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Borough OF Conshohocken 

 
ZONING HEARING BOARD 

 

AGENDA 
July 19th, 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 

 
A-1     Zoning Hearing Board Application submitted by correspondence dated  October 

13, 2020 
 
A-2     Amended Variances Request by correspondence dated February 17, 2021 
 
A-3     Property Deed 
 
A-4      Redacted Agreement of Sale 
 
A-5      Existing Conditions Plan 
 
A-6      Zoning Plan 
 
A-7      Landscape and Lighting Plan 
 
A-8      Proposed Latest Building Elevation Plans 
 
A-9      Exhibit package including proposed elevations, floor plans and before and after 

renderings 
 
A-10     CV of Nicholas L. Vastardis, P.E. 
 
A-11 CV of Melissa Duyar, P.E., CFM 
 
A-12 CV of Andreas Heinrich, P.E., PTOE 
 
A-13  Flood Study prepared by Kimley Horn dated March 18, 2021 
 
A-14     Trip Generation Analysis prepared by Andy Heinrich, P.E, PTOE dated July 16, 

2020 
 
A-15   Parking Assessment Analysis prepared by Andy Heinrich, P.E, PTOE dated 

August 31, 2020 
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Borough OF Conshohocken 

ZONING HEARING BOARD 

 
 
 
 

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.  

 AGENDA  
May 12th, 2021 - 7:00 PM 

7:00 PM  
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3100 Horizon Drive 

Suite 200 
King of Prussia, PA 19406 

T: 610-277-2402 
F: 610-277-7449 

 
www.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: 
 

• “261-263 E. Elm 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  
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FLOODPLAIN STUDY  
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PA 
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Kimley-Horn and Associates, Inc. 
50 South 16th Street 
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1. INTRODUCTION 

 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.  

 PRO JE CT  DE SCRIPTION  

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. Elm 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. A FEMA 
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.   

 CORRE CTE D EFFE CTIVE  

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.  

 PROPOSE D 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.  
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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) 

River Station Profile 

Corrected Effective Proposed Conditions Change 
in W.S. 

Elev 
Q Total W.S. Elev Q Total W.S. Elev 

(cfs) (ft) (cfs) (ft) (ft) 

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 
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River Station Profile 

Corrected Effective Proposed Conditions Change 
in W.S. 

Elev 
Q Total W.S. Elev Q Total W.S. Elev 

(cfs) (ft) (cfs) (ft) (ft) 

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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River Station Profile 

Corrected Effective Proposed Conditions Change 
in W.S. 

Elev 
Q Total W.S. Elev Q Total W.S. Elev 

(cfs) (ft) (cfs) (ft) (ft) 

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 
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River Station Profile 

Corrected Effective Proposed Conditions Change 
in W.S. 

Elev 
Q Total W.S. Elev Q Total W.S. Elev 

(cfs) (ft) (cfs) (ft) (ft) 

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. Elm 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.  
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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. 
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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
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PROJECT DATA
Project Title: ElmSt_NoRise_rev1
Project File : ElmSt_NoRise_rev1.prj
Run Date and Time: 3/18/2021 1:46:44 PM

Project in English units

Project Description:
******************************************************************************

SSB34N-1.I
   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:
             SCT001, SCT002, SCT003, SCT004, SCT005, 



SCT006
             SCT007, SCT008, SCT009, SCT010

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:
              SCT011, SCT012, 
SCT013, SCT014, SCT015, SCT016
              SCT017, SCT018, SCT019, SCT020, 
SCT021

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

             SCT001.DAT       
42079, 42229, 42394, 42455
                                       
42495, 42718, 42878, 43060
                                       43257, 
44701, 45389

             SCT002.DAT                46699, 48708, 48960, 
49694
                                       50618

             SCT003.DAT  
51730, 52382, 53701, 54418
                                      



55962, 56690

             SCT004.DAT                58524, 59299, 59615, 
60406
                                       61649, 62466, 62688

           
SCT005.DAT                63044, 64030, 66460, 66803

             
SCT006.DAT                67923, 70236, 71761, 72407

             SCT007.DAT 
75577, 76476

             SCT008.DAT                77735, 
79960

             SCT009.DAT                82038, 83016, 83977, 85098
    
86110

             SCT010.DAT             
86810, 87658, 88531

             SCT011.DAT                92687, 93755, 
94799, 95659

             SCT012.DAT                96483

             
SCT014.DAT                111864, 113028, 115241

             SCT015.DAT     
116763, 118709, 119068, 119282

             SCT017.DAT            
126765 (DS FACE OF RT 202)

             SCT018.DAT                
133280, 134191

             SCT019.DAT                137781
               
138755

             SCT020.DAT                
139825, 140847, 141772
                                       142729, 143653, 
144672



             SCT021.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
  FREQUENCY-  FAIRMOUNT DAM TO PORT KENNEDY 
GAGE
  FILE:SSB34N-1.I   Q=74000 CFS (10 YR REGULATED) / 62900 
CFS
***************************************************************************
***
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:
             SCT001, SCT002, SCT003, SCT004, SCT005, 
SCT006
             SCT007, SCT008, SCT009, SCT010

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:
              SCT011, SCT012, 
SCT013, SCT014, SCT015, SCT016
              SCT017, SCT018, SCT019, SCT020, 
SCT021

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

             SCT001.DAT       



42079, 42229, 42394, 42455
                                       
42495, 42718, 42878, 43060
                                       43257, 
44701, 45389

             SCT002.DAT                46699, 48708, 48960, 
49694
                                       50618

             SCT003.DAT  
51730, 52382, 53701, 54418
                                      
55962, 56690

             SCT004.DAT                58524, 59299, 59615, 
60406
                                       61649, 62466, 62688

           
SCT005.DAT                63044, 64030, 66460, 66803

             
SCT006.DAT                67923, 70236, 71761, 72407

             SCT007.DAT 
75577, 76476

             SCT008.DAT                77735, 
79960

             SCT009.DAT                82038, 83016, 83977, 85098
    
86110

             SCT010.DAT             
86810, 87658, 88531

             SCT011.DAT                92687, 93755, 
94799, 95659

             SCT012.DAT                96483

             
SCT014.DAT                111864, 113028, 115241

             SCT015.DAT     
116763, 118709, 119068, 119282

             SCT017.DAT            



126765 (DS FACE OF RT 202)

             SCT018.DAT                
133280, 134191

             SCT019.DAT                137781
               
138755

             SCT020.DAT                
139825, 140847, 141772
                                       142729, 143653, 
144672

             SCT021.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.I   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_rev1.p06

           Geometry Title: CorrectedEffective_Geometry
           Geometry File : 
k:\AMT_WaterResources\112243004_ElmSt_NoRise\Models\HEC-RAS\ElmSt_NoRise_rev1.g06

           Flow Title    : CorrectedEffective_Flow
           Flow File     : 
k:\AMT_WaterResources\112243004_ElmSt_NoRise\Models\HEC-RAS\ElmSt_NoRise_rev1.f05

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_rev1.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\ElmSt_NoRise_rev1.g06

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.  200 FT ADDED TO THE UPSTREAM 
             FACE
STATION OF 147996 RESULTS IN A STATION OF 148196, HOWEVER, 
             THE WSEL AT



X-148266 WILL BE ASSUMED APPLICABLE TO THE GAGE.

Station Elevation Data    num=      43
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000   102.2    1060      91    1100      91    1110      91    1150      91
    1210      91    1320      91    1360      91    1390      91  1499.9      91
    1500    71.3    1550    71.5    1660    68.1    1690      67    1700    65.5
    1730    57.9    1800      54    1810    53.9    1840    54.4    1890    52.1
    1930    52.1    1980      53    2020    51.6    2100    54.6    2130    54.1
    2180    58.6    2210    70.4    2220    72.6    2270    81.1    2360    84.6
    2380      84    2440    86.6    2450    86.5  2450.1      99    2580      99
    2590      99    2650      99    2680      99    2700      99    2740      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   Right     Coeff Contr.   Expan.
          1700    2220              288     288     288             .3       .5

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     Sta    Elev     Sta    Elev
   572.4     109   572.5    88.7   662.5    88.2   747.5   89.54   747.6   88.07
   747.7   68.17   773.5   59.38   788.5   57.38   842.5   53.58   880.4    53.7
   880.5    91.3   887.5    91.3   887.6   53.78   890.5   53.78   907.5   55.78
   929.5   52.18  1006.5   51.38    1010   51.61  1015.4      52  1015.5    94.6
  1022.8    94.6  1022.9    52.6  1036.5   53.38  1057.5   50.48  1089.5   50.38
  1159.7   55.38  1159.8    97.9  1165.8    97.9  1165.9    54.9  1185.5   52.98
  1238.5   55.58  1246.5   59.38  1270.8      74  1297.7   93.97  1297.8  101.17
  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   Right     Coeff Contr.   Expan.
         747.7  1270.8               17      17      17             .3       .5

BRIDGE                 



RIVER: RIVER-1         
REACH: Reach-1            RS: 147978.5

INPUT
Description: Bridge #10X-147961 IS THE DS FACE DTM STATION OF OLD RT 363 
             BRIDGE
X1147961    25    1060    1540      54      54      
             54
OLD RT 363 BRIDGE
HELICOPTER FLIGHT PHOTO #38

Distance from Upstream XS =      .1
Deck/Roadway Width        =    16.8
Weir Coefficient          =     2.6
Upstream  Deck/Roadway Coordinates
    num=      10
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
   747.5   89.54   89.54   747.6   89.54   88.07   880.5    92.8    91.3
   887.5    92.8    91.3  1015.5    96.1    94.6  1022.8    96.1    94.6
  1159.8    99.3    97.9  1165.8    99.3    97.9  1297.8   102.6  101.17
  1297.9   102.6   102.6

Upstream Bridge Cross Section Data
Station Elevation Data    num=      36
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
   572.4     109   572.5    88.7   662.5    88.2   747.5   89.54   747.6   88.07
   747.7   68.17   773.5   59.38   788.5   57.38   842.5   53.58   880.4    53.7
   880.5    91.3   887.5    91.3   887.6   53.78   890.5   53.78   907.5   55.78
   929.5   52.18  1006.5   51.38    1010   51.61  1015.4      52  1015.5    94.6
  1022.8    94.6  1022.9    52.6  1036.5   53.38  1057.5   50.48  1089.5   50.38
  1159.7   55.38  1159.8    97.9  1165.8    97.9  1165.9    54.9  1185.5   52.98
  1238.5   55.58  1246.5   59.38  1270.8      74  1297.7   93.97  1297.8  101.17
  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    Coeff Contr.   Expan.
         747.7  1270.8             .3       .5

