.5 3137 70.5
53 3230 53.8
57.7 3460 60
79.3 3630 79.2
129.6
num= 5
n Val Sta n Val
.035 2120 .05
Lengths: Left Channel
427 427
RS: 127339

THE US FACE DTM STATION

2731 16 16
num= 78
Elev Sta Elev
95 1030 95
95 1190 95
94 1260 87
67.1 1320 67.2
75.4 1630 74.5
76.2 1790 72.8
58.1 1950 53.4
52.6 2170 52.5
61.5 2356 64.5
72.5 2675 76.5
71 2983 68.5
61.5 3179 61.5
53.2 3230 53.1
52.9 3520 57.1
76.8 3760 78.8
102.3 3892 106.6
num= 5
n Val Sta n Val
.035 2300 .07

2120 70.5 2197
2440 73 2440.1
2918 72 2968
3138 70.5 3139
3240 53.9 3270
3490 73.3 3500
3640 79.3 3650
Sta n Val Sta
3139 .035 3490
Right Coeff Contr.
427 .1

OF RR BRIDGE #35A

16
Sta Elev Sta
1130 95 1160
1200 95 1220
1270 81.6 1290
1340 67.4 1450
1640 74.6 1660
1820 59.6 1830
1960 53.5 2030
2200 53.4 2220
2412 67 2495
2739 78 2802
3065 67 3122
3180 61.5 3181
3270 53.9 3280
3530 58.7 3580
3780 78.1 3800
Sta n Val Sta
3181 .035 3580

71.5
93
71

70.5
53

75.8

82.4

n Val
.06

Expan.

Elev

O O
Ul

68.
72.
74.
58.
54.
53.
68.
76.
64.
61.
53.
74.
75.
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n Val
.06



Bank Sta:

Left
1790

CROSS SECTION

RIVER: RIVER-1
REACH: Reach-1

INPUT

Right
3580

Lengths: Left Channel

289

RS: 127040

Description: This is a REPEATED section.

Station Elevation Data

Sta

0

362
431.7
526.6
621
718.4
866.4
916.1
1760.9
2138
2246
2299.9
2354
2408
2461
2513
2560
2603
2638
2797

Elev
94
70.8
71.33
72.35
54.3
55.1
52.6
80.3
79.5
80
71.2
57.5
71.05
70.95
70.9
70.85
70.8
70.75
70.65
77.5

Sta
|
380
431.8
526.7
660
810.5
909.1
1000
1761
2199
2252
2300
2360
2414
2467
2519
2566
2609
2638.1
2814

Manning's n Values

Sta
0

Bank Sta:

BRIDGE

n Val
.06

Left
431.7

RIVER: RIVER-1
REACH: Reach-1

INPUT

Sta
431.7

Right
2638

num=
Elev
74.3
70.8
60.8
54.2
54.55
54
62.8
80.8
79.5
80.03
71.2
71.1
71.05
70.95
70.9
70.85
70.8
70.75
79.23
90.5

num=
n Val
.035

97
St
20
41
443,
613.
711.
810.
911.
108
190
2199.
2252.
230
2360.
2414.
2467.
2519.
2566.
2609.
265

5
St
909.

a
2
2
7
8
2
6
6
6
7
1
1
6
1

1
1
1
1
1
9

a
1

289

Elev
74.3
74.8
58.8
54.3
55.1
75.55
63.42
81.3
79.5
71.25
62.
71.
50.
51.
50.
50.
50.
59.

00O UTO0OWWWWE W

N

n Val
.08

Lengths: Left Channel

26

RS: 127032

26

Right
289

Sta
257
427.7
519.
613.
711.
817.
911.7
1403
1974
2199.2
2259
2306.1
2383
2437
2490
2539
2585
2612.5
2681

A w o u

Sta
2252.1

Right
26

Coeff

Elev
72.8

75
54.2
73.4
74 .45
75.6
76.62
80.
79.
64.
59.
51.
5o.
51.
5o.
50.
51.
60.
77.

00

ViNpPhOOWOOO DWW

n Val
.035

Coeff

Description: Bridge #7X-127024 IS THE DS FACE DTM STATION OF RR

Contr.
.1

Sta
328
427.8
519.6
620.9
718.3
817.7
916
1403.1
2056
2245.9
2276
2353.9
2407.
2460.
2512.
2559.
2602.
2637.
275

O O WV wWwLwuwuovo

Sta
2638

Contr.
.

Expan.

Elev
73.3
71.29
72.3
73.45
74 .5
53
76.62
80.8
79.5
64.3
58
50.9
51.9
50.3
50.3
50.8
51
64.1
77 .5

n Val
.06

Expan.
.3



X1127024

BRIDGE

29
73

1030

2

740

73

CONRAIL (SEPTA/READING) RR BRIDGE
HELICOPTER FLIGHT PHOTO

Distance from Upstream XS

#35A

Deck/Roadway Width
Weir Coefficient
Deck/Roadway Coordinates

Upstream
num=
Sta
427.7
519.6
620.9
810.6
916
1086
1760.9
1974
2199
2252
2354
2414
2513
2566
2638

44

Hi Cord
75
82.4
83.5
85.5
86.86
81.3
79.5
79.5
80.03
80
79.8
79.6
79.4
79.3
79.23

Lo Cord
75
72.3
73.45
75.55
76.82
81.3
79.5
79.5
80.03
71.2
71.05
70.95
70.85
70.8
70.65

2

2

2

.1
5.8
2.6

73

Sta Hi Cord Lo Cord

427.8
526.6
711.3
817.6
916.1
1403
1761
2056
199.1
2300
2360
2461
2519
2603
638.1

81.41
82.
84.
85.
80.
80.
79.
79.

80.03
79.9
79.8
79.5
79.4
79.2

79.23

Ul Ul 0w O U1 Ul

Upstream Bridge Cross Section Data
Station Elevation Data

Sta

0

362
431.7
526.6
621
718.4
866.4
916.1
1760.9
2138
2246
2299.9
2354
2408
2461
2513
2560
2603

Elev
94
70.8
71.33
72.35
54.3
55.1
52.6
80.3
79.5
80
71.2
57.5
71.05
70.95
70.9
70.85
70.8
70.75

Sta
|
380
431.8
526.7
660
810.5
909.1
1000
1761
2199
2252
2300
2360
2414
2467
2519
2566
2609

n

um=
Elev
74.3
70.8
60.8
54.2
54.55
54
62.8
80.8
79.5
80.03
71.2
71.1
71.05
70.95
70.9
70.85
70.8
70.75

97
Sta
202
412
443.7
613.8
711.2
810.6
911.6
1086
1907
2199.1
2252.1

2306
2360.1
2414.
2467.
2519.
2566.
2609.

PR RPRRR

71.29
72.35
74.45
75.6
80.3
80.8
79.5
79.5
71.25
71.1
71.05
70.9
70.85
70.75
79.23

Elev
74.3
74.8
58.8
54.3
55.1
75.55
63.42
81.3
79.5
71.25
62.3
71.
50.
51.
50.
50.
50.
59.

U1l 00 W wwuweRr

Sta Hi Cord Lo Cord
81.45

431.7
613.9
718.3
911.7
1000
1403.1
1907
2138
2246
2306
2408
2467
2560
2609

Sta
257
427.7
519.
613.
711.
817.
911.7
1403
1974
2199.2
2259
2306.1
2383
2437
2490
2539
2585
2612.5

A w o u

83.
84.6
86.8
.8
8
5

80

80.
79.

79.
79.
79.
79.
79.

4

%]
%]

N WUl OO

Elev

72.

75
54.
73.

8

2
4

74.45

75.

6

76.62

80.
79.
64.
59.
51.
50.
51.
50.
50.
51.
60.

00

NPhoOwuowOWOUODMWWU

71.33
73.4
74.5

76.62
80.8
80.8
79.5

80
71.2
71.1

70.95
70.9
70.8

70.75

Sta
328
427.8
519.6
620.9
718.3
817.7
916
1403.1
2056
2245.9
2276
2353.9
2407.
2460.
2512.
2559.
2602.
2637.

O OV OV LV VLV

Elev
73.3
71.29
72.3
73.45
74 .5
53
76.62
80.8
79.5
64.3
58
50.9
51.9
50.3
50.3
50.8
51
64.1



2638
2797

70.65
77.5

2638.1
2814

Manning's n Values

Sta
0

Bank Sta:

n Val
.06

Left
431.7

Sta
431.7

Right
2638

Downstream Deck/Roadway

num=
Sta
427 .7
519.6
620.9
810.6
916
1086
1760.9
1974
2199
2252
2354
2414
2513
2566
2638

44

Hi Cord
75
82.4
83.5
85.5
86.86
81.3
79.5
79.5
80.03
80
79.8
79.6
79.4
79.3
79.23

Lo Cord
75
72.3
73.45
75.55
76.82
81.3
79.5
79.5
80.03
71.2
71.05
70.95
70.85
70.8
70.65

Downstream Bridge Cross Section Data
Station Elevation Data

Sta

0

362
431.7
526.6
621
718.4
866.4
916.1
1760.9
2138
2246
2299.9
2354
2408
2461
2513
2560
2603

Elev
94
70.8
71.33
72.35
54.3
55.1
52.6
80.3
79.5
80
71.2
57.5
71.05
70.95
70.9
70.85
70.8
70.75

Sta
|
380
431.8
526.7
660
810.5
909.1
1000
1761
2199
2252
2300
2360
2414
2467
2519
2566
2609

79.23 2659
90.5
num= 5
n Val Sta
.035 909.1
Coeff Contr.
.1
Coordinates
Sta Hi Cord
427.8 81.41
526.6 82.5
711.3 84.5
817.6 85.6
916.1 80.3
1403 80.8
1761 79.5
2056 79.5
2199.1 80.03
2300 79.9
2360 79.8
2461 79.5
2519 79.4
2603 79.2
2638.1 79.23
num= 97
Elev Sta
74.3 202
70.8 412
60.8 443.7
54.2 613.8
54.55 711.2
54 810.6
62.8 911.6
80.8 1086
79.5 1907
80.03 2199.1
71.2 2252.1
71.1 2306
71.05 2360.1
70.95 2414.1
70.9 2467.1
70.85 2519.1
70.8 2566.1
70.75 2609.1

78

n Val
.08

Expan.

Lo Cord
71.29
72.35
74.45

75.6
80.3
80.8
79.5
79.5
71.25
71.1
71.05
70.9
70.85
70.75
79.23

Elev
74.3
74.8
58.8
54.3
55.1
75.55
63.42
81.3
79.5
71.25
62.3
71.
50.
51.
50.
50.
50.
59.

U1l 00 W wwuweRr

2681

Sta
2252.1

Sta
431.7
613.9
718.3
911.7

1000
1403.1
1907
2138
2246
2306
2408
2467
2560
2609

Sta
257
427.7
519.
613.
711.
817.
911.7
1403
1974
2199.2
2259
2306.1
2383
2437
2490
2539
2585
2612.5

A w o u

77.5

n Val
.035

Hi Cord
81.45
83.4
84.
86.
80.
80.
79.
8

8
79.
79.
79.
79.
79.

S U1 00 00 00 O

(O]

N WUl OO

Elev
72.8

75
54.2
73.4
74 .45
75.6
76.62
80.
79.
64.
59.
51.
5o.
51.
5o.
50.
51.
60.

00

NPhoOwuowOWOUODMWWU

2759

Sta
2638

Lo Cord
71.33
73.4
74.5
76.62
80.8
80.8
79.5
80
71.2
71.1
70.95
70.9
70.8
70.75

Sta
328
427.8
519.6
620.9
718.3
817.7
916
1403.1
2056
2245.9
2276
2353.9
2407.
2460.
2512.
2559.
2602.
2637.

O OV OV LV VLV

77.5

n Val
.06

Elev
73.3
71.29
72.3
73.45
74 .5
53
76.62
80.8
79.5
64.3
58
50.9
51.9
50.3
50.3
50.8
51
64.1



2638 70.65 2638.1 79.23 2659 78 2681 77.5 2759 77 .5
2797 77 .5 2814 990.5
Manning's n Values num= 5
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val
0 .06 431.7 .035 9909.1 .08 2252.1 .035 2638 .06

Bank Sta: Left Right Coeff Contr. Expan.
431.7 2638 .1 .3

Upstream Embankment side slope @ horiz. to 1.0 vertical
Downstream Embankment side slope = 0@ horiz. to 1.0 vertical
Maximum allowable submergence for weir flow = .98

Elevation at which weir flow begins =

Energy head used in spillway design =

Spillway height used in design =

Weir crest shape = Broad Crested

Number of Bridge Coefficient Sets = 1

Low Flow Methods and Data
Energy
Selected Low Flow Methods = Energy

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

CROSS SECTION

RIVER: RIVER-1

REACH: Reach-1 RS: 127024
INPUT
Description:
Station Elevation Data num= 97
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
(%} 94 .1 74.3 202 74.3 257 72.8 328 73.3
362 70.8 380 70.8 412 74.8  427.7 75 427.8 71.29
431.7 71.33 431.8 60.8 443.7 58.8 519.5 54.2 519.6 72.3
526.6 72.35 526.7 54.2 613.8 54.3 613.9 73.4  620.9 73.45
621 54.3 660 54.55 711.2 55.1 711.3 74 .45 718.3 74 .5
718.4 55.1 810.5 54 810.6  75.55 817.6 75.6 817.7 53



866.4 52.6 909.1
916.1 80.3 1000
1760.9 79.5 1761
2138 80 2199
2246 71.2 2252
2299.9 57.5 2300
2354 71.05 2360
2408 70.95 2414
2461 70.9 2467
2513 70.85 2519
2560 70.8 2566
2603 70.75 2609
2638 70.65 2638.1
2797 77.5 2814
Manning's n Values
Sta n Val Sta
0 .06 431.7
Bank Sta: Left Right
431.7 2638
CROSS SECTION
RIVER: RIVER-1
REACH: Reach-1
INPUT
Description:
Station Elevation Data
Sta Elev Sta
1629.9 96 1630
1720 74.4 1770
1940 73.8 2000
2230 53.5 2240
2450 52.6 2490
2600 61.5 2648
2877 72.5 2925
3036 76.5 3084
3313 64.5 3361
3450 53.9 3460
3620 52.9 3700
3760 75.6 3770
3820 76.1 3870
4170 78.6 4190
4280 95.9 4300
Manning's n Values
Sta n Val Sta

62.8 911.6 63.42
80.8 1086 81.3
79.5 1907 79.5
80.03 2199.1 71.25
71.2 2252.1 62.3
71.1 2306 71.1
71.05 2360.1 50.9
70.95 2414.1 51.9
70.9 2467.1 50.3
70.85 2519.1 50.3
70.8 2566.1 50.8
70.75 2609.1 59.5
79.23 2659 78
90.5
num= 5
n Val Sta n Val
.035 909.1 .08
Lengths: Left Channel
73 73
RS: 126951
num= 73
Elev Sta Elev
76.4 1640 74
74.4 1850 73
71.9 2020 71.9
53.4 2330 54.8
53.4 2520 53.2
64.5 2697 67
76.5 2981 78
72.5 3139 71
61.5 3362 61.5
53.8 3510 52.5
57.1 3710 58.9
75.7 3780 75.7
76.3 3970 80.3
79.6 4250 93.9
104.3 4329 110.6
num= 5
n Val Sta n Val

911.7
1403
1974

2199.2
2259
2306.1
2383
2437
2490
2539
2585
2612.5
2681

Sta
2252.1

Right
73

Sta
1670
1860
2100
2350
2540
2769
2982
3192
3363
3520
3742
3790
4070
4260

Sta

76.62
80.
79.
64.
59.
51.
50.
51.
50.
50.
51.
60.
77.

VMINPhOWWOVLOO D WU O

n Val
.035

916
1403.1
2056
2245.9
2276
2353.9
2407.9
2460.9
2512.9
2559.9
2602.9
2637.9
9

Sta
2638

Coeff Contr.

Elev
72.8

73
58.6
54.8

53
68.5

78
68.5
61.5
52.5

71
75.8
75.4
95.2

n Val

.1

Sta
1680
1930
2210
2430
2550
2822
2983
3264
3400
3550
3750
3800
4160
4270

Sta

76.62
80.8
79.5
64.3

58
50.9
51.9
50.3
50.3
50.8

51
64.1
77.5

n Val
.06

Expan.

52.9
52.9
74.2
75.9
78.5
94.8

n Val



1629.9 .05 2020

Bank Sta: Left Right
2020 3742

CROSS SECTION
RIVER: RIVER-1
REACH: Reach-1

INPUT

.035 2600 .08
Lengths: Left Channel
106 106
RS: 126845

Description: This is a REPEATED section.

Station Elevation Data

Sta Elev Sta
280 82 340
401 78.3 401
462 91 466
527 94.5 527
626 68 673
702 55 815
834 56.2 902
999 54 1172

1316 63.5 1316

1428 108.1 1434
1557.3 63 1557.4
1701.6 100 1707.6
1836.4 106.5 1836.4
1965.4 50.1 1980
2069.9 50.1 21e3.4

2139 52 2173
2238.4 104.9 2238.4
2364.2 72.75 2473.9
2596.9 74.75 2596.9

Manning's n Values
Sta n Val Sta
280 .05 626

Bank Sta: Left Right
626 2199

CROSS SECTION
RIVER: RIVER-1
REACH: Reach-1

INPUT

num=
Elev
78.3
89.3
91
72.5
62.3
56

52
63.5
105.4
108.1
106.4
100
65
50.1
50.1
53.3
81.25
75
98.75

num=
n Val
.035

95
Sta Elev
340 86.8
405 89.3
466 72.5
584 72.5
673 88.6
815 93.7
993 54
1172 102.4
1322 105.4
1434 62.5
1563.4 106.2
1707.6 65
1959.4 50.1
1998 50.1
2103.4 103.2
2199 68

2352.7 72.75
2473.9 101.75

2611.9 98.75
5

Sta n Val

1172 .08

Lengths: Left Channel

66 66

RS: 126779

3363

Right
106

2488.9
2611.9

Sta
1836.4

Right
66

.035

Coeff

Elev
86.
78.
72.
96.
88.
93.

N O vl vl w0

102.4
63.5
63

63

65
104.4
50.1
103.2
81.25
102.5
101.75
74.75

n Val
.035

Coeff

Description: X-126715 IS THE US FACE DTM STATION OF RR BRIDGE

3742

Contr.
.1

Sta
343
462
524
589
679
821
999
1178
1427
1557.
1701.
1830.
1965.
2035.
2109.
2232.
2364.
2488.
2726.

=

NONPRAERBRRPAO

Sta
2199

Contr.
.

.06

Expan.
.3

Elev
78.3
72.5
94.5
72.5
62.3
58
100
63.5
62.5
63
63.5
106.5
104
50.1
51
104.9
102.5
75

94

n Val
.06

Expan.
.3



X1126715 28

1000 2550 26 26
X-126765 IS THE DS FACE DTM

STATION OF RT 202 BRIDGE

X1126765 42 1370 2960 50
50 50
DEKALB PIKE/MARKLEY ST (RT 202/DANNEHOWER)
BRIDGE
HELICOPTER FLIGHT PHOTO #35
Station Elevation Data num= 95
Sta Elev Sta Elev Sta
280 82 340 78.3 340
401 78.3 401 89.3 405
462 91 466 91 466
527 94.5 527 72.5 584
626 68 673 62.3 673
702 55 815 56 815
834 56.2 902 52 993
999 54 1172 63.5 1172

1316 63.5 1316 105.4 1322
1428 108.1 1434  108.1 1434

1557.3 63 1557.4 106.4 1563.4
1701.6 100 1707.6 100 1707.6
1836.4 106.5 1836.4 65 1959.4

1965.4 50.1 1980 50.1 1998
2069.9 50.1 21e3.4 50.1 2103.4

2139 52 2173 53.3 2199
2238.4 104.9 2238.4 81.25 2352.7
2364.2 72.75 2473.9 75 2473.9

2596.9 74.75 2596.9 98.75 2611.9

Manning's n Values num= 5
Sta n Val Sta n Val Sta
280 .05 626 .035 1172

26

n Val
.08

Bank Sta: Left Right Lengths: Left Channel

626 2199 56
CROSS SECTION
RIVER: RIVER-1
REACH: Reach-1 RS: 126715

INPUT
Description: This is a REPEATED section.

Station Elevation Data num= 86
Sta Elev Sta Elev Sta
619 81.6 619.1 72.9 670

56

Elev
63.5

Sta
343
405
524
584
678.9
821
993
1178
1322
1557
1563.4
1830.4
1959.4
2030
2109.4
2232.4
2352.7
2488.9
2611.9

Sta
1836.4

Right
56

Sta
672.9

Elev
86.
78.
72.
96.
88.
93.
100
102.4
63.5
63

63

65
104 .4
50.1
103.2
81.25
102.5
101.75
74.75

N O vl v w0

n Val
.035

Sta
343
462
524
589
679
821
999
1178
1427
1557.
1701.
1830.
1965.
2035.
2109.
2232.
2364.
2488.
2726.

=

NONPRAEBRRPAO

Sta
2199

Coeff Contr.

Elev
62.6

.1

Sta
673

Elev
78.3
72.5
94.5
72.5
62.3
58
100
63.5
62.5
63
63.5
106.5
104
50.1
51
104.9
102.5
75

94

n Val
.06

Expan.
.3

Elev
72.8



680 72.8 680.1
741.1 55.9 794.9

855.9 55.3 856
917 72.55 924
978 72.5 985

1039  72.45 1046
1107 72.4 1107.1
1168.1 56.2 1196
1222 72.3 1222.1

1421.7 63 1484
1757.5 65 1886.4
2015.4 50.1 2030
2119.9 51 2159.4

2264 66 2288.3
2414.1 72.75 2414.2
2538.9 75 2646.9
2776.2 94

Manning's n Values
Sta n val Sta
619 .05 733.9

Bank Sta: Left Right
733.9 2264

BRIDGE

RIVER: RIVER-1
REACH: Reach-1

62.7
56
72.6
72.55
72.5
72.45
50.8
57.2
81
62.5
65
50.1
51

72
72.75
74.75

num=
n Val
.035

733.9
795
863

924.1

985.1

1046.1
1160.9
1199
1222.2
1607
2009.4
2048
2189
2288.4
2523.9
2647

5
Sta
1222.1

63.
72.
72.
53.
54.
53.
53.
59.

NRFPUWERROWOWONO

a 0

n Val
.08

Lengths: Left Channel

RS: 12

34

6702

34

734
802
863.1
952
1012
1099.9
1161
1203
1222.3
1613.4
2009.5
2080
2223
2402.7
2524
2661.8

Sta
1886.4

Right
34

72.75
72.7
51.8

52
53
53

72.35

61.3
81

63
50.1
51
53.3
72.75
75
74.75

n Val
.035

Coeff

Description: Bridge #6X-126689 IS THE DS FACE DTM STATION OF RR

INPUT
BRIDGE
X1126689 31 1000
192

2540

CONRAIL (READING) RR BRIDGE
HELICOPTER FLIGHT PHOTO #34A

Distance from Upstream XS
Deck/Roadway Width
Weir Coefficient

= 3

192

.1
3.8
2.6

Upstream Deck/Roadway Coordinates

num= 22

Sta Hi Cord Lo Cord
619 81.6 81.6
680 81.54 72.8
795 81.42 72.7
863 81.36 72.6
978 81.24 72.5

192

Sta Hi Cord Lo Cord

619.1
734
802
917
985

81.6
81.48
81.42

81.3
81.24

72.9
72.75
72.7
72.55
72.5

741
802.1
916.9
977.9

1038.9
1100
1168

1221.9

1222.4

1751.6

2015.3

2085.4
2249

2402.8

2538.8

2661.9

Sta
2264

Contr.
.1

Sta Hi Cord Lo Cord

673
741
856
924
1039

81.54
81.48
81.36

81.3
81.18

72.8
72.75
72.6
72.55
72.45

72.75
56.1
54
54.1
54.9
72.4
72.35
61.99
81
63.5
50.1
51
56.6
72.75
75
74.75

n Val
.05

Expan.
.3



1046 81.18 72.45 1100 81.12
1161 81.06 72.35 1168 81.06
1222.1 81 81

Upstream Bridge Cross Section Data

Station Elevation Data num= 86
Sta Elev Sta Elev Sta
619 81.6 619.1 72.9 670
680 72.8 680.1 62.7 733.9
741.1 55.9 794.9 56 795
855.9 55.3 856 72.6 863
917 72.55 924 72.55 924.1
978 72.5 985 72.5 985.1

1039  72.45 leo46 72.45 1046.1
1107 72.4 1107.1 50.8 1160.9
1168.1 56.2 1196 57.2 1199

1222 72.3 1222.1 81 1222.2
1421.7 63 1484 62.5 1607
1757.5 65 1886.4 65 2009.4
2015.4 50.1 2030 50.1 2048
2119.9 51 2159.4 51 2189

2264 66 2288.3 72 2288.4
2414.1 72.75 2414.2 72.75 2523.9
2538.9 75 2646.9 74.75 2647
2776.2 94

Manning's n Values num= 5
Sta n val Sta n Vval Sta
619 .05 733.9 .035 1222.1

Bank Sta: Left Right Coeff Contr.
733.9 2264 |

Downstream Deck/Roadway Coordinates

num= 22

Sta Hi Cord Lo Cord Sta Hi Cord
619 81.6 81.6 619.1 81.6
680 81.54 72.8 734 81.48
795 81.42 72.7 802 81.42
863 81.36 72.6 917 81.3
978 81.24 72.5 985 81.24

1046 81.18 72.45 1166  81.12
1161 81.06 72.35 1168 81.06
1222.1 81 81

Downstream Bridge Cross Section Data

Station Elevation Data num= 86
Sta Elev Sta Elev Sta
619 81.6 619.1 72.9 670

680 72.8 680.1 62.7 733.9

72.4
72.35

Rl Ui
[ BN L
« +« OV 00 . o e e
P RPNPUWRROOONOW

N NN U
(V2 \S 2 V)

74.75

n Val
.08

Expan.

Lo Cord
72.9
72.75
72.7
72.55
72.5
72.4
72.35

Elev
63.5
63.6

1107
1222

Sta
672.9
734
802
863.1
952
1012
1099.9
1161
1203
1222.3
1613.4
2009.5
2080
2223
2402.7
2524
2661.8

Sta
1886.4

Sta
673
741
856
924
1039
1107
1222

Sta
672.9
734

81.12
81

Elev
62.6
72.75
72.7
51.8
52

53

53
72.35
61.3
81

63
50.1
51
53.3
72.75
75
74.75

n Val
.035

Hi Cord
81.54
81.48
81.36

81.3
81.18
81.12

81

Elev
62.6
72.75

Sta
673
741
802.1
916.9
977.9
1038.9
1100
1168
1221.9
1222.4
1751.6
2015.3
2085.4
2249
2402.8
2538.8
2661.9

Sta
2264

Lo Cord
72.8
72.75
72.6
72.55
72.45
72.4
72.3

Sta
673
741

Elev
72.8
72.75
56.1
54
54.1
54.9
72.4
72.35
61.99
81
63.5
50.1
51
56.6
72.75
75
74.75

n Val
.05

Elev
72.8
72.75



741.1 55.9 794.9 56 795 72.7 802 72.7 802.1 56.1
855.9 55.3 856 72.6 863 72.6 863.1 51.8 916.9 54
917 72.55 924 72.55 924.1 53.8 952 52 977.9 54.1
978 72.5 985 72.5 985.1 54.1 1012 53 1038.9 54.9
1039 72.45 1046 72.45 1046.1 53.1 1099.9 53 1100 72.4
1107 72.4 1107.1 50.8 1160.9 53.3 1161 72.35 1168 72.35
1168.1 56.2 1196 57.2 1199 59.5 1203 61.3 1221.9 61.99
1222 72.3 1222.1 81 1222.2 81 1222.3 81 1222.4 81
1421.7 63 1484 62.5 1607 62 1613.4 63 1751.6 63.5
1757.5 65 1886.4 65 2009.4 50.1 2009.5 50.1 2015.3 50.1
2015.4 50.1 2030 50.1 2048 50.1 2080 51 2085.4 51
2119.9 51 2159.4 51 2189 52 2223 53.3 2249 56.6
2264 66 2288.3 72 2288.4 72 2402.7 72.75 2402.8 72.75
2414.1  72.75 2414.2 72.75 2523.9 75 2524 75 2538.8 75
2538.9 75 2646.9 74.75 2647 74.75 2661.8 74.75 2661.9 74.75
2776.2 94
Manning's n Values num= 5
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val
619 .05  733.9 .035 1222.1 .08 1886.4 .035 2264 .05
Bank Sta: Left Right Coeff Contr. Expan.
733.9 2264 .1 .3
Upstream Embankment side slope = @ horiz. to 1.0 vertical
Downstream Embankment side slope = 0@ horiz. to 1.0 vertical
Maximum allowable submergence for weir flow = .98
Elevation at which weir flow begins =
Energy head used in spillway design =
Spillway height used in design =
Weir crest shape = Broad Crested
Number of Bridge Coefficient Sets = 1
Low Flow Methods and Data
Energy
Selected Low Flow Methods = Energy
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

CROSS SECTION



RIVER: RIVER-1
REACH: Reach-1

INPUT
Description:
Station Elevation Data
Sta Elev Sta
619 81.6 619.1
680 72.8 680.1
741.1 55.9 794.9
855.9 55.3 856
917 72.55 924
978 72.5 985
1039 72.45 1046
1107 72.4 1107.1
1168.1 56.2 1196
1222 72.3 1222.1
1421.7 63 1484
1757.5 65 1886.4
2015.4 50.1 2030
2119.9 51 2159.4
2264 66 2288.3
2414.1 72.75 2414.2
2538.9 75 2646.9
2776.2 94
Manning's n Values
Sta n Val Sta
619 .05 733.9
Bank Sta: Left Right
733.9 2264
CROSS SECTION
RIVER: RIVER-1
REACH: Reach-1
INPUT
Description:
Station Elevation Data
Sta Elev Sta
1730 94.8 1840
2040 89 2080
2160 89 2170
2510 62.7 2620
2860 52.7 2880
3030 64.5 3166

RS: 126689
num= 86
Elev Sta Elev
72.9 670 63.5
62.7 733.9 63.6
56 795 72.7
72.6 863 72.6
72.55 924.1 53.8
72.5 985.1 54.1
72.45 1046.1 53.1
50.8 1160.9 53.3
57.2 1199 59.5
81 1222.2 81
62.5 1607 62
65 2009.4 50.1
50.1 2048 50.1
51 2189 52
72 2288.4 72
72.75 2523.9 75
74.75 2647 74.75
num= 5
n Val Sta n Val
.035 1222.1 .08
Lengths: Left Channel
192 192
RS: 126497
num= 68
Elev Sta Elev
91.5 1950 89
89 2120 89
89 2369.9 89
54.7 2670 53.4
52.6 2920 53.4
65 3302 64.5

Sta
672.9
734
802
863.1
952
1012
1099.9
1161
1203
1222.3
1613.4
2009.5
2080
2223
2402.7
2524
2661.8

Sta
1886.4

Right
192

Sta
1980
2130
2370
2750
2940
3438

Elev
62.6
72.75
72.7
51.8
52

53

53
72.35
61.3
81

63
50.1
51
53.3
72.75
75
74.75

n Val
.035

Sta
673
741
802.1
916.9
977.9
1038.9
1100
1168
1221.9
1222.4
1751.6
2015.3
2085.4
2249
2402.8
2538.8
2661.9

Sta
2264

Coeff Contr.