Downstream  Deck/Roadway Coordinates
    num=      10
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
   747.5   89.54   89.54   747.6   89.54   88.07   880.5    92.8    91.3
   887.5    92.8    91.3  1015.5    96.1    94.6  1022.8    96.1    94.6
  1159.8    99.3    97.9  1165.8    99.3    97.9  1297.8   102.6  101.17
  1297.9   102.6   102.6



Downstream Bridge Cross Section Data
Station Elevation Data    num=      36
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
   572.4     109   572.5    88.7   662.5    88.2   747.5   89.54   747.6   88.07
   747.7   68.17   773.5   59.38   788.5   57.38   842.5   53.58   880.4    53.7
   880.5    91.3   887.5    91.3   887.6   53.78   890.5   53.78   907.5   55.78
   929.5   52.18  1006.5   51.38    1010   51.61  1015.4      52  1015.5    94.6
  1022.8    94.6  1022.9    52.6  1036.5   53.38  1057.5   50.48  1089.5   50.38
  1159.7   55.38  1159.8    97.9  1165.8    97.9  1165.9    54.9  1185.5   52.98
  1238.5   55.58  1246.5   59.38  1270.8      74  1297.7   93.97  1297.8  101.17
  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    Coeff Contr.   Expan.
         747.7  1270.8             .3       .5

Upstream Embankment side slope              =       0 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: 147961  

INPUT



Description: 
Station Elevation Data    num=      36
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
   572.4     109   572.5    88.7   662.5    88.2   747.5   89.54   747.6   88.07
   747.7   68.17   773.5   59.38   788.5   57.38   842.5   53.58   880.4    53.7
   880.5    91.3   887.5    91.3   887.6   53.78   890.5   53.78   907.5   55.78
   929.5   52.18  1006.5   51.38    1010   51.61  1015.4      52  1015.5    94.6
  1022.8    94.6  1022.9    52.6  1036.5   53.38  1057.5   50.48  1089.5   50.38
  1159.7   55.38  1159.8    97.9  1165.8    97.9  1165.9    54.9  1185.5   52.98
  1238.5   55.58  1246.5   59.38  1270.8      74  1297.7   93.97  1297.8  101.17
  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   Right     Coeff Contr.   Expan.
         747.7  1270.8               54      54      54             .3       .5

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 147907  

INPUT
Description: X-147855 IS THE US FACE DTM STATION OF NEW RT 363 BRIDGE
X1147855 
                32    1150    1700      78      78      78

Station Elevation Data    num=      39
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1660    95.8    1661    95.8    1700    91.1    1740    86.3    1790    72.5
    1810    70.6    1840      59    1920      53    1960    54.2    2030    51.1
    2070    52.6    2110    50.9    2190    54.3    2200    54.3    2210    54.2
    2220    54.2    2260    56.7    2270    59.9    2290    70.1    2300    72.3
    2310    72.5    2320    74.2    2340      89    2350    91.5    2380    92.4
    2390    92.2    2420    86.4    2430    85.9    2440    85.9    2460    86.6
    2470    86.4    2480    87.1    2490    91.5    2510   104.2    2520   107.4
    2630   113.9    2640   114.3    2690   112.2    2732     114

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    1660     .07    1810    .032    2300     .07

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          1810    2300               60      60      60             .3       .5

CROSS SECTION          



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    Elev
   816.8     105   816.9    87.5     878    72.5   904.8      71   904.9   105.5
   908.8   104.6   908.9      71     910    70.8     935    66.8   948.5    59.4
     963    55.2  1009.5    52.2  1009.6      65  1009.8      65  1009.9   105.1
  1013.8   105.2  1013.9      65    1014      65    1015    51.8  1028.5      51
  1054.5    55.7  1085.5    51.1  1106.5    53.7  1124.5    53.2  1145.5    49.6
  1149.5      50  1149.6      65  1149.8      65  1149.9     106  1153.8     106
  1153.9      65    1154      65    1155    51.4  1162.5    52.6  1223.5    50.6
  1289.5    53.4  1289.6      65  1289.8      65  1289.9   106.8  1293.8   106.8
  1293.9      65    1294      65    1295    53.8  1356.5    56.4  1371.5    59.4
  1394.8    74.5  1394.9   107.4  1398.8   108.4  1398.9   108.4    1430   108.4
    1475   108.7  1482.8   108.9  1482.9   108.9  1486.8   108.9  1486.9    83.5
    1530    83.5    1531    84.5    1550    84.5  1569.9    92.2    1570   109.4
  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.   Expan.
           910  1394.8               70      70      70             .3       .5

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



   816.8     115   104.6  1622.8     115   104.6

Upstream Bridge Cross Section Data
Station Elevation Data    num=      63
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
   816.8     105   816.9    87.5     878    72.5   904.8      71   904.9   105.5
   908.8   104.6   908.9      71     910    70.8     935    66.8   948.5    59.4
     963    55.2  1009.5    52.2  1009.6      65  1009.8      65  1009.9   105.1
  1013.8   105.2  1013.9      65    1014      65    1015    51.8  1028.5      51
  1054.5    55.7  1085.5    51.1  1106.5    53.7  1124.5    53.2  1145.5    49.6
  1149.5      50  1149.6      65  1149.8      65  1149.9     106  1153.8     106
  1153.9      65    1154      65    1155    51.4  1162.5    52.6  1223.5    50.6
  1289.5    53.4  1289.6      65  1289.8      65  1289.9   106.8  1293.8   106.8
  1293.9      65    1294      65    1295    53.8  1356.5    56.4  1371.5    59.4
  1394.8    74.5  1394.9   107.4  1398.8   108.4  1398.9   108.4    1430   108.4
    1475   108.7  1482.8   108.9  1482.9   108.9  1486.8   108.9  1486.9    83.5
    1530    83.5    1531    84.5    1550    84.5  1569.9    92.2    1570   109.4
  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    Coeff Contr.   Expan.
           910  1394.8             .3       .5

Downstream  Deck/Roadway Coordinates
    num=       2
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
   816.8     115   104.6  1622.8     115   104.6

Downstream Bridge Cross Section Data
Station Elevation Data    num=      63
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
   816.8     105   816.9    87.5     878    72.5   904.8      71   904.9   105.5
   908.8   104.6   908.9      71     910    70.8     935    66.8   948.5    59.4
     963    55.2  1009.5    52.2  1009.6      65  1009.8      65  1009.9   105.1
  1013.8   105.2  1013.9      65    1014      65    1015    51.8  1028.5      51
  1054.5    55.7  1085.5    51.1  1106.5    53.7  1124.5    53.2  1145.5    49.6
  1149.5      50  1149.6      65  1149.8      65  1149.9     106  1153.8     106
  1153.9      65    1154      65    1155    51.4  1162.5    52.6  1223.5    50.6
  1289.5    53.4  1289.6      65  1289.8      65  1289.9   106.8  1293.8   106.8
  1293.9      65    1294      65    1295    53.8  1356.5    56.4  1371.5    59.4
  1394.8    74.5  1394.9   107.4  1398.8   108.4  1398.9   108.4    1430   108.4
    1475   108.7  1482.8   108.9  1482.9   108.9  1486.8   108.9  1486.9    83.5
    1530    83.5    1531    84.5    1550    84.5  1569.9    92.2    1570   109.4
  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    Coeff Contr.   Expan.
           910  1394.8             .3       .5

Upstream Embankment side slope              =       0 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         =     115
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: 147777  

INPUT
Description: 
Station Elevation Data    num=      63
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
   816.8     105   816.9    87.5     878    72.5   904.8      71   904.9   105.5
   908.8   104.6   908.9      71     910    70.8     935    66.8   948.5    59.4
     963    55.2  1009.5    52.2  1009.6      65  1009.8      65  1009.9   105.1
  1013.8   105.2  1013.9      65    1014      65    1015    51.8  1028.5      51
  1054.5    55.7  1085.5    51.1  1106.5    53.7  1124.5    53.2  1145.5    49.6
  1149.5      50  1149.6      65  1149.8      65  1149.9     106  1153.8     106
  1153.9      65    1154      65    1155    51.4  1162.5    52.6  1223.5    50.6
  1289.5    53.4  1289.6      65  1289.8      65  1289.9   106.8  1293.8   106.8
  1293.9      65    1294      65    1295    53.8  1356.5    56.4  1371.5    59.4
  1394.8    74.5  1394.9   107.4  1398.8   108.4  1398.9   108.4    1430   108.4
    1475   108.7  1482.8   108.9  1482.9   108.9  1486.8   108.9  1486.9    83.5



    1530    83.5    1531    84.5    1550    84.5  1569.9    92.2    1570   109.4
  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.   Expan.
           910  1394.8              309     309     309             .3       .5

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 147468  

INPUT
Description: 
Station Elevation Data    num=      46
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000   112.9    1030     103    1060      98    1070      98    1080      98
    1100      98    1110      98    1130      98    1140      98    1250      98
    1270      98    1380      98    1400      98    1430      98    1530      98
    1590      98    1640      98    1700      98  1769.9      98    1770      78
    1830    78.3    1940    72.5    1950    70.5    1970    60.6    1980    57.6
    2090    52.7    2120    52.6    2170    50.4    2180    50.5    2230    51.1
    2240    51.1    2250      51    2270      51    2350    53.1    2370    53.3
    2410    54.8    2420    56.4    2444      68    2470    80.9    2480    84.5
    2510    86.5    2520    86.5    2540    84.7    2550    86.4    2620   119.2
    2722     125

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .07    1950    .032    2444     .07

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          1950    2444              632     632     632             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 146836  

INPUT
Description: 
Station Elevation Data    num=      34
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000   115.1    1010   111.3    1120    90.7    1170    87.4    1190    87.2
    1300      82    1410    78.2    1430    78.2    1450    78.4    1490    78.5



    1600    75.4    1620      75    1690    75.5    1800    71.5    1810    71.4
    1830    71.6    1840    71.6    1930    66.7    1980    71.7    2007      68
    2090    56.7    2200    52.6    2270    50.3    2380    52.7    2450    56.4
    2460    57.9    2483      68    2520    83.5    2530    85.6    2560    86.8
    2620      99    2730     103    2840   110.9    2892   113.1

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .07    2007    .032    2483     .07

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          2007    2483              575     575     575             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 146261  

INPUT
Description: 
Station Elevation Data    num=      35
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000    99.8    1010    94.4    1020      94    1050      94    1060      94
    1080      94    1100      94    1140      94    1250      94    1350      94
    1460      94  1569.9      94    1570    74.4    1670    72.3    1780    71.1
    1800      71    1890    69.7    1900    67.2    1920    58.1    1930      55
    1970    52.4    2000    52.7    2040    52.7    2110    50.3    2220    52.3
    2300      58    2348      70    2410    85.4    2450    87.4    2490    95.6
    2550      97    2590    97.2    2700   101.7    2810   109.4    2896   116.8

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .07    1890    .032    2348     .07

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          1890    2348              543     543     543             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 145718  

INPUT
Description: FROM FILE SCT021.DAT

Station Elevation Data    num=      36
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000    97.5    1030      95    1040      95    1070      95    1080      95



    1100      95    1210      95  1449.9      95    1450    74.5    1490    73.8
    1500    72.4    1520      68    1530    67.8    1550      68    1600    67.9
    1630    65.6    1650    69.7    1700    70.2    1750    70.1    1770    69.3
    1780    67.8    1810    55.6    1850    52.8    1920    52.5    2000    50.4
    2100    50.5    2190    58.3    2210    66.2    2220    68.1    2270    71.9
    2280      72    2282      72    2302      76    2322      80    2382      88
    2402      92

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .07    1780    .032    2220     .07

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          1780    2220              396     396     396             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 145322  

INPUT
Description: 
Station Elevation Data    num=      31
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
     370      93     371      93     372      93     373      93     390      93
     420      93   769.9      93     770      73     840      72     920      68
    1000    70.1    1020    70.2    1080    68.7    1090    66.2    1100    60.3
    1110    55.9    1170    52.9    1220    52.5    1330    50.5    1430    48.8
    1450    48.8    1480    49.6    1530    59.2    1560    69.4    1630    73.5
    1680    85.7    1700    86.4    1710    86.4    1720      87    1830     104
    1911   110.6

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
     370     .07    1080    .032    1560     .07

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          1080    1560             1199    1199    1199             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 144123  

INPUT
Description: 
Station Elevation Data    num=      40
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev



    1000   139.6    1100    98.6    1110    92.7    1120    90.1    1230    83.5
    1330      75    1350    75.1    1460    77.1    1520    76.9    1530      77
    1540    76.9    1550    76.9    1660    74.7    1700    72.1    1710    72.1
    1730    72.3    1740    72.4    1770    69.7    1790    60.6    1800    57.5
    1910    54.4    1960    53.4    2040    53.3    2060      53    2070    53.1
    2130    54.5    2220    52.5    2330      57    2340    58.5    2350    62.2
    2360    64.7    2440    70.8    2470    81.7    2480      84    2510    84.7
    2520    84.6    2610      80    2630      80    2660    90.8    2670    92.5

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .07    1770    .032    2360     .07

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          1770    2360              899     899     899             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 143224  

INPUT
Description: 
Station Elevation Data    num=      34
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000   126.2    1050   107.5    1060   102.4    1080    89.5    1090    85.3
    1200    73.2    1310    69.1    1370    67.7    1450    67.5    1520    66.5
    1630    66.4    1650    66.3    1660    66.8    1770    59.9    1800    55.7
    1910    52.8    1980    51.2    2090    51.3    2180    57.1    2230      65
    2280    68.1    2360    83.8    2370    84.4    2400    84.5    2410    84.3
    2420    84.7    2450      90    2460    89.6    2470    87.7    2480    88.5
    2500    97.8    2510   100.1    2570   101.9    2582   108.6

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .05    1660    .032    2230     .07

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          1660    2230              972     972     972             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 142252  

INPUT
Description: 
Station Elevation Data    num=      37



     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000     125    1070   115.7    1150    83.2    1220    69.7    1280    67.5
    1310    67.5    1410    69.3    1510    67.4    1620    67.3    1660    67.3
    1770    65.7    1790    65.7    1800    65.8    1810    64.9    1850    55.6
    1890    51.5    1920    51.6    1960    52.2    2000    52.3    2110    50.5
    2150      50    2170    49.9    2250    52.2    2290    58.7    2310    66.5
    2340    68.1    2380    81.9    2390    84.1    2400    84.1    2410    83.7
    2440    83.8    2550    92.6    2590   100.5    2600   100.7    2610   100.4
    2720   105.8    2775   111.3

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .05    1810    .032    2310     .07

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          1810    2310              947     947     947             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 141305  

INPUT
Description: 
Station Elevation Data    num=      41
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000   136.4    1110    92.8    1130    86.4    1160    80.1    1190    70.6
    1230    68.5    1320    68.4    1330    68.5    1440    68.1    1530    67.7
    1570    66.7    1610    66.5    1690      65    1700    62.4    1710    58.8
    1720    56.4    1770    51.9    1800    51.8    1840    52.3    1950    52.4
    2060    52.2    2160    51.8    2240    57.7    2250    60.1    2280    77.6
    2290    81.9    2300    82.8    2310    82.7    2350    82.6    2360    82.8
    2370    82.8    2400    82.1    2410      82    2430    82.4    2440    82.2
    2460    83.2    2470    84.7    2540   105.9    2550   107.7    2570   107.7
    2621     109

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .05    1690    .032    2280     .04

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          1690    2280              990     990     990             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 140315  



INPUT
Description: FROM FILE SCT020.DAT

Station Elevation Data    num=      34
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000   110.2    1110    75.8    1140    69.2    1220    64.6    1310    64.4
    1420    69.3    1430    69.7    1490    67.8    1500    66.4    1520    58.8
    1610    52.7    1650    53.7    1760    53.8    1810    53.8    1840    53.5
    1950    53.4    1990    53.4    2030    52.8    2060    52.9    2120    59.6
    2166      75    2180    79.7    2290    83.1    2300    83.2    2360      82
    2390    82.2    2420    81.7    2430    81.6    2450    82.7    2460    82.1
    2470    82.2    2510    84.2    2620    96.6    2681   102.5

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .05    1500    .032    2166     .07

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          1500    2166             1200    1069     900             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 139246  

INPUT
Description: 
Station Elevation Data    num=      45
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000   115.5    1040     117    1150   105.6    1230      91    1250      84
    1360    70.1    1380    66.8    1390    66.4    1440    66.6    1450      66
    1460    62.6    1470    57.4    1480    54.1    1490    52.2    1500      52
    1610    55.8    1720    55.5    1830    55.5    1920    55.3    2010    54.2
    2120      54    2150    54.1    2250    66.7    2260      69    2270    69.1
    2280    68.9    2290    68.9    2390    72.6    2400    72.6    2430      72
    2500    77.9    2550      78    2580    78.3    2590    78.4    2610    76.8
    2710    81.1    2790    80.8    2870      74    2880    76.1    2910    88.4
    2920    89.4    3010      89    3120    91.5    3200    93.6    3276   104.3

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .05    1450    .032    2260     .07

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          1450    2260              950     927     850             .1       .3

CROSS SECTION          



RIVER: RIVER-1         
REACH: Reach-1            RS: 138319  

INPUT
Description: 
Station Elevation Data    num=      53
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000   111.5    1110    96.7    1220    83.1    1280    65.7    1290    65.1
    1340      65    1370    64.6    1460    52.3    1470    52.2    1500    52.4
    1540      53    1560      53    1640    52.2    1670      52    1700    51.7
    1750    51.7    1860    53.5    1940    57.9    1960    62.4    1970    65.5
    2020    70.9    2060    86.6    2070    88.2    2150    84.2    2190    84.3
    2300    86.2    2340    86.8    2350    86.7    2420    85.4    2440    85.3
    2520    87.4    2530    86.6    2560    80.5    2570    80.5    2650    80.5
    2760    80.1    2860    80.1    2930    80.7    2940    80.8    2990      81
    3000      82    3020      83    3030    83.2    3040    82.1    3050    82.3
    3070      88    3080    89.4    3140    92.4    3150    92.4    3200      94
    3240    94.1    3290    97.5    3337    95.1

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .05    1370    .032    1960     .07

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          1370    1960             1140    1140    1140             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 137179  

INPUT
Description: 
Station Elevation Data    num=      44
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000   108.5    1100   103.6    1110   101.7    1160    83.1    1170    82.8
    1190    83.9    1220    82.7    1313      65    1330    61.9    1360    55.5
    1450      51    1540    50.6    1640    52.2    1690    52.3    1780    53.2
    1860    53.1    1950    62.7    1960    65.1    2000    84.3    2010      87
    2100    81.9    2200    82.2    2280    83.1    2380    83.7    2470    86.8
    2480    86.8    2490    85.1    2520    79.3    2530    79.3    2640    79.3
    2660    79.7    2670    79.7    2680    79.6    2700    79.5    2720    79.7
    2830      80    2870    80.1    2920    81.2    2930    80.5    2960      80
    2970      80    2990    80.7    3000    83.8    3029    98.8

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .05    1313    .032    1960     .07



Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          1313    1960              632     632     632             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 136547  

INPUT
Description: 
Station Elevation Data    num=      38
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000   106.3    1060   100.6    1110   101.8    1120   100.3    1180      82
    1200    78.8    1260    62.6    1285    60.5    1310    58.5    1370    51.3
    1480    51.2    1500    51.1    1590    53.2    1610    56.4    1630    53.2
    1640    52.9    1750    52.8    1850    52.8    1910      58    1930    63.1
    1980    85.5    1990    86.5    2060    84.4    2070    84.5    2180    86.2
    2260    88.7    2340    88.3    2450    85.9    2460    85.7    2530      87
    2540    87.1    2590    78.8    2670    78.8    2780    78.8    2860    78.3
    2870    78.2    2890    78.8    2976     113

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .07    1285    .032    1930     .07

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          1285    1930              582     582     582             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 135965  

INPUT
Description: 
Station Elevation Data    num=      44
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1219     100    1220    76.9    1290    76.9    1350    76.9    1360    76.9
    1400    76.9    1410    77.8    1420    73.4    1460    62.2    1570    55.4
    1630    51.1    1640    51.1    1660    51.3    1770    51.3    1820    52.2
    1840    52.2    1870    52.5    1980    52.1    2020    52.3    2110    56.7
    2120    58.8    2170    64.3    2210    85.3    2220    86.4    2260    84.8
    2340    84.7    2370    85.1    2440    85.6    2520    84.2    2620      84
    2640    83.8    2740    83.7    2830    86.4    2840    85.4    2880    77.5
    2890    77.5    3000    77.5    3030    78.1    3040    78.1    3110    78.1
    3120    78.1    3230      86    3240      86    3302    88.4