Elev
89
89

68.6
55

53.3
65

.1

Sta
2030
2150
2400
2790
2970
3575

Elev
72.8
72.75
56.1
54
54.1
54.9
72.4
72.35
61.99
81
63.5
50.1
51
56.6
72.75
75
74.75

n Val
.05

Expan.

Elev
89
89

68.4
55

52.9

64.5



3576
3790
4070
4470
4560.1
4970
5160
5270

64.5
52.8
76.4
77.1
98

98

98
106.5

3610
3880
4080
4520
4740
5000
5170
5290

Manning's n Values

Sta
1730

Bank Sta:

n Val
.05

Left
2510

CROSS SECTION

RIVER: RIVER-1
REACH: Reach-1

Sta
2510

Right
3910

Sta
1160
1400
1610
2000
2390
2510
2660
2740
3050
3230
3567
3790
4000
4230
4480
4680
4900
5070

INPUT

Description:

Station Elevation Data
Sta Elev
1150 88
1310 90.8
1590 95.3
1890 94.6
2290 86
2500 86

2659.9 86

2730 66.2
3040 55.2
3210 53.3
3478 64.5
3760 53.8
3970 57.1
4180 66.5
4370 74.4
4670 76.9
4830 97
5050 97
5210 97

5290

Manning's n Values

Sta
1150

n Val
.06

Sta
2750

53
57.2
76.4
78.3

98

98

98

106.5

num=
n Val
.035

3660
3910
4170
4530
4850
5070
5200
5350

5
Sta
3030

53.9
63.3
74.8
78.1
98

98
104.4
103.6

n Val
.08

Lengths: Left Channel

307
RS: 126190

num= 95
Elev Sta
87.3 1270
95.1 1510
95.5 1720
91.1 2110
86 2410
86 2520
66.3 2690
65.8 2750
55.2 3110
53 3240
65 3656
52.9 3800
63.8 4110
74.9 4240
76.4 4590
76.9 4680.1
97 4930
97 5080
97 5300

num= 5
n Val Sta
.035 3300

307

n Val
.08

3720
3980
4260
4540
4880
5080
5220

Sta
3576

Right
307

Sta
1290
1570
1770
2220
2450
2530
2700
2860
3140
3300
3700
3810
4120
4260
4600
4750
4990
5110
5370

Sta
4000

52.4
66.1
75.1
78.1
98

98
107.8

n Val
.035

3740
4020
4370
4560
4940
5150
5230

Sta
3910

Coeff Contr.

Elev
91
95.1
95.8
86
86
86
67.1
56.1
52.7
64.5
53
53
67.1
74.9
77 .7
97
97
97
101.8

n Val
.035

.1

Sta
1300
1580
1810
2230
2490
2580
2710
2940
3180
3389
3750
3880
4170
4300
4650
4790
5040
5200
5390

Sta
4000

53
75.2
77.3
78.1

98

98

107.8

n Val
.05

Expan.

Elev
90.9
95.2
95.2
86
86
86
65
53.4
53.4
65
53.9
52.8
66.5
74.4
76.9
97
97
97
101.7

n Val
.05



Bank Sta: Left
2750

CROSS SECTION

RIVER: RIVER-1
REACH: Reach-1

ev
96
76

91

Right
4000

Sta

430

770
1010
1149
1340
1460
1570
1780
1989
2260
2430
2510
2730
2790
3180

INPUT
Description:
Station Elevation Data
Sta E1l
400
679
1000
1129 62.
1310 52.
1420 52.
1560 52.
1750 52.
1920 52.
2250 69.
2420 70.
2480
2620
2780
3070
3520 102

.9

3630

Manning's n Values

Sta nyv
400

Bank Sta: Left
1129

CROSS SECTION
RIVER: RIVER-1
REACH: Reach-1

INPUT
Description:

al

.04

Sta
1129

Right
2011

Station Elevation Data

Sta El
400
679
1000

ev
96
76
63

Sta
430
770
1010

Lengths: Left Channel

452
RS: 125738

num= 78
Elev Sta
96 510
72 940
63.3 1020
52.7 1160
52.7 1360
52.7 1500
52.7 1590
52.7 1790
52.7 2011
70 2300
70.5 2430.1
91 2530
91 2740
91 2900
91 3290
110.1 3696

num= 3
n Val Sta
.035 2011

45

E1

62.
52.
52.
52.
52.
52.
63.
69.

115

2

ev
96
68

NN NN NN

8
91
91
91
91
91
.1

n Val
.04

Lengths: Left Channel

20
RS: 125718
num= 78
Elev Sta
96 510
72 940
63.3 1020

2

E1

62

0

ev
96
68
.7

Right
452

Sta

590

960
1070
1270
1370
1510
1620
1800
2030
2330
2450
2590
27560
2950
3400

Right
20

Sta
590
960
1070

Coeff Contr.

Elev

62.7
52.7
52.7
52.7
52.7
52.7
63.7
70.6

.1

Sta
678.9
961
1080
1300
1390
1520
1670
1910
2140
2400
2470
2610
2770
2960
3410

Coeff Contr.

Elev
96
64

62.7

.3

Sta
678.9
961
1080

Expan.

Elev

64
62.
52.
52.
52.
52.
52.
67.
70.6

91

AN NN NN

91
91
96.3

Expan.

Elev
96
64

62.7



1129 62.7 1130 58.3 1160 58.3 1270 58.3
1310 58.3 1340 58.3 1360 58.3 1370 58.3
1420 58.3 1460 58.3 1500 58.3 1510 58.3
1560 58.3 1570 58.3 1590 58.3 1620 58.3
1750 58.3 17860 58.3 1790 58.3 1800 58.3
1920 58.3 2010 58.3 2011 63.7 2030 63.7
2250 69.9 2260 70 2300 69.8 2330 70.6
2420 70.8 2430 70.5 2430.1 91 2450 91
2480 91 2510 91 2530 91 2590 91
2620 91 2730 91 2740 91 2750 91
2780 91 2790 91 2900 91 2950 91
3070 91 3180 91 3290 91 3400 96.4
3520 102.9 3630 110.1 3696 115.1

Manning's n Values num= 3
Sta n val Sta n Vval Sta n val
400 .04 1129 .035 2011 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff C

1129 2011 20 20 20

CROSS SECTION

RIVER: RIVER-1
REACH: Reach-1 RS: 125698

INPUT
Description: X-125608 IS THE US FACE DTM STATION OF SEPTA RR BRIDGE
X1125608
22 1000 1970 24 24 24
X-125718 IS THE DTM
STATION OF THE CREST OF NORRISTOWN DAM
X1125718 68 1020
2030 110 110 110
NORRISTOWN DAM
HELICOPTER FLIGHT

PHOTO #34
Station Elevation Data num= 78
Sta Elev Sta Elev Sta Elev Sta Elev
400 96 430 96 510 96 590 96
679 76 770 72 940 68 960 64
1000 63 1010 63.3 1020 62.7 1070 62.7
1129 62.7 1166 44 1167 44 1270 44
1310 44 1340 44 1360 44 1370 44
1420 44 1460 44 1500 44 1510 44
1560 44 1570 44 1590 44 1620 44
1750 44 1780 44 1790 44 1800 44

1920 44 1972 44 2011 63.7 2030 63.7

1300
1390
1520
1670
1910
2140
2400
2470
2610
2770
2960
3410

ontr.
.3

Sta
678.9
961
1080
1300
1390
1520
1670
1910
2140

58.
58.
58.
58.
58.
67.
70.

Expan.

.5

El

62

67

ev
96
64
.7
44
44
44
44
44
.6



2250 69.9 2260 70 2300 69.8

2420 70.8 2430 70.5 2430.1 91
2480 91 2510 91 2530 91
2620 91 2730 91 2740 91
2780 91 2790 91 2900 91
3070 91 3180 91 3290 91

3520 102.9 3630 110.1 3696 115.1

Manning's n Values num= 3
Sta n Val Sta n Vval Sta n Val
400 .04 1129 .035 2011 .04

Bank Sta: Left Right Lengths: Left Channel
1129 2011 96 96

CROSS SECTION
RIVER: RIVER-1
REACH: Reach-1 RS: 125608

INPUT
Description: This is a REPEATED section.

Station Elevation Data num= 68
Sta Elev Sta Elev Sta Elev
216 110 217 110 218 110
260 71.5 327.9 71.3 328 100.3
393 70.7 430 70.5 459.9 69.6
464.1 69.5 505 68.5 523.9 65.6
528.1 64 560 52.7 588 48
595.1 46.8 640 44 .8 670 44 .2
742 78.1 749 78.1 749.1 45.2
895.9 44 .7 896 78.1 903 78.1
1049.9 46 1050 78.1 1057 78.1
1203.9 45.6 1204 78.1 1211 78.1
1310 45.3 1357.9 46.1 1358 78.1
1460 47 1511.9 50.1 1512 78.1
1540 60 1580 65.5 1665.9 66.8
1673.1 66.9 1740 67.7 1740.1 98.5
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
216 .04 528.1 .035 1540 .04

Bank Sta: Left Right Lengths: Left Channel
528.1 1540 18 18

BRIDGE

2330
2450
2590
2750
2950
3400

Right
96

Sta
219.9
340
460
524
588.1
710
840
903.1
1057.1
1211.1
1365
1519
1666

Right
18

70.6
91
91
91
91

96.4

2400
2470
2610
2770
2960
3410

Coeff Contr.

Elev
110
100

95.7

95

78.1

45

45.5

44,

46.

45,

78.

78.

78.

PR R WNhW

.3

Sta
220
340.1
464
528
595
741.9
880
920
1120
1230
1365.1
1519.1
1673

Coeff Contr.

.3

70.6
91
91
91
91

96.3

Expan.
.5

Elev
72.8
71.2
95.7

95
78.1
45.1

46
43.5

48
44.8
46.8
53.2
78.1

Expan.
.5



RIVER: RIVER-1
REACH: Reach-1

INPUT

RS: 125596

Description: Bridge #5X-125584 IS THE DS FACE DTM STATION OF SEPTA RR
BRIDGE

X1125584

26
2

89

1000

1

960

289

289

SEPTA RED ARROW/PHILLY SUBURBAN TROLLY (POWELL ST) RR
BRIDGE
HELICOPTER FLIGHT PHOTO #33
USGS GAGE #01473500 IS
LOACATED AT THE BRIDGE PIER (ASSUMED AT DS FACE)
OF THIS BRIDGE

Distance from Upstream XS

WHICH IS LOCATED 600 FT UPSTREAM OF THE

Deck/Roadway Width
Weir Coefficient
Deck/Roadway Coordinates

Upstream
num=
Sta
218
328
460
528
595
896
1057
1358
1519
1740

Hi Co
1

104

1

98.
98.
98.
98.
98.
98.

29
rd
10
.8
00
99
5

Ul vl w Ul U

Lo Co
1

100
95

78.
78.
78.
78.
78.
78.

rd
10
.3
.7
95
1

R R RRPR

1

1

.1
7.8
2.6

Sta Hi Cord Lo Cord
110
100

219.9
340
464
588
742
903

1204
1365
1666
740.1

110
104.
99.
98.
98.
98.
98.
98.
98.
98.

Ul

Ul Ul ulululul vl O

Upstream Bridge Cross Section Data
Station Elevation Data

Sta
216
260
393
464.1
528.1
595.1
742
895.9
1049.9
1203.9
1310
1460
1540

El

1
71
70
69

46
78
44

45
45

ev
10
.5
.7
.5
64
.8
.1
.7

46

.6
.3

47

60

S

2
327
4

5

5

6

7

8

10
12
1357
1511
15

ta
17
.9
30
05
60
40
49
96
50
04
.9
.9
80

n

um=
Elev

110
71.
70.
68.
52.
44 .
78.
78.
78.
78.
46.
50.
65.

w

VR R R RRROONUVW

68
Sta
218
328

459.9
523.9
588
670
749.1
903

1057

1211

1358

1512

1665.9

95,
94,
78.
78.
78.
78.
78.
98.

7

VR RRRRW

Elev
110

100.
69.
65.

3
6
6

48

44,
45.
78.
78.
78.
78.
78.
66.

O R RRRRNMN

DEKALB ST BRIDGE

Sta Hi Cord Lo Cord

220
393
524
588.1
749
1050
1211
1512
1673

Sta
219.9
340
460
524
588.1
710
840
993.1
1057.1
1211.1
1365
1519
1666

110
104.1
99
98.5
98.
98.
98.
98.
98.

Ul vl vl ulun

Elev
110
100

95.7

95

78.1

45

45.5

44.

46.

45,

78.

78.

78.

R R R WNDW

100

78.
78.
78.
78.
78.
78.

S
2
340

.3
97
95
1

RPRRPRRR

ta
20
.1

464

5

5
741
8

9

11
12
1365
1519
16

28
95
.9
80
20
20
30
.1
.1
73

Elev
72.8
71.2
95.7

95
78.1
45.1



1673.1 66.9 1740
Manning's n Values
Sta n Vval

216 .04

Sta
528.1

Left
528.1

Bank Sta: Right

1540

67.7

num=
n Val
.035

1740.1

3
Sta
1540

Coeff Contr.

.3

Downstream Deck/Roadway Coordinates

num= 29

Sta Hi Cord Lo Cord
218 110 110
328 104.8 100.3
460 100 95.7
528 99 95
595 98.5 78.1
896 98.5 78.1
1057 98.5 78.1
1358 98.3 78.1
1519 98.5 78.1
1740 98.5 78.1

Sta Hi Cord
219.9 110
340 104.5
464 99.6
588 98.5
742 98.5
903 98.5
1204 98.5
1365 98.5
1666 98.5
1740.1 98.5

Downstream Bridge Cross Section Data

Station Elevation Data

Sta Elev Sta

216 110 217

260 71.5  327.9

393 70.7 430
464.1 69.5 505
528.1 64 560
595.1 46.8 640
742 78.1 749
895.9 44.7 896
1049.9 46 1050
1203.9 45.6 1204
1310 45.3 1357.9
1460 47 1511.9
1540 60 1580
1673.1 66.9 1740

Manning's n Values

Sta n Val Sta

216 .04 528.1

Bank Sta: Left Right
528.1 1540

num=
Elev
110
71.
70.
68.
52.
44,
78.
78.
78.
78.
46.
50.
65.
67.

w

NURRRRRROWONUU

num=
n Val
.035

68
Sta
218
328

459.9
523.9
588
670
749.1
903

1057

1211

1358

1512

1665.9
1740.1

3
Sta
1540

Coeff Contr.

Upstream Embankment side slope
Downstream Embankment side slope

.3

98.5

n Val
.04

Expan.

Lo Cord
110
100

95.7
94.3
78.1
78.1
78.1
78.1
78.1
98.5

Elev
110
100.3
69.6

NN DD o))
00 00 U1 p Ul
N
o O

o N NN
o 00 00 00
VOO R R R RERNN

Xe}
00

n Val
.04

Expan.
.5

Sta Hi Cord Lo Cord

220 110 100.3
393 104.1 97
524 99 95
588.1 98.5 78.1
749 98.5 78.1
1050 98.5 78.1
1211 98.5 78.1
1512 98.5 78.1
1673 98.5 78.1
Sta Elev Sta
219.9 110 220
340 100 340.1
460 95.7 464
524 95 528
588.1 78.1 595
710 45 741.9
840 45.5 880
903.1 44 .3 920
1057.1 46.2 1120
1211.1 45.3 1230
1365 78.1 1365.1
1519 78.1 1519.1
1666 78.1 1673
© horiz. to 1.0 vertical
@ horiz. to 1.0 vertical

Elev
72.8
71.2
95.7

95
78.1
45.1

46
43.5

48
44.8
46.8
53.2
78.1



Maximum allowable submergence for weir flow

Elevation at which weir flow begins
Energy head used in spillway design
Spillway height used in design
Weir crest shape

Number of Bridge Coefficient Sets

Low Flow Methods and Data

Energy

Selected Low Flow Methods

High Flow Method

Energy Only

= Energy

Additional Bridge Parameters

Add Friction component to Momentum

= 1

= Broad Crested

Do not add Weight component to Momentum

Class B flow critical depth computations use critical depth

Criteria to check for pressure flow

inside the bridge at the upstream end
= Upstream energy grade line

CROSS SECTION

RIVER: RIVER-1
REACH: Reach-1

Sta
217
327.9
430
505
560
640
749
896
1050
1204
1357.9
1511.9
1580

INPUT
Description:
Station Elevation Data
Sta Elev
216 110
260 71.5
393 70.7
464.1 69.5
528.1 64
595.1 46.8
742 78.1
895.9 44.7
1049.9 46
1203.9 45.6
1310 45.3
1460 47
1540 60
1673.1 66.9

Manning's n Values

Sta
216

n Val
.04

1740

Sta
528.1

RS: 1255

num=
Elev
110
71.
70.
68.
52.
44,
78.
78.
78.
78.
46.
50.
65.
67.

w

NURRRRRROWONUU

num=
n Val
.035

84

68
Sta
218
328

459.9
523.9
588
670
749.1
903

1057

1211

1358

1512

1665.9
1740.1

Sta
1540

Elev
110
100.3
69.6

NN DD o))
00 00 U1 p Ul
N
o O

o N NN
o 00 00 00
VOO R R R RERNN

Xe}
00

n Val
.04

.98

Sta
219.9
340
460
524
588.1
710
840
903.1
1057.1
1211.1
1365
1519
1666

Elev
110
100

95.7

95

78.1

45

45.5

44,

46.

45,

78.

78.

78.

PR R WNhW

Sta
220
340.1
464
528
595
741.9
880
920
1120
1230
1365.1
1519.1
1673

Elev
72.8
71.2
95.7

95
78.1
45.1

46
43.5

48
44.8
46.8
53.2
78.1



Left
528.1

Bank Sta:

CROSS SECTION

RIVER: RIVER-1

REACH: Reach-1

INPUT

Description: X-124990 IS THE US FACE DTM STATION OF DEKALB ST BRIDGE

X1124990

31

Right
1540

1020

Station Elevation Data

Sta El
1000 107
1360 92
1510 91
1690
1770
2020 70
2230 46
2430 46
2600 46
2860 46
2970
3080 65
3350
3530
3750
3960
4320 92
4550 1
4723 112

ev
.8
.5
.6
91
91
.4
.8
.7
.9
.6
52
.6
87
87
87
87
.7
09
.9

Sta
1110
1410
1520
1700
1820
2040
2270
2450
2640
2870
3010
3090
3360
3550
3850
4040
4430
4560

Manning's n Values

Sta
1000

nVv

Left
2060

Bank Sta:

CROSS SECTION

RIVER: RIVER-1
REACH: Reach-1

al

.04

Sta
2060

Right
3010

Lengths: Left Channel

289

RS: 125295

1880 61
num= 91
Elev Sta
100.2 1220
92.9 1430
91 1540
91 1720
91 1999.9
70.3 2060
46.4 2380
46.4 2520
47.2 2720
46.6 2900
66.8 3020
65.6 3160
87 3440
87 3560
87 3920
87 4150
100.2 4460
108.8 4570
num= 3
n Val Sta
.035 3010

289

61

Elev
94.7
93

91

91

91

70

46

52
51.2
47.6
68.3
66.5
87

87

87
88.6
102.6
107.4

n Val
.04

Lengths: Left Channel

380

RS: 124990

298

Right
289

61

Sta
1330
1450
1550
1730
2000
2110
2390
2570
2770
2920
3030

3160.1
3450
3600
3930
4160
4480
4580

Right
250

Coeff Contr.

Elev
92.4
92.6
91

91
70.6
52.4
46
46.6
47.5
47.3
68.3
87

87

87

87
88.8
102.1
107.3

.3

Sta
1340
1470
1580
1740
2010
2120
2420
2580
2820
2960
3050
3330
3500
3710
3940
4210
4490
4690

Coeff Contr.

.3

Expan.

Expan.
.5



INPUT

Description: This is a REPEATED section.

Station Elevation Data

Sta Elev Sta
50 94  419.9
530 50.5 544.5
601.9 48.7 602
630 46.5 667.5
725 57.6 733
836.5 46.5 847.9
867.5 46.3 913.5
970.9 46 971
1030 46 1036.5

1094 57.6 1102
1173 45.8 1205.5
1236.5 47 .4 1273
1328.5 56.4 1340
1580.1 91 1810

Manning's n Values
Sta n val Sta
50 .04 498.5

Bank Sta: Left Right
498.5 1340

BRIDGE
RIVER: RIVER-1
REACH: Reach-1

INPUT

Description: Bridge #4FROM FILE SCT@17.DAT

num=
El

49,
54.
46.
57.
46.
46.
58.
45.
57.
47.
45,

num=

ev
94

1
8
8
6
4
1
9
9
6
3
5

60
91

n Val

.0

35

69
Sta
420
565
610
680
733.1
848
930
979
1070
1102.1
1216.9
1282.5
1340.1

1910

3
Sta
1340

Elev
73.8

47
54.8

47

47
58.9

46
58.
45,
46.
47.
45,
76.

a2 WY 2 BRNo I N RN V) BRVo)

n Val
.04

Lengths: Left Channel

68

RS: 124959.5

X-124929 IS THE DS FACE DTM STATION
OF DEKALB ST BRIDGE

X1124929 37 1000
484 484

DEKALB STREET BRIDGE (OLD

HELICOPTER

FLIGHT PHOTO

Distance from Upstream XS

Deck/Roadway Width
Weir Coefficient

num= 36
Sta Hi Cord Lo Cord
487 76.6 76.6

1770

484

ROUTE 202?)

#32

.1

67.8

2.6
Upstream Deck/Roadway Coordinates

68

Sta Hi Cord Lo Cord
498.5

77

66.3

Sta
487
575
610.1
713.5
744 .5
856
950
979.1
1082.5
1113.5
1217
1295
1510
2010

Right
68

Elev Sta Elev
76.6 498.5 66.3
47 590.5 48
48.5 621.5 47.3
47 724.9 47
46.9 790.5 46.7
58.9 856.1 46.3
45 959.5 45.5
46 990.5 46
46 1093.9 46.7
46.6 1159.5 45.9

54.8 1225 54.8

45.5 1310 50.5

70.5 1580 70.5
91

Coeff Contr. Expan.
.3 .5

Sta Hi Cord Lo Cord

544.5

78.7 72.8



590.5 80 69.2
621.5 80 69.9
725 83.1 57.6
790.5 84.2 78.2
856 84.6 58.9
959.5 84.65 73.9

990.5 84.5 73.7
1094 83.2 57.6
1159.5 82.1 76.2
1225 80.3 54.8
1328.5 77 66.3

Upstream Bridge Cross Section Data

Station Elevation Data

Sta Elev Sta
50 94 419.9
530 50.5 544.5
601.9 48.7 602
630 46.5 667.5
725 57.6 733
836.5 46.5 847.9
867.5 46.3 913.5
970.9 46 971
1030 46 1036.5

1094 57.6 1102
1173 45.8 1205.5
1236.5 47 .4 1273
1328.5 56.4 1340
1580.1 91 1810

Manning's n Values
Sta n Vval Sta
50 .04 498.5

Bank Sta: Left Right
498.5 1340

Downstream Deck/Roadway
num= 36
Sta Hi Cord Lo Cord
487 76.6 76.6
590.5 80 69.2
621.5 80 69.9
725 83.1 57.6
790.5 84.2 78.2
856 84.6 58.9
959.5 84.65 73.9
990.5 84.5 73.7
1094 83.2 57.6
1159.5 82.1 76.2

6
667
7
836
867
9
1036
11
1205
1236
13

num=
El

49,
54.
46.
57.
46.
46.
58.
45.
57.
47.
45,

num=

02
.5
33
.5
.5
71
.5
02
.5
.5
40

ev
94

1
8
8
6
4
1
9
9
6
3
5

60
91

n Val

.0

35

80.3
82.1
83.2
84.5
84.65
84.6
84.2
83.1
80.8
80
76.6

69
Sta
420
565
610
680
733.1
848
930
979
1070
1102.1
1216.9
1282.5
1340.1

1910

3
Sta
1340

Coeff Contr.

.3

Coordinates
Sta Hi Cord
498.5 77
602 80.3
667.5 82.1
733 83.2
836.5 84.5
867.5 84.65
971 84.6
1036.5 84.2
1102 83.1
1205.5 80.8

54.8
76.2
57.6
73.7
73.9
58.9
78.2
57.6

%]

Elev
73.8

47
54.8

47

47
58.9

46
58.
45,
46.
47.
45,
76.

(a2 W2 BRNo I N RN V) BRVo)

n Val
.04

Expan.
.5

Lo Cord
66.
54.
76.
57.
73.
73.
58.
78.
57.

OO N LVOUNODNOWW

N

610
713.5
744.5

848
913.5

979

1082.5
1113.5

1217
1282.5
1340.1

Sta
487
575
610.1
713.5
744 .5
856
950
979.1
1082.5
1113.5
1217
1295
1510
2010

Sta
544 .5
610
713.5
744.5
848
913.5
979
1082.5
1113.5
1217

Hi

80.5
82.9
83.4
84.55
84.9
84.55
83.4
82.4
80.5
78.7
76.6

Elev
76.6
47
48.5
47
46.9
58.9
45
46
46
46.6
54.8
45.5
70.5
91

Cord
78.7
80.5
82.9
83.4
84 .55
84.9
84 .55
83.4
82.4
80.5

1
1

Lo

54.
72.
72.
58.
78.
58.
72.
72.
54.
72.
76.

N0 O00WOoO WVWWOLVO PO

498.
590.
621.
724.
790.
856.
959.
990.
093.
159.

1225

1310

1580

(Vo RNV RV B NV, RRVo RV, BNV, BNV, |

9]

Cord
72.
54.
72.
72.
58.
78.
58.
72.
72.
54.

00O WOV WWOoO b O

Elev
66.3

48
47.3

47
46.7
46.3
45.5

46
46.7
45.9
54.8
50.5
70.5



1225 80.3 54.8 1236.5 80 69.2 1282.5
1328.5 77 66.3 1340 76.6 60 1340.1

Downstream Bridge Cross Section Data

Station Elevation Data num= 69
Sta Elev Sta Elev Sta Elev Sta
50 94 419.9 94 420 73.8 487
530 50.5 544.5 49.1 565 47 575
601.9 48.7 602 54.8 610 54.8 610.1
630 46.5 667.5 46.8 680 47  713.5
725 57.6 733 57.6 733.1 47 744.5
836.5 46.5 847.9 46.4 848 58.9 856
867.5 46.3 913.5 46.1 930 46 950
970.9 46 971 58.9 979 58.9 979.1
1030 46 1036.5 45.9 1070 45.5 1082.5
1094 57.6 1102 57.6 1102.1 46.7 1113.5
1173 45.8 1205.5 47.3 1216.9 47.9 1217
1236.5 47.4 1273 45.5 1282.5 45.5 1295
1328.5 56.4 1340 60 1340.1 76.6 1510
1580.1 91 1810 91 1910 91 2010
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
50 .04 498.5 .035 1340 .04
Bank Sta: Left Right Coeff Contr. Expan.
498.5 1340 .3 .5
Upstream Embankment side slope = 0 horiz.
Downstream Embankment side slope = 0@ horiz.
Maximum allowable submergence for weir flow = .98
Elevation at which weir flow begins =
Energy head used in spillway design =
Spillway height used in design =
Weir crest shape = Broad Crested

Number of Bridge Coefficient Sets = 1

Low Flow Methods and Data
Energy
Selected Low Flow Methods = Energy

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

Elev
76.6
47
48.5
47
46.9
58.9
45
46
46
46.6
54.8
45.5
70.5
91

to 1.0 vertical
to 1.0 vertical

Sta
498.
590.
621.
724,
790.
856.
959,
990.