Manning's n Values        num=       3



     Sta   n Val     Sta   n Val     Sta   n Val
    1219     .07    1460    .032    2170     .07

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          1460    2170              656     656     656             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 135309  

INPUT
Description: 
Station Elevation Data    num=      37
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000   105.7    1040    97.6    1060      99    1070      99    1100      96
    1150    81.3    1160    80.2    1180    81.4    1190      80    1247      66
    1280    57.8    1380    50.5    1490    50.5    1600    50.8    1660    51.3
    1770    54.4    1860      66    1870      66    1960    64.3    2070    64.5
    2160    63.8    2270    66.7    2370    72.8    2460      73    2560    74.4
    2570    74.5    2660    77.3    2760    77.4    2780    76.3    2890    79.5
    2950    81.6  2950.1      99    3150      99    3160      99    3240      99
    3260      99    3315      99

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .07    1247    .032    1860     .08

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          1247    1860              700     675     580             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 134634  

INPUT
Description: FROM FILE SCT019.DAT

Station Elevation Data    num=      42
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000   113.1    1080   109.1    1090   106.9    1130    85.7    1140    82.5
    1160    81.8    1170      77    1180    69.7    1190    66.7    1200    65.8
    1210    63.6    1220    59.6    1230    56.8    1340    50.1    1370    49.7
    1460    49.5    1490    49.8    1500    49.9    1610    51.6    1720    56.1
    1750    60.2    1770    64.7    1780      65    1890    60.7    1900    60.7
    2010    63.4    2120    66.5    2230    69.2    2340      72    2450    77.5
    2490    78.8    2570    75.7    2580    77.7    2590    81.7    2600    83.3



    2710    87.1    2820    91.6    2930    96.2    3040   100.9    3080   102.7
    3090   102.8    3096   102.5

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .07    1200    .032    1770     .08

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          1200    1770              907     907     907             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 133727  

INPUT
Description: 
Station Elevation Data    num=      49
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000   102.5    1110   102.5    1190   104.8    1200   103.7    1210   100.4
    1240    87.4    1250    84.9    1260      84    1280    84.5    1320    80.5
    1350      81    1360    80.6    1410    64.4    1440      63    1470    56.8
    1580    50.5    1630    49.8    1690    49.9    1740    50.7    1760    50.8
    1860      52    1940    52.6    2040    58.2    2080    65.9    2090    65.8
    2110    64.5    2220    70.5    2240    72.7    2250    72.7    2330    69.7
    2410    70.9    2500    71.4    2610    79.7    2620    79.8    2640    79.8
    2660    80.2    2670    80.2    2720    77.3    2730    77.3    2750    81.4
    2860    88.5    2970    93.9    3010    94.9    3020    94.9    3030    94.6
    3040    94.5    3090    95.3    3130    95.4    3154    95.8

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .07    1440    .032    2080     .07

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          1440    2080             1020    1020    1020             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 132707  

INPUT
Description: 
Station Elevation Data    num=      47
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000   113.6    1010   113.5    1020   113.4    1050   112.2    1070   113.4
    1150   104.3    1160   101.7    1210    81.5    1220    81.6    1230    81.6



    1240    81.8    1250    81.8    1260    80.4    1290    67.1    1300    64.4
    1330    60.8    1340    58.3    1430    52.9    1490    52.9    1530    53.4
    1640    53.9    1750    53.8    1800    53.4    1840    53.8    1890    52.8
    2000    52.5    2070    52.5    2160    56.9    2210    67.4    2230    68.6
    2340    66.8    2350    66.7    2460    72.2    2530      74    2550    73.9
    2620    79.8    2630    79.7    2650    79.9    2680      80    2710    78.6
    2740    83.2    2780    82.4    2790    82.4    2900    86.4    3010    95.8
    3120   105.1    3200   112.5

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .07    1290    .032    2210     .07

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          1290    2210              642     642     642             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 132065  

INPUT
Description: 
Station Elevation Data    num=      43
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000   110.4    1110   102.7    1220    93.8    1230    92.9    1250    88.3
    1260    84.9    1310    82.4    1320    79.1    1350    65.4    1360      64
    1390      63    1470    54.2    1510    54.1    1620    55.9    1640    56.1
    1710      56    1820    54.3    1890    53.4    2000      53    2110    52.9
    2220    52.3    2330    51.5    2350    51.5    2430    53.8    2440    55.8
    2460    62.4    2470    64.2    2580    67.9    2690    71.6    2800    79.2
    2810    79.7    2820    79.8    2840    79.5    2870    80.1    2880    80.2
    2910      81    2920    81.3    2970    83.1    2980    82.8    3090    87.5
    3200    98.1    3310     113    3338   116.6

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .07    1390    .032    2460     .07

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          1390    2460              767     767     767             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 131298  

INPUT



Description: 
Station Elevation Data    num=      54
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000   117.7    1030   115.4    1040   112.7    1080    86.5    1090    84.8
    1140    83.2    1150    78.8    1170    65.5    1180    63.6    1200    61.3
    1210    58.2    1270    54.2    1320    54.5    1400    55.3    1440    55.5
    1490    53.9    1540      54    1580    53.1    1620      53    1670    54.9
    1680    66.7    1800      65    1900      66    2000      65    2120    66.7
    2121    66.7    2122    66.7    2180    53.1    2220      53    2260    53.9
    2270    53.8    2330    51.6    2370    51.5    2450    56.2    2470    60.7
    2480    64.4    2490    67.2    2500    68.6    2510    68.5    2520    68.4
    2620    72.3    2650    72.5    2760    77.7    2790    79.8    2800    79.8
    2820    80.2    2840    80.3    2850    80.5    2890    78.2    3000    83.9
    3110    94.4    3170   107.9    3240   113.1    3284   120.6

Manning's n Values        num=       5
     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .07    1170    .035    1680     .07    2122    .035    2490     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          1170    2490              692     692     692             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 130606  

INPUT
Description: 
Station Elevation Data    num=      59
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000    97.6    1040      88    1060    86.5    1140    89.6    1150    89.5
    1260    85.1    1320    83.9    1330    81.7    1340    77.6    1360    67.3
    1370    64.6    1400    62.6    1420    56.8    1470    54.2    1510    54.7
    1620      55    1630      55    1740    53.3    1760      53    1790      53
    1840      55    1850      57    1880    66.7    2028      65    2151      66
    2274      65    2421    66.7    2422    66.7    2423    66.7    2424    66.7
    2425    66.7    2460      53    2500    52.9    2590    51.5    2610    51.6
    2690      57    2700    59.4    2720    66.8    2830    71.8    2860    72.7
    2970    72.9    3040    73.3    3150    80.3    3170    80.7    3180    80.6
    3220    79.2    3230    79.7    3240    82.7    3250    87.5    3270      94
    3380   101.8    3450   105.1    3470   109.2    3480   112.2    3490   118.2
    3510   137.1    3520   142.6    3530   145.9    3538   147.7

Manning's n Values        num=       5
     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .07    1360    .035    1880     .07    2425    .035    2720     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.



          1360    2720              607     607     607             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 129999  

INPUT
Description: FROM FILE SCT018.DAT

Station Elevation Data    num=      73
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000   109.2    1010   106.9    1040    93.4    1050    90.4    1120    87.6
    1130    86.2    1170    68.2    1180    65.2    1210      63    1240    55.8
    1280    54.3    1290    54.2    1330    54.9    1420    54.6    1510      53
    1550      53    1600    57.4    1630      67    1649      69    1664      71
    1723      71    1734    73.5    1744    72.5    1768      73    1769      73
    1816    72.5    1882      72    1956    71.5    2031      72    2097    72.5
    2145      73    2168    72.5    2179    73.5    2190      71    2249      71
    2264      69    2283      67    2284      67    2285      67    2286      67
    2330      53    2370      53    2410    53.9    2420    53.9    2480    51.6
    2530    51.6    2600    53.6    2610    55.1    2620    58.3    2640    66.3
    2700    68.2    2710    68.3    2820    70.6    2930    77.3    2960    78.8
    2990    78.9    3010    79.5    3020    79.4    3040    79.3    3060    79.7
    3080    79.2    3090    79.4    3100      81    3130   101.9    3140     103
    3150     103    3200     102    3210     102    3270   104.6    3280   106.8
    3290   110.2    3300   115.4    3313   126.8

Manning's n Values        num=       5
     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .06    1180    .035    1630     .07    2286    .035    2640     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          1180    2640              447     447     447             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 129552  

INPUT
Description: 
Station Elevation Data    num=      61
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000    90.8    1080      88    1090    85.7    1100    80.6    1156      65
    1180    58.5    1250    54.3    1270    55.1    1330    53.1    1340    53.1
    1360    53.4    1370    53.5    1380    53.6    1410    53.5    1440    52.4
    1450    52.4    1480    53.4    1500    53.2    1520      53    1540    54.1



    1570      67    1592      69    1608      71    1650      71  1650.1      91
    1700      91    1726      91    1780      91    1856      91  1919.9      91
    1920      71    1940    70.5    2024      72    2099    72.5    2153      73
    2180    72.5    2192    73.5    2204      71    2271      71    2288      69
    2309      67    2310      67    2311      67    2312      67    2360      53
    2410    53.9    2450      53    2560      53    2590    52.9    2690    58.5
    2710    61.6    2820    66.5    2930    73.8    2990    78.8    3000    78.8
    3010    77.8    3020      79    3060    75.9    3090    77.2    3100      84
    3138      88

Manning's n Values        num=       5
     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .06    1156    .035    1570     .05    2312    .035    2710     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          1156    2710              580     544     320             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 129008  

INPUT
Description: X-128834 IS THE US FACE DTM STATION OF HAWS AVE BRIDGE
X1128834   
              36    1080    2747      39      39      39

Station Elevation Data    num=      66
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000     104    1080    93.2    1140    91.4    1150    89.2    1180    74.5
    1190    71.8    1250    65.4    1270    59.2    1340    54.3    1360    54.8
    1400    53.3    1420    53.2    1440    53.6    1450    53.6    1490    52.4
    1500    52.4    1530    53.4    1550    53.3    1570      53    1580      53
    1627    61.5    1628    61.5    1629    61.5    1630    61.5    1641    73.5
    1674      75    1690    75.5  1690.1      96    1818      96    1831      96
    1874      96    1892      96    1985      96    2058      96    2070      96
    2082      96    2094      96  2219.9      96    2220    73.2    2272      73
    2290      72    2333    71.5    2346    76.5    2388    76.5    2448      76
    2490      75    2523    73.5    2534    61.5    2535    61.5    2560    53.1
    2570    53.1    2610    53.9    2620    53.9    2650      53    2760    52.9
    2780    52.8    2890    59.4    2937      65    3000    72.5    3100    79.2
    3120    79.2    3130    78.9    3140    78.9    3150    82.9    3155    85.6
    3185     100

Manning's n Values        num=       5
     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .06    1250    .035    1627     .05    2535    .035    2937     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.