1093.
1159.
1225
1310
1580

(o VRNV B RV, B Vo RV, BV, RV, |

Ul

Elev
66.3

48
47.3

47
46.7
46.3
45.5

46
46.7
45.9
54.8
50.5
70.5



Criteria to check for pressure flow = Upstream energy grade line

CROSS SECTION

RIVER: RIVER-1
REACH: Reach-1

INPUT
Description:
Station Elevation Data
Sta Elev Sta
50 94 419.9
530 50.5 544.5
601.9 48.7 602
630 46.5 667.5
725 57.6 733
836.5 46.5 847.9
867.5 46.3 913.5
970.9 46 971
1030 46 1036.5
1094 57.6 1102
1173 45.8 1205.5
1236.5 47 .4 1273
1328.5 56.4 1340
1580.1 91 1810
Manning's n Values
Sta n Val Sta
50 .04  498.5
Bank Sta: Left Right
498.5 1340
CROSS SECTION
RIVER: RIVER-1
REACH: Reach-1
INPUT
Description:
Station Elevation Data
Sta Elev Sta
1000 97.3 1110
1230 89 1240
1530 89 1560
1750 89 1770
1850 89 1900
2140 69.1 2190

RS: 124929
num= 69
Elev Sta Elev
94 420 73.8
49.1 565 47
54.8 610 54.8
46.8 680 47
57.6 733.1 47
46.4 848 58.9
46.1 930 46
58.9 979 58.9
45.9 1070 45.5
57.6 1102.1 46.7
47.3 1216.9 47.9
45,5 1282.5 45.5
60 1340.1 76.6
91 1910 91
num= 3
n Val Sta n Val
.035 1340 .04
Lengths: Left Channel
484 484
RS: 124445
num= 70
Elev Sta Elev
90.7 1120 90.5
89 1350 89
89 1590 89
89 1780 89
89 1960 89
67 2200 65.4

Sta
487
575
610.1
713.5
744 .5
856
950
979.1
1082.5
1113.5
1217
1295
1510
2010

Right
484

Sta
1130
1370
1700
1800

2129.9
2270

Elev
76.6
47
48.5
47
46.9
58.9
45
46
46
46.6
54.8
45.5
70.5
91

Sta
498.
590.
621.
724,
790.
856.
959,
990.

1093.
1159.
1225
1310
1580

O v vl = U1 O U U1 U

Ul

Coeff Contr.

Elev
90.5
89
89
89
89
46.7

.3

Sta
1150
1420
1730
1820
2130
2340

Elev
66.3

48
47.3

47
46.7
46.3
45.5

46
46.7
45.9
54.8
50.5
70.5

Expan.

Elev
90.8
89
89
89
69
44 .1



2450
2820
3020
3240.1
3690
3860
4160
4520

44 .4
48.3
66.6
88
88
88
88
97.9

2560
2830
3060
3470
37560
3880
4180
4630

Manning's n Values

Sta
1000

Bank Sta:

n Val
.04

Left
2200

CROSS SECTION

RIVER: RIVER-1
REACH: Reach-1

Sta
2200

Right
2870

Sta
1110
1540
1800
1890
2100
2290
2540
2900
2990

3080.1
3420
3700
4160

INPUT
Description:
Station Elevation Data
Sta Elev
1000 91
1510 91
1770 91
1880 91
2090 91
2289.9 91
2490 65.2
2810 44 .5
2980 50
3080 65.6
3320 66.3
3660 68.7
4050 91
4490 91

4600

Manning's n Values

Sta
1000

Bank Sta:

n Val
.04

Left
2490

CROSS SECTION

Sta
2490

Right
3000

44 .4
51
67
88
88
88
88
105.4

num=
n Val
.035

2670
2870
3130
3500
3780
3980
4190
4690

3
Sta
2870

44 .4
67.9
67.3
88
88
88
88
109.9

n Val
.04

Lengths: Left Channel

782
RS: 123663
num= 69
Elev Sta
91 1220
91 1650
91 1840
91 2000
91 2110
70.6 2340
48.5 2630
44.5 2920
55.3 3000
86 3249.9
66.7 3530
71.1 3700.1
91 4270
94.9 4710
num= 3
n Val Sta
.035 3000
Lengths:

782

Elev
91
91
91
91
91

69.9

43.2

44 .3

62.5
86
69
91
91

101.6

n Val
.04

Left Channel

712

712

2740
2880
3170
3560
3840
4080
4300
4700

Right
782

Sta
1330
1690
1850
2060
2140
2450
2700
2930
3060
3250
3540
3920
4350
4712

Right
712

44.6
68.1
67.8
88

88

88

88
109.5

2770
2970
3240
3580
3850
4150
4410
4702

Coeff Contr.

Elev
91
91
91
91
91

67.8

43,

44,

65.

65.

69.
91

= 00 OV WwhH

101.7

.1

Sta
1420
1710
1870
2080
2170
2480
2750
2970
3070
3290
3630
3940
4380

Coeff Contr.

.1

44.2
66.4
68.2
88

88

88
93.7
109.6

Expan.

Elev
91
91
91
91

66.7
45.
a47.
65.
65.
69.

R R UIT0ONDNO

O O

Expan.
.3



RIVER: RIVER-1
REACH: Reach-1

Sta
1110
1480
1600
1830
2020
2230
2360
2460
2670
2760
3150
3420

INPUT

Description:

Station Elevation Data
Sta Elev
1000 94
1470 74.3
1590 67.2
1820 66.5
2010 63.3
2140 42.7
2330 44 .6
2450 62.6
2630 65.3
2750 85
3110 74.5

3190.1 96

3570 96

3640

Manning's n Values
Sta n Vval
1000 .05

Bank Sta: Left
2010

CROSS SECTION

RIVER: RIVER-1
REACH: Reach-1

Sta
2010

Right
2450

Sta
1110
1380
1630
1950
2350
2510
2695
2870

INPUT

Description:

Station Elevation Data
Sta Elev
1000 93
1360 73.4
1590 71.3
1840 68.8
2240 43.6
2500 44 .6
2610 65.6
2860 68.9
3150 91.8

3190

Manning's n Values

RS: 122951

num=
Elev
94
74.
66.
66.
60.
45,
44 .
63.
65
85
75.7
96
96

O wWwowhNwWw

num=
n Val
.035

65
Sta
1220
1500
1610
1890
2040
2250
2370
2490
2680
2870
3160
3430
3750

3
Sta
2450

Elev
94
74.1
66.2
66
50.1
44.2
44 .3
63.9
65.1
85
75.8
96
96

n Val
.05

Lengths: Left Channel

RS: 122312

num=
Elev
93
73.8
68.8
67
44
44 .
73.
71.
94,

(o 2NV, IF = o)}

num=

639

44
Sta
1220
1390
1660
2060
2430
2550
2800
2980
3210

639

Elev

73.8
69.
63.
44,
45.
69.
75.
94,

O R, NOWEWU

Sta
1389.9
1560
1620
1940
2050
2290
2400
2490.1
2720
2900
3180
3440
3770

Right
639

Sta
1330
1500
1750
2070
2470
2560
2830
3000
3268

Elev
94
74.3
65.3
64.7
47
44 .3
45
84
65.4
85
75.7
96
96

Sta
1390
1570
1710
1990
2130
2320
2410

2629.9
2720.1
3109.9
3190
3460
3816

Coeff Contr.

Elev

93
70.4
69.7
63.2
44.8
47.7

70
76.3
93.7

.1

Sta
1359.9
1530
1810
2170
2480
2600
2840
3040

Expan.

.3

Elev
93
70
69

45.3

44.8
63
70

83.3



Sta n Val Sta
1000 .05 2070

Left
2070

Bank Sta: Right

2610

CROSS SECTION

RIVER: RIVER-1
REACH: Reach-1

INPUT

Description:

Station Elevation Data
Sta Elev Sta
1000 94 1020
1430 73.6 1520
1630 62.9 1700
1950 84 2039.9
2100 64.3 2110
2180 46.1 2220
2520 45 2590
2630 55.8 2640
2720 69.1 2770
2900 92.9 2970

Manning's n Values
Sta n Val Sta
1000 .05 2130

Bank Sta: Left Right

2130 2640

CROSS SECTION

RIVER: RIVER-1

REACH: Reach-1

INPUT

Description:

Station Elevation Data
Sta Elev Sta
1000 94 1010
1070 94 1160
1320 94 1330
1510 74.5 1550
1670 69.7 1700
1860 63.4 1920

n Val Sta n Val
.035 2610 .05
Lengths: Left Channel
822 822
RS: 121490
num= 50
Elev Sta Elev
94 1130 94
71.4 1530 71.3
67.4 1700.1 84
84 2040 64.2
64.3 2130 63.3
44 .6 2330 44.1
44.7 2600 45.1
59.1 2650 59.2
73.5 2780 75.5
94.3 2990 94.4
num= 3
n Val Sta n Val
.035 2640 .05
Lengths: Left Channel
688 688
RS: 120802
num= 55
Elev Sta Elev
94 1030 94
94 1230 94
94 1400 94
73.8 1620 75.2
60.3 1740 66
63.1 1950 62.3

Right
822

Sta
1399.9
1580
1830
2060
2140
2440
2610
2670
2820
3100

Right
688

Sta
1040
1270

1499.9
1650
1750
2060

Coeff Contr. Expan.
.1 .3
Elev Sta Elev
94 1400 73.6
73 1600 70.9
84 1840 84
64.2 2090 64.1
61 2170 48.3
44 2470 44.1
46.8 2620 50.6
54.5 2680 55
90.8 2860 92.9
99.7 3107 100.1
Coeff Contr. Expan.
.1 .3
Elev Sta Elev
94 1050 94
94 1290 94
94 1500 74.3
71.5 1660 71.7
65.6 1760 65.5
44.3 2090 42.9



2170 42.5 2280
2410 48.2 2440
2500 53.9 2560
2670 78.6 2680
2920 84.9 3030
Manning's n Values
Sta n Vval Sta
1000 .06 1950
Bank Sta: Left Right
1950 2440

CROSS SECTION

RIVER: RIVER-1
REACH: Reach-1

INPUT

Description: FROM FILE SCT@16.DAT

Station Elevation Data

Sta Elev Sta
1000 88.7 1090
1300 80.3 1330
1380 76 1390
1440 76 1450
1540 76 1550
1690 76 1760
1860 72.8 1940
2230 41.5 2250
2300 41.6 2400
2520 60.9 2580
2930 80.9 3040
3317 99.7

Manning's n Values
Sta n Val Sta
1000 .06 2060

Left
2060

Bank Sta: Right

2520

CROSS SECTION

RIVER: RIVER-1
REACH: Reach-1

44.1 2320 44.7
59.2 2450 60.2
69.7 2610 74
76 2690 74.7
90.7 3140 96.3
num= 3
n Val Sta n Val
.035 2440 .05
Lengths: Left Channel
650 602
RS: 120200
num= 56
Elev Sta Elev
81.4 1200 81.1
80.7 1350 80.7
76 1400 76
76 1470 76
76 1570 76
77 1830 72.7
64.8 1950 64.9
41.6 2270 41.8
43.2 2410 43.3
64.1 2600 64.1
85.7 3060 85.9
num= 3
n Val Sta n Val
.035 2520 .05
Lengths: Left Channel
1150 918
RS: 119282

2380
2480
2640
2700
3250

Right
550

Sta
1240
1360
1410
1480
1600
1840
2060
2280
2460
2710
3100

Right
650

44.9
53.2
79.4
74.7
101.4

2400
2490
2660
2810
3283

Coeff Contr.

Elev
80.8
78.4
76
76

72.7
58.
41.
45.
71.
86.

NN B OO

.1

Sta
1280
1370
1420
1490
1610
1850
2120
2290
2480
2820
3210

Coeff Contr.

.1

45.7
52.7
80.2
80.4
103.3

Expan.
.3

Elev
80.4
76
76
76
76
72.8
44 .2
41.7
49
76.8
93.1

Expan.
.3



INPUT

Description:

Station Elevation Data
Sta Elev Sta
1089 90 1090
1180 70.3 1230
1340 68.8 1350
1410 64.2 1420
1580 40.8 1640
1820 44.5 1880
2045 64 2075
2415 84

Manning's n Values
Sta n Val Sta
1089 .06 1420

Bank Sta: Left Right

1420 1880

CROSS SECTION

RIVER: RIVER-1

REACH: Reach-1

INPUT

Description: X-118798 IS

BRIDGE
X1118798 34 1440

Station Elevation Data

Sta Elev Sta
1000 135.8 1010
1130 64.1 1160
1230 45.4 1320
1550 44 .8 1560
1650 59.2 1670
1780 70.3 1830
2050 80 2050.1
Manning's n Values
Sta n Val Sta
1000 .04 1170
Bank Sta: Left Right
1170 1590

CROSS SECTION

num= 36
Elev Sta Elev
70.4 1100 70.

4
70.3 1240 70.4
65 1360 64.7
66.5 1430 63.9
41 1660 40.6
61.9 1885 62.3
2

68 2205 7

num= 3
n Val Sta n Val
.035 1880 .06
Lengths: Left Channel
348 348
RS: 118934

THE US FACE DTM STATION

1860 61 61

num= 32
Elev Sta Elev

135.8 1020 128.9
66.1 1170 66.1
40.2 1370 41.1
47.7 1580 57.1
59.1 1700 57.1
66.1 1861 67.9
100

num= 3

n Val Sta n Val
.035 1590 .06

Lengths: Left Channel
147 147

Sta
1110
1280
1380
1450
1690
1965
2285

Right
348

Elev
70.5
68.9
66.1
54.6
40.7

60

76

Sta
1160
1330
1390
1490
1800
2025
2335

Coeff Contr.

OF PA TURNPIKE

61

Sta
1060
1180
1430
1590
1710
1940

Right
147

Elev
75.3
63.6

40
60.3
57.8

72

.1

Sta
1070
1220
1540
1600
1770
1990

Coeff Contr.

.3

Elev
70.5
68.7
66.1
45.6
43.4

60

80

Expan.
.3

Elev
68.7

47
44.2
60.7
69.4

76

Expan.
.5



RIVER: RIVER-1
REACH: Reach-1

INPUT

RS: 118798

Description: This is a REPEATED section.

Station Elevation Data

Sta Elev Sta
4 93.9 67
97 76.6 130
186 90 189
287 39.4 292
348 41.3 370
427 39.5 430
534 45.1 540
567 57.3 664
685 58.9 710
792 90 795
923 90 924
1045 90 1131
1227 104.5

Manning's n Values

Sta n Val Sta
4 .04 178
Bank Sta: Left Right
178 567
Cross Section Lid
num= 2
Sta Hi Cord Lo Cord
4 115.7 101.9

CROSS SECTION

RIVER: RIVER-1
REACH: Reach-1

INPUT

num= 61
Elev Sta Elev
85 920 76.6
64.5 156 64.3
54.6 201 48
39.7 294 90
40.8 416 39.6
39.5 448 41.6
48 542 90
58.9 666 90
68 772 68
68.7 876 65.7
66.1 1000 72
90 1132 90

num= 3
n Val Sta n Val
.035 567 .05

Lengths: Left Channel
50 50

Sta Hi Cord Lo Cord
1227 115.7 101.9

RS: 118737

Sta
90
178
211
300
418
495
548
672
786
914
1000.1
1138

Right
50

Elev
90
61.6
45.3
990
90
43.7
90
99
67.5
66.4
90
99

Sta
96
180
244
303
424
515
551
675
787
917
1044
1160

Coeff Contr.

Description: X-118675 IS THE US FACE DTM STATION OF RR BRIDGE

X1118675 74
1600
I-276 (PENNSYLVANIA

2050

TURNPIKE) BRIDGE
HELICOPTER FLIGHT PHOTO #31A

Station Elevation Data
Sta Elev Sta
4 93.9 67
97 76.6 130

24 24 24
num= 61
Elev Sta Elev
85 90 76.6
64.5 156 64.3

Sta
99
178

Elev
90
61.6

.3

Sta
96
180

Elev
90
90

45.1

40.1
90

43.8

49.8

58.9
90
90
90
90

Expan.
.5

Elev
90
99



186 90 189
287 39.4 292
348 41.3 370
427 39.5 430
534 45.1 540
567 57.3 664
685 58.9 710
792 90 795
923 90 924
1045 90 1131
1227 104.5

Manning's n Values
Sta n val Sta
4 .04 178

Bank Sta: Left Right
178 567
Cross Section Lid
num= 2
Sta Hi Cord Lo Cord
4 115.7 101.9

CROSS SECTION
RIVER: RIVER-1
REACH: Reach-1

INPUT

68.7
66.1
90

num=
n Val
.035

201
294
416
448
542
666
772
876
1000
1132

3
Sta
567

48
90
39.6
41.6
90
90
68
65.7
72
90

n Val
.05

Lengths: Left Channel

57

57

Sta Hi Cord Lo Cord

1227

115.7

RS: 118675

Description: This is a REPEATED section.

Station Elevation Data

Sta Elev Sta
48 85.97 48
145 62.62 163
189.5 47 .98 204.5
283.5 42.1 285
330.5 39.88 360
407 85.97 414

479.5 42.28 492.5
536 85.97 537.5
658 85.97 659.5
747 66.48 772
787 64.5 826

Manning's n Values
Sta n Vval Sta
48 .04 145

num=
Elev
78.97
56.8
42.68
85.97
40.59
85.97
42.38
51.5
58.75
66.88
64.38

num=
n Val
.035

55
Sta
113
163

216.5
292
384.5
415.5
524.5
545.5
674.5
773
856

Sta
545.5

101.9

Elev
62.62
85.97
41.98
85.97
41.18

44 .3
45.98
56.53
59.08
85.97
71.98

n Val
.05

211
300
418
495
548
672
786
914
1000.1
1138

Right
57

45.3
90
90

43.7
90
90

67.5

66.4
90
90

244
303
424
515
551
675
787
917
1044
1160

Coeff Contr.

Elev
65.01
85.97
42.78

43.4

43
45

46.8

58.6
65.75
85.97
73.38

.3

Sta
139
171.5
273.5
304.5
405.5
449.5
529
651
716.5
784
898

45.1
40.1

90

43.8
49.8
58.9

90
90
90
90

Expan.

.5

Elev

64.

41.
44.

41.
.97
.97
66.

85
85

02
54
08
68
43
48

31

64.8

85.

97



Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.

145 545.5 29 29 29 .3 .5
Cross Section Lid
num= 2
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
48 105.97 85.97 898 105.97 85.97

CROSS SECTION

RIVER: RIVER-1
REACH: Reach-1 RS: 118651

INPUT
Description: X-118651 IS THE DS FACE DTM STATION OF RR BRIDGE
X1118651 43
1600 2060 161l 161l lel
CONRAIL (PENN CENTRAL) RR
BRIDGE
HELICOPTER FLIGHT PHOTO #31

Station Elevation Data num= 55
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
48 85.97 48 78.97 113 62.62 119 65.01 139 64.02
145 62.62 163 56.8 163 85.97 170 85.97 171.5 54
189.5 47.98 204.5 42.68 216.5 41.98 225.5 42.78 273.5 41.08
283.5 42.1 285 85.97 292 85.97 293.5 43 .4 304.5 44 .68
330.5 39.88 360 40.59 384.5 41.18 397.5 43  405.5 43
407 85.97 414 85.97 415.5 44 .3 419.5 45 449.5 41.48
479.5 42.28 492.5 42.38 524.5 45.98 527.5 46.8 529 85.97
536 85.97 537.5 51.5 545.5 56.53 649.5 58.6 651 85.97
658 85.97 659.5 58.75 674.5 59.08 687.5 65.75 716.5 66.31
747 66.48 772 66.88 773 85.97 783 85.97 784 64.8
787 64.5 826 64.38 856 71.98 898 73.38 898 85.97
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
48 .04 145 .035 545.5 .05
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
145 545.5 161 161 161 .3 .5
Cross Section Lid
num= 2
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
48 105.97 85.97 898 105.97 85.97

CROSS SECTION

RIVER: RIVER-1



REACH: Reach-1

Sta
1870
2050
2130
2450
2560
2740

INPUT

Description:

Station Elevation Data
Sta Elev
1760 93.6
2040 66
2120 48.1
2400 43.8
2550 57
2700 66.4
3020 78.3

Manning's n Values
Sta n val
1760 .04

Bank Sta: Left R
2060

CROSS SECTION
RIVER: RIVER-1
REACH: Reach-1

INPUT

3043
Sta
2060

ight
2560

RS: 118490

num= 32
Elev Sta
93.2 1980
66.1 2060
44.7 2220
42.7 2470
60.2 2620
68.6 2790

79

num= 3

n Val Sta
.035 2560

Elev
90.
65.
40.
42.
58.
67.

UIN NN VW

n Val
.05

Lengths: Left Channel

Description: FROM FILE SCT@15.DAT

Station Elevation Data

Sta Elev
1000 85
1240 85
1370 85
1650 85
1720 85
1950 64.2
2090 64.8
2330 39.6
2570 45.1
2800 65.5
3290 86.8

Manning's n Values
Sta n val
1000 .06

Sta
1020
1250
1480
1660
1740
1960
2120
2440
2630
2910
3400

Sta
2120

Bank Sta: Left Right

2120

2630

485
RS: 118005
num= 53
Elev Sta
85 1030
85 1320
85 1540
85 1680
85 1899.9
64.2 1980
60.3 2180
42.5 2450
63.9 2640
68.8 2960
92 3433
num= 3
n Val Sta
.035 2630
Lengths:

485

Elev
85
85
85
85

63.7
43.
42.
65.
67.
96.

NN P OW

n Val
.05

Left Channel

720

675

Sta
1990
2100
2250
2520
2650
2800

Right
485

Sta
1080
1330
1580
1690
1900
2020
2290
2530
2650
3070

Right
600

Sta
2030
2110
2290
2530
2660
2910

Coeff Contr.

Elev
85
85
85

64.8
64.
39.
42.
65.
71.

0O U1 00NN

.1

Sta
1160
1350
1640
1700
1920
2060
2300
2560
2760
3180

Coeff Contr.

.1

Elev
66.9
54.6
39.5
48.2

59
72.2

Expan.

.3

Elev
85
85
85
85

64.8

64.

39.

43,

65.

79.

w ul vt N

Expan.

.3



CROSS SECTION

RIVER: RIVER-1
REACH: Reach-1

Sta
1060
1260
1700
1910
2230
2330
2610
2800
2860
3050

INPUT

Description:

Station Elevation Data
Sta Elev
1000 91.1
1150 84
1590 72.1
1880 43.3
2120 40.9
2320 67.7
2550 71
2770 69.7
2850 68.2
3030 100.2
3150 99.4

3160

Manning's n Values

Sta n Val
1000 .06

Bank Sta: Left
1770

CROSS SECTION

RIVER: RIVER-1
REACH: Reach-1

Sta
1770

Right
2310

Sta
1010
1270
1410
1660
1760
1980
2170

INPUT

Description:

Station Elevation Data
Sta Elev
1000 108.8
1200 60.2
1350 38.5
1600 45.9
1750 64
1870 64
2160 70.3
2320 67.2

2680 96.5

2330
2710

RS: 117330

num= 54
Elev Sta Elev
88.2 1090 80.1
81.2 1290 74.4
67.7 1760 64.6
41.1 2020 40.6
42.9 2240 44.1
69.3 2400 71.2
70.9 2620 70.7
69.1 2810 69.1
68.2 2880 67.6

103.8 3060 104.4

101.5 3200 120.5

num= 3

n Val Sta n Val
.035 2310 .05

Lengths: Left Channel

1150 1023

RS: 116307

num= 45
Elev Sta Elev

107.8 1070 81.2
48.8 1290 42.9
39.7 1440 39.7

61 1680 69.3
64 1770 64
64 2070 64
70.6 2190 64.8
67.4 2440 73.8
111 2720 114

Sta
1100
1400
1770
2060
2250
2430
2650
2820
2890
3070
3249

Right
850

Sta
1080
1320
1550
1690
1780
2110
2200
2540
2730

fo)
B

AP OOOOOOWOONO

40.
48.
70.
70.
68.
67.
104.
149.

Sta
1140
1510
1870
2070
2310
2540
2660
2840
2920
3140

Coeff Contr.

Elev
74.8
38.8
43.2
71.3
64
64
64.5
77.9
114

.1

Sta
1090
1340
1590
1700
1800
2120
2300
2580
2740

Elev
83.9

72
46.4
40.7

65
71.1
70.5

68
69.4
99.2

Expan.
.3

Elev
70.2
38.5
44 .4
70.4

64

64
68.3
85.6
113.3



Manning's n Values num= 3
Sta n Val Sta n Vval Sta n Val
1000 .06 1200 .035 1660 .07

Bank Sta: Left Right Lengths: Left Channel Right
1200 1660 500 500 500

CROSS SECTION
RIVER: RIVER-1
REACH: Reach-1 RS: 115807

INPUT
Description: FROM FILE SCT@15.DAT

Station Elevation Data num= 51
Sta Elev Sta Elev Sta Elev Sta
1000 109.8 1030 125.4 1040 116.9 1070
1100 85 1110 84 1130 66.4 1140
1200 50.8 1210 45.3 1220 42.1 1240
1360 39.3 1370 39.3 1480 43 .4 1510
1530 44 .3 1540 46.8 1560 48.2 1605
1640 67.2 1660 64 1670 64 1770
1890 64 1960 64 1990 70.1 2040
2110 65.4 2120 65.5 2130 65.5 2240
2280 79 2290 78.9 2310 78.9 2350
2500 79.3 2610 75.9 2620 75.8 2690
2790 100.1

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
1000 .06 1150 .035 1605 .07

Bank Sta: Left Right Lengths: Left Channel Right
1150 1605 1230 1230 1230

CROSS SECTION

RIVER: RIVER-1

REACH: Reach-1 RS: 114577
INPUT
Description:
Station Elevation Data num= 45
Sta Elev Sta Elev Sta Elev Sta

le00 137.4 1116 124.2 1180  113.5 1220
1270 70.9 1280 65.9 1290 64.4 1310
1380 57.4 1410 45.1 1420 42.3 1490

Coeff Contr.

Elev
77.1
62.8
38.3
44
62
64
64
75
79.3
91.9

.1

Sta
1080
1150
1270
1520
1630
1780
2050
2270
2460
2700

Coeff Contr.

Elev
101.3
64.3
37.7

.1

Sta
1260
1370
1510

Expan.
.3

Elev
71.4
62
37.4
44
69.9
64
64
79
79.4
91.7

Expan.
.3

Elev
79.9
59.3
37.6



1550 38.6

1780 48
2090 66
2160 66
2420 75.7
2730 96

Manning's n Values
Sta n Val
1000 .06

Bank Sta: Left R
1380

CROSS SECTION
RIVER: RIVER-1
REACH: Reach-1

INPUT

1570
1810
2110
2170
2440
2810

Sta
1380

ight
1810

38.2 1610

56 1820

66 2120

66 2200

75.7 2440.1

96 2900
num= 3

n Val Sta

.035 1810

39.5
57.1
66
66.2
96
96

n Val
.07

Lengths: Left Channel

RS: 114062

515

515

1630
1890
2130
2210
2610
2940

Right
515

39.6
53.5
66
65
96
96

1740
2000
2140
2310
2720
2993

Coeff Contr.

Description: X-113859 IS THE US FACE DTM STATION OF RR BRIDGE

X1113859 57

2110
Station Elevation
Sta Elev
1680 91.5
1740 68.6
1990 36.7
2210 39.5
2540 74.2

Manning's n Values
Sta n Val
1680 .07

Bank Sta: Left R
1866

CROSS SECTION
RIVER: RIVER-1
REACH: Reach-1

INPUT

2600

Data
Sta
1700
1810
2010
2320

Sta
1866

ight
2390

48

num=
Elev
95.9
65.4
36.8
43 .4

num=
n Val
.035

21
Sta
1710
1866
2060
2390

3
Sta
2390

Elev
96.8

56
37.5
55.3

n Val
.07

Lengths: Left Channel

RS: 113859

229

Description: This is a REPEATED section.

Station Elevation

Data

num=

55

229

Sta
1720
1920
2090
2420

Right
229

Elev
82.5
46.9
37.6

56

.1

Sta
1730
1950
2180
2530

Coeff Contr.

.3

41.8
61.8
66
75.1
96
96

Expan.

Elev
72.7
39.1
39.5
72.7

Expan.
.5



Sta
151
240
325
343
418
506
594
682
769
852
884

37.
38.
39.
42.
79.
62.

P ONMNMNMNNNDNU AN

Sta
156
245
325
371
459
547
635
723
811
857
888

Manning's n Values

Sta
151

Bank Sta:

BRIDGE

nVv

al

.07

Left
339

RIVER: RIVER-1
REACH: Reach-1

INPUT

Sta
339

Right
841

n

w
N
NORRFPOOWWOLVUOUO PPN

um=
n Val
.035

Sta
156
245
330
413
500
588
676
764
837
857
938

3
Sta
841

w
(e¢]
NONMNNDNMNNMNNDNPOLO

n Val
.07

Lengths: Left Channel

22

RS: 113835

22

Sta
230
254
330
413
500
588
676
764
841
860
938

Right
22

Elev
68.4
63.3
57.8
83.6
82.8
82
81.2
80.4
57.6
57.6
100.5

Sta
240
285
339
418
506
594
682
769
852
873
944

Coeff Contr.

Description: Bridge #3X-113811 IS THE DS FACE DTM STATION OF RR
BRIDGE

X1113811

67
2

14

2150

2

CONRAIL (READING) RR BRIDGE
HELICOPTER FLIGHT PHOTO #30

Distance from Upstream XS

Deck/Roadway Width
Weir Coefficient
Deck/Roadway Coordinates

Upstream
num=

Sta

156

325

413

506

676

769

857

Hi Co
105

20
rd
.7

105.1

101.
100.
99.
98.
100.

AR~ NOOO

Lo Cord
92.
92,
83.
82.
81.
80.
87.

bR~ NOOOOP~UV

720

2

.1
1.8
2.6

214

214

Sta Hi Cord Lo Cord

240
325
418
588
682
852
938

Upstream Bridge Cross Section Data
Station Elevation Data

n

um=

105.4
102.4
101.6
100
99.2
97.6
100.5

55

92.4
92.4
83.6

82
81.2
79.6
87.5

.3

Sta Hi Cord Lo Cord

245
330
500
594
764
857

105.4
102.4
100.8
100
98.4
97.6

92.4
84.4
82.8

82
80.4
87.6

Elev
66.9
63.2
56.7
83.6
82.8
82
81.2
80.4
57.6
62.3
100.5

Expan.
.5



Sta
151
240
325
343
418
506
594
682
769
852
884

37.
38.
39.
42.
79.
62.

P ONMNMNMNNNDNU AN

Sta
156
245
325
371
459
547
635
723
811
857
888

Manning's n Values

Sta
151

Bank Sta:

nVv

al

.07

Left
339

Sta
339

Right
841

Downstream Deck/Roadway

num=
Sta
156
325
413
506
676
769
857

Hi Co
105

105.
l1e01.
100.
99.
98.
100.

20
rd
.7

AP~ DNOOO R

Lo Cord
92.
92.
83.
82.
81.
80.
87.

AR~ NOOOOPWUV

Elev Sta
105.7 156
92.4 245
92.4 330
37.6 413
36.9 500
37.9 588
39.8 676
40.1 764
43.1 837
87.6 857
64.2 938
num= 3
n Val Sta
.035 841
Coeff Contr.
.3
Coordinates
Sta Hi Cord
240 105.4
325 102.4
418 101.6
588 100
682 99.2
852 97.6
938 100.5

Downstream Bridge Cross Section Data
Station Elevation Data

Sta
151
240
325
343
418
506
594
682
769
852
884

El

105.
92.
58.
48.
36.
37.
38.
39.
42.
79.
62.

ev

P ONMDNMNNMNNNDNU A

Sta
156
245
325
371
459
547
635
723
811
857
888

Manning's n Values

Sta
151

nyv

al

.07

Sta
339

num=
Elev

92.
92.
37.
36.
37.
39.
40.
43,
87.
64.

NOPRFRPPEFPO0WWOUOUO RPN

num=
n Val
.035

55
Sta
156
245
330
413
500
588
676
764
837
857
938

Sta
841

w
(e¢]
NONMNNDNMNNMNNDNPOLO

n Val
.07

Expan.

Lo Cord
92.4
92.4
83.6

82
81.2
79.6
87.5

w
(o]
NODNMNMNNNMNNMNNPAOO

n Val
.07

Sta
230
254
330
413
500
588
676
764
841
860
938

Sta
245
330
500
594
764
857

Sta
230
254
330
413
500
588
676
764
841
860
938

Elev
68.4
63.3
57.8
83.6
82.8
82
81.2
80.4
57.6
57.6
100.5

Hi Cord
105.4
102.4
100.8

100
98.4
97.6

Elev
68.4
63.3
57.8
83.6
82.8
82
81.2
80.4
57.6
57.6
100.5

Sta
240
285
339
418
506
594
682
769
852
873
944

Lo Cord
92.4
84.4
82.8

82
80.4
87.6

Sta
240
285
339
418
506
594
682
769
852
873
944

Elev
66.9
63.2
56.7
83.6
82.8
82
81.2
80.4
57.6
62.3
100.5

Elev
66.9
63.2
56.7
83.6
82.8
82
81.2
80.4
57.6
62.3
100.5



Bank Sta: Left Right Coeff Contr. Expan.
339 841 .3 .5

Upstream Embankment side slope
Downstream Embankment side slope = @ horiz. to
Maximum allowable submergence for weir flow = .98

Elevation at which weir flow begins =

Energy head used in spillway design =

Spillway height used in design =

Weir crest shape = Broad Crested

Number of Bridge Coefficient Sets = 1

Low Flow Methods and Data
Energy
Selected Low Flow Methods = Energy

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 dep
inside the bridge at the upstream end
Criteria to check for pressure flow = Upstream energy gra

CROSS SECTION

RIVER: RIVER-1

REACH: Reach-1 RS: 113811

INPUT

Description:

Station Elevation Data num= 55
Sta Elev Sta Elev Sta Elev Sta Elev
151 105.7 156 105.7 156 68.9 230 68.4
240 92.4 245 92.4 245 65.6 254 63.3
325 58.5 325 92.4 330 84.4 330 57.8
343 48.2 371 37.6 413 36.2 413 83.6
418 36.2 459 36.9 500 37.2 500 82.8
506 37.2 547 37.9 588 38.2 588 82
594 38.2 635 39.8 676 39.2 676 81.2
682 39.2 723 40.1 764 42.2 764 80.4
769 42.2 811 43.1 837 48.2 841 57.6
852 79.6 857 87.6 857 57.6 860 57.6
884 62.4 888 64.2 938 64.7 938 100.5

Manning's n Values num= 3

® horiz. to 1.0 vertical

1.0 vertical

th

de line

Sta
240
285
339
418
506
594
682
769
852
873
944

Elev
66.9
63.2
56.7
83.6
82.8
82
81.2
80.4
57.6
62.3
100.5



Sta nVv

151
Bank Sta: Left
339

CROSS SECTION

RIVER: RIVER-1
REACH: Reach-1

al

.07

ev

Sta
339

Right
841

Sta
1110
1250
1500
1800
1950
2030
2270
2520

INPUT

Description:

Station Elevation Data
Sta El
1000 104.
1210 87.
1390 90.
1690 89.
1940 88.
2020 73.
2240
2460 38.
2840 86.

2850

Manning's n Values

Sta
1000

nyv

Left
2210

Bank Sta:

CROSS SECTION

RIVER: RIVER-1
REACH: Reach-1

al

.08

Sta
2210

Right
27709

Sta
1020
1470
1780
2120
2280
2580

INPUT

Description:

Station Elevation Data
Sta E1l
1000 133
1430 138
1770 98.
2030 90.
2270 90.
2570 43,
2710 41.

2760

n Val
.035

Sta
841

n Val
.07

Lengths: Left Channel

214
RS: 113597
num= 45
Elev Sta
106.2 1160
90.6 1280
90.5 1520
89.6 1840
84.5 1980
74.7 2140
39.1 2310
39.8 2570
88.4 2870
num= 3
n Val Sta
.035 2770

214

Elev
111
90
90.4
89.7
67.2
60
37.9
39.8
88.4

n Val
.08

Lengths: Left Channel

1130
RS: 112467
num= 73
Elev Sta
134.2 1120
137.7 1530
98.4 1830
91.4 2130
90.6 2360
41.7 2600
41.7 2870

1130

Elev

134

137.6
99,
91.

41.
41.

00
N
O UVTwWwuU o

Right
214

Sta
1170
1290
1540
1900
1990
2210
2400
2680
2890

Right
1130

Sta
1230
1640
1840
2160
2470
2650
2890

Coeff Contr.

Elev
106.5
990
90.1
91
64.6
56.2
38.3
43.4
89

.3

Sta
1200
1330
1650
1930
2000
2230
2420
2770
2940

Coeff Contr.

.1

Sta
1320
1750
1950
2250
2550
2680
2900

Expan.

N
(o))
R NUNOOER OWO

Expan.

Elev
138.5
105
94.7
90.2
48.8
41

42



3010
3260
3450
3630
3970
4290
4440
4540

41.9
69.1
84
84
84
84
84
88.6

3060
3280
3480
3650
4010
4300
4450
4620

Manning's n Values

Sta
1000

Bank Sta:

n Val
.08

Left
2470

CROSS SECTION

RIVER: RIVER-1
REACH: Reach-1

Sta
2470

Right
3110

Sta
1280
1530
1800
1960
2210
2360
2560
2700
3110
3240
3440
3620
3760
4030

INPUT

Description:

Station Elevation Data
Sta Elev
1240 112.7
1520 93.4
1730 92.8
1850 88.7
2190 41.9
2350 42
2450 42.9
2650 42.1
3010 69.5
3220 70
3420 90
3600 90
3750 90
3960 97.9
4140 99.1

4190

Manning's n Values

Sta
1240

Bank Sta:

n Val
.08

Left
1960

CROSS SECTION

Sta
1960

Right
2700

43.6
68.6
84
84
84
84
86.4
89.1

num=
n Val
.035

3070
3290
3500
3700
4110
4310
4460
4671

3
Sta
3110

45.1
69.9
84
84
84
84
87.9
93.1

n Val
.08

Lengths: Left Channel

1133

Elev
93.
92,
90.
48.
42.
41.
40.
63.
71.

LI AONNERONDN

n Val
.08

Left Channel

1133
RS: 111334
num= 73
Elev Sta
95.8 1290
93.4 1580
90.2 1810
60.7 2030
42.3 2240
41.9 2370
41.3 2600
58.5 2760
72.2 3150
70.3 3240.1
90 3500
90 3630
90 3810
102.1 4050
100.9 4212
num= 3
n Val Sta
.035 2700
Lengths:

580

668

3110
3330
3580
3810
4220
4340
4470

Right
1133

Sta
1300
1690
1830
2060
2280
2400
2630
2790
3170
3330
3530
3660
3820
4060

Right
780

57.6
83
84
84
84
84

88.3

3190
3340
3600
3860
4240
4350
4510

Coeff Contr.

.1

Sta
1410
1710
1840
2080
2320
2430
2640
2900
3210
3340
3590
3670
3850
4120

Coeff Contr.

.1

67.8
83.8
84
84
84
84
88.3

Expan.

w
(o]
w v wVwuwwo
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920

99.1

Expan.
.3



RIVER: RIVER-1
REACH: Reach-1

Sta
1750
2000
2160
2520
2600
2890
3110
3440

INPUT

Description:

Station Elevation Data
Sta Elev
1690 112.9
1970 42
2150 39.3
2510 39.9
2590 55.4
2820 63.1
3080 65.6
3330 87
3540 104

3553

Manning's n Values

Sta
1690

Bank Sta:

n Val
.08

Left
1880

CROSS SECTION

RIVER: RIVER-1
REACH: Reach-1

Sta
1880

Right
2600

Sta
1020
1120
1270
1610
1870
2140
2260
2510
2880

INPUT

Description:

Station Elevation Data
Sta Elev
1000 117.3
1110 116.3
1190 104.3
1500 88.3
1820 37.6
2120 39.1
2230 49 .4
2400 56.1
2830 70.6
3070 79.2

3083

Manning's n Values

Sta
1000

n Val
.08

Sta
1670

RS: 110666

num=
Elev
91.
37.
39,
39.
57.
66.
74.
100.
106.

N NEFE NOWOWO N

num=
n Val
.035

42
Sta
1840
2020
2260
2550
2710
2950
3120
3490

3
Sta
2600

Elev
77.
37.
40.
41.
63.
66.

PO UVUUOONOO W

104.

n Val
.06

Lengths: Left Channel

612
RS: 110054
num= 47
Elev Sta
116.9 1030
116.2 1160
94 .4 1280
67.5 1670
36.8 1900
39.4 2180
56.2 2290
60.5 2550
74 2890
79.3
num= 3
n Val Sta
.035 2260

612

Elev
116.9
104.5

94.8

57

36.8

47

57.2

62.7

73.7

n Val
.06

Sta
18860
2080
2370
2560
2720
3010
3190
3500

Right
612

Sta
1040
1170
1290
1720
2010
2190
2330
2610
3000

Elev
62.
39.
41.
43,
63.
62.
78.
104.

AOOOUVIENW

Sta
1950
2140
2440
2570
2750
3020
3220
3530

Coeff Contr.

N O
oo N
Ul

.1

Sta
1050
1180
1400
1770
2080
2200
2390
2720
3020

Elev
48.3
39.4
41
46.4
63
62.7
79.1
103.2

Expan.
.3

Elev
117.
104.

90.

37.

39.

47.

56.

66.

78.

A OONWNUITUNN



Bank Sta:

Left
1670

CROSS SECTION

RIVER: RIVER-1
REACH: Reach-1

INPUT

Right
2260

Lengths: Left Channel

RS: 109548

420

506

Right
600

Coeff Contr.

Description: X-109276 IS THE US FACE DTM STATION OF RT 476 SOUTH
BRIDGE

X1109276

24

1410

Station Elevation Data

Sta
1000
1420
1840
2100
2250
2450
2630
2680
2740
2910

Elev
111.
102.

59.

36.

38.

57.

63.

63.

60.

90.

POPRPOOCONWADPAN

Sta
1110
1430
1930
2110
2300
2540
2640
2690
2850
2920

Manning's n Values

Sta
1000

Bank Sta:

n Val
.08

Left
1840

CROSS SECTION

RIVER: RIVER-1
REACH: Reach-1

INPUT

Sta
1840

Right
2450

1980

num=
Elev
113.7
102.4
48
36.
38.
60.
63.
63.
66.
92.

O NEFE UTO N U

num=
n Val
.035

56

50
Sta
1150
1510
1950
2120
2340
2580
2650
2710
2860
2930

3
Sta
2450

56

Elev
115.3
111.3

42.6

36.5

41.2

n Val
.06

Lengths: Left Channel

278

RS: 109276

Description: This is a REPEATED section.

Station Elevation Data

Sta
368
423
498
606

Elev
77
63

47.8

37.1

Sta
390
435
510
606.1

num=
Elev
63

63
44.6
40

58
Sta
417
455
525
612

278

Elev
63
60

43.8
990

56

Sta
1260
1620
2060
2130
2380
2590
2660
2720
2880
2960

Right
278

Sta
417.1
470
545
612.1

Elev
112.8
98.5
36.9
36
49.3
64
63.3
63.6
75.1
94.2

.1

Sta
1370
1730
2080
2170
2400
2600
2670
2730
2890
2980

Coeff Contr.

Elev
90
57.8
44.8
37

.3

Sta
422.9
483
570
640

Expan.
.3

Elev
105.2

36.3
36.
50.
63.
63.
61.
81.
95.

= o0 uUlwwWuwOUN

Expan.
.5

Elev

90
54.6
37.8
36.6



664 42.8 674 36.5 720 36.4
795.1 99 800.9 90 801 39
888 38.5 925 44 .3 942 47.8
984 99 989.9 90 990 61
1149 62.2 1149.1 99 1154.9 90
1261 62 1261.1 90 1266.9 90
1392 63.5 1409 63.5 1412 64.8
1428.9 90 1429 67.1 1495 77
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
368 .08 455 .035 983.9 .05

774
823
961
1000
1155
1267
1423

Bank Sta: Left Right Lengths: Left Channel Right

455 983.9 162 162

BRIDGE

RIVER: RIVER-1

REACH: Reach-1 RS: 109192

INPUT

Description: Bridge #2X-109108 IS THE DS FACE DTM STATION OF RT 476 NORTH
BRIDGE

X1109108 25 1470 2040 250 250
250

X-109173 IS THE US FACE DTM STATION OF RT 476 NORTH
BRIDGE

X1109173 25 1460 2030 65 65
65

X-109220 IS THE DS FACE DTM STATION OF RT 476 SOUTH
BRIDGE

X1109220 22 1480 1990 47 47
47

I-476 (BLUE ROUTE) BRIDGES (TWIN SPAN)
BOTH NORTH BOUND AND

SOUTH BOUND BRIDGES MODELLED
AS ONE BRIDGE
RT 476 NORTH AND

SOUTH
HELICOPTER FLIGHT PHOTO #29 AND #29A

Distance from Upstream XS = .1
Deck/Roadway Width = 161.8
Weir Coefficient = 2.6
Upstream Deck/Roadway Coordinates
num= 2
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord

368 129 90 1495 129 90

162

36.3 795

40.8 848
53 983.9
63.5 1107
62 1200
62 1365
66.4 1423.1

Coeff Contr.
.3

38.3
38.8
59.5
63.2
61.8

62

90

Expan.
.5



Upstream Bridge Cross Section Data

Station Elevation Data num= 58
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
368 77 390 63 417 63 417.1 90 422.9 90
423 63 435 63 455 60 470 57.8 483 54.6
498 47 .8 510 44 .6 525 43.8 545 44 .8 570 37.8
606 37.1 606.1 40 612 990 612.1 37 640 36.6
664 42.8 674 36.5 720 36.4 774 36.3 795 38.3
795.1 990 800.9 90 801 39 823 40.8 848 38.8
888 38.5 925 44 .3 942 47.8 961 53 983.9 59.5
984 99 989.9 90 990 61 1000 63.5 1107 63.2
1149 62.2 1149.1 99 1154.9 90 1155 62 1200 61.8
1261 62 1261.1 90 1266.9 90 1267 62 1365 62
1392 63.5 1409 63.5 1412 64.8 1423 66.4 1423.1 90
1428.9 90 1429 67.1 1495 77
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
368 .08 455 .035 983.9 .05
Bank Sta: Left Right Coeff Contr. Expan.
455 983.9 .3 .5
Downstream Deck/Roadway Coordinates
num= 2
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
368 129 990 1495 129 90
Downstream Bridge Cross Section Data
Station Elevation Data num= 58
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
368 77 390 63 417 63 417.1 90 422.9 90
423 63 435 63 455 60 470 57.8 483 54.6
498 47 .8 510 44 .6 525 43.8 545 44 .8 570 37.8
606 37.1 606.1 40 612 990 612.1 37 640 36.6
664 42.8 674 36.5 720 36.4 774 36.3 795 38.3
795.1 99 800.9 90 801 39 823 40.8 848 38.8
888 38.5 925 44 .3 942 47.8 961 53 983.9 59.5
984 99 989.9 90 990 61 1000 63.5 1107 63.2
1149 62.2 1149.1 99 1154.9 90 1155 62 1200 61.8
1261 62 1261.1 90 1266.9 90 1267 62 1365 62
1392 63.5 1409 63.5 1412 64.8 1423 66.4 1423.1 90
1428.9 90 1429 67.1 1495 77
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
368 .08 455 .035 983.9 .05

Bank Sta: Left Right Coeff Contr. Expan.



455 983.9 .3 .5

Upstream Embankment side slope @ horiz. to 1.0 vertical

Downstream Embankment side slope = 0@ horiz. to 1.0 vertical
Maximum allowable submergence for weir flow = .98
Elevation at which weir flow begins = 129

Energy head used in spillway design =
Spillway height used in design =
Weir crest shape = Broad Crested

Number of Bridge Coefficient Sets = 1

Low Flow Methods and Data
Energy
Selected Low Flow Methods = Energy

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

CROSS SECTION

RIVER: RIVER-1

REACH: Reach-1 RS: 109108
INPUT
Description:
Station Elevation Data num= 58
Sta Elev Sta Elev Sta Elev Sta Elev Sta
368 77 390 63 417 63 417.1 90 422.9
423 63 435 63 455 60 470 57.8 483
498 47 .8 510 44.6 525 43.8 545 44.8 570
606 37.1 606.1 40 612 990 612.1 37 640
664 42.8 674 36.5 720 36.4 774 36.3 795
795.1 90 800.9 90 801 39 823 40.8 848
888 38.5 925 44 .3 942 47 .8 961 53 983.9
984 90 989.9 90 990 61 1000 63.5 1107
1149 62.2 1149.1 990 1154.9 90 1155 62 1200
1261 62 1261.1 90 1266.9 90 1267 62 1365
1392 63.5 1409 63.5 1412 64.8 1423 66.4 1423.1
1428.9 90 1429 67.1 1495 77

Manning's n Values num= 3

m
=
O M
o<

54.
37.
36.
38.
38.
59.
63.
61.
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Sta n Val

368

Bank Sta: Left
455

CROSS SECTION

RIVER: RIVER-1
REACH: Reach-1

.0

8

Sta
455

Right
983.9

Sta
1110
1430
1770
2200
2370
2590
2670

INPUT

Description:

Station Elevation Data
Sta Elev
1000 123.3
1320 101.8
1750 48.2
2120 37.7
2330 64.3
2580 63.5
2630 69
2780 101.4

2834

Manning's n Values
Sta n Val

1000

Bank Sta: Left
1720

CROSS SECTION

RIVER: RIVER-1
REACH: Reach-1

.0

8

Sta
1720

Right
2250

Sta
1110
1660
1940
2120
2260
2630
2870

INPUT

Description:

Station Elevation Data
Sta Elev
1000 103.3
1550 63.7
1860 38.4
2090 40.4
2240 63.9
2540 65.5
2860 75.5
2970 141.1

2980

n Val Sta n Val

.035 983.9 .05

Lengths: Left Channel

250 250

RS: 108858

num= 37
Elev Sta Elev

122.9 1190 117.8
94.7 1500 90.6
41.5 1880 36.4
42.6 2210 45.1
63.9 2390 63.8
63.4 2600 63.4
85.1 2680 87.1

105.5

num= 3

n Val Sta n Val
.035 2250 .05

Lengths: Left Channel

450 421

RS: 108437

num= 38
Elev Sta Elev

100.7 1220 95.2
47.1 1690 41.3
37.5 1960 37.7
42.4 2130 44.1
64.3 2270 64.2
68.6 2650 68.7
75.5 2910 76.7

149.2 2998 152.3

Right
250

Sta
1200
1610
1930
2250
2420
2610
2690

Right
360

Sta
1330
1800
2070
2170
2380
2760
2920

Coeff Contr.

Elev
118
70.4
35.9
59
63.3
63.7
87

.3

Sta
1210
1720
2010
2260
2530
2620
2760

Coeff Contr.

Elev
88.8
38.9
40.1
53.8
62.3

73

79

.1

Sta
1440
1830
2080
2213
2430
2840
2930

Expan.
.5

Elev
116.9
54
36.1
60.8
63.6
65.8
95.8

Expan.
.3

Elev
76.7
38.6
40.4

60
62.4
75.9
88.8



Manning's n Values
Sta n Val Sta
1000 .08 1550

Left
1550

Bank Sta: Right

2213

CROSS SECTION

RIVER: RIVER-1
REACH: Reach-1

INPUT
Description:
Station Elevation Data
Sta Elev Sta
1280 90.4 1290
1600 65.1 1710
1930 39.4 1980
2180 41.1 2190
2320 45.3 2350
2550 59.7 2610
2960 76.1 2970
3220 137.6 3230
Manning's n Values
Sta n Val Sta
1280 .08 1760
Bank Sta: Left Right
1760 2350
CROSS SECTION
RIVER: RIVER-1
REACH: Reach-1
INPUT
Description:
Station Elevation Data
Sta Elev Sta
1280 90.4 1290
1600 65.1 1710
1930 39.4 1980
2180 41.1 2190
2320 45.3 2350
2550 59.7 2610

num= 3
n Val Sta n Val
.035 2213 .05
Lengths: Left Channel
450 412
RS: 108025
num= 39
Elev Sta Elev
87.8 1300 86.6
52.8 1760 54.1
38.5 2070 40.5
41.1 2210 40.8
56.5 2370 57.6
66.9 2650 67.8
76.1 3030 78.2
139 3240 138.3
num= 3
n Val Sta n Val
.035 2350 .05
Lengths: Left Channel
169 169
RS: 107856
num= 39
Elev Sta Elev
87.8 1300 86.6
52.8 1760 54.1
38.5 2070 40.5
41.1 2210 40.8
56.5 2370 57.6
66.9 2650 67.8

Right
380

Sta
1380
1800
2080
2280
2480
2750
3080
3268

Right
169

Sta
1380
1800
2080
2280
2480
2750

Coeff Contr.

Elev
90.3
48.5
40.5
40.8
58.4
68
90.5
130.6

.1

Sta
1490
1820
2130
2310
2500
2860
3110

Coeff Contr.

Elev
90.3
48.5
40.5
40.8
58.4

68

.1

Sta
1490
1820
2130
2310
2500
2860

Expan.
.3

Elev
78.
42.
39.
42.
58.
71.
102.

O LUVINNEN

Expan.
.3



2960 76.1 2970
3220 137.6 3230

Manning's n Values
Sta n Val Sta
1280 .05 1760

Bank Sta: Left Right

1760 2350

CROSS SECTION

RIVER: RIVER-1

REACH: Reach-1

INPUT

Description:

Station Elevation Data
Sta Elev Sta
1000 87.5 1060
1230 76.8 1280
1420 60.9 1510
1550 52.8 1560
1636 46 1660
1830 46 1850
2030 46 2060
2165 50.2 2200
2250 53.8 2260
2450 74.3 2460
2540 102.6 2570
2670  102.6 2680
2860 102.6 2940
3058 102.6

Manning's n Values
Sta n Val Sta
1000 .05 1635

Bank Sta: Left Right

1635 2165

CROSS SECTION

RIVER: RIVER-1
REACH: Reach-1

INPUT

Description: X-107836 IS THE CREST OF PLYMOUTH DAM

76.1 3030 78.2
139 3240 138.3
num= 3
n Val Sta n Val
.035 2350 .05
Lengths: Left Channel
20 20
RS: 107836
num= 66
Elev Sta Elev
86.3 1080 86.2
74.4 1300 74.9
64.7 1520 64.8
51.8 1590 56.1
46 1720 46
46 1940 46
46 2080 46
50.2 2220 53.6
53.8 2370 59.3
81.9 2480 90.6
102.6 2580 102.6
102.6 2700 102.6
102.6 2950 102.6
num= 3
n Val Sta n Val
.035 2165 .05

Lengths: Left Channel
20 20

RS: 107816

3080
3268

Right
20

Sta
1100
1390
1530
1600
1770
1950
2110
2230
2430
2520
2610
2710
3000

Right
20

90.5
130.6

3110

Coeff Contr.

Elev
86.4
65
62.6
55.9
46

46

46
53.
66.
101.
102.
102.
102.

AoV N

.3

Sta
1120
1410
1540
1635
1800
1980
2164
2240
2440
2530
2640
2790
3010

Coeff Contr.

.3

102.6

Expan.
.5

Elev
86.4
61
56.7
55.9
46

46

46
53.
68.
102.
102.
102.
102.

(o) W) W) e ) o) BVo)

Expan.
.5



X1107836 66 1640
2180 140
PLYMOUTH DAM
HELICOPTER FLIGHT
PHOTO #28A

Station Elevation Data

Sta Elev Sta
1249.9 87 1250
1340 67.1 1350
1410 63 1420
1510 62.8 1520
1670 66.3 1680
1840 33.6 1850
1970 33.8 1980
2080 33.2 2120
2250 53.7 2260
2390 59.7 2410
2500 65.4 2520
2680 68.6 2680.1

Manning's n Values
Sta n Val Sta
1249.9 .05 1705

Bank Sta: Left Right
1705 2260

CROSS SECTION

RIVER: RIVER-1
REACH: Reach-1

INPUT

Description:

Station Elevation Data
Sta Elev Sta

1249.9 87 1250

1340 67.1 1350
1410 63 1420
1510 62.8 1520
1670 66.3 1680
1840 33.6 1850
1970 33.8 1980
2080 33.2 2120
2250 53.7 2260
2390 59.7 2410
2500 65.4 2520
2680 68.6 2680.1

140

num=
Elev
67.2
67.1
62.7

66
33.
33.
33.
55.
59.
65.

O NNV VN

num=
n Val
.035

140

57
Sta
1300
1360
1480
1530
1705
1870
2000
2140
2270
2420
2600

3
Sta
2260

Elev
67.1
66.8
62.8
62.9

58

w w
b w

w
PO RRRN

56.
59.

n Val
.05

Lengths: Left Channel

RS: 107696

num=
Elev
67.2
67.1
62.7
63.2
66
33.
33.
33.
55.
59,
65.

O NNV VN

120

57
Sta
1300
1360
1480
1530
1705
1870
2000
2140
2270
2420
2600

120

Elev
67.1
66.8
62.8
62.9

58

w w
b w

w
PO RRRN

56.
59.

Sta
1320
1370
1490
1540
1760
1910
2010
2210
2280
2430
2610

Right
120

Sta
1320
1370
1490
1540
1760
1910
2010
2210
2280
2430
2610

Sta
1330
1380
1500
1650
1830
1930
2060
2220
2290
2490
2630

Coeff Contr.

.1

Sta
1330
1380
1500
1650
1830
1930
2060
2220
2290
2490
2630

NWNREREWWOLVWOOOOOO

N WNREREWWLVWOOOOWOO

Expan.