          1250    2937              188     188     188             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 128834  

INPUT
Description: This is a REPEATED section.

Station Elevation Data    num=      72
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
     190      90   249.2   78.24   389.2   78.24   389.3   60.57  400.25   60.57
  400.35    60.1   401.2    55.6   464.2      51   464.3    74.8   469.7    74.8
   469.8    50.7   544.7    50.4   544.8    74.8   550.2    74.8   550.3    50.4
   625.2    50.4   625.3    74.8   630.7    74.8   630.8    50.4   705.7    50.3
   705.8    74.8   711.2    74.8   711.3   50.25   739.8    60.1   741.2    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    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         389.2    2150               25      25      25             .1       .3

BRIDGE                 

RIVER: RIVER-1         
REACH: Reach-1            RS: 128814.5

INPUT
Description: Bridge #8X-128795 IS THE DS FACE DTM STATION OF HAWS AVE 
             BRIDGE
X1128795    33    1090    2760     157     157     
             157
HAWES AVE (BARBADOES ISLAND) BRIDGE
HELICOPTER FLIGHT PHOTO 
             #36



Distance from Upstream XS =      .1
Deck/Roadway Width        =    24.8
Weir Coefficient          =     2.6
Upstream  Deck/Roadway Coordinates
    num=       4
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
   389.2   78.24   78.24   389.3   78.24    74.8   787.1   78.24    74.8
   787.2   78.24   78.24

Upstream Bridge Cross Section Data
Station Elevation Data    num=      72
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
     190      90   249.2   78.24   389.2   78.24   389.3   60.57  400.25   60.57
  400.35    60.1   401.2    55.6   464.2      51   464.3    74.8   469.7    74.8
   469.8    50.7   544.7    50.4   544.8    74.8   550.2    74.8   550.3    50.4
   625.2    50.4   625.3    74.8   630.7    74.8   630.8    50.4   705.7    50.3
   705.8    74.8   711.2    74.8   711.3   50.25   739.8    60.1   741.2    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

Downstream  Deck/Roadway Coordinates
    num=       4
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
   389.2   78.24   78.24   389.3   78.24    74.8   787.1   78.24    74.8
   787.2   78.24   78.24

Downstream Bridge Cross Section Data
Station Elevation Data    num=      72
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
     190      90   249.2   78.24   389.2   78.24   389.3   60.57  400.25   60.57
  400.35    60.1   401.2    55.6   464.2      51   464.3    74.8   469.7    74.8
   469.8    50.7   544.7    50.4   544.8    74.8   550.2    74.8   550.3    50.4
   625.2    50.4   625.3    74.8   630.7    74.8   630.8    50.4   705.7    50.3
   705.8    74.8   711.2    74.8   711.3   50.25   739.8    60.1   741.2    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              =       0 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    num=      72
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
     190      90   249.2   78.24   389.2   78.24   389.3   60.57  400.25   60.57
  400.35    60.1   401.2    55.6   464.2      51   464.3    74.8   469.7    74.8
   469.8    50.7   544.7    50.4   544.8    74.8   550.2    74.8   550.3    50.4
   625.2    50.4   625.3    74.8   630.7    74.8   630.8    50.4   705.7    50.3
   705.8    74.8   711.2    74.8   711.3   50.25   739.8    60.1   741.2    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    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         389.2    2150              157     157     157             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 128638  

INPUT
Description: 
Station Elevation Data    num=      62
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000     102    1110      95    1220    93.2    1250    91.9    1310    69.8
    1320      68    1400    63.2    1430    58.5    1500    54.4    1520    54.7
    1560    53.3    1580    53.3    1610    53.8    1660    52.4    1690    53.3
    1720    53.2    1740    52.9    1750      53    1790    61.5    1802    73.5
    1838      75    1883      76    1949    76.5    1970    76.5  1970.1      97
    2056      97    2075      97    2176      97    2177      97    2178      97
    2256      97    2268      97    2282      97    2296      97  2449.9      97
    2450    73.2    2489      73    2508      72    2555    71.5    2570    76.5
    2615    76.5    2681      76    2726      75    2762    73.5    2774    61.5
    2775    61.5    2776    61.5    2777    61.5    2820      53    2860    53.8
    2870    53.9    2900      53    3010    52.9    3020    52.8    3130    59.7
    3161      64    3240    75.2    3310    79.7    3320    82.8    3350      95
    3370   100.3    3380   106.7

Manning's n Values        num=       5



     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .06    1400    .035    1790     .05    2777    .035    3161     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          1400    3161              423     423     423             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 128215  

INPUT
Description: 
Station Elevation Data    num=      53
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000   105.4    1110   100.2    1220    96.2    1300      94    1310    93.9
    1320    93.6    1330    92.2    1370    82.3    1410    68.2    1420    66.8
    1430    66.6    1480    66.4    1590    55.6    1610    54.5    1630    54.6
    1670    53.4    1690    53.4    1730    54.1    1750    54.1    1820    52.5
    1850    53.3    1880    53.2    1900    52.9    1910    53.2    1950    70.5
    2025    71.5    2080    72.5    2114      71    2130    71.5  2130.1      92
    2301      92    2442      92  2609.9      92    2610      73    2722      72
    2770      71    2804    72.5    2859    71.5    2934    70.5    2935    70.5
    2980      53    3030    53.9    3060      53    3170    52.9    3190    52.8
    3300    60.6    3357      70    3410    78.6    3430    79.6    3440    79.3
    3450    79.4    3490    83.1    3534   106.7

Manning's n Values        num=       5
     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .06    1480    .035    1950     .05    2935    .035    3357     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          1480    3357              449     449     449             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 127766  

INPUT
Description: 
Station Elevation Data    num=      62
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000     102    1010     102    1120    96.1    1180    96.1    1210    96.1
    1220    96.1    1270    96.1    1280    96.1    1290      94    1340    73.4
    1350    72.5    1390    74.6    1400    74.6    1510    72.5    1620      70
    1700    67.1    1710    65.8    1730    59.2    1800    54.7    1820    54.6
    1860    53.4    1880    53.5    1920    54.3    1990    52.5    2000    52.6



    2030    53.4    2050    53.3    2080    52.9    2120    70.5    2197    71.5
    2255    72.5    2289      71    2339      72    2440      73  2440.1      93
  2639.9      93    2640    72.5    2824      73    2918      72    2968      71
    3003    72.5    3060    71.5    3137    70.5    3138    70.5    3139    70.5
    3180    53.2    3190      53    3230    53.8    3240    53.9    3270      53
    3360    52.8    3450    57.7    3460      60    3490    73.3    3500    75.8
    3610    79.2    3620    79.3    3630    79.2    3640    79.3    3650    82.4
    3730   121.4    3754   129.6

Manning's n Values        num=       5
     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .05    1710    .035    2120     .05    3139    .035    3490     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          1710    3490              427     427     427             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 127339  

INPUT
Description: X-127040 IS THE US FACE DTM STATION OF RR BRIDGE #35A
X1127040    
             28    1030    2731      16      16      16

Station Elevation Data    num=      78
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000      95    1010      95    1030      95    1130      95    1160      95
    1170      95    1180      95    1190      95    1200      95    1220      95
    1240      95    1250      94    1260      87    1270    81.6    1290    68.6
    1300    67.1    1310    67.1    1320    67.2    1340    67.4    1450    72.8
    1540    75.5    1560    75.4    1630    74.5    1640    74.6    1660    74.6
    1730    76.1    1740    76.2    1790    72.8    1820    59.6    1830    58.3
    1840    58.1    1850    58.1    1950    53.4    1960    53.5    2030    54.6
    2080    54.6    2160    52.6    2170    52.5    2200    53.4    2220    53.3
    2250    52.9    2300    61.5    2356    64.5    2412      67    2495    68.5
    2556      71    2619    72.5    2675    76.5    2739      78    2802    76.5
    2858    72.5    2922      71    2983    68.5    3065      67    3122    64.5
    3177    61.5    3178    61.5    3179    61.5    3180    61.5    3181    61.5
    3190    57.4    3220    53.2    3230    53.1    3270    53.9    3280    53.8
    3330    52.6    3440    52.9    3520    57.1    3530    58.7    3580    74.1
    3640      77    3720    76.8    3760    78.8    3780    78.1    3800    75.4
    3810    78.7    3860   102.3    3892   106.6

Manning's n Values        num=       5
     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .05    1790    .035    2300     .07    3181    .035    3580     .06



Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          1790    3580              289     289     289             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 127040  

INPUT
Description: This is a REPEATED section.

Station Elevation Data    num=      97
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0      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    62.8   911.6   63.42   911.7   76.62     916   76.62
   916.1    80.3    1000    80.8    1086    81.3    1403    80.8  1403.1    80.8
  1760.9    79.5    1761    79.5    1907    79.5    1974    79.5    2056    79.5
    2138      80    2199   80.03  2199.1   71.25  2199.2    64.3  2245.9    64.3
    2246    71.2    2252    71.2  2252.1    62.3    2259    59.4    2276      58
  2299.9    57.5    2300    71.1    2306    71.1  2306.1    51.6  2353.9    50.9
    2354   71.05    2360   71.05  2360.1    50.9    2383    50.9  2407.9    51.9
    2408   70.95    2414   70.95  2414.1    51.9    2437    51.9  2460.9    50.3
    2461    70.9    2467    70.9  2467.1    50.3    2490    50.3  2512.9    50.3
    2513   70.85    2519   70.85  2519.1    50.3    2539    50.8  2559.9    50.8
    2560    70.8    2566    70.8  2566.1    50.8    2585    51.4  2602.9      51
    2603   70.75    2609   70.75  2609.1    59.5  2612.5    60.7  2637.9    64.1
    2638   70.65  2638.1   79.23    2659      78    2681    77.5    2759    77.5
    2797    77.5    2814    90.5

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   909.1     .08  2252.1    .035    2638     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         431.7    2638               26      26      26             .1       .3

BRIDGE                 

RIVER: RIVER-1         
REACH: Reach-1            RS: 127032  

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



             BRIDGE
X1127024    29    1030    2740      73      73      
             73
CONRAIL (SEPTA/READING) RR BRIDGE
HELICOPTER FLIGHT PHOTO 
             #35A