Manning's n Values
Sta n Val Sta
1249.9 .05 1705

Left
1705

Bank Sta: Right

2260

CROSS SECTION

RIVER: RIVER-1
REACH: Reach-1

INPUT
Description:
Station Elevation Data
Sta Elev Sta
1000 83.6 1100
1260 65.9 1370
1620 62.8 1710
1840 40.6 1910
2000 34.5 2010
2130 35.1 2240
2440 61.1 2450
2692 121.1
Manning's n Values
Sta n Val Sta
1000 .05 1790
Bank Sta: Left Right
1790 2330
CROSS SECTION
RIVER: RIVER-1
REACH: Reach-1
INPUT
Description:
Station Elevation Data
Sta Elev Sta
1000 85.6 1020
1070 85.8 1130
1460 59.3 1500
1650 61 1700
1770 40.2 1880
2030 36.7 2040

num= 3

n Val Sta n Val
.035 2260 .05

Lengths: Left Channel

348 348

RS: 107348

num= 36
Elev Sta Elev
68.7 1150 55.7
59.7 1380 59.6
62.8 1770 64.8
34.9 1940 34.9
34.5 2020 34.4
44 .5 2330 52.2
60.8 2470 63.3

num= 3

n Val Sta n Val
.035 2330 .05

Lengths: Left Channel

590 590

RS: 106758

num= 45
Elev Sta Elev
80.1 1030 78.9
67.4 1240 64.6
60.7 1530 60.4
57.9 1710 55.3
37.1 1930 36.2
36.7 2120 39.8

Right
348

Sta
1160
1490
1780
1980
2050
2340
2580

Right
590

Sta
1040
1350
1590
1720
1970
2210

Coeff Contr. Expan.
.1 .3
Elev Sta Elev
55.9 1250 65.9
62.4 1510 62.7
64.8 1790 62.8
34.3 1990 34.4
34.4 2110 35
52 2350 52
94.3 2690 120.6
Coeff Contr. Expan.
.1 .3
Elev Sta Elev
80.6 1060 86.1
61.8 1410 59.2
60.3 1640 61
50.5 1730 47
36.1 2010 36.9
55.9 2250 58



2290 67.5 2300 67.9 2310 65.3
2350 63.2 2400 79.3 2420 84.3
2470 86.7 2490 86.5 2510 88.3

Manning's n Values num= 3
Sta n Val Sta n Vval Sta n Val
1000 .04 1700 .035 2210 .03

Bank Sta: Left Right Lengths: Left Channel
1700 2210 580 709

CROSS SECTION
RIVER: RIVER-1
REACH: Reach-1 RS: 106049

INPUT
Description: FROM FILE SCT@14.DAT

Station Elevation Data num= 60
Sta Elev Sta Elev Sta Elev
1000 102.8 1110 90.1 1120 86.3
1160 72.8 1210 77 .4 1230 77.3
1480 58.3 1550 60.9 1560 60.8
1700 58.6 1730 58.4 1760 60.1
1850 57.8 1910 37.2 1920 36.8
2030 34.3 2070 34.5 2090 34.7
2180 36.5 2200 40 2215 50
2280 56 2340 58 2400 60.2
2550 60.7 2560 60.7 2590 61.9
2620 77 .1 2630 80.1 2640 80.3
2710 76.1 2790 84.1 2810 84

3020 89.8 3070 93.4 3100 93.3

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
1000 .04 1850 .035 2235 .03

Bank Sta: Left Right Lengths: Left Channel
1850 2235 400 359

CROSS SECTION
RIVER: RIVER-1
REACH: Reach-1 RS: 105690

INPUT

2320
2440
2590

Right
800

Sta
1140
1270
1580
1780
1950
2110
2217
2430
2600
2650
2900
3210

Right
320

59
87
108.1

2330
2450
2598

Coeff Contr.

Elev
76.
76.
60.
59,
37.
34,

R NONOPR~ON

o U

.1

Sta
1150
1380
1620
1800
1960
2130
2235
2510
2610
2700
2910
3297

Coeff Contr.

.1

Description: X-105514 IS THE US FACE DTM STATION OF FAYETTE ST BRIDGE

59
86.9
108.5

Expan.
.3

Elev
72.8
65.1
60.4
60.5
37.8
34.4
54
61.2
68.7
76
86.4
103.6

Expan.
.3



X1105514

52 1810 2210 79

Station Elevation Data num= 44
Sta Elev Sta Elev Sta Elev
1000 105.2 1110 96.9 1180 94
1470 58.5 1480 58.3 1490 58.9
1570 58.5 1590 57.7 1620 52.7
1660 57.1 1670 57.1 1690 53.8
1869.9 75 1870 54.8 1880 54.8
1950 38.7 1960 37.2 1970 36.9
2070 33.6 2090 33.7 2140 34.9
2200 35.5 2260 37.4 2320 57.2
2620 62 2620.1 82 2945 82

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
1000 .03 1900 .035 2320 .03

Bank Sta: Left Right Lengths: Left Channel
1900 2320 207 207

CROSS SECTION

RIVER: RIVER-1
REACH: Reach-1 RS: 105514

INPUT
Description: This is a REPEATED section.

Station Elevation Data num= 90
Sta Elev Sta Elev Sta Elev
75.2 84.37 75.3 80.97 108.2 69.41
125.3 58.07 136.2 58.75 136.3 56.81

188.2 57.91 188.3 71.03 215 58.02
265 57.49 265.1 55.73 273 55.7
331.1 58.32 340 58.45 340.1 54.97
413 55.6 456 55.87 456.1 58.75
503 55.9 523 55.9 543 55.92
590 59 590.1 44.8 601.5 37
648 36.9 668 38.07 673.5 38.09
715 59.28 718.5 32.5 753 33
783.5 33 790 33.13 793 35.95
827 35.12 831 59.5 840 59.59
878 35.8 878.5 36.1 898 36
956 59.89 965 59.79 968 36.9

1009.4 47.72 1009.5 57.72 1023 57.8
1081.1 60.09 1090 60.1 1090.1 58.4
1168 59.35 1206 59.4 1206.1 60.1

Sta
1290
1510
1640
1730
1890
1980
2150
2325
3005

Right
207

Sta
108.3
148.2
215.1

293

378

465

581

628
705.5
763.5
798.5

843

918
978.5

1043
1128
1222.4

Elev
79
58.1
54
57.5
55.1
36.9
35
57.9
82

Sta
1469.9
1520
1650
1730.1
1900
2000
2180
2505

Coeff Contr.

Elev
60.25
57.6
57.91
55.2
55.2
58.68
58.98
36.5
34.7
33.5
36
35.17
36.2
37

58
58.9
71.87

.3

Sta
125.2
172.2

253

331

398
465.1
581.1
638.5

706

773
818.5
858.5
948.5

1003
1081
1148
1222.5

Elev
79
58.5
56.3
75
53.6
37.4
35.4
60

Expan.
.5

Elev
60.13
57.91

57.6

55

55.4
58.68
58.98

36.4

59.

33.

35.

35.

36.

44.

58.2
59.32
59.51

i AN WW



1262.4 59.88 1302.4 61.01 1302.5 71.16 1325.4 79.6 1325.5
Manning's n Values num= 3
Sta n Val Sta n Vval Sta n Val
75.2 .03 581.1 .035 1009.5 .03
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr.
581.1 1009.5 48 48 48 .3
BRIDGE
RIVER: RIVER-1
REACH: Reach-1 RS: 105474.5
INPUT
Description: Bridge #1X-105435 IS THE DS FACE DTM STATION OF FAYETTE ST
BRIDGE
X1105435 56 1830 2250 169 169
169
FAYETTE STREET BRIDGE
HELICOPTER FLIGHT PHOTO #28
Distance from Upstream XS = .1
Deck/Roadway Width = 47.8
Weir Coefficient = 2.6
Upstream Deck/Roadway Coordinates
num= 50
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
75.2 84.37 84.37 75.3 84.37 80.97 108.2 86 69.41
148.2 86.81 80.61 188.3 87 71.03 215 87.2 58.02
253 87.6 78.27 273  87.77 79.17 293 87.9 78.27
331.1 88 58.32 340 88 58.45 378 88.1 78.7
398 88.2 79.6 413 88.2 78.7 456.1 88.3 58.75
465 88.3 58.68 503 88.4 55.9 523 88.43 55.9
543 88.4 55.92 581.1 88.6 58.98 590 88.6 59
628 88.7 79.25 648 88.75 80.15 668 88.8 79.25
706 88.9 59.3 715 88.9 59.28 753 89 79.53
773 89.03 80.43 793 89.1 79.53 831 89.2 59.5
840 89.2 59.59 878 89.3 79.84 898 89.34 80.74
918 89.4 79.84 956 89.5 59.89 965 89.5 59.79
1003 89.5 80 1023 89.54 80.94 1043 89.6 80.04
1081.1 89.7 60.09 1090 89.7 60.1 1128 89.8 80.35
1148 89.85 81.25 1168 89.8 80.35 1206.1 89.73 60.1
1222 .4 89.5 71.87 1262.4 89.23 83.03 1302.5 86 71.16
1325.4 83 79.6 1325.5 83 83
Upstream Bridge Cross Section Data
Station Elevation Data num= 90
Sta Elev Sta Elev Sta Elev Sta Elev Sta

83

Expan.

Elev



75.2 84.37 75.3 80.97 108.2
125.3 58.07 136.2 58.75 136.3
188.2 57.91 188.3 71.03 215

265 57.49 265.1 55.73 273
331.1 58.32 340 58.45 340.1
413 55.6 456 55.87 456.1
503 55.9 523 55.9 543
590 59 590.1 44.8 601.5
648 36.9 668 38.07 673.5
715 59.28 718.5 32.5 753
783.5 33 790 33.13 793
827 35.12 831 59.5 840
878 35.8 878.5 36.1 898
956 59.89 965 59.79 968
1009.4 47.72 1009.5 57.72 1023
1081.1 60.09 1090 60.1 1090.1
1168 59.35 1206 59.4 1206.1
1262.4 59.88 1302.4 61.01 1302.5
Manning's n Values num= 3
Sta n Val Sta n Val Sta
75.2 .03 581.1 .035 1009.5
Bank Sta: Left Right Coeff Contr.
581.1 1009.5 .3
Downstream Deck/Roadway Coordinates
num= 50
Sta Hi Cord Lo Cord Sta Hi Cord

75.2 84.37 84.37 75.3  84.37

148.2 86.81 80.61 188.3 87

253 87.6 78.27 273 87.77

331.1 88 58.32 340 88

398 88.2 79.6 413 88.2

465 88.3 58.68 503 88.4

543 88.4 55.92 581.1 88.6

628 88.7 79.25 648 88.75

706 88.9 59.3 715 88.9

773 89.03 80.43 793 89.1

840 89.2 59.59 878 89.3

918 89.4 79.84 956 89.5

1003 89.5 80 1023 89.54

1081.1 89.7 60.09 1090 89.7

1148 89.85 81.25 1168 89.8

1222 .4 89.5 71.87 1262.4 89.23

1325.4 83 79.6 1325.5 83

Downstream Bridge Cross Section Data

Station Elevation Data num= 90

Sta Elev Sta Elev Sta

69.
56.
58.

41
81
02

55.7

54.
58.
.92

55

38.

35

97
75

37
09
33

.95
59.

59
36

36.9
57.8
58.4
60.1

71.

16

n Val

.03

Expan.

Lo Cord

80.
71.
79.
58.

97
03
17
45

78.7
55.9

58.
80.
59.
79.
79.
59.
80.

98
15
28
53
84
89
94

60.1

80.
83.

35
03
83

Elev

108.3
148.2
215.1
293
378
465
581
628
705.5
763.5
798.5
843
918
978.5
1043
1128
1222.4
1325.4

Sta
108.2
215
293
378
456.1
523
590
668
753
831
898
965
1043
1128
1206.1
1302.5

Sta

60.25
57.6
57.91
55.2
55.2
58.68
58.98
36.5
34.7
33.5
36
35.17
36.2
37

58
58.9
71.87
79.6

Hi Cord
86
87.2
87.9
88.1
88.3
88.43
88.6
88.8
89
89.2
89.34
89.5
89.6
89.8
89.73
86

Elev

125.2
172.2
253
331
398
465.1
581.1
638.5
706
773
818.5
858.5
948.5
1003
1081
1148
1222.5
1325.5

Lo Cord
69.41
58.02
78.27

78.7
58.75
55.9
59
79.25
79.53
59.5
80.74
59.79
80.04
80.35
60.1
71.16

Sta

60.13
57.91
57.6
55
55.4
58.68
58.98
36.4
59.3
33.
35.
35.
36.
44,
58.2
59.32
59.51
83

uuhNNR W

Elev



75.2  84.37 75.3 80.97 108.2 69.41 108.3 60.25
125.3 58.07 136.2 58.75 136.3 56.81 148.2 57.6

188.2 57.91 188.3 71.03 215 58.02 215.1 57.91
265 57.49 265.1 55.73 273 55.7 293 55.2
331.1 58.32 340 58.45 340.1 54.97 378 55.2
413 55.6 456 55.87 45e6.1 58.75 465 58.68
503 55.9 523 55.9 543 55.92 581 58.98
590 59 590.1 44.8 601.5 37 628 36.5
648 36.9 668 38.07 673.5 38.09 705.5 34.7
715 59.28 718.5 32.5 753 33 763.5 33.5
783.5 33 790 33.13 793 35.95 798.5 36
827 35.12 831 59.5 840 59.59 843 35.17
878 35.8 878.5 36.1 898 36 918 36.2
956 59.89 965 59.79 968 36.9 978.5 37
1009.4 47.72 1009.5 57.72 1023 57.8 1043 58

1081.1 60.09 1090 60.1 1090.1 58.4 1128 58.9

1168 59.35 1206 59.4 1206.1 60.1 1222.4 71.87
1262.4 59.88 1302.4 61.01 1302.5 71.16 1325.4 79.6
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
75.2 .03 581.1 .035 1009.5 .03

Bank Sta: Left Right Coeff Contr. Expan.
581.1 1009.5 .3 .5

Upstream Embankment side slope

125.2
172.2
253
331
398
465.1
581.1
638.5
706
773
818.5
858.5
948.5
1003
1081
1148
1222.5
1325.5

60.13
57.91
57.6
55
55.4
58.68
58.98
36.4
59.3
33.
35.
35.
36.
44,
58.2
59.32
59.51
83

uuhNNR W

® horiz. to 1.0 vertical

Downstream Embankment side slope = 0@ horiz. to 1.0 vertical

Maximum allowable submergence for weir flow = .98
Elevation at which weir flow begins =

Energy head used in spillway design =

Spillway height used in design =

Weir crest shape = Broad Crested

Number of Bridge Coefficient Sets = 1

Low Flow Methods and Data
Energy
Selected Low Flow Methods = Energy

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



CROSS SECTION

RIVER: RIVER-1
REACH: Reach-1

Sta
75.3
136.2
188.3
265.1
340
456
523
590.1
668
718.5
790
831
878.5
965
1009.5
1090
1206

INPUT
Description:
Station Elevation Data
Sta Elev
75.2 84.37
125.3 58.07
188.2 57.91
265 57.49
331.1 58.32
413 55.6
503 55.9
590 59
648 36.9
715 59.28
783.5 33
827 35.12
878 35.8
956 59.89
1009.4 47 .72
1081.1 60.09
1168 59.35
1262.4 59.88

1302.4

Manning's n Values

Sta
75.2

Bank Sta:

n Val
.03

Left
581.1

CROSS SECTION

RIVER: RIVER-1
REACH: Reach-1

Sta
581.1

Right
1009.5

Sta
1100
1340
1500

INPUT
Description:
Station Elevation Data
Sta Elev
1000 107.3
1330 80
1490 60.2
1590 57.8

1690

RS: 105435
num= 90
Elev Sta
80.97 108.2
58.75 136.3
71.03 215
55.73 273
58.45 340.1
55.87 456.1
55.9 543
44 .8 601.5
38.07 673.5
32.5 753
33.13 793
59.5 840
36.1 898
59.79 968
57.72 1023
60.1 1090.1
59.4 1206.1
61.01 1302.5
num= 3
n Val Sta
.035 1009.5

Elev

69
56
58

.41
.81
.02

55.7

54.
58.

55

38.

35

59.

97
75
.92
37
09
33
.95
59
36

36.9
57.8
58.4
60.1

71

.16

n Val

.03

Lengths: Left Channel
169

169
RS: 1065266

num= 65
Elev Sta
97.1 1130
80 1350
55.7 1520
54.7 1800

Elev
90.7

80
57

54.6

Sta
108.3
148.2
215.1

293

378

465

581

628
705.5
763.5
798.5

843

918
978.5

1043
1128
1222.4
1325.4

Right
169

Sta
1240
1479.9
1530
1820

Elev
60.25
57.6
57.91
55.2
55.2
58.68
58.98
36.5
34.7
33.5
36
35.17
36.2
37

58
58.9
71.87
79.6

Sta
125.2
172.2

253

331

398
465.1
581.1
638.5

706

773
818.5
858.5
948.5

1003
1081
1148
1222.5
1325.5

Coeff Contr.

Elev

.3

Sta
1270
1480
1580
1830

Elev
60.13
57.91

57.6

55

55.4
58.68
58.98

36.4

59.

33.

35.

35,

36.

44,

58.2
59.32
59.51

83
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Expan.
.5



1840 54.8 1840.1
1990 53.7 2040
2150 32.7 2160
2250 34.8 2280
2420 57.8 2430
2560 59.5 2640
2730.1 87 2840
2940 92.1 2950
3030 96.4 3040

Manning's n Values

Sta n Val Sta
1000 .03 1990
Bank Sta: Left Right
1990 2420
CROSS SECTION
RIVER: RIVER-1
REACH: Reach-1
INPUT
Description:
Station Elevation Data
Sta Elev Sta
1000 106.6 1110
1470 61.2 1480
1540 56.7 1550
1780 56.8 1920
2090 53.1 2140
2340 34.3 2360
2470 55.6 2480
2649.9 75 2650
2820 90.3 2880
Manning's n Values
Sta n Val Sta
1000 .03 2090
Bank Sta: Left Right
2090 2480

CROSS SECTION

RIVER: RIVER-1
REACH: Reach-1

75 1940 75
37.8 2060 36.7
32.8 2170 32.9
35.6 2300 35.6
58.5 2440 58.2
60.6 2650 60.7

87 2870 89.9

92 2960 93.8
96.5 3100 98.3

num= 3

n Val Sta n Val
.035 2420 .03

Lengths: Left Channel

300 406

RS: 104860

num= 45
Elev Sta Elev
94.8 1220 81.8
61.2 1500 62.8
56.7 1590 58.3
54.1 1920.1 74
38.8 2250 32.7
34.3 2420 36.6
58.1 2490 58.2
60.5 2670 60.7
94.4 2900 99.8

num= 3

n Val Sta n Val
.035 2480 .03

Lengths: Left Channel

380 516
RS: 104344

1979.9
2070
2180
2360

2440.1
2660
2900
2970
3130

Right
480

Sta
1330
1520
1600

2059.9
2290
2430
2530
2680
2970

Right
600

75 1980 54.9
36.7 2100 37
33 2220 34.8
36.9 2370 39.3
75 2559.9 75
60.8 2730 67.2
92.9 2910 92.8
97.6 2980 99.2
98.4 3184 100.6
Coeff Contr. Expan.
.1 .3
Elev Sta Elev
81 1469.9 81
55.1 1530 55.1
58.3 1680 57
74 2060 54
33.3 2310 33.3
37.9 2440 41.1
58.3 2530.1 75
61.1 2710 69.9
107.9 2981 110.7
Coeff Contr. Expan.
.1 .3



INPUT

Description:

Station Elevation Data num= 52
Sta Elev Sta Elev Sta Elev
1000 115.8 1030 113 1050 106.9
1130 94.1 1140 94.2 1150 94.3
1190 86.7 1270 79.6 1280 74.5
1530 53.2 1540 56.1 1600 58.5
1690 58.7 1710 58.7 1740 58.4
1910 56.9 2020 56.5 2030 56.5
2150 58.6 2170 58.5 2180 58.1
2350 31.8 2360 31.5 2380 31.9
2410 31.8 2520 37.8 2530 40.8
2640 61.6 2670 68.9 2700 71
2790 123.4 2840 125.9

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
1000 .05 2190 .035 2560 .07

Bank Sta: Left Right Lengths: Left Channel
2190 2560 551 551

CROSS SECTION

RIVER: RIVER-1

REACH: Reach-1 RS: 103793

INPUT

Description: FROM FILE SCT@13.DAT

Station Elevation Data num= 37
Sta Elev Sta Elev Sta Elev
1000 108.8 1110 97.4 1190 91.8

1409.9 83 1410 63 1440 61.2

1580 57.3 1580.1 77 1829.9 77
1970 57.7 2000 57.9 2090 58.8
2280 57.9 2290 58.2 2300 56.4
2490 28.9 2600 35.3 2620 38.1
2670 59.8 2680 61.4 2690 65.8
2740 90.1 2829 122.2

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
1000 .05 2300 .035 2662 .07

Bank Sta: Left Right Lengths: Left Channel
2300 2662 470 515

CROSS SECTION

Sta
1100
1160
1390
1610
1790
2130
2190
2390
2550
2740

Right
551

Sta
1200
1540
1830
2110
2360
2630
2720

Right
550

Elev
98.9
94.4

66
58.4

58
58.7
56.2
31.9
49.6
89.9

Sta
1110
1170
1500
1670
1900
2140
2240
2400
2560
2780

Coeff Contr.

Elev

89
57.
56.
58.
36.
40.
86.

= OO0 WO

.1

Sta
1210
1550
1910
2170
2470
2662
2730

Coeff Contr.

.1

Ul
(o))
AP OOWNLOP~OER O

Expan.
.3

Elev
83.3
53.5
57.1
53.4
29.4

56
88.9

Expan.
.3



RIVER: RIVER-1
REACH: Reach-1

INPUT
Description:
Station Elevation Data
Sta Elev Sta
0 165.24 1.9
8 163.99 9
15.9 162.41 17.9
24.9 161.53 25.9
33 160.16 35
41 159 42
84 157.22 115.1
183.2 154.61 184.2
190.2 152.03 193.2
199.2 149.75 200.2
207.2 145.38 209.2
216.3 143.49 217.3
223.3 140.61 226.3
246.3 139.09 249.3
255.3 137.94 263.3
291.4 135.62 292.4
299.4 130.42 301.4
341.5 127.94 362.5
430.6 126.09 440.6
490.7 122.38 492.7
499.7 111.75 500.7
532.8 111.34 533.8
539.8 107.78 548.8
555.8 105.64 556.8
562.8 103.19 564.8
571.9 98.06 572.9
608.9 97.47 624.9
659 94 .97 681
690 94.31 691.1
698.1 93 700.1
710.1 91.88 711.1
718.1 90.66 720.1
727.1 89.81 728.1
741.1 87.94 766.2
774.2 84.41 776.3
782.4 80.97 783.4
790.5 73.22 792.6
880.1 68.91 886.3
892.4 65.04 893.4
919.9 63.41 939.2
965.8 61.41 969.9

RS: 103278
num= 452

Elev Sta Elev Sta Elev Sta Elev
165.12 2.9 164.58 4.9 164.55 5.9 164.01
163.5 11.9 163.47 12.9 162.94 14.9 162.94
162.41 18.9 161.97 21.9 161.97 22.9 161.53
161.09 27.9 161.09 28.9 160.66 32 160.66
160.16 36 159.56 38 159.56 39 159
158.56 51 158.25 52 157.84 59 157.38
155.06 143.1 155.81 154.2 155.02 176.2 155.03
153.64 186.2 153.77 187.2 152.91 189.2 153.07
152.33 194.2 150.83 196.2 151.06 197.2 149.71
147.97 203.2 147.97 204.2 146.56 206.2 146.56
145.38 210.2 144.38 212.3 144.38 213.3 143.41
142.2 219.3 142.39 220.3 141.24 222.3 141.44
140.79 227.3 140 230.3 139.8 245.3 139.91
139.09 250.3 138.41 252.3 138.41 253.3 137.94
136.81 278.4 136.72 288.4 136.19 289.4 135.62
134.22 295.4 134.22 296.4 132.16 298.4 132.16
130.47 302.4 129.59 311.4 129 312.4 128.31
125.94 375.5 126.48 390.5 126.34 398.6 125.81
125.41 466.7 124.75 486.7 122.98 489.7 123.07
122.5 493.7 115.94 495.7 115.94 496.7 111.75
111.16 506.7 110.88 518.8 110.94 526.5 111.59
110.19 535.8 110.19 536.8 108.97 538.8 108.97
107.06 549.8 106.53 551.8 106.53 552.8 105.59
105.16 558.8 105.15 559.8 104.44 561.8 104.44
103.19 565.8 100.19 568.8 100.19 569.8 98.06
98.69 574.9 98.69 575.9 99.03 578.9 99.03
97.19 625.9 96.84 627.9 96.84 628.9 96.22

95.5 685 94.75 687 94.75 688 94.31
93.88 694.1 93.88 695.1 93.44 697.1 93.44
93.01 701.1 92.61 704.1 92.65 708.1 91.86
91.45 713.1 91.46 714.1 9l1.04 717.1 91.06
90.66 721.1 90.22 723.1 90.22 724.1 89.81
89.47 736.1 89.14 737.3 88.66 740.1 88.64
86.94 769.2 86.66 770.2 85.88 773.2 85.88
84.41 777 .3 82.94 779.3 82.94 780.3 80.97
78.75 786.4 78.43 787.5 76.08 789.5 75.94
73.22 793.6 71.38 862.8 70.22 873 69.78
68.72 887.3 66.16 889.3 66.19 890.3 65.05

64.5 895.4 64.47 896.4 64.09 912.7 63.91
63.91 940.2 63.5 952.5 62.81 959.6 61.72
60.68 982.2 59.69 983.2 59.34 992.4 59



1009.
1132.
1141.
1150.
1163.
1181.
1223.
1258.
1266.
1380.
1464.
1545.
1588.
1608.
1618.
1625.
1635.
1652.
1664.
17e1.
1876.
1946.
1962.
1969.

1977
2300.1
2307.3
2316.5
2324.7

2334
2341.1
2371.7

2385
2393.
2402.
2410.
2418.
2428.
2437.
2446.

245
2463.
2472.
2512.
2550.
2562.
2569.
2576.
2583.
2593.

ONWUR WOVUNRFPFOWNNMNRPRWERNRERENPRE OO

\\o)

O ONUTOO N0 WUIEFRL NS PDOO®

57.

16

54.5
51.3

52.
55.
54.
54.
55.

91
19
06
75
62

56.5

57.
60.
63.
63.
.94
61.
59.
57.
57.
56.
.84
55.
.75
51.
47.
38.
37.
43,

63

55

53

54.
56.

59.
64.
72.
78.
83.
90.
93.
96.
100.
109.
116.
120.
121.

53
44
16
12

81
34
91
52
79

38

66
59
78
91
36
48
03
72
59
41
66
34
03
38
97
16
06
25
16
64
86
75

121.5

124.

72

139.5

149.
165.
173.

99
31
28

1026.3

1134
1144.
1153.
1166.
1183.
1243.
1260.
1267.
1400.
1482.
1556.
1600.
1610.
1619.
1628.
1638.

165
1665.
1708.
1886.
1949.
1963.
1971.
1979.
2301.
2310.
2317.
2326.
2334.
2343.
2378.
2386.
2396.
2403.
2411.
2421.
2429.
2439,
2447.
2457.

246
2473.
2516.
2551.
2565.
2570.
2577.
2586.

259

VTN WERRNNOUVWNUVUUNNOURERWNOUOODPRRRONWOUUNOOWR OORNOWERNDNDOOUUVN

56.
53.
51.
52.
55.
54.
54.
55.
56.
58.
61.

91
84
28
91
19
06
o1
62
94
51
35

63.5

63.
63.
60.
59.
57.
56.
56.
56.
55.
53.

47.
38.
38.
43,
50.
54.

81
94
75
34
94
88
38
19
66
72
51
59
78
69
34
12
03

57.6

59.
67.
72.
80.
86.
90.
94.
96.
103.
109.

59
47
34
34
34
62
97
09
06
04
37

118.5

120.
121.
122.
124.
140.
159.
166.
175.

91
44
88
72
16
28
Q9
87

1060.1

1136
1146.
1154.
1167.
1184.
1252.
1261.
1279.
1407.
1498.
1567.
1601.
1611.
1621.
1629.
1641.
1658.
1669.
1779.
1942.
1950.
1965.
1972.
1980.
2303.
2311.
2319.
2327.

233
2344.
2379.
2389.
2397.
2407.
2413.
2422.
2431.
2440.
2449.
2458.
2468.
2478.
2532.
2553.
2566.
2571.
2579.
2587.

w

WUINNOUOOWRPUOAOAONOOOMNMNNWUNMNOONNPANRFRPOUOPANPFRPWERERNWROUNOOROORE ONOUV

54.
53.
51.
53.
54.
53.
54.
56.
56.
59.
61.

43
84
34
66
81
53
69
06
67
16
33
63

64.5

62.
60.
58.
58.
57.
56.

55.
52.
50.
42.
38.
38.
.78
50.
55.
57.

45

88
97
59
44
24
11
55
16
59
94
91
31
68

12
31
62

59.5

61.
67.
.03
80.
86.
91.
93.
97.
103.
112.

75

31
47

34
62
81
92
78
28
28

118.5

120.

72

121.5

122.
128.
140.
159.