Distance from Upstream XS =      .1
Deck/Roadway Width        =    25.8
Weir Coefficient          =     2.6
Upstream  Deck/Roadway Coordinates
    num=      44
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
   427.7      75      75   427.8   81.41   71.29   431.7   81.45   71.33
   519.6    82.4    72.3   526.6    82.5   72.35   613.9    83.4    73.4
   620.9    83.5   73.45   711.3    84.5   74.45   718.3    84.6    74.5
   810.6    85.5   75.55   817.6    85.6    75.6   911.7    86.8   76.62
     916   86.86   76.82   916.1    80.3    80.3    1000    80.8    80.8
    1086    81.3    81.3    1403    80.8    80.8  1403.1    80.8    80.8
  1760.9    79.5    79.5    1761    79.5    79.5    1907    79.5    79.5
    1974    79.5    79.5    2056    79.5    79.5    2138      80      80
    2199   80.03   80.03  2199.1   80.03   71.25    2246      80    71.2
    2252      80    71.2    2300    79.9    71.1    2306    79.9    71.1
    2354    79.8   71.05    2360    79.8   71.05    2408    79.6   70.95
    2414    79.6   70.95    2461    79.5    70.9    2467    79.5    70.9
    2513    79.4   70.85    2519    79.4   70.85    2560    79.3    70.8
    2566    79.3    70.8    2603    79.2   70.75    2609    79.2   70.75
    2638   79.23   70.65  2638.1   79.23   79.23

Upstream Bridge Cross Section Data
Station Elevation Data    num=      97
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0      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    62.8   911.6   63.42   911.7   76.62     916   76.62
   916.1    80.3    1000    80.8    1086    81.3    1403    80.8  1403.1    80.8
  1760.9    79.5    1761    79.5    1907    79.5    1974    79.5    2056    79.5
    2138      80    2199   80.03  2199.1   71.25  2199.2    64.3  2245.9    64.3
    2246    71.2    2252    71.2  2252.1    62.3    2259    59.4    2276      58
  2299.9    57.5    2300    71.1    2306    71.1  2306.1    51.6  2353.9    50.9
    2354   71.05    2360   71.05  2360.1    50.9    2383    50.9  2407.9    51.9
    2408   70.95    2414   70.95  2414.1    51.9    2437    51.9  2460.9    50.3
    2461    70.9    2467    70.9  2467.1    50.3    2490    50.3  2512.9    50.3
    2513   70.85    2519   70.85  2519.1    50.3    2539    50.8  2559.9    50.8
    2560    70.8    2566    70.8  2566.1    50.8    2585    51.4  2602.9      51
    2603   70.75    2609   70.75  2609.1    59.5  2612.5    60.7  2637.9    64.1



    2638   70.65  2638.1   79.23    2659      78    2681    77.5    2759    77.5
    2797    77.5    2814    90.5

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   909.1     .08  2252.1    .035    2638     .06

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

Downstream  Deck/Roadway Coordinates
    num=      44
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
   427.7      75      75   427.8   81.41   71.29   431.7   81.45   71.33
   519.6    82.4    72.3   526.6    82.5   72.35   613.9    83.4    73.4
   620.9    83.5   73.45   711.3    84.5   74.45   718.3    84.6    74.5
   810.6    85.5   75.55   817.6    85.6    75.6   911.7    86.8   76.62
     916   86.86   76.82   916.1    80.3    80.3    1000    80.8    80.8
    1086    81.3    81.3    1403    80.8    80.8  1403.1    80.8    80.8
  1760.9    79.5    79.5    1761    79.5    79.5    1907    79.5    79.5
    1974    79.5    79.5    2056    79.5    79.5    2138      80      80
    2199   80.03   80.03  2199.1   80.03   71.25    2246      80    71.2
    2252      80    71.2    2300    79.9    71.1    2306    79.9    71.1
    2354    79.8   71.05    2360    79.8   71.05    2408    79.6   70.95
    2414    79.6   70.95    2461    79.5    70.9    2467    79.5    70.9
    2513    79.4   70.85    2519    79.4   70.85    2560    79.3    70.8
    2566    79.3    70.8    2603    79.2   70.75    2609    79.2   70.75
    2638   79.23   70.65  2638.1   79.23   79.23

Downstream Bridge Cross Section Data
Station Elevation Data    num=      97
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0      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    62.8   911.6   63.42   911.7   76.62     916   76.62
   916.1    80.3    1000    80.8    1086    81.3    1403    80.8  1403.1    80.8
  1760.9    79.5    1761    79.5    1907    79.5    1974    79.5    2056    79.5
    2138      80    2199   80.03  2199.1   71.25  2199.2    64.3  2245.9    64.3
    2246    71.2    2252    71.2  2252.1    62.3    2259    59.4    2276      58
  2299.9    57.5    2300    71.1    2306    71.1  2306.1    51.6  2353.9    50.9
    2354   71.05    2360   71.05  2360.1    50.9    2383    50.9  2407.9    51.9
    2408   70.95    2414   70.95  2414.1    51.9    2437    51.9  2460.9    50.3
    2461    70.9    2467    70.9  2467.1    50.3    2490    50.3  2512.9    50.3
    2513   70.85    2519   70.85  2519.1    50.3    2539    50.8  2559.9    50.8
    2560    70.8    2566    70.8  2566.1    50.8    2585    51.4  2602.9      51
    2603   70.75    2609   70.75  2609.1    59.5  2612.5    60.7  2637.9    64.1



    2638   70.65  2638.1   79.23    2659      78    2681    77.5    2759    77.5
    2797    77.5    2814    90.5

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   909.1     .08  2252.1    .035    2638     .06

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

Upstream Embankment side slope              =       0 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
       0      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    62.8   911.6   63.42   911.7   76.62     916   76.62
   916.1    80.3    1000    80.8    1086    81.3    1403    80.8  1403.1    80.8
  1760.9    79.5    1761    79.5    1907    79.5    1974    79.5    2056    79.5
    2138      80    2199   80.03  2199.1   71.25  2199.2    64.3  2245.9    64.3
    2246    71.2    2252    71.2  2252.1    62.3    2259    59.4    2276      58
  2299.9    57.5    2300    71.1    2306    71.1  2306.1    51.6  2353.9    50.9
    2354   71.05    2360   71.05  2360.1    50.9    2383    50.9  2407.9    51.9
    2408   70.95    2414   70.95  2414.1    51.9    2437    51.9  2460.9    50.3
    2461    70.9    2467    70.9  2467.1    50.3    2490    50.3  2512.9    50.3
    2513   70.85    2519   70.85  2519.1    50.3    2539    50.8  2559.9    50.8
    2560    70.8    2566    70.8  2566.1    50.8    2585    51.4  2602.9      51
    2603   70.75    2609   70.75  2609.1    59.5  2612.5    60.7  2637.9    64.1
    2638   70.65  2638.1   79.23    2659      78    2681    77.5    2759    77.5
    2797    77.5    2814    90.5

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   909.1     .08  2252.1    .035    2638     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         431.7    2638               73      73      73             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 126951  

INPUT
Description: 
Station Elevation Data    num=      73
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
  1629.9      96    1630    76.4    1640      74    1670    72.8    1680    72.7
    1720    74.4    1770    74.4    1850      73    1860      73    1930    73.7
    1940    73.8    2000    71.9    2020    71.9    2100    58.6    2210      54
    2230    53.5    2240    53.4    2330    54.8    2350    54.8    2430    52.7
    2450    52.6    2490    53.4    2520    53.2    2540      53    2550    52.9
    2600    61.5    2648    64.5    2697      67    2769    68.5    2822      71
    2877    72.5    2925    76.5    2981      78    2982      78    2983      78
    3036    76.5    3084    72.5    3139      71    3192    68.5    3264      67
    3313    64.5    3361    61.5    3362    61.5    3363    61.5    3400    52.9
    3450    53.9    3460    53.8    3510    52.5    3520    52.5    3550    52.9
    3620    52.9    3700    57.1    3710    58.9    3742      71    3750    74.2
    3760    75.6    3770    75.7    3780    75.7    3790    75.8    3800    75.9
    3820    76.1    3870    76.3    3970    80.3    4070    75.4    4160    78.5
    4170    78.6    4190    79.6    4250    93.9    4260    95.2    4270    94.8
    4280    95.9    4300   104.3    4329   110.6

Manning's n Values        num=       5
     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val



  1629.9     .05    2020    .035    2600     .08    3363    .035    3742     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          2020    3742              106     106     106             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 126845  

INPUT
Description: This is a REPEATED section.
Station Elevation Data    num=      95
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
     280      82     340    78.3     340    86.8     343    86.8     343    78.3
     401    78.3     401    89.3     405    89.3     405    78.3     462    72.5
     462      91     466      91     466    72.5     524    72.5     524    94.5
     527    94.5     527    72.5     584    72.5     584    96.5     589    72.5
     626      68     673    62.3     673    88.6   678.9    88.6     679    62.3
     702      55     815      56     815    93.7     821    93.7     821      58
     834    56.2     902      52     993      54     993     100     999     100
     999      54    1172    63.5    1172   102.4    1178   102.4    1178    63.5
    1316    63.5    1316   105.4    1322   105.4    1322    63.5    1427    62.5
    1428   108.1    1434   108.1    1434    62.5    1557      63  1557.1      63
  1557.3      63  1557.4   106.4  1563.4   106.2  1563.4      63  1701.6    63.5
  1701.6     100  1707.6     100  1707.6      65  1830.4      65  1830.4   106.5
  1836.4   106.5  1836.4      65  1959.4    50.1  1959.4   104.4  1965.4     104
  1965.4    50.1    1980    50.1    1998    50.1    2030    50.1  2035.4    50.1
  2069.9    50.1  2103.4    50.1  2103.4   103.2  2109.4   103.2  2109.4      51
    2139      52    2173    53.3    2199      68  2232.4   81.25  2232.4   104.9
  2238.4   104.9  2238.4   81.25  2352.7   72.75  2352.7   102.5  2364.2   102.5
  2364.2   72.75  2473.9      75  2473.9  101.75  2488.9  101.75  2488.9      75
  2596.9   74.75  2596.9   98.75  2611.9   98.75  2611.9   74.75  2726.2      94

Manning's n Values        num=       5
     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val
     280     .05     626    .035    1172     .08  1836.4    .035    2199     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           626    2199               66      66      66             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 126779  

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



X1126715    28   
             1000    2550      26      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    Elev     Sta    Elev     Sta    Elev
     280      82     340    78.3     340    86.8     343    86.8     343    78.3
     401    78.3     401    89.3     405    89.3     405    78.3     462    72.5
     462      91     466      91     466    72.5     524    72.5     524    94.5
     527    94.5     527    72.5     584    72.5     584    96.5     589    72.5
     626      68     673    62.3     673    88.6   678.9    88.6     679    62.3
     702      55     815      56     815    93.7     821    93.7     821      58
     834    56.2     902      52     993      54     993     100     999     100
     999      54    1172    63.5    1172   102.4    1178   102.4    1178    63.5
    1316    63.5    1316   105.4    1322   105.4    1322    63.5    1427    62.5
    1428   108.1    1434   108.1    1434    62.5    1557      63  1557.1      63
  1557.3      63  1557.4   106.4  1563.4   106.2  1563.4      63  1701.6    63.5
  1701.6     100  1707.6     100  1707.6      65  1830.4      65  1830.4   106.5
  1836.4   106.5  1836.4      65  1959.4    50.1  1959.4   104.4  1965.4     104
  1965.4    50.1    1980    50.1    1998    50.1    2030    50.1  2035.4    50.1
  2069.9    50.1  2103.4    50.1  2103.4   103.2  2109.4   103.2  2109.4      51
    2139      52    2173    53.3    2199      68  2232.4   81.25  2232.4   104.9
  2238.4   104.9  2238.4   81.25  2352.7   72.75  2352.7   102.5  2364.2   102.5
  2364.2   72.75  2473.9      75  2473.9  101.75  2488.9  101.75  2488.9      75
  2596.9   74.75  2596.9   98.75  2611.9   98.75  2611.9   74.75  2726.2      94

Manning's n Values        num=       5
     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val
     280     .05     626    .035    1172     .08  1836.4    .035    2199     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           626    2199               56      56      56             .1       .3

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    Elev     Sta    Elev     Sta    Elev
     619    81.6   619.1    72.9     670    63.5   672.9    62.6     673    72.8



     680    72.8   680.1    62.7   733.9    63.6     734   72.75     741   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    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         733.9    2264               34      34      34             .1       .3

BRIDGE                 

RIVER: RIVER-1         
REACH: Reach-1            RS: 126702  

INPUT
Description: Bridge #6X-126689 IS THE DS FACE DTM STATION OF RR 
             BRIDGE
X1126689    31    1000    2540     192     192     
             192
CONRAIL (READING) RR BRIDGE
HELICOPTER FLIGHT PHOTO #34A

Distance from Upstream XS =      .1
Deck/Roadway Width        =    33.8
Weir Coefficient          =     2.6
Upstream  Deck/Roadway Coordinates
    num=      22
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
     619    81.6    81.6   619.1    81.6    72.9     673   81.54    72.8
     680   81.54    72.8     734   81.48   72.75     741   81.48   72.75
     795   81.42    72.7     802   81.42    72.7     856   81.36    72.6
     863   81.36    72.6     917    81.3   72.55     924    81.3   72.55
     978   81.24    72.5     985   81.24    72.5    1039   81.18   72.45



    1046   81.18   72.45    1100   81.12    72.4    1107   81.12    72.4
    1161   81.06   72.35    1168   81.06   72.35    1222      81    72.3
  1222.1      81      81

Upstream Bridge Cross Section Data
Station Elevation Data    num=      86
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
     619    81.6   619.1    72.9     670    63.5   672.9    62.6     673    72.8
     680    72.8   680.1    62.7   733.9    63.6     734   72.75     741   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

Downstream  Deck/Roadway Coordinates
    num=      22
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
     619    81.6    81.6   619.1    81.6    72.9     673   81.54    72.8
     680   81.54    72.8     734   81.48   72.75     741   81.48   72.75
     795   81.42    72.7     802   81.42    72.7     856   81.36    72.6
     863   81.36    72.6     917    81.3   72.55     924    81.3   72.55
     978   81.24    72.5     985   81.24    72.5    1039   81.18   72.45
    1046   81.18   72.45    1100   81.12    72.4    1107   81.12    72.4
    1161   81.06   72.35    1168   81.06   72.35    1222      81    72.3
  1222.1      81      81

Downstream Bridge Cross Section Data
Station Elevation Data    num=      86
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
     619    81.6   619.1    72.9     670    63.5   672.9    62.6     673    72.8
     680    72.8   680.1    62.7   733.9    63.6     734   72.75     741   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              =       0 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: 126689  

INPUT
Description: 
Station Elevation Data    num=      86
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
     619    81.6   619.1    72.9     670    63.5   672.9    62.6     673    72.8
     680    72.8   680.1    62.7   733.9    63.6     734   72.75     741   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    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         733.9    2264              192     192     192             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 126497  

INPUT
Description: 
Station Elevation Data    num=      68
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1730    94.8    1840    91.5    1950      89    1980      89    2030      89
    2040      89    2080      89    2120      89    2130      89    2150      89
    2160      89    2170      89  2369.9      89    2370    68.6    2400    68.4
    2510    62.7    2620    54.7    2670    53.4    2750      55    2790      55
    2860    52.7    2880    52.6    2920    53.4    2940    53.3    2970    52.9
    3030    64.5    3166      65    3302    64.5    3438      65    3575    64.5



    3576    64.5    3610      53    3660    53.9    3720    52.4    3740      53
    3790    52.8    3880    57.2    3910    63.3    3980    66.1    4020    75.2
    4070    76.4    4080    76.4    4170    74.8    4260    75.1    4370    77.3
    4470    77.1    4520    78.3    4530    78.1    4540    78.1    4560    78.1
  4560.1      98    4740      98    4850      98    4880      98    4940      98
    4970      98    5000      98    5070      98    5080      98    5150      98
    5160      98    5170      98    5200   104.4    5220   107.8    5230   107.8
    5270   106.5    5290   106.5    5350   103.6

Manning's n Values        num=       5
     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val
    1730     .05    2510    .035    3030     .08    3576    .035    3910     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          2510    3910              307     307     307             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 126190  

INPUT
Description: 
Station Elevation Data    num=      95
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1150      88    1160    87.3    1270    90.5    1290      91    1300    90.9
    1310    90.8    1400    95.1    1510    94.8    1570    95.1    1580    95.2
    1590    95.3    1610    95.5    1720    95.9    1770    95.8    1810    95.2
    1890    94.6    2000    91.1    2110    86.6    2220      86    2230      86
    2290      86    2390      86    2410      86    2450      86    2490      86
    2500      86    2510      86    2520      86    2530      86    2580      86
  2659.9      86    2660    66.3    2690    64.8    2700    67.1    2710      65
    2730    66.2    2740    65.8    2750    66.1    2860    56.1    2940    53.4
    3040    55.2    3050    55.2    3110    52.7    3140    52.7    3180    53.4
    3210    53.3    3230      53    3240    52.9    3300    64.5    3389      65
    3478    64.5    3567      65    3656    64.5    3700      53    3750    53.9
    3760    53.8    3790    52.9    3800    52.8    3810      53    3880    52.8
    3970    57.1    4000    63.8    4110    67.1    4120    67.1    4170    66.5
    4180    66.5    4230    74.9    4240      75    4260    74.9    4300    74.4
    4370    74.4    4480    76.4    4590    77.7    4600    77.7    4650    76.9
    4670    76.9    4680    76.9  4680.1      97    4750      97    4790      97
    4830      97    4900      97    4930      97    4990      97    5040      97
    5050      97    5070      97    5080      97    5110      97    5200      97
    5210      97    5290      97    5300      97    5370   101.8    5390   101.7

Manning's n Values        num=       5
     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val
    1150     .06    2750    .035    3300     .08    4000    .035    4000     .05



Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          2750    4000              452     452     452             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 125738  

INPUT
Description: 
Station Elevation Data    num=      78
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
     400      96     430      96     510      96     590      96   678.9      96
     679      76     770      72     940      68     960      64     961      64
    1000      63    1010    63.3    1020    62.7    1070    62.7    1080    62.7
    1129    62.7    1149    52.7    1160    52.7    1270    52.7    1300    52.7
    1310    52.7    1340    52.7    1360    52.7    1370    52.7    1390    52.7
    1420    52.7    1460    52.7    1500    52.7    1510    52.7    1520    52.7
    1560    52.7    1570    52.7    1590    52.7    1620    52.7    1670    52.7
    1750    52.7    1780    52.7    1790    52.7    1800    52.7    1910    52.7
    1920    52.7    1989    52.7    2011    63.7    2030    63.7    2140    67.6
    2250    69.9    2260      70    2300    69.8    2330    70.6    2400    70.6
    2420    70.8    2430    70.5  2430.1      91    2450      91    2470      91
    2480      91    2510      91    2530      91    2590      91    2610      91
    2620      91    2730      91    2740      91    2750      91    2770      91
    2780      91    2790      91    2900      91    2950      91    2960      91
    3070      91    3180      91    3290      91    3400    96.4    3410    96.3
    3520   102.9    3630   110.1    3696   115.1

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

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          1129    2011               20      20      20             .3       .5

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 125718  

INPUT
Description: 
Station Elevation Data    num=      78
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
     400      96     430      96     510      96     590      96   678.9      96
     679      76     770      72     940      68     960      64     961      64
    1000      63    1010    63.3    1020    62.7    1070    62.7    1080    62.7



    1129    62.7    1130    58.3    1160    58.3    1270    58.3    1300    58.3
    1310    58.3    1340    58.3    1360    58.3    1370    58.3    1390    58.3
    1420    58.3    1460    58.3    1500    58.3    1510    58.3    1520    58.3
    1560    58.3    1570    58.3    1590    58.3    1620    58.3    1670    58.3
    1750    58.3    1780    58.3    1790    58.3    1800    58.3    1910    58.3
    1920    58.3    2010    58.3    2011    63.7    2030    63.7    2140    67.6
    2250    69.9    2260      70    2300    69.8    2330    70.6    2400    70.6
    2420    70.8    2430    70.5  2430.1      91    2450      91    2470      91
    2480      91    2510      91    2530      91    2590      91    2610      91
    2620      91    2730      91    2740      91    2750      91    2770      91
    2780      91    2790      91    2900      91    2950      91    2960      91
    3070      91    3180      91    3290      91    3400    96.4    3410    96.3
    3520   102.9    3630   110.1    3696   115.1

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

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          1129    2011               20      20      20             .3       .5