52
88
16
28

169.5

1099.1
1137
1147.3
1156.5
1170.9
1193.5
1254
1263.
1323.
1424.
1520.
1568.
1604.
1614.
1622.
1631.
1647.
1661.
1671.
1852.
1943.
1952.
1966.
197
1983.
2304.
2313.
2320.
2329.
2338.
2365.
2381.
2390.
2399.
2408.
2415
2425
2432.8
2442 .8
2450.7
2460.6
5

3

3

PUONPPRPRUOUNUNMNNMNOIOOOPRNUOPRARPOOPRANLONOORNMNNN

2469.
2487.
2537.
2555
2567.8
2572.8
2580.6
2590.6

54.
52.
52.

44
16
25

53.7

54.
53.
55.
56.
57.
59.
62.
62.
64.
62.

58.
57.
57.
56.

56
66
19
06
12
22
41
56
99
83
60
59
88
16
33

54.5

54.
52.
49.
42.
37.
40.
.78
52.
55.
58.
60.
61.
69.
74.
83.
89.
91.
94.
97.
106.
112.
120.
121.
121.
123.
128.
148.
162.

45

68
59
88
91
91
97

22
31
34
34
31
62
94
99
13
99
97
78
14
28
34
16
84
09
88
78
62

169.5

1120.
1140.
1149.
1157.
1180.
1203.

125
1264.
1344.
1438.
1534.
1581.
1607.

161
1624.
1632.
1648.
1662.
1678.
1865.
1945.
1953.
1968.
1976.
2256.
2306.
2314.
2323.
2330.
2340.
2370.
2382.
2392.
2400.
2409.
2417.
2426.
2436.
2443,
2453.
2461.
2471.
2507.
2544,
2561.
2568.
2574.
2582.
2591.

NONPNNWNNYNOVUUOURREPNMNNOWOOOAR ONUVTWUITOOOUINMNNONMNOPANOOTORNONMNNNROOWEREO

54.
52.
52.
54.
54.
54.
55.

84
12
25
84
62
84
19

56.5

57.
60.
62.
61.

61.
60.
58.

88
34
31
94
65
81
25
19

57.5

56.

55

54.
54.
51.
49.

81
.97
59
64
84
88

40.4321

37

40.

52.
56.
58.
60.
64.
69.
78.
83.
88.
93.
94.
100.
106.
116.
120.
121.
121.
123.
129.
148.
162.
172.

.91
68
48
44
72
38
06
21
81
03
38
66
16
97
25
28
03
32
34
35
44
54
78
62
91



Manning's n Values

Sta n Val St
0 .05 1942.
Bank Sta: Left Right
1942.2 2344.2
CROSS SECTION
RIVER: RIVER-1
REACH: Reach-1
INPUT
Description:
Station Elevation Data
Sta Elev St
0 171.12 1.
21.3 168.62 23.
47 .3 166.97 50.
63.4 166.22 70.
83.4 163.69 86.
96.4 162.62 97.
103.4 160.67 105.
112.5 159.21 113.
120.5 156.56 122.
128.5 154.69 129.
136.5 152.73 138.
145.5 150.63 146.
153.5 144.72 155.
161.5 142.53 162.
169.5 140.91 171.
178.6 139.52 179.
192.6 137.03 194.
201.6 136.09 202.
208.6 134.27 211.
217.6 133.04 218.
225.6 131.47 237.
244.7 129.03 245.
254.7 127.38 263.
297.8 125.47 300.
324.8 124.16 326.
332.8 123.03 333.
340.8 121.25 342.
349.8 120.06 350.
356.9 118.31 359.
369.9 117.34 370.
383.9 114.75 385.
423 111.78 43

a
2

a

N OVOWOVUWOVUWWOVWMMOWNNNOGOTOODOOOODOO OO UTUTUVMTUVUVUTUAA,DNDNDNDNWW

num= 3
n Val Sta n Val

.035 2344.2 .07
Lengths: Left Channel Right

185 215 200

RS: 103063
num= 450

Elev Sta Elev St
170.44 10.3 170.09 14.
168.62 24.3 168.25 37.
166.97 51.4 166.5 53.
165.31 79.4 164.75 80.
163.69 87.4 163.31 92.
161.97 99.4 161.97 100.
160.67 106.4 160.04 109.
158.22 115.5 158.22 116.
156.56 123.5 155.72 125.
153.94 132.5 153.94 133.
152.75 139.5 151.72 142.

149 148.5 149.21 149.
144.72 156.5 143.12 158.

142 165.5 142 166.
140.88 172.6 140.19 175.
138.91 181.6 138.87 182.
137.03 195.6 136.62 198.
135.53 204.6 135.53 205.
134.23 212.6 133.65 214.
132.53 221.6 132.5 222.
130.19 238.7 129.69 240.
128.56 247.7 128.59 248.
127.41 283.7 126.78 293.
125.47 301.8 125.06 307.
124.16 327.8 123.57 329.
122.44 336.8 122.44 337.
121.25 343.8 120.66 346.
119.47 352.9 119.47 353.
118.31 360.9 117.81 365.
116.28 372.9 116.28 373.
114.75 386.9 114.28 395.
111.55 435 111.36 43

a

AWV OVWOLVWWOWWWWOWONNOTOOD OOV UTUVUVUVUUVDSA, DDA WW

Coeff Contr.

Elev

169.
167.

31
44

166.5

164.
162.
161.
160.
157.
.72
153.
151.
146.
143.
141.
140.

155

19
97
31
06
38

31
86
81
12
47
16

138.4

136.
134.
133.
131.
129.
128.
126.
124.
123.
121.
120.
118.
117.
.81
113.
110.

115

62
92
63
94
69
11
16
69
62
84
66
88
69

66
83

.1

St
17.
46.
54.
82.
93.

102.
110.
119.
126.
135.
143.
152.
159.
168.
176.
191.
199.
207.
215.
224,
241.
253.
296.
323.
330.
339.
347.
355.
366.
382.
396.

IN
W

a

O OV WVWWLWWVWKWWWMOWONNOTOODOOOOOODOOUVTUVTUVUVUVTUVTUITU S, BDDADWW

Expan.

.3

Elev

169.
167.
166.
164.
162.
161.
159.
157.
154.
153.
150.

31
31
16
19
62
32
22
38
69
31
47

147.1

142.
141.
139.

53
47
53

137.5

136.
134.
133.
131.
129.
127.
.88
124.
123.
121.
120.
118.
117.
115.
113.
11e.

125

09
88
06
94
03
76

75
03
84
06
88
16
25
34
89



440

458
498.
519.
529.
548.
574.
588.
633.
644.
662.
673.
689.
696.
732.
748.
778.
805.

=

NWONDMDMDPMDWWNNNRR

947.8
998.5
1089.8
1101
1153.7
1202.4
1210.5
1355.6
1449
1494.
1538.
1550.
1558.
1566.
1574.
1598.
1632.
1703.
1876.
1919.
1932.
1942.
228
2290.
2299.
2307.
2327.
2345,
2355,
2363.
2372.

PONPRPNNPWRONRPRPOOOPRPRONOOPPWOO

108
105

94.
92.
94.
92.
90.
88.
85.
84.
82.
80.
79.
78.

75
73

70.
67.
65.

56.
54.
52.

.87
.81
88
78
06
58
41
81
59
16
39
84
28
13
.04
.69
52
44
19
58
22
41
94

54.9

54
57

.85
.83

58.5

61
61
62
63

.23
.81
.66
.59

61.5

60.
57.
59.
59.
56.

53

51.
49.
39.
39.
48.
52.

05
69
12
69
28
.84
95
56
76
44
03
57

58.5

59
61
67
74
80

.81
.34
.18
.56
.81

491.
499,
521.
538.
551.
578.
590.
634.
649.
663.
679.
690.
699.
735.

~
Ul
OO RROWOAONPPAPAPPWWWMNNNRRR

779.
814.
830.
959.
1003.
1090.
1103
1159.2
1203.4
1285.6
1378
1458.
1508.
1540.
1551.
1560.
1567.
1580.
1605.
1640.
1734.
1879.
1927.
1935
1943.1
2284
2293.
2300.
2309.
2328.
2348.
2356.
2365.
2373.

VTR NN ONOD WO

(o]

U1 ONNDNONER

109.
104.
92.
92.
93.
92.
89.
88.
85.
83.
82.

06
03
03
78
22
65
72
81
22
84
o1

80.5

78.
78.
75.
72.
70.
67.
63.
57.
56.
52.
52.
54.
56.
57.
58.
60.
62.
62.
63.
61.
59.

88
14
03
53
13
09
84
99
72
81
94
59
14
56
66
81
54
47
03
88
38

57.7

59.
59.
55.
53.
51.
49.
37.
43.
48.

39
06
41
71
31
56
88
12
03

55.4

58.
60.

41
13

61.6

69.
74.
84.

88
61
14

443 106.59
492.1 99.91
511.1 91.82
522.1 93.22
544.2 93.26
558.2 91.81
583.2 89.44
591.3 88.34
639.3 84.91
650.4 83.44
666.4  82.02
680.4 80.09
692.4  78.88
700.4  77.79
736.7 74.66
762.1 72.19
785.4 69.78
815.9 66.47
845.3 62.69
964 57.53
1014.7 55.69
1092.9 52.88

1104 53.94

1173 54.66
1205.5 56.21
1305.2 57.86
1395.2 59.2
1468.3 61.58
1531.2 61.09
1541.3 62.93
1553.5 63.03
1561.6 61.31
1570.7 59.38
1584.9 58.5
1608.3 59.91
1652.9 59
1788.9 55.06
1914.7 52.88
1928.9 50.75

1936 46.19
2224.238.00519

2286 43.12
2294.1 49.78
2303.4 55.5
2310.9 58.96
2337.9 60.34
2349.8 64.38
2358.4 69.97

2367 77.28
2375.6 84.72

449
495,
512.
524.
545.
564.
584.
620.
640.
656.
667.
685.
693.
709.
744
769.
795.

822
871.7
976.3

1031
1093.
1107.
1187.
1206.
1316.
1399.
1481.
1532.
1544.
1554.
1563.
1571.

1590
1613.3
1667.1

1866
1915.7
1930.2

1938
2279.9

2287
2296.2
2304.5
2313.1

2339
2351.9
2359.5
2369.2
2376.7

NODNMNDMDMDMDNWWNNNRRR

(o))

O

NOUWNDMNWRUOUNR

106.
99.
92.
93.
92.
91.
89.
86.

34
91
17
22
94
56
06
72

84.5
83.1

81.
79.
78.

74.
71.
68.
66.

57.
54.

62
69
45
77
06
31
53
45
61
37
81

51.6

54.

57.
57.
59.
61.
61.
62.
62.
61.
58.
58.
59.

53.
52.
50.
46.
38.
.75
49.
57.
58.
59.
64.
72.
77.
84.

45

17
54
22
38
65
81
58
69
47
05
34
24
56
58
94
47
75
19
03

86
25
94
84
38
34
44
29

496.
518.
525.
547.
565.
587.
627.
643.
657.
672.
686.
695.
725.
745.
772.
798.
823
892.1
986.3
1086.8
1100
1136.
1199.
1209.
1335.
1431.
1482.
1534.
1545.
1557.
1564.
1573.
1594.
1626.
1680.
1875.
1918.
1931.
193
2280.
2289.
2297.
2306.
2314.
2344.
2353
2362.7
2370.2
2377.8

NOOAORMDDRAMDWWNNNRRER

(o))

NONRFRF OUOVOUNRWOROOOUANUIN WU AU

IN

105

85

.97
94.
92.
93.
92.
90.
89.
.88

88
34
66
99
94
22

84.5

82.
81.
79.
78.
76.
73.
71.
68.
.61

65

56.
54.
51.
53.
54.
57.
57.
60.
62.
61.
63.
62.
60.
58.
58.
59.
57.
54.
52.
50.
39.
39.
.75
52.
57.

45

69
25
28
47
12
69
31
52

61
62
72
69
72
41
33
44
31
16
39
25
23
32
34
47
78
62
18
47
75
84
44

29
25

59.5

67.
72.
80.
87.

60
16
34
81
88



2380
2387.5
2397.2
2405.8
2413.5
2433.9
2498.6
2507.2

88.12
95.5
100.33
108.03
113.12
117.45
117.66
120.48

2381
2390.7
2398.3

2408
2414.5
2459.7
2499.6
2509.3

Manning's n Values

Sta
0

Bank Sta:
1914.7 2314.2

n Val
.05

Left

Sta
1914.7

Right

Blocked Obstructions

Sta L
947.8

Sta R
1003.6

CROSS SECTION

RIVER: RIVER-1
REACH: Reach-1

Elev
67

Sta
159
859.9
1060
1120
1390

INPUT
Description:
Station Elevation Data
Sta Elev
158 59
330 76
1000 55
1110 38.8
1280 30.4
1490 59.3

1500

Manning's n Values

Sta
158

Bank Sta:

n Val
.05

Left
1090

CROSS SECTION

RIVER: RIVER-1
REACH: Reach-1

INPUT

Sta
1090

Right
1472

91.06

97.53
102.81
110.53
116.55
117.95
118.94
122.22

n Val
.07

Left Channel

91.06 2383.2
95.5 2391.8
102.81 2400.4
108.03 2409.1
113.65 2415.5
117.69 2460.8
118.51 2501.8
120.78 2510.4
num= 3
n Val Sta
.035 2314.2
Lengths:
195
num= 1
RS: 102843
num= 29
Elev Sta
59 160
76 860
52.6 1070
36.1 1150
35 1430
61.4 1510
num= 3
n Val Sta
.035 1472

220

Elev
59
56

52.7

34.5

36.8

64.5

n Val
.07

Lengths: Left Channel

638

RS: 102205

638

2384.3

2394
2401.
2411.
2416.
2466.
2502.
2512.

A OV NNNDNDWUN

Right
230

Sta
250
970
1080
1190
1440
1570

Right
638

93.22 2386.4

97.53 2395

105.28 2404.
110.53 2412.
116.81 2425.
117.69 2487.
120.03 2506.
122.22 2513.

8

O R 0 NW

Coeff Contr.

|
Elev Sta
56 329.9
56 971
53.3 1090
34.6 1270
38.5 1472

103

Coeff Contr.

.1

93.
99.
.78
113.
11e6.
117.
120.
127.

105

62
78

12
84
97
03
28

Expan.

Elev

56
56

51.9
30.4

52

Expan.

.3



Description:

Station Elevation Data num= 33
Sta Elev Sta Elev Sta Elev Sta
499.9 86 500 66 520 64 560
860 56.8 860.1 79 1180 79 1290
1330 58.5 1340 58.5 1350 58.6 1370
1460 53.8 1500 37.6 1510 35.6 1540
1660 30.9 1720 30.7 1830 35 1840
1860 44 .9 1870 53.8 1880 60.7 1890
1940 93.9 1950 99.4 1961 104.1
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
499.9 .05 1450 .035 1870 .07

Bank Sta: Left Right Lengths: Left Channel Right
1450 1870 538 538 538

CROSS SECTION

RIVER: RIVER-1

REACH: Reach-1 RS: 101667

INPUT

Description:

Station Elevation Data num= 38
Sta Elev Sta Elev Sta Elev Sta
940 80 960 76 970 68 990
1000 56.3 1010 54.5 1030 55 1060
1090 53.3 1110 50.1 1120 50.6 1140
1190 75 1270 75 1360 75 1410

1660 54.6 1700 54.5 1790 52.8 1800

1840 34.3 1860 34.2 1970 31.2 2020

2050 30.3 2060 30.4 2150 36 2193
4.6

2220 61.3 2230 64. 2292 98
Manning's n Values num= 3

Sta n Val Sta n Val Sta n Val

940 .05 1790 .035 2193 .07

Bank Sta: Left Right Lengths: Left Channel Right
1790 2193 572 572 572

CROSS SECTION

RIVER: RIVER-1
REACH: Reach-1 RS: 101095

Elev
60
79

58.6

34.1

35.8
62

Sta
620
1329.9
1450
1570
1850
1900

Coeff Contr.

Elev
60
54.6
54.9
75
50.9
30.1
53

.1

Sta
991
1070
1189.9
1659.9
1830
2030
2210

Coeff Contr.

.1

Elev
60
79

56.1
34

38.5

64.9

Expan.

.3

Elev

60
54.6
55.3

75
37.6
30.1
59.8

Expan.

.3



INPUT

Sta
1110
1310
1400

1480.1
1830
2060
2130
2420

Description:
Station Elevation Data
Sta Elev
1000 83
1250 62.5
1380 53.9
1480 54.1
1829.9 73
2050 49.6
2120 33.1
2310 28.8
2510 61

2520

Manning's n Values

Sta n Val
1000 .05

Bank Sta: Left
2100

CROSS SECTION

RIVER: RIVER-1
REACH: Reach-1

Sta
2100

Right
2475

Sta
1040
1480
1860
2060
2310
2430
2580
2770

INPUT

Description:

Station Elevation Data
Sta Elev
1000 83.5
1380 77
1750 57.1
2010 51.1
2280 54.5
2420 41.2
2570 29.9
2750 34
2895 88.4

Manning's n Values

Sta n Val
1000 .05

Bank Sta: Left
2380

CROSS SECTION

Sta
2380

Right
2806

num= 44
Elev Sta Elev
83 1160 83

60 1340 53.7
54.2 1410 54.1

73 1510 73
52.5 1880 52.2
49.6 2090 48.5
30.4 2150 33.8
34.6 2440 37.3
61.4 2530 65

num= 3
n Val Sta n Val
.035 2475 .07
Lengths: Left Channel
604 604
RS: 100491
num= 41
Elev Sta Elev
82.3 1090 82.3

77 1590 77
53.3 1900 52.3
51.6 2080 51.6
52.2 2320 52.3
35.6 2440 33.1
29.8 2600 29.7
37.6 2806 53

num= 3
n Val Sta n Val
.035 2806 .07

Lengths: Left Channel
788 788

Sta
1170
1350
1430
1570
1990
2100
2260
2475
2598

Right
604

Sta
1200
1729.9
1950
2180
2370
2450
2620
2820

Right
788

Elev
83
53.4
53.5
73
50.2
46.6
29.4
50
105.6

Sta
1249.9
1370
1460
1590
2040
2110
2290
2500

Coeff Contr.

Elev
78.2

77
52.3
50.6
53.3

33
29.5
58.8

.1

Sta
1310
1730
2000
2190
2380
2460
2660
2840

Coeff Contr.

.1

Elev
83
53.9
49.1
73
49.5
41.8
29
58.9

Expan.
.3

Elev
77
57.2
51.1
50.7
53
33
29.4
61.8

Expan.
.3



RIVER: RIVER-1
REACH: Reach-1

INPUT

Description:

Station Elevation Data
Sta Elev Sta
1000 111.4 1110
1380 77 1440
1800 77 1830
1960 56.9 1980

2130.1 74 2349.9

2420 55 2430

2740 29.8 2770
2910 37.3 2960
3040 93

Manning's n Values
Sta n val Sta
1000 .05 2420

Bank Sta: Left Right
2420 2970

CROSS SECTION

RIVER: RIVER-1
REACH: Reach-1

INPUT

Description:

Station Elevation Data
Sta Elev Sta
1000 93 1010
1100 91.7 1130
1290 79 1400
1730 79 1740

1900 58.7 2010
2210 54.4 2230
2470 30.7 2490
2640 33.4 2650
2770 60.4 2780

Manning's n Values
Sta n Val Sta
1000 .05 2260

Bank Sta: Left Right

RS: 99703

num=
Elev
95.5

num=
n Val
.035

41
Sta
1170
1470
1840
2050
2350
2480
2860
2970

3
Sta
2970

Elev
89.8
77
77
54.1
54.2
48.5
33
56.8

n Val
.07

Lengths: Left Channel

RS: 99111

num=
Elev
93.4
85.1
79
79
53.6
54.6
31.1
33.2
61.4

num=
n Val
.035

592

44
Sta
1020
1150
1510
1760
2030
2260
2530
2680
2790

3
Sta
2747

592

Elev
93.4

79

79

79
53.1
53.7
30.1
35.8
64.1

n Val
.07

Lengths: Left Channel

Sta
1190
1580
1850
2070
2400
2520
2870
2980

Right
592

Sta
1080
1160
1550

1889.9
2030.1
2310
2550
2690
2881

Right

Elev
89.7

77

77
54.4
54.9
36.6
32.7
60.2

Sta
1270
1690

1959.9
2130
2410
2630
2880
2990

Coeff Contr.

Elev
92.1
79

79

79

74
36.1
30
37.8
108.6

.1

Sta
1090
1180
1620
1890

2209.9
2420
2630
2747

Coeff Contr.

Elev
85.4
77
77
53.2
55
31.5
32.7
61.1

Expan.
.3

Elev
92.1
79
79
58.7
74
30.8
33.5
54

Expan.



2260

CROSS SECTION

RIVER: RIVER-1
REACH: Reach-1

ev
.3
75
75
.7

2747

Sta
1110
1380

1659.9
1770
1940
2080
2410
2530

INPUT
Description:
Station Elevation Data
Sta El
1000 91
1350
1570
1760 53
1930 50.
2070 27.
2360 36.
2520 62.
2721 128.

N D WO N

Manning's n Values

Sta nyv
1000 .

Bank Sta: Left
1940

CROSS SECTION

RIVER: RIVER-1
REACH: Reach-1

al
05

ev
71
71
71
53
30
.4
.9
.6

Sta
1940

Right
2410

Sta
1020
1360
1760
2040
2190
2310
2570
2760

INPUT
Description:
Station Elevation Data
Sta E1l
1000
1350
1759.9
1990
2180
2280 29
2560 36
2690 45
2930 125

4

2941

Manning's n Values

720 672

RS: 98439
num= 41
Elev Sta Elev
86.1 1220 79.2
75 1390 75
75 1660 55
53.5 1800 53.3
50.2 1950 46.5
27.8 2190 31.1
48.6 2490 61.4
64.8 2640 114.9
num= 3
n Val Sta n Val
.035 2410 .07
Lengths: Left Channel
850 727
RS: 97712
num= 42
Elev Sta Elev
71 1120 71
71 1470 71
50.6 1870 52.5
53.3 2110 50
30.1 2220 31
29.5 2360 30.4
39.3 2600 49.6
60.7 2810 64.4
127.6
num= 3

600

Sta
1330
1450
1720
1900
1960
2260
2500
2660

Right
620

Sta
1130
1560
1890
2120
2230
2400
2610
2820

Elev
75

75
52.8
50.
39.
32.
61.
123.

O o0 wVwuN

Sta
1340
1560
1750
1920
1970
2310
2510
2670

Coeff Contr.

Elev
71
71

52.8

48.4
31

30.4

50.8

66.7

.1

Sta
1240
1580
1970
2160
2260
2510
2670
2920

Elev
75

75
53.7
50.1
35
32.9
61.6
126.1

Expan.
.3

Elev
71

71
52.6
33.4
29
33.2
44.7
122.4



Sta n Val Sta
1000 .07 2120

Bank Sta: Left Right
2120 2600

CROSS SECTION
RIVER: RIVER-1
REACH: Reach-1

INPUT

n Val
.035

Sta
2600

n Val
.07

Lengths: Left Channel

RS: 97059

Description: FROM FILE SCT@12.DAT

Station Elevation Data
Sta Elev Sta
1000 95.3 1110
1320 53.7 1430
1550 30.1 1560
1740 29.1 1850
1940 50.6 1960
2150 107 2190
2250 125.5 2259

Manning's n Values
Sta n Val Sta
1000 .07 1450

Bank Sta: Left Right
1450 1940

CROSS SECTION

RIVER: RIVER-1
REACH: Reach-1

INPUT

Description:

Station Elevation Data
Sta Elev Sta

lee0  111.7 1080
1160 61.2 1180
1370 33 1450
1690 40.2 1800
1840 59.5 1850
2000 106 2010

Manning's n Values

num=
Elev
74.2
49.2
28.8
34
49.4
124
130.1

num=
n Val
.035

720

32
Sta
1180
1450
1610
1890
1970
2200

3
Sta
1940

653

Elev
62.1
48.7
34
36.3
50.3
125.7

n Val
.07

Lengths: Left Channel

RS: 96094

num=
Elev
86.8
55.6
30.2
51
58.1
104.3

num=

965

29
Sta
1130
1290
1510
1810
1860
2020

965

Elev
62.
46.
29.
52.
57.
98.

O 00 00O W

Right
550

Sta
1200
1520
1640
1900
2030
2210

Right
965

Sta
1140
1320
1620
1820
1950
2027

Coeff Contr.

Elev
61.9
40
30.7
38.1
61.5
126

.1

Sta
1210
1540
1660
1930
2040
2240

Coeff Contr.

Elev
61.
46.
26.
54,
107.
94.

N DOV R D

.1

Sta
1150
1350
1670
1830
1960

Expan.
.3

Elev
61.8
32.5
31
48.6
62.1
124.8

Expan.
.3

Elev
61.9
40.6
32.1
59.8

108



Sta
1000

nVv

Left
1320

Bank Sta:

CROSS SECTION

RIVER: RIVER-1
REACH: Reach-1

al

.08

ev

Sta
1320

Right
1690

Sta
1060
1240
1310
1470
1690
1840

INPUT

Description:

Station Elevation Data
Sta El
1000 133.
1220 48.
1290 31.
1450 39,
1620 30.
1790 59.
1940 94.

vTumweErk Rk PN

1960

Manning's n Values

Sta
1000

nyv

Left
1180

Bank Sta:

CROSS SECTION

RIVER: RIVER-1
REACH: Reach-1

al

.08

ev
.2
.3
29
.4
.3
.4

Sta
1180

Right
1750

Sta
1070
1180
1370
1500
1650
1740

INPUT

Description:

Station Elevation Data
Sta E1l
1000 117
1150 50
1340
1480 30
1640 36
1700 59
1920 60

2090 98

.3
.1

1950
2092

n Val
.035

Sta
1690

n Val
.08

Lengths: Left Channel

880
RS: 95310

num= 35
Elev Sta
103.7 1110
43.7 1250
31.5 1340
34 1480
34.7 1700
58.5 1850
94.2 1970

num= 3
n Val Sta
.035 1750

784

Elev
68.
40.
30.
33.
37.
58.
94,

w Ul hwo kO

n Val
.08

Lengths: Left Channel

1025

RS: 94285

num= 37
Elev Sta
69.1 1080
36.5 1190
28.5 1400
30.2 1510
42.3 1660
58.3 1750
70.5 1960
98.9

1025

Elev
64.
33.
31.
30.
50.
58.
72.

NNONEREPW

Right
650

Sta
1120
1260
1400
1510
1750
1860
1980

Right
1025

Sta
1090
1290
1430
1620
1670
1850
2010

Coeff Contr.

Elev
63.
34,
33.
33.
54,
60.
97.

A NNO WU WU

.1

Sta
1180
1270
1440
1570
1760
1920
2014

Coeff Contr.

.1

Sta
1130
1310
1450
1630
1690
1910
2070

Expan.
.3

Elev
52.1
32.3
39
30.4
56.9
93.1
113.7

Expan.
.3

Elev
52.3
28.6
30.5

34
59.2
59.5

88



Manning's n Values
Sta n val Sta
1000 .08 1150

Bank Sta: Left Right
1150 1660

CROSS SECTION

RIVER: RIVER-1
REACH: Reach-1

INPUT

Description:

Station Elevation Data
Sta Elev Sta
1000 112 1060

1290 38.8 1300
1460 29.9 1520
1700 31.6 1710
1780 52 1790
1910 58.5 1930
2090 62.2 2120
2220 90.1 2240

Manning's n Values
Sta n val Sta
1000 .08 1240

Bank Sta: Left Right
1240 1780

CROSS SECTION

RIVER: RIVER-1
REACH: Reach-1

INPUT

Description:

Station Elevation Data
Sta Elev Sta

1000 102.3 1110
1360 73.6 1370
1610 43.3 1620
1780 30 1790
1840 32.1 1950
2050 49.7 2060
2180 38.6 2290

num=
n Val
.03

3
Sta
1660

n Val
.05

Lengths: Left Channel

RS: 93233

num=
Elev
91.
34.
34,
31.
57.
58.
73.
102.

U1y WN OO B b

num=
n Val
.03

1052

38
Sta
1120
1310
1580
1750
1810
1950
2140
2300

3
Sta
1780

1052

w
Ui
NEFEP WOAahONON L

n Val
.05

Lengths: Left Channel

RS: 92033

num=
Elev
82
73.5
41.
30.
36.
50.
32.

oo PhPEFL WU

1200

56
Sta
1220
1420
1640
1810
2020
2070
2300

1200

Elev
71.
57.
33.
34.
38.
50.
32.

viul b OO WU

Right
1052

Sta
1220
1420
1590
1760
1820
2060
2160

Right
1200

Sta
1330
1530
1660
1820
2030
2150
2330

Coeff Contr.

Elev
53.
30.
31.
37.
59,
59.
75.

[N NEN VL BRVo L NI VO RR N

.1

Sta
1240
1450
1650
1770
1840
2080
2200

Coeff Contr.

.1

Sta
1340
1580
1670
1830
2040
2160
2340

Expan.
.3

Elev

52
29.9
35,
43,
58.
60.
81.

AN 00 UV

Expan.
.3



2370 54.2
2470 59.8
2600 83.6
2670 80.5
2829 96.6

Manning's n Values
Sta n Vval
1000 .08

Left R
1530

Bank Sta:

CROSS SECTION

RIVER: RIVER-1

REACH: Reach-1

INPUT

2380
2530
2610
2680

Sta
1530

ight
2370

Description: FROM FILE SCT@11.DAT

Station Elevation Data

Sta Elev Sta
1000 77 1010
1080 77 1090
1250 77 1280
1590 49.7 1600
1670 28.7 17860
1960 33.8 1970
2150 38.3 2220
2430 50.6 2510
2630 87.5 2640
2740 105.4 2750
3094 114.6
Manning's n Values
Sta n Vval Sta
1000 .03 1600
Bank Sta: Left Right
1600 2280

CROSS SECTION

RIVER:
REACH:

RIVER-1
Reach-1

INPUT

57.4 2400 60.3
61.4 2570 80.7
83.6 2630 82.7
79.7 2710 84.5
num= 3
n Val Sta n Val
.025 2370 .05
Lengths: Left Channel
580 627
RS: 91406
num= 51
Elev Sta Elev
77 1030 77
77 1180 77
77 1489.9 77
47.8 1630 34.5
30.1 1820 32.4
33.9 2000 37.9
32.3 2240 35
61.8 2540 59.9
87.5 2660 87.2
105.3 2780 99.9
num= 3
n Val Sta n Val
.025 2280 .04

Lengths: Left Channel
650 632

RS: 90774

2410
2580
2650
2720

Right
700

Sta
1050
1210
1490
1650
1860
2110
2280
2550
2670
2890

Right
580

60.7
83.1
83.2
84.5

2420
2590
2660
2730

Coeff Contr.

Elev
77
77

56.6

29.7

32.1
38

47.7

61.6

87.2

105.6

.1

Sta
1070
1240
1550
1660
1940
2140
2390
2610
2700
3000

Coeff Contr.

.1

Expan.
.3

Elev
77
77

53.2

28.

34.

38.

49.

86.

88.

109.

NWEOWERN

Expan.
.3



Description: FROM FILE SCT@10.DAT
THIS QT CARD APPLIES FROM UPSTREAM
WISSAHICKON CREEK TO DOWNSTREAM OF
PERKIOMEN CREEK. THE
DISCHARGES APPLY TO A DRAINAGE AREA OF 1690 SQ MI
WHICH
CORRESPONDS TO THE PORT KENNEDY GAGE LOCATION
ALL X-SECTIONS
AFTER X-90774 ARE FROM DTM SEGMENTS SCTO11l TO SCTO21

RECIEVED
FROM FPMS ON 21 SEP 1993.
Station Elevation Data num= 49
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
1000 120.3 1010 117.8 1020 113.9 1050 82.9 1060 77 .3
1080 76.5 1090 80.1 1100 99.7 1110 94 1200 67.1
1310 61.3 1350 60.4 1370 60.3 1390 58.1 1420 53
1470 53.1 1510 47.2 1530 40 1590 29.8 1660 27.9
1680 27.9 1710 28.2 1800 28.9 1840 29.4 1880 29.6
1950 30.2 2000 30.1 2040 29.5 2080 33.7 2100 38.8
2110 44 2120 45.8 2130 46 2190 46.3 2280 49
2370 61.3 2380 61.3 2400 59.7 2430 61.2 2450 59.4
2460 59.8 2490 84.5 2500 89.3 2510 89.5 2520 88.7
2550 90.1 2600 88.6 2610 89.5 2627 96.3
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
1000 .03 1510 .025 2110 .04
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
1510 2110 (%} (%} (7] .1 .3
SUMMARY OF MANNING'S N VALUES
River:RIVER-1
Reach River Sta. nl n2 n3 n4 n5
Reach-1 148266 .05 .032 .07
Reach-1 147996 .07 .032 .07

Reach-1 147978.5 Bridge
Reach-1 147961 .07 .032 .07



Reach-1

Reach-1

Reach-1
Reach-1

Reach-1

Reach-1

Reach-1

Reach-1

Reach-1

Reach-1

Reach-1

Reach-1

Reach-1

Reach-1

Reach-1

Reach-1

Reach-1

Reach-1

Reach-1

Reach-1

Reach-1

Reach-1

Reach-1

Reach-1

Reach-1

Reach-1

147907

147855

147816
147777

147468

146836

146261

145718

145322

144123

143224

142252

141305

140315

139246

138319

137179

136547

135965

135309

134634

133727

132707

132065

131298

130606

Bridge

.07

.07

.07

.07

.07

.07

.07

.07

.07

.05

.05

.05

.05

.05

.05

.05

.07

.07

.07

.07

.07

.07

.07

.07

.07

.032

.032

.032

.032

.032

.032

.032

.032

.032

.032

.032

.032

.032

.032

.032

.032

.032

.032

.032

.032

.032

.032

.032

.035

.035

.07

.07

.07

.07

.07

.07

.07

.07

.07

.07

.07

.04

.07

.07

.07

.07

.07

.07

.08

.08

.07

.07

.07

.07

.07

.035

.035

.06

.06



Reach-1

Reach-1

Reach-1

Reach-1

Reach-1
Reach-1

Reach-1

Reach-1

Reach-1

Reach-1

Reach-1

Reach-1
Reach-1

Reach-1

Reach-1

Reach-1

Reach-1

Reach-1
Reach-1

Reach-1

Reach-1

Reach-1

Reach-1

Reach-1

Reach-1

Reach-1
Reach-1

129999

129552

129008

128834

128814.

128795

128638

128215

127766

127339

1270640

127032
127024

126951

126845

126779

126715

126702
126689

126497

126190

125738

125718

125698

125608

125596
125584

5

Bridge

Bridge

Bridge

Bridge

.06

.06

.06

.06

.06

.06

.06

.05

.05

.06

.06

.05

.05

.05

.05

.05

.05

.06

.04

.04

.04

.04

.04

.035

.035

.035

.035

.035

.035

.035

.035

.035

.035

.035

.035

.035

.035

.035

.035

.035

.035

.035

.035

.035

.035

.035

.07

.05

.05

.05

.05

.05

.05

.05

.07

.08

.08

.08

.08

.08

.08

.08

.08

.08

.04

.04

.04

.04

.04

.035

.035

.035

.035

.035

.035

.035

.035

.035

.035

.035

.035

.035

.035

.035

.035

.035

.035

.06

.06

.06

.06

.06

.06

.06

.06

.06

.06

.06

.06

.06

.06

.05

.05

.05

.05



Reach-1

Reach-1

Reach-1
Reach-1

Reach-1

Reach-1

Reach-1

Reach-1

Reach-1

Reach-1

Reach-1

Reach-1

Reach-1

Reach-1

Reach-1

Reach-1

Reach-1

Reach-1

Reach-1

Reach-1

Reach-1

Reach-1

Reach-1

Reach-1

Reach-1

125295

124990

124959.

124929

124445

123663

122951

122312

121490

120802

120200

119282

118934

118798

118737

118675

118651

118490

118005

117330

116307

115807

114577

114062

113859

5

Bridge

.04

.04

.04

.04

.04

.05

.05

.05

.06

.06

.06

.04

.04

.04

.04

.04

.04

.06

.06

.06

.06

.06

.07

.07

.035

.035

.035

.035

.035

.035

.035

.035

.035

.035

.035

.035

.035

.035

.035

.035

.035

.035

.035

.035

.035

.035

.035

.035

.04

.04

.04

.04

.04

.05

.05

.05

.05

.05

.06

.06

.05

.05

.05

.05

.05

.05

.05

.07

.07

.07

.07

.07



Reach-1
Reach-1

Reach-1

Reach-1

Reach-1

Reach-1

Reach-1

Reach-1

Reach-1

Reach-1
Reach-1

Reach-1

Reach-1

Reach-1

Reach-1

Reach-1

Reach-1

Reach-1

Reach-1

Reach-1

Reach-1

Reach-1

Reach-1

Reach-1
Reach-1

Reach-1

Reach-1

113835
113811

113597

112467

111334

110666

110054

109548

109276

109192
109108

108858

108437

108025

107856

107836

107816

107696

107348

106758

106049

105690

105514

105474.

105435

105266

104860

5

Bridge

Bridge

Bridge

.07

.08

.08

.08

.08

.08

.08

.08

.08

.08

.08

.08

.05

.05

.05

.05

.05

.04

.04

.03

.03

.03

.03

.03

.035

.035

.035

.035

.035

.035

.035

.035

.035

.035

.035

.035

.035

.035

.035

.035

.035

.035

.035

.035

.035

.035

.035

.035

.07

.08

.08

.08

.06

.06

.06

.05

.05

.05

.05

.05

.05

.05

.05

.05

.05

.03

.03

.03

.03

.03

.03

.03



Reach-1

Reach-1

Reach-1

Reach-1

Reach-1

Reach-1

Reach-1

Reach-1

Reach-1

Reach-1

Reach-1

Reach-1

Reach-1

Reach-1

Reach-1

Reach-1

Reach-1

Reach-1

Reach-1

Reach-1

Reach-1

104344

103793

103278

103063

102843

102205

101667

101095

100491

99703

99111

98439

97712

97059

96094

95310

94285

93233

92033

91406

90774

SUMMARY OF REACH LENGTHS

.05

.05

.05

.05

.05

.05

.05

.05

.05

.05

.05

.05

.07

.07

.08

.08

.08

.08

.08

.03

.03

.035

.035

.035

.035

.035

.035

.035

.035

.035

.035

.035

.035

.035

.035

.035

.035

.03

.03

.025

.025

.025

.07

.07

.07

.07

.07

.07

.07

.07

.07

.07

.07

.07

.07

.07

.08

.08

.05

.05

.05

.04

.04



River: RIVER-1

Reach River Sta. Left Channel Right
Reach-1 148266 288 288 288
Reach-1 147996 17 17 17
Reach-1 147978.5 Bridge
Reach-1 147961 54 54 54
Reach-1 147907 60 60 60
Reach-1 147855 70 70 70
Reach-1 147816 Bridge
Reach-1 147777 309 309 309
Reach-1 147468 632 632 632
Reach-1 146836 575 575 575
Reach-1 146261 543 543 543
Reach-1 145718 396 396 396
Reach-1 145322 1199 1199 1199
Reach-1 144123 899 899 899
Reach-1 143224 972 972 972
Reach-1 142252 947 947 947
Reach-1 141305 990 990 990
Reach-1 140315 1200 1069 900
Reach-1 139246 950 927 850
Reach-1 138319 1140 1140 1140
Reach-1 137179 632 632 632
Reach-1 136547 582 582 582
Reach-1 135965 656 656 656
Reach-1 135309 700 675 580
Reach-1 134634 907 907 907
Reach-1 133727 1020 1020 1020
Reach-1 132707 642 642 642
Reach-1 132065 767 767 767
Reach-1 131298 692 692 692
Reach-1 130606 607 607 607
Reach-1 129999 447 447 447
Reach-1 129552 580 544 320
Reach-1 129008 188 188 188
Reach-1 128834 25 25 25
Reach-1 128814.5 Bridge
Reach-1 128795 157 157 157
Reach-1 128638 423 423 423
Reach-1 128215 449 449 449
Reach-1 127766 427 427 427
Reach-1 127339 289 289 289
Reach-1 127040 26 26 26
Reach-1 127032 Bridge
Reach-1 127024 73 73 73
Reach-1 126951 106 106 106
Reach-1 126845 66 66 66

Reach-1 126779 56 56 56



Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1

126715
126702
126689
126497
126190
125738
125718
125698
125608
125596
125584
125295
124990

124959.

124929
124445
123663
122951
122312
121490
120802
120200
119282
118934
118798
118737
118675
118651
118490
118005
117330
116307
115807
114577
114062
113859
113835
113811
113597
112467
111334
110666
110054
109548
109276
109192
109108
108858
108437
108025

34
Bridge
192
307
452
20
20
96
18
Bridge
289
380
68
Bridge
484
782
712
639
822
688
650
1150
348
147
50
57
29
161
485
720
1150
500
1230
515
229
22
Bridge
214
1130
1133
580
612
420
278
162
Bridge
250
450
450
169

34

192
307
452
20
20
96
18

289
298
68

484
782
712
639
822
688
602
918
348
147
50
57
29
161
485
675
1023
500
1230
515
229
22

214
1130
1133

668

612

506

278

162

250
421
412
169

34

192
307
452
20
20
96
18

289
250
68

484
782
712
639
822
688
550
650
348
147
50
57
29
161
485
600
850
500
1230
515
229
22

214
1130
1133

780

612

600

278

162

250
360
380
169



Reach-1 107856 20 20 20

Reach-1 107836 20 20 20
Reach-1 107816 120 120 120
Reach-1 107696 348 348 348
Reach-1 107348 590 590 590
Reach-1 106758 580 709 800
Reach-1 106049 400 359 320
Reach-1 105690 207 207 207
Reach-1 105514 48 48 48
Reach-1 105474.5 Bridge

Reach-1 105435 169 169 169
Reach-1 105266 300 406 480
Reach-1 104860 380 516 600
Reach-1 104344 551 551 551
Reach-1 103793 470 515 550
Reach-1 103278 185 215 200
Reach-1 103063 195 220 230
Reach-1 102843 638 638 638
Reach-1 102205 538 538 538
Reach-1 101667 572 572 572
Reach-1 101095 604 604 604
Reach-1 100491 788 788 788
Reach-1 99703 592 592 592
Reach-1 99111 720 672 600
Reach-1 98439 850 727 620
Reach-1 97712 720 653 550
Reach-1 97059 965 965 965
Reach-1 96094 880 784 650
Reach-1 95310 1025 1025 1025
Reach-1 94285 1052 1052 1052
Reach-1 93233 1200 1200 1200
Reach-1 92033 580 627 700
Reach-1 91406 650 632 580
Reach-1 90774 0 0 %

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River: RIVER-1

Reach River Sta. Contr. Expan.
Reach-1 148266 .3 .5
Reach-1 147996 .3 .5
Reach-1 147978.5 Bridge
Reach-1 147961 .3 .5
Reach-1 147907 .3 .5

Reach-1 147855 .3 .5



Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1

147816
147777
147468
146836
146261
145718
145322
144123
143224
142252
141305
140315
139246
138319
137179
136547
135965
135309
134634
133727
132707
132065
131298
130606
129999
129552
129008
128834
128814
128795
128638
128215
127766
127339
127040
127032
127024
126951
126845
126779
126715
126702
126689
126497
126190
125738
125718
125698
125608
125596

Bridge

.5 Bridge

Bridge

Bridge

Bridge
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Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1

125584

125295

124990

124959.5 Bridge
124929
124445
123663
122951
122312
121490
120802
120200
119282
118934
118798
118737
118675
118651
118490
118005
117330
116307
115807
114577
114062
113859
113835
113811
113597
112467
111334
110666
110054
109548
109276
109192
109108
108858
108437
108025
107856
107836
107816
107696
107348
106758
106049
105690
105514
105474.5 Bridge

Bridge

Bridge
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Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1

Profile Output Table - Standard Table 1

Reach
W.S.

(1)

Reach-1

76.

Reach-1

81.

Reach-1

83.

Reach-1

88.

Reach-1
61.90

Reach-1
64.48

Reach-1

E.G.

30

21

36

10

105435
105266
104860
104344
103793
103278
103063
102843
102205
101667
101095
100491
99703
99111
98439
97712
97059
96094
95310
94285
93233
92033
91406
90774

River Sta
Elev

(1)

148266
0.000271
148266
0.000286
148266
0.000292
148266
0.000299

147996
76.19

147996
81.05

147996

E.G. Slope

(ft/ft)

0.000392

0.000476
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Profile Q Total Min Ch E1
Vel Chnl Flow Area Top Width
(cfs) (ft)
(ft/s) (sq ft) (ft)
10-yr 62900.00 51.60
5.71 11931.48 738.89
50-yr 93700.00 51.60
6.73 15492.30 766.74
100-yr 109000.00 51.60
7.16 17111.36 808.73
500-yr 146000.00 51.60
8.04 21166.25 950.09
10-yr 62900.00 50.38
5.95 10566.98 504.77
50-yr 93700.00 50.38
7.28 12900.79 511.05
100-yr 109000.00 50.38

W.S.

Elev

Crit

Froude # Chl
(ft)

75.

80.

82.

87.

75.

80.

82.

81
0.22
54
0.24
60
0.24
17
0.25

64

23

23

.23

.25



65.64
Reach-1
68.23

Reach-1

Reach-1
76.
Reach-1
81.
Reach-1
83.
Reach-1
87.

18

05

18

87

Reach-1
76.
Reach-1
81.
Reach-1
83.
Reach-1
87.

14

00

13

82

Reach-1
62.27
Reach-1
65.03
Reach-1
66.25
Reach-1
69.13

Reach-1

Reach-1
76.
Reach-1
80.91
Reach-1
83.
Reach-1

o7

Q03

83.18 0.000513
147996 500-yr
87.88 0.000592
147978.5
147961 10-yr
0.000393 5.96
147961 50-yr
0.000476 7.28
147961 100-yr
0.000514 7.85
147961 500-yr
0.000593 9.07
147907 10-yr
0.000337 6.30
147907 50-yr
0.000377 7.63
147907 100-yr
0.000393 8.20
147907 500-yr
0.000423 9.40
147855 10-yr
76.10 0.000507
147855 50-yr
80.95 0.000605
147855 100-yr
83.07 0.000648
147855 500-yr
87.76 0.000735
147816
147777 10-yr
0.000510 6.53
147777 50-yr
0.000608 7.93
147777 100-yr
0.000652 8.53
147777 500-yr

7.85 13922.86
146000.00
9.07 16185.90

Bridge

62900.00
10563.38

93700.00
12896.31
109000.00
13917.96
146000.00
16180.12

62900.00
10111.92

93700.00
12647.34
109000.00
13782.02
146000.00
16361.27

62900.00
9754.36
93700.00
7.91 12123.18
109000.00
8.51 13178.03
146000.00
9.76 15718.77

6.52

Bridge

62900.00

9734.55

93700.00
12098.26
109000.00
13150.72
146000.00

513.77
50.38
519.76

50.38
504.76
50.38
511.03
50.38
513.76
50.38
519.74

50.90
542.75
50.90
565.52
50.90
575.41
50.90
638.74

.60
512.58
60
531.17
60
539.25
60
624.79

49.

49.

49.

49.60
512.42
49.60
530.98
49.60
539.04
49.60

75.

80.

82.

86.

75.

80.

82.

86.

75.

79.

81.

86.

75.

79.

81.

86.

0.26

.61

0.28

63
0.23
22
0.25
22
0.26
59
0.28

53
0.25
10
0.27
09
0.28
47
0.30

45

0.25
98

0.28
95

0.29
30

0.31

41
0.26
94
0.28
90
0.29
24



87.

Reach-1
75
Reach-1

80.

Reach-1

82.

Reach-1

87.

Reach-1
75
Reach-1

80.

Reach-1

82.

Reach-1

87.

Reach-1
75
Reach-1

80.

Reach-1

82.

Reach-1

86.

Reach-1

75.

Reach-1

79.

Reach-1

82.

Reach-1

86.

Reach-1
75
Reach-1

79.

Reach-1

81.

Reach-1

71

.90

69

79

42

.68

47

56

15

.46

23

32

89

24

99

o7

64

.08

81

89

0.000739

147468
0.000279
147468
0.000322
147468
0.000338
147468
0.000365

146836
0.000372
146836
0.000389
146836
0.000387
146836
0.000376

146261
0.000396
146261
0.000418
146261
0.000425
146261
0.000437

145718
0.000364
145718
0.000386
145718
0.000394
145718
0.000407

145322
0.000285
145322
0.000312
145322
0.000321
145322

9.78

10-yr
5.94
50-yr
7.25
100-yr
7.79
500-yr
8.92

10-yr
6.52
50-yr
7.66
100-yr
8.06
500-yr
8.82

10-yr
6.77
50-yr
7.96
100-yr
8.46
500-yr
9.49

10-yr
6.65
50-yr
7.81
100-yr
8.30
500-yr
9.31

10-yr
5.99
50-yr
7.13
100-yr
7.60
500-yr

15682.27

62900.00
10744.88

93700.00
13638.60
109000.00
15021.11
146000.00
18144.69

62900.00
10760.91

93700.00
15289.08
109000.00
17659.30
146000.00
23272.91

62900.00
10164.18

93700.00
13813.30
109000.00
15436.70
146000.00
19043.68

62900.00
11048.41

93700.00
14926.35
109000.00
16658.03
146000.00
20550.19

62900.00
11811.86

93700.00
15770.20
109000.00
17530.73
146000.00

624.40

50.40
572.86
50.40
697.96
50.40
702.68
50.40
761.46

50.30
804.16
50.30
1141.19
50.30
1204.52
50.30
1327.78

50.30
797.15
50.30
815.40
50.30
823.38
50.30
844.02

50.40
844.89
50.40
867.56
50.40
880.21
50.40
912.79

48.80
864.24
48.80
882.83
48.80
890.98
48.80

75.

79.

81.

86.

75.

79.

81.

86.

74.

79.

81.

85.

74.

79.

81.

85.

74.

79.

81.

85.

0.31

35
0.23
88
0.25
86
0.26
21
0.28

04
0.26
60
0.27
62
0.28
o7
0.28

76
0.27
28
0.28
26
0.29
60
0.30

58
0.26
11
0.27
09
0.28
43
0.29

53
0.23
06
0.25
05
0.25
40



86.

Reach-1

74.

Reach-1

79.

Reach-1

81.

Reach-1

86.

Reach-1

74.

Reach-1

79.

Reach-1

81.

Reach-1
85

Reach-1

74.

Reach-1

78.

Reach-1

80.

Reach-1
85

Reach-1

73.

Reach-1

78.

Reach-1

80.

Reach-1

85.

Reach-1

73.

Reach-1

78.

Reach-1

80.

Reach-1

44

72

42

48

o1

45

13

19

.70

18

87

93

.45

94

63

70

22

70

40

47

0.000338

144123
0.000274
144123
0.000289
144123
0.000289
144123
0.000290

143224
0.000308
143224
0.000285
143224
0.000278
143224
0.000267

142252
0.000246
142252
0.000241
142252
0.000239
142252
0.000235

141305
0.000229
141305
0.000229
141305
0.000227
141305
0.000223

140315
0.000234
140315
0.000228
140315
0.000225
140315

8.58

10-yr
5.49
50-yr
6.49
100-yr
6.86
500-yr
7.62

10-yr
5.61
50-yr
6.27
100-yr
6.55
500-yr
7.16

10-yr
5.48
50-yr
6.20
100-yr
6.49
500-yr
7.12

10-yr
5.10
50-yr
5.81
100-yr
6.11
500-yr
6.72

10-yr
4.90
50-yr
5.59
100-yr
5.89
500-yr

21442 .46

62900.00
12075.84

93700.00
16622.77
109000.00
19025.54
146000.00
24866.35

62900.00
13477.71

93700.00
18756.50
109000.00
21172.92
146000.00
26700.64

62900.00
14336.58

93700.00
19749.16
109000.00
22183.43
146000.00
27684.88

62900.00
14437.37

93700.00
19516.68
109000.00
21784.85
146000.00
27205.43

62900.00
14494 .61
93700.00
19359.84
109000.00
21543.69
146000.00

908.82

52.50
782.67
52.50
1176.49
52.50
1242.99
52.50
1442 .09

51.20
1117.36
51.20
1182.49
51.20
1211.13
51.20
1329.45

49.90
1157.41
49.90
1194.62
49.90
1210.98
49.90
1306.60

51.80
1092.43
51.80
1115.20
51.80
1126.44
51.80
1331.01

52.70
1039.94
52.70
1071.70
52.70
1092.44
52.70

74.

78.

80.

85.

74.

78.

80.

85.

73.

78.

80.

84.

73.

78.

80.

84.

73.

77.

79.

84.

0.27

26
0.22
78
0.23
78
0.24
16
0.24

00
0.23
59
0.23
61
0.23
03
0.23

75
0.21
36
0.22
38
0.22
81
0.22

56
0.20
16
0.21
19
0.21
62
0.21

35
0.20
96
0.21
98
0.21
42



85

Reach-1

73.

Reach-1

78.

Reach-1

80.

Reach-1

84.

Reach-1

73.

Reach-1

77.

Reach-1

79.

Reach-1

84.

Reach-1

72.

Reach-1

77.

Reach-1

79.

Reach-1

84.

Reach-1

72.

Reach-1

77.

Reach-1

79.

Reach-1

83.

Reach-1

72.

Reach-1

77.

Reach-1

79.

Reach-1

.00

45

16

23

76

22

91

98

50

89

57

63

15

73

40

45

97

59

24

28

0.000220

139246
0.000202
139246
0.000196
139246
0.000194
139246
0.000185

138319
0.000287
138319
0.000299
138319
0.000304
138319
0.000307

137179
0.000253
137179
0.000270
137179
0.000277
137179
0.000283

136547
0.000243
136547
0.000262
136547
0.000269
136547
0.000277

135965
0.000234
135965
0.000246
135965
0.000251
135965

6.49

10-yr
4.41
50-yr
5.08
100-yr
5.36
500-yr
5.87

10-yr
5.54
50-yr
6.53
100-yr
6.95
500-yr
7.77

10-yr
5.19
50-yr
6.20
100-yr
6.62
500-yr
7.45

10-yr
5.12
50-yr
6.13
100-yr
6.56
500-yr
7.39

10-yr
4.89
50-yr
5.81
100-yr
6.20
500-yr

27142.02

62900.00
15046.48

93700.00
20498.82
109000.00
23386.45
146000.00
30534.66

62900.00
12149.72

93700.00
15689.03
109000.00
17280.64
146000.00
22352.52

62900.00
12290.90

93700.00
15524.82
109000.00
16990.86
146000.00
22219.65

62900.00
12707.02

93700.00
16032.44
109000.00
17560.92
146000.00
22352.67

62900.00
13067.81

93700.00
16539.58
109000.00
18654.86
146000.00

1429.48

52.00
1107.90
52.00
1292.22
52.00
1483.70
52.00
1650.64

51.70
769.03
51.70
796.15
51.70
808.05
51.70
1346.62

50.60
701.66
50.60
734.70
50.60
749.20
50.60
1552.62

51.10
726.65
51.10
753.32
51.10
874.49
51.10
1135.64

51.10
760.85
51.10
781.18
51.10
1231.74
51.10

73.

77.

79.

84.

72.

77.

79.

83.

72.

76.

78.

83.

72.

76.

78.

83.

72.

76.

78.

83.

0.21

16
0.19
77
0.19
80
0.19
26
0.19

75
0.23
27
0.24
26
0.24
62
0.25

48
0.21
98
0.23
96
0.23
31
0.24

33
0.21
82
0.22
80
0.23
15
0.24

22
0.20
72
0.22
69
0.22
o7



83.

Reach-1

72.

Reach-1

77.

Reach-1

79.

Reach-1

83.

Reach-1

72.

Reach-1

76.

Reach-1

78.

Reach-1

83.

Reach-1

71.

Reach-1

76.

Reach-1

78.

Reach-1

83.

Reach-1

71.

Reach-1

76.

Reach-1

78.

Reach-1

82.

Reach-1

71.

Reach-1

76.

Reach-1

78.

Reach-1

79

42

07

11

61

23

88

93

42

98

63

68

18

71

34

39

88

59

22

27

0.000250

135309
0.000268
135309
0.000269
135309
0.000269
135309
0.000254

134634
0.000281
134634
0.000281
134634
0.000281
134634
0.000276

133727
0.000269
133727
0.000271
133727
0.000269
133727
0.000267

132707
0.000175
132707
0.000170
132707
0.000168
132707
0.000164

132065
0.000118
132065
0.000116
132065
0.000116
132065

6.90

10-yr
5.28
50-yr
6.12
100-yr
6.48
500-yr
7.01

10-yr
5.49
50-yr
6.34
100-yr
6.70
500-yr
7.39

10-yr
5.28
50-yr
6.14
100-yr
6.47
500-yr
7.18

10-yr
4.03
50-yr
4.66
100-yr
4.91
500-yr
5.46

10-yr
3.36
50-yr
3.91
100-yr
4.14
500-yr

24246.67

62900.00
14529.15

93700.00
20454.62
109000.00
23584.05
146000.00
31315.52

62900.00
14393.23

93700.00
19858.09
109000.00
22502.28
146000.00
28751.16

62900.00
12850.56

93700.00
18014.33
109000.00
20428.72
146000.00
26401.67

62900.00
16268.83

93700.00
21936.02
109000.00
24586.85
146000.00
30903.94

62900.00
19689.28

93700.00
26041.94
109000.00
28951.21
146000.00

1323.38

50.50
1134.44
50.50
1443.20
50.50
1660.28
50.50
1805.59

49.50
1154.58
49.50
1274.17
49.50
1386.14
49.50
1456.76

49.80
1062.93
49.80
1187.86
49.80
1247.25
49.80
1465.47

52.50
1164.92
52.50
1305.17
52.50
1333.54
52.50
1539.95

51.50
1347.74
51.50
1426.77
51.50
1460. 35
51.50

72.

76.

78.

82.

71.

76.

78.

82.

71.

76.

78.

82.

71.

76.

78.

82.

71.

75.

78.

82.

0.23

o1
0.22
53
0.23
52
0.23
94
0.23

79
0.22
31
0.23
30
0.23
69
0.24

55
0.22
o7
0.23
06
0.23
44
0.23

45
0.17
o1
0.18
02
0.18
43
0.18

42
0.14
99
0.15
o1
0.15
43



82.

Reach-1

71.

Reach-1

76.

Reach-1

78.

Reach-1

82.

Reach-1

71.

Reach-1
75
Reach-1

77.

Reach-1

82.

Reach-1

71.

Reach-1
75
Reach-1

77.

Reach-1

82.

Reach-1

70.

Reach-1
75
Reach-1

77.

Reach-1

82.

Reach-1

70.

Reach-1
75
Reach-1

77.

Reach-1

75

46

10

15

64

26

.93

99

49

04

.75

82

35

88

.62

69

23

66

.43

51

0.000116

131298
0.000253
131298
0.000223
131298
0.000214
131298
0.000197

130606
0.000314
130606
0.000261
130606
0.000244
130606
0.000217

129999
0.000366
129999
0.000309
129999
0.000287
129999
0.000249

129552
0.000344
129552
0.000290
129552
0.000270
129552
0.000237

129008
0.000423
129008
0.000372
129008
0.000353
129008

4.63

10-yr
3.79
50-yr
4.09
100-yr
4.24
500-yr
4.55

10-yr
4.02
50-yr
4.21
100-yr
4.30
500-yr
4.53

10-yr
4.98
50-yr
4.91
100-yr
4.87
500-yr
4.92

10-yr
4.84
50-yr
4.93
100-yr
4.98
500-yr
5.14

10-yr
5.28
50-yr
5.80
100-yr
5.89
500-yr

35804.58

62900.00
16759.88

93700.00
23704.42
109000.00
26928.79
146000.00
34632.75

62900.00
15824.11

93700.00
23348.62
109000.00
26930.65
146000.00
35187.55

62900.00
12982.77

93700.00
20221.58
109000.00
23883.80
146000.00
32450.82

62900.00
13648.31

93700.00
20349.84
109000.00
23649.74
146000.00
31355.75

62900.00
12093.70

93700.00
16785.36
109000.00
19390.96
146000.00

1642.09

51.50
1431.32
51.50
1566.27
51.50
1611.06
51.50
1827.60

51.50
1459.83
51.50
1733.34
51.50
1769.50
51.50
1910.49

51.60
1066.31
51.60
1744.52
51.60
1783.80
51.60
1962.04

52.40
1075.08
52.40
1558.24
52.40
1639.13
52.40
1729.37

52.40
888.21
52.40
1158.61
52.40
1361.97
52.40

71.

75.

77.

82.

71.

75.

77.

82.

70.

75.

77.

81.

70.

75.

77.

81.

70.

74.

76.

81.

0.15

23
0.19
84
0.17
87
0.17
32
0.16

o1
0.21
66
0.18
71
0.18
18
0.17

66
0.23
38
0.24
46
0.22
98
0.20

52
0.22
25
0.23
32
0.22
84
0.20

23
0.24
91
0.25
98
0.26
52



82.

Reach-1
59.52
Reach-1
61.65
Reach-1
62.58
Reach-1
64.60

Reach-1

Reach-1

70.

Reach-1

75.

Reach-1

77.

Reach-1

81.

Reach-1

70.

Reach-1

75.

Reach-1

77.

Reach-1

81.

Reach-1

70.

Reach-1
75
Reach-1

77.

Reach-1

81.

Reach-1

70.

Reach-1

o7

56

33

40

96

48

26

33

89

29

.07

15

74

04

0.000312 6.05 25811.55
128834 10-yr 62900.00
70.57 0.000498 5.13 12268.07
128834 50-yr 93700.00
75.34 0.000496 5.74 16459.88
128834 100-yr 109000.00
77.43 0.000483 5.89 18748.15
128834 500-yr 146000.00
82.00 0.000419 5.95 25491.66
128814.5 Bridge
128795 10-yr 62900.00
0.000499 5.14 12257.31
128795 50-yr 93700.00
0.000498 5.74 16442.80
128795 100-yr 109000.00
0.000486 5.90 18696.71
128795 500-yr 146000.00
0.000422 5.97 25419.92
128638 10-yr 62900.00
0.000433 5.32 12192.29
128638 50-yr 93700.00
0.000374 5.81 16981.27
128638 100-yr 109000.00
0.000357 5.89 19627.02
128638 500-yr 146000.00
0.000308 5.88 26633.26
128215 10-yr 62900.00
0.000464 5.18 12313.76
128215 50-yr 93700.00
0.000358 5.19 18536.85
128215 100-yr 109000.00
0.000325 5.17 21701.78
128215 500-yr 146000.00
0.000271 5.26 28900.38
127766 10-yr 62900.00
0.000590 5.96 10644.20
127766 50-yr 93700.00

1450.94

50.25
815.08
50.25
1020.32
50.25
1262.45
50.25
1563.73

50.25
814.97
50.25
1019.75
50.25
1260.07
50.25
1563.35

52.40
927.39
52.40
1154.75
52.40
1493.94
52.40
1556.89

52.50
962.86
52.50
1514.08
52.50
1532.80
52.50
1618.08

52.50
823.51
52.50

74.

76.

81.

70.

74.

76.

81.

70.

74.

76.

81.

69.

74.

76.

81.

69.

74.

0.24

.16

83

90

46

15
0.23
82
0.25
86
0.26
41
0.24

04
0.24
75
0.26
80
0.28
38
0.24

87
0.25
66
0.26
74
0.24
32
0.21

49
0.28
39

0.23

0.25

0.26

0.24



74.

Reach-1

76.

Reach-1

81.

Reach-1

69.

Reach-1

74.

Reach-1

76.

Reach-1

81.

Reach-1
59.70
Reach-1
61.64
Reach-1
62.49
Reach-1
64.53

Reach-1

Reach-1

69.

Reach-1

74.

Reach-1

76.

Reach-1

81.

Reach-1

69.

Reach-1

74.

Reach-1

76.

Reach-1

80.

89

99

61

77

67

80

46

59

44

52

o7

52

35

42

96

0.000455 5.70
127766 100-yr
0.000390 5.40
127766 500-yr
0.000290 5.09
127339 10-yr
0.000372 4.42
127339 50-yr
0.000288 4.31
127339 100-yr
0.000260 4.28
127339 500-yr
0.000204 4.14
127040 10-yr
69.61 0.000693
127040 50-yr
74.53 0.000658
127040 100-yr
76.67 0.000621
127040 500-yr
81.35 0.000520
127032
127024 10-yr
0.000696 5.19
127024 50-yr
0.000669 5.74
127024 100-yr
0.000638 5.94
127024 500-yr
0.000546 6.09
126951 10-yr
0.000377 4.42
126951 50-yr
0.000298 4.42
126951 100-yr
0.000271 4.42
126951 500-yr
0.000221 4.35

17227.80
109000.00
21466.75
146000.00
31163.55

62900.00
14363.91

93700.00
22411.36
109000.00
26867.97
146000.00
38526.84

62900.00
12130.21
93700.00
5.71 16635.13
109000.00
5.89 19402.24
146000.00
5.93 27054.37

5.19

Bridge

62900.00
12114.03

93700.00
16536.98
109000.00
19187.13
146000.00
26332.54

62900.00
14218.10

93700.00
21463.45
109000.00
25559.91
146000.00
36548.30

1931.60
52.50

1991.75
52.50

2125.27

52.50
1419.67
52.50
1854.63
52.50
2239.04
52.50
2544.72

50.30
842.40
50.30
1102.39
50.30
1350.63
50.30
2417 .60

50.30
842.39
50.30
1098.40
50.30
1350.62
50.30
2271.77

52.50
1308.54
52.50
1861.30
52.50
2107.88
52.50
2564 .55

76.

81.

69.

74.

76.

81.

74.

76.

80.

69.

73.

75.

80.

69.

74.

76.

80.

0.31
54
0.27
22
0.22

46
0.24
38
0.21
52
0.19
21
0.17

.19

02

13

82

17
0.24
93
0.24
97
0.24
52
0.29

22
0.24
05
0.21
12
0.20
68
0.18

0.24

0.24

0.23

0.29



Reach-1

69.

Reach-1

74.

Reach-1

76.

Reach-1

80.

Reach-1

69.

Reach-1

74.

Reach-1

76.

Reach-1

80.

Reach-1
59.42
Reach-1
61.35
Reach-1
62.73
Reach-1
64.72

Reach-1

Reach-1

69.

Reach-1

74.

Reach-1

76.

Reach-1

80.

Reach-1

69.

Reach-1

74.

Reach-1

46

30

37

93

43

27

35

91

38

22

29

84

29

16

126845
0.000524
126845
0.000407
126845
0.000380
126845
0.000334

126779
0.000529
126779
0.000410
126779
0.000382
126779
0.000335

126715
69.40
126715
74.25
126715
76.33
126715
80.89

126702

126689
0.000471
126689
0.000396
126689
0.000361
126689
0.000299

126497
0.000431

126497
0.000305

126497

0.000469

0.000394

0.000358

0.000296

10-yr
4.08
50-yr
4.11
100-yr
4.17
500-yr
4.29

10-yr
4.10
50-yr
4.12
100-yr
4.18
500-yr
4.29

10-yr
50-yr
100-yr

500-yr

10-yr
4.15
50-yr
4.22
100-yr
4.27
500-yr
4.33

10-yr
4.39

50-yr
4.30

100-yr

62900.00
15406.61

93700.00
23108.70
109000.00
27034.85
146000.00
36559.00

62900.00
15350.99

93700.00
23059.11
109000.00
26983.01
146000.00
36508.75

62900.00
15430.70
93700.00
4.22 22970.68
109000.00
4.26 26925.63
146000.00
4.31 36212.38

4.15

Bridge

62900.00
15405.98

93700.00
22920.75
109000.00
26845.56
146000.00
36092.98

62900.00
14820.96

93700.00
22790.84
109000.00

50.10
1519.00
50.10
1768.96
50.10
1985.76
50.10
2204 .33

50.10
1518.60
50.10
1766.86
50.10
1984.92
50.10
2203.46

50.10
1441.99
50.10
1776.86
50.10
1995.43
50.10
2073.19

50.10
1441.64
50.10
1775.18
50.10
1994.75
50.10
2072.21

52.40
1622.74

52.40
1644.21

52.40

69.

74.

76.

80.

69.

74.

76.

80.

73.

76.

80.

69.

73.

76.

80.

69.

73.

75.

20
0.23
04
0.19
11
0.18
66
0.16

17
0.23
o1
0.19
08
0.18
63
0.16

.13

98

05

62

12
0.22
95
0.19
o1
0.18
56
0.17

00
0.24
88
0.20
94

0.22

0.19

0.18

0.17



76.

Reach-1

80.

Reach-1

69.

Reach-1

74.

Reach-1

76.

Reach-1

80.

Reach-1

68.

Reach-1

73.

Reach-1
75
Reach-1

80.

Reach-1

68.

Reach-1

73.

Reach-1
75
Reach-1

80.

Reach-1

68.

Reach-1

73.

Reach-1
75
Reach-1

80.

Reach-1
51.22

Reach-1
52.84

Reach-1

23

78

11

03

11

69

90

89

.98

58

77

82

.93

55

49

65

.78

44

68.48

73.64

0.000279
126497
0.000233

126190
0.000829
126190
0.000523
126190
0.000476
126190
0.000375

125738
0.000275
125738
0.000217
125738
0.000199
125738
0.000168

125718
0.001244
125718
0.000569
125718
0.000452
125718
0.000308

125698
0.000074
125698
0.000079
125698
0.000081
125698
0.000081

125608

125608

125608

0.000118

0.000132

4.37
500-yr
4.49

10-yr
4.64
50-yr
4.54
100-yr
4.66
500-yr
4.74

10-yr
4.39
50-yr
4.69
100-yr
4.79
500-yr
4.97

10-yr
6.81
50-yr
6.12
100-yr
5.96
500-yr
5.78

10-yr
2.98
50-yr
3.51
100-yr
3.72
500-yr
4.10

10-yr
50-yr

100-yr

3.51

26346.47
146000.00
35946.68

62900.00
14064.76

93700.00
21718.46
109000.00
25180.53
146000.00
34153.41

62900.00
15272.11

93700.00
22939.32
109000.00
26528.19
146000.00
34566.28

62900.00

9895.55

93700.00
17753.55
109000.00
21433.25
146000.00
29597.98

62900.00
22118.15

93700.00
29920.71
109000.00
33559.33
146000.00
41657.89

62900.00

.99 21438.88

93700.00

109000.00

28145.98

1876.99
52.40
2190.07

52.70
1533.59
52.70
1563.04
52.70
1786.57
52.70
2020.09

52.70
1274.11
52.70
1695.76
52.70
1743.25
52.70
1751.07

58.30
1226.91
58.30
1689.54
58.30
1738.39
58.30
1751.07

44 .00
1251.34
44 .00
1693.30
44 .00
1741.51
44 .00
1751.07

43.50
1173.31

43.50
1443.33

43.50

80.

68.

73.

75.

80.

68.

73.

75.

80.

68.

73.

75.

80.

68.

73.

75.

80.

68.

73.

0.19
49
0.17

78
0.25
72
0.20
79
0.20
37
0.18

61
0.20
57
0.18
66
0.18
25
0.17

09
0.38
30
0.28
44
0.25
11
0.22

36
0.11
46
0.12
58
0.12
21
0.12

35

45

.56

.11

.12



53.59
Reach-1
55.26

Reach-1

Reach-1

68.

Reach-1

73.

Reach-1
75
Reach-1

80.

Reach-1

68.

Reach-1

73.

Reach-1
75
Reach-1

80.

Reach-1
52.76
Reach-1
54.67
Reach-1
55.54
Reach-1
57.42

Reach-1

Reach-1

68.

Reach-1

73.

Reach-1
75
Reach-1

48

63

77

40

43

58

.71

33

33

41

.48

75.77 0.000138
125608 500-yr
80.43 0.000152
125596
125584 10-yr
0.000118 2.99
125584 50-yr
0.000132 3.51
125584 100-yr
0.000138 3.72
125584 500-yr
0.000152 4.15
125295 10-yr
0.000128 3.44
125295 50-yr
0.000127 4.00
125295 100-yr
0.000129 4.25
125295 500-yr
0.000132 4.79
124990 10-yr
68.38 0.000166
124990 50-yr
73.52 0.000174
124990 100-yr
75.64 0.000179
124990 500-yr
80.26 0.000186
124959.5
124929 10-yr
0.000167 3.72
124929 50-yr
0.000177 4.42
124929 100-yr
0.000183 4.74
124929 500-yr

3.72 31197.81
146000.00
4.14 37972.06

Bridge

62900.00
21436.34

93700.00
28142.46
109000.00
31194.13
146000.00
37927.25

62900.00
18449.71

93700.00
24208.73
109000.00
26646.21
146000.00
31923.50

62900.00
16967.64
93700.00
4.40 21535.68
109000.00
4.71 23700.07
146000.00
5.32 28905.87

3.71

Bridge

62900.00
16928.66

93700.00
21426.54
109000.00
23521.60
146000.00

1443.52
43.50
1499.71

43.50
1173.29
43.50
1443.33
43.50
1443.52
43.50
1499.70

46.00
1058.75
46.00
1160.05
46.00
1160.07
46.00
1160.11

45.00
843.63
45.00
994.96
45.00
1091.31
45.00
1160.08

45.00
843.58
45.00
991.78
45.00
1082.62
45.00

68.

73.

75.

80.

68.

73.

75.

79.

73.

75.

79.

68.

73.

75.

79.

.18

34
0.11
45
0.12
56
0.12
15
0.13

25
0.14
33
0.14
43
0.15
98
0.15

.17

22

30

83

12
0.15
11
0.16
14
0.16
49

0.12

0.13

0.15

0.15

0.16

0.17



79.

Reach-1

68.

Reach-1

73.

Reach-1

75.

Reach-1

79.

Reach-1

68.

Reach-1

73.

Reach-1

75.

Reach-1

79.

Reach-1

67.

Reach-1

72.

Reach-1

74.

Reach-1

79.

Reach-1

67.

Reach-1

72.

Reach-1

74.

Reach-1

78.

Reach-1

67.

Reach-1

72.

Reach-1

74.

Reach-1

93

22

29

37

81

o1

08

15

60

71

79

86

31

38

48

55

99

o7

17

25

0.000193

124445
0.000190
124445
0.000192
124445
0.000195
124445
0.000200

123663
0.000330
123663
0.000318
123663
0.000309
123663
0.000293

122951
0.000475
122951
0.000453
122951
0.000448
122951
0.000440

122312
0.000383
122312
0.000378
122312
0.000369
122312
0.000332

121490
0.000343
121490
0.000353
121490
0.000365
121490

5.38

10-yr
4.44
50-yr
5.14
100-yr
5.44
500-yr
6.07

10-yr
5.82
50-yr
6.58
100-yr
6.83
500-yr
7.32

10-yr
6.88
50-yr
7.75
100-yr
8.11
500-yr
8.85

10-yr
5.97
50-yr
6.90
100-yr
7.19
500-yr
7.56

10-yr
5.85
50-yr
6.85
100-yr
7.33
500-yr

28510.68

62900.00
14403.49

93700.00
19898.00
109000.00
22154.20
146000.00
26979.49

62900.00
11200.13

93700.00
16687.63
109000.00
19228.33
146000.00
24667.67

62900.00

9734.48

93700.00
14550.76
109000.00
16583.29
146000.00
21901.99

62900.00
10740.44

93700.00
15558.06
109000.00
18540.98
146000.00
25723.87

62900.00
11405.90

93700.00
15228.69
109000.00
17052.67
146000.00

1160.07

44 .10
1002.54
44.10
1110.04
44 .10
1110.06
44.10
1110.11

43.20
828.84
43.20
1240.08
43.20
1240.12
43.20
1240.21

42.70
858.69
42.70
1004.19
42.70
1010.99
42.70
1270.28

43.60
668.61
43.60
1363.01
43.60
1569.90
43.60
1650.93

44 .00
743.33
44 .00
830.64
44 .00
993.82
44 .00

67.

72.

74.

79.

67.

72.

74.

78.

66.

71.

73.

78.

66.

71.

73.

78.

66.

71.

73.

77.

0.17

91
0.17
90
0.18
93
0.18
28
0.19

48
0.22
45
0.23
50
0.23
88
0.23

98
0.27
92
0.27
93
0.27
26
0.28

83
0.24
76
0.25
80
0.25
21
0.24

55
0.23
47
0.24
46
0.25
74



78.

Reach-1

66.

Reach-1

71.

Reach-1

73.

Reach-1

78.

Reach-1

66.

Reach-1

71.

Reach-1

73.

Reach-1

78.

Reach-1

66.

Reach-1

71.

Reach-1

73.

Reach-1

77.

Reach-1
65
Reach-1

71.

Reach-1

73.

Reach-1

77.

Reach-1
53.04
Reach-1
56.25
Reach-1
57.71
Reach-1

68

81

91

98

41

56

65

72

13

15

23

29

70

.98

05

09

49

65.82

70.88

72.93

0.000373

120802
0.000408
120802
0.000394
120802
0.000400
120802
0.000410

120200
0.000411
120200
0.000425
120200
0.000438
120200
0.000460

119282
0.000464
119282
0.000481
119282
0.000489
119282
0.000487

118934
0.000516
118934
0.000535
118934
0.000554
118934
0.000566

118798

118798

118798

118798

0.000935

0.001059

0.001096

8.16

10-yr
6.23
50-yr
7.10
100-yr
7.54
500-yr
8.42

10-yr
6.48
50-yr
7.58
100-yr
8.08
500-yr
9.09

10-yr
6.72
50-yr
7.86
100-yr
8.34
500-yr
9.17

10-yr
7.16
50-yr
8.35
100-yr
8.93
500-yr
9.92

10-yr

50-yr

100-yr

500-yr

7.

9.

9.

21492 .42

62900.00
11210.14

93700.00
15593.24
109000.00
17470.29
146000.00
22186.21

62900.00
10316.20

93700.00
14032.03
109000.00
15702.80
146000.00
20173.56

62900.00

9990.99

93700.00
13702.64
109000.00
15823.95
146000.00
20764.04

62900.00

9449.41

93700.00
12913.41
109000.00
14546.53
146000.00
18321.11

62900.00

99 8400.86

93700.00

26 11526.07

109000.00

70 13120.12

146000.00

1045.99

42.50
865.77
42.50
914.69
42.50
964.03
42.50
1207.32

41.50
699.27
41.50
823.67
41.50
896.74
41.50
1453.33

40.60
672.99
40.60
959.80
40.60
1120.43
40.60
1201.75

40.00
605.38
40.00
827.30
40.00
873.58
40.00
932.26

526.35
39.40

792.43
39.40

825.15
39.40

66.

71.

73.

77.

65.

70.

72.

76.

65.

70.

72.

76.

65.

70.

71.

76.

64.

69.

71.

75.

0.26

23
0.25
18
0.25
18
0.26
43
0.27

92
0.25
79
0.26
76
0.27
95
0.28

47
0.26
31
0.28
27
0.28
52
0.29

20
0.28
02
0.29
93
0.30
11
0.31

86

64

61

87

.30

.32

.32



61.44

Reach-1
53.04
Reach-1
56.25
Reach-1
57.71
Reach-1
61.44

Reach-1
53.18
Reach-1
56.36
Reach-1
57.99
Reach-1
61.68

Reach-1
53.18
Reach-1
56.36
Reach-1
57.99
Reach-1
61.68

Reach-1
65
Reach-1

70.

Reach-1

72.

Reach-1

76.

Reach-1

65.

Reach-1

70.

Reach-1

72.

Reach-1

.42

42

47

88

21

19

24

65

70.

72.

77.

65

70.

72.

77.

65

70.

72.

77.

.35 Q.

.77 Q.

.71 Q.

.68 Q.

118737

118737
82 0.
118737
88 0.
118737
29 0.

118675

118675
73 0.
118675
80 0.
118675
22 0.

118651

118651
70 0.
118651
76 0.
118651
19 0.

118490
0.000425
118490
0.000448
118490
0.000455
118490
0.000464

118005
0.000375
118005
0.000386
118005
0.000387
118005

001150

000942

001068

001106

001159

000946

001040

001082

001163

000950

001045

001088

001168

10-yr
50-yr
100-yr

500-yr

10-yr
50-yr
100-yr

500-yr

10-yr
50-yr
100-yr

500-yr

10-yr
6.33
50-yr
7.46
100-yr
7.92
500-yr
8.84

10-yr
6.07
50-yr
7.09
100-yr
7.48
500-yr

10.49

.96

.14

10.55

62900.00

.01 8372.

93700.00

.29 11474.

109000.00

.73 13064.

146000.00

.52 16630.

62900.00

.95 8481.

93700.00

.12 11630.

109000.00

.59 13033.

146000.00

.53 16260.

62900.00

93700.00

109000.00

.61 13006.

146000.00

62900.00
10402.75

93700.00
13789.87
109000.00
15451.35
146000.00
19320.24

62900.00
10482.07

93700.00
15038.09
109000.00
17285.45
146000.00

16691.

8462.

11605.

16229.

02

55

71

28

95

00

55

36

81

95

42

51

21

846.

39.40

526.

39.40

791.

39.40

824,

39.40

845,

39.88

575.

39.88

708.

39.88

724,

39.88

787.

39.88

574.

39.88

707.

39.88

724,

39.88

786.

39.50
625.59
39.50
823.54
39.50
872.95
39.50
960.16

39.50
697.54
39.50
1113.45
39.50
1160.72
39.50

03

02

36

03

77

65

02

47

14

30

72

16

96

64.

69.

71.

75.

64.

69.

71.

75.

64.

69.

71.

75.

64.

69.

71.

75.

64.

69.

71.

75.

81

58

54

80

76

54

50

71

73

50

46

67

80
0.25
58
0.27
54
0.27
75
0.28

64
0.24
43
0.25
41
0.25
67

.33

.31

.32

.32

.33

.31

.32

.32

.33

.31

.32

.32

.33



76.

Reach-1

64.

Reach-1

69.

Reach-1

71.

Reach-1

76.

Reach-1

64.

Reach-1

69.

Reach-1

71.

Reach-1
75

Reach-1

64.

Reach-1

69.

Reach-1

71.

Reach-1

75.

Reach-1

63.

Reach-1

68.

Reach-1

70.

Reach-1

74.

Reach-1

63.

Reach-1

68.

Reach-1

70.

Reach-1

62

93

90

93

33

38

34

37

.80

08

04

o7

50

41

33

35

78

15

04

06

0.000384

117330
0.000450
117330
0.000470
117330
0.000482
117330
0.000458

116307
0.000602
116307
0.000591
116307
0.000585
116307
0.000553

115807
0.000592
115807
0.000602
115807
0.000605
115807
0.000596

114577
0.000457
114577
0.000494
114577
0.000504
114577
0.000515

114062
0.000325
114062
0.000360
114062
0.000378
114062

8.20

10-yr
6.29
50-yr
7.44
100-yr
7.95
500-yr
8.60

10-yr
7.30
50-yr
8.41
100-yr
8.82
500-yr
9.52

10-yr
7.29
50-yr
8.51
100-yr
8.99
500-yr
9.88

10-yr
6.83
50-yr
8.12
100-yr
8.60
500-yr
9.57

10-yr
5.75
50-yr
6.93
100-yr
7.46
500-yr

22382.64

62900.00

9996.61

93700.00
12907.92
109000.00
14674.55
146000.00
21283.36

62900.00

8680.34

93700.00
13189.38
109000.00
15555.96
146000.00
21278.01

62900.00

8644.22

93700.00
12557.85
109000.00
14520.41
146000.00
19114.26

62900.00
10220.00

93700.00
13995.73
109000.00
15853.94
146000.00
20093.77

62900.00
11337.54

93700.00
14479.30
109000.00
15910.28
146000.00

1226.88

40.60
535.96
40.60
764.50
40.60
1193.01
40.60
1654.62

38.50
503.00
38.50
1162.84
38.50
1260.25
38.50
1377.40

37.40
470.23
37.40
988.13
37.40
1051.07
37.40
1117.04

37.60
690.08
37.60
956.25
37.60
979.10
37.60
1027.07

36.70
637.29
36.70
726.26
36.70
768.53
36.70

64.

69.

70.

75.

63.

68.

70.

74.

63.

67.

69.

74.

62.

67.

69.

73.

62.

67.

69.

73.

0.26

31
0.26
04
0.27
96
0.28
25
0.28

55
0.30
28
0.31
23
0.31
54
0.31

25
0.29
94
0.31
86
0.31
10
0.32

70
0.26
36
0.28
28
0.29
50
0.30

64
0.22
31
0.24
21
0.25
40



74.

Reach-1
47 .66
Reach-1
50.22
Reach-1
51.37
Reach-1
53.96

Reach-1

Reach-1

63.

Reach-1

67.

Reach-1

69.

Reach-1

74.

Reach-1

62.

Reach-1

67.

Reach-1

69.

Reach-1

74.

Reach-1

62.

Reach-1

67.

Reach-1

69.

Reach-1

73.

Reach-1

62.

Reach-1

49

04

91

91

32

94

76

75

13

56

36

32

65

20

0.000410 8.53 19204.28
113859 10-yr 62900.00
63.06 0.000506 5.78 11065.33
113859 50-yr 93700.00
67.92 0.000646 7.09 13948.12
113859 100-yr 109000.00
69.93 0.000715 7.67 15220.47
113859 500-yr 146000.00
74.34 0.000854 8.85 18273.46
113835 Bridge
113811 10-yr 62900.00
0.000507 5.79 11058.77
113811 50-yr 93700.00
0.000648 7.10 13938.00
113811 100-yr 109000.00
0.000716 7.68 15207.74
113811 500-yr 146000.00
0.000856 8.85 18258.03
113597 10-yr 62900.00
0.000311 5.53 11659.93
113597 50-yr 93700.00
0.000343 6.66 14805.66
113597 100-yr 109000.00
0.000362 7.18 16184.31
113597 500-yr 146000.00
0.000395 8.25 19401.14
112467 10-yr 62900.00
0.000343 5.41 11727 .42
112467 50-yr 93700.00
0.000355 6.40 15049. 30
112467 100-yr 109000.00
0.000368 6.87 16482.24
112467 500-yr 146000.00
0.000387 7.82 20077 .85
111334 10-yr 62900.00
0.000242 4.60 13754.60
111334 50-yr 93700.00

805.36

.20
555.66
20
656.68
20
739.00
20
739.00

36.

36.

36.

36.20
555.54
36.20
656.58
36.20
739.00
36.20
739.00

37.90
651.90
37.90
719.51
37.90
747 .99
37.90
810.05

40.50
692.19
40.50
747.75
40.50
806.66
40.50
889.99

38.90
785.91
38.90

62.

67.

69.

73.

62.

67.

69.

73.

62.

67.

68.

73.

62.

66.

68.

72.

61.

66.

0.27

54

15

03

16

53
0.21
14
0.24
o1
0.25
14
0.27

46
0.22
08
0.24
96
0.24
09
0.26

11
0.22
72
0.24
59
0.24
72
0.26

87
0.19
51

0.21

0.24

0.25

0.27



66.

Reach-1

68.

Reach-1

73.

Reach-1

62.

Reach-1

66.

Reach-1

68.

Reach-1

73.

Reach-1

61.

Reach-1

66.

Reach-1

68.

Reach-1

72.

Reach-1

61.

Reach-1

66.

Reach-1

68.

Reach-1

72.

Reach-1
48.07
Reach-1
50.81
Reach-1
52.04
Reach-1
54.78

Reach-1

97

91

21

04

80

73

o1

89

64

56

83

73

46

38

65

0.000252 5.45
111334 100-yr
0.000262 5.85
111334 500-yr
0.000276 6.65
110666 10-yr
0.000214 4.49
110666 50-yr
0.000230