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     Sta    Elev
     400      96     430      96     510      96     590      96   678.9      96
     679      76     770      72     940      68     960      64     961      64
    1000      63    1010    63.3    1020    62.7    1070    62.7    1080    62.7
    1129    62.7    1166      44    1167      44    1270      44    1300      44
    1310      44    1340      44    1360      44    1370      44    1390      44
    1420      44    1460      44    1500      44    1510      44    1520      44
    1560      44    1570      44    1590      44    1620      44    1670      44
    1750      44    1780      44    1790      44    1800      44    1910      44
    1920      44    1972      44    2011    63.7    2030    63.7    2140    67.6



    2250    69.9    2260      70    2300    69.8    2330    70.6    2400    70.6
    2420    70.8    2430    70.5  2430.1      91    2450      91    2470      91
    2480      91    2510      91    2530      91    2590      91    2610      91
    2620      91    2730      91    2740      91    2750      91    2770      91
    2780      91    2790      91    2900      91    2950      91    2960      91
    3070      91    3180      91    3290      91    3400    96.4    3410    96.3
    3520   102.9    3630   110.1    3696   115.1

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

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          1129    2011               96      96      96             .3       .5

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     Sta    Elev     Sta    Elev
     216     110     217     110     218     110   219.9     110     220    72.8
     260    71.5   327.9    71.3     328   100.3     340     100   340.1    71.2
     393    70.7     430    70.5   459.9    69.6     460    95.7     464    95.7
   464.1    69.5     505    68.5   523.9    65.6     524      95     528      95
   528.1      64     560    52.7     588      48   588.1    78.1     595    78.1
   595.1    46.8     640    44.8     670    44.2     710      45   741.9    45.1
     742    78.1     749    78.1   749.1    45.2     840    45.5     880      46
   895.9    44.7     896    78.1     903    78.1   903.1    44.3     920    43.5
  1049.9      46    1050    78.1    1057    78.1  1057.1    46.2    1120      48
  1203.9    45.6    1204    78.1    1211    78.1  1211.1    45.3    1230    44.8
    1310    45.3  1357.9    46.1    1358    78.1    1365    78.1  1365.1    46.8
    1460      47  1511.9    50.1    1512    78.1    1519    78.1  1519.1    53.2
    1540      60    1580    65.5  1665.9    66.8    1666    78.1    1673    78.1
  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   Right     Coeff Contr.   Expan.
         528.1    1540               18      18      18             .3       .5

BRIDGE                 



RIVER: RIVER-1         
REACH: Reach-1            RS: 125596  

INPUT
Description: Bridge #5X-125584 IS THE DS FACE DTM STATION OF SEPTA RR 
             BRIDGE
X1125584    26    1000    1960     289     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 
             WHICH IS LOCATED 600 FT UPSTREAM OF THE DEKALB ST BRIDGE

Distance from Upstream XS =      .1
Deck/Roadway Width        =    17.8
Weir Coefficient          =     2.6
Upstream  Deck/Roadway Coordinates
    num=      29
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
     218     110     110   219.9     110     110     220     110   100.3
     328   104.8   100.3     340   104.5     100     393   104.1      97
     460     100    95.7     464    99.6    95.7     524      99      95
     528      99      95     588    98.5    94.3   588.1    98.5    78.1
     595    98.5    78.1     742    98.5    78.1     749    98.5    78.1
     896    98.5    78.1     903    98.5    78.1    1050    98.5    78.1
    1057    98.5    78.1    1204    98.5    78.1    1211    98.5    78.1
    1358    98.3    78.1    1365    98.5    78.1    1512    98.5    78.1
    1519    98.5    78.1    1666    98.5    78.1    1673    98.5    78.1
    1740    98.5    78.1  1740.1    98.5    98.5

Upstream Bridge Cross Section Data
Station Elevation Data    num=      68
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
     216     110     217     110     218     110   219.9     110     220    72.8
     260    71.5   327.9    71.3     328   100.3     340     100   340.1    71.2
     393    70.7     430    70.5   459.9    69.6     460    95.7     464    95.7
   464.1    69.5     505    68.5   523.9    65.6     524      95     528      95
   528.1      64     560    52.7     588      48   588.1    78.1     595    78.1
   595.1    46.8     640    44.8     670    44.2     710      45   741.9    45.1
     742    78.1     749    78.1   749.1    45.2     840    45.5     880      46
   895.9    44.7     896    78.1     903    78.1   903.1    44.3     920    43.5
  1049.9      46    1050    78.1    1057    78.1  1057.1    46.2    1120      48
  1203.9    45.6    1204    78.1    1211    78.1  1211.1    45.3    1230    44.8
    1310    45.3  1357.9    46.1    1358    78.1    1365    78.1  1365.1    46.8
    1460      47  1511.9    50.1    1512    78.1    1519    78.1  1519.1    53.2
    1540      60    1580    65.5  1665.9    66.8    1666    78.1    1673    78.1



  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    Coeff Contr.   Expan.
         528.1    1540             .3       .5

Downstream  Deck/Roadway Coordinates
    num=      29
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
     218     110     110   219.9     110     110     220     110   100.3
     328   104.8   100.3     340   104.5     100     393   104.1      97
     460     100    95.7     464    99.6    95.7     524      99      95
     528      99      95     588    98.5    94.3   588.1    98.5    78.1
     595    98.5    78.1     742    98.5    78.1     749    98.5    78.1
     896    98.5    78.1     903    98.5    78.1    1050    98.5    78.1
    1057    98.5    78.1    1204    98.5    78.1    1211    98.5    78.1
    1358    98.3    78.1    1365    98.5    78.1    1512    98.5    78.1
    1519    98.5    78.1    1666    98.5    78.1    1673    98.5    78.1
    1740    98.5    78.1  1740.1    98.5    98.5

Downstream Bridge Cross Section Data
Station Elevation Data    num=      68
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
     216     110     217     110     218     110   219.9     110     220    72.8
     260    71.5   327.9    71.3     328   100.3     340     100   340.1    71.2
     393    70.7     430    70.5   459.9    69.6     460    95.7     464    95.7
   464.1    69.5     505    68.5   523.9    65.6     524      95     528      95
   528.1      64     560    52.7     588      48   588.1    78.1     595    78.1
   595.1    46.8     640    44.8     670    44.2     710      45   741.9    45.1
     742    78.1     749    78.1   749.1    45.2     840    45.5     880      46
   895.9    44.7     896    78.1     903    78.1   903.1    44.3     920    43.5
  1049.9      46    1050    78.1    1057    78.1  1057.1    46.2    1120      48
  1203.9    45.6    1204    78.1    1211    78.1  1211.1    45.3    1230    44.8
    1310    45.3  1357.9    46.1    1358    78.1    1365    78.1  1365.1    46.8
    1460      47  1511.9    50.1    1512    78.1    1519    78.1  1519.1    53.2
    1540      60    1580    65.5  1665.9    66.8    1666    78.1    1673    78.1
  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    Coeff Contr.   Expan.
         528.1    1540             .3       .5

Upstream Embankment side slope              =       0 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: 125584  

INPUT
Description: 
Station Elevation Data    num=      68
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
     216     110     217     110     218     110   219.9     110     220    72.8
     260    71.5   327.9    71.3     328   100.3     340     100   340.1    71.2
     393    70.7     430    70.5   459.9    69.6     460    95.7     464    95.7
   464.1    69.5     505    68.5   523.9    65.6     524      95     528      95
   528.1      64     560    52.7     588      48   588.1    78.1     595    78.1
   595.1    46.8     640    44.8     670    44.2     710      45   741.9    45.1
     742    78.1     749    78.1   749.1    45.2     840    45.5     880      46
   895.9    44.7     896    78.1     903    78.1   903.1    44.3     920    43.5
  1049.9      46    1050    78.1    1057    78.1  1057.1    46.2    1120      48
  1203.9    45.6    1204    78.1    1211    78.1  1211.1    45.3    1230    44.8
    1310    45.3  1357.9    46.1    1358    78.1    1365    78.1  1365.1    46.8
    1460      47  1511.9    50.1    1512    78.1    1519    78.1  1519.1    53.2
    1540      60    1580    65.5  1665.9    66.8    1666    78.1    1673    78.1
  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   Right     Coeff Contr.   Expan.
         528.1    1540              289     289     289             .3       .5

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 125295  

INPUT
Description: X-124990 IS THE US FACE DTM STATION OF DEKALB ST BRIDGE
X1124990  
               31    1020    1880      61      61      61

Station Elevation Data    num=      91
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000   107.8    1110   100.2    1220    94.7    1330    92.4    1340    92.4
    1360    92.5    1410    92.9    1430      93    1450    92.6    1470    92.6
    1510    91.6    1520      91    1540      91    1550      91    1580      91
    1690      91    1700      91    1720      91    1730      91    1740      91
    1770      91    1820      91  1999.9      91    2000    70.6    2010    70.6
    2020    70.4    2040    70.3    2060      70    2110    52.4    2120    50.4
    2230    46.8    2270    46.4    2380      46    2390      46    2420    46.6
    2430    46.7    2450    46.4    2520      52    2570    46.6    2580    46.5
    2600    46.9    2640    47.2    2720    51.2    2770    47.5    2820    47.4
    2860    46.6    2870    46.6    2900    47.6    2920    47.3    2960    49.6
    2970      52    3010    66.8    3020    68.3    3030    68.3    3050    68.9
    3080    65.6    3090    65.6    3160    66.5  3160.1      87    3330      87
    3350      87    3360      87    3440      87    3450      87    3500      87
    3530      87    3550      87    3560      87    3600      87    3710      87
    3750      87    3850      87    3920      87    3930      87    3940      87
    3960      87    4040      87    4150    88.6    4160    88.8    4210    88.3
    4320    92.7    4430   100.2    4460   102.6    4480   102.1    4490   102.2
    4550     109    4560   108.8    4570   107.4    4580   107.3    4690   112.2
    4723   112.9

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .04    2060    .035    3010     .04

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          2060    3010              380     298     250             .3       .5

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 124990  



INPUT
Description: This is a REPEATED section.

Station Elevation Data    num=      69
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
      50      94   419.9      94     420    73.8     487    76.6   498.5    66.3
     530    50.5   544.5    49.1     565      47     575      47   590.5      48
   601.9    48.7     602    54.8     610    54.8   610.1    48.5   621.5    47.3
     630    46.5   667.5    46.8     680      47   713.5      47   724.9      47
     725    57.6     733    57.6   733.1      47   744.5    46.9   790.5    46.7
   836.5    46.5   847.9    46.4     848    58.9     856    58.9   856.1    46.3
   867.5    46.3   913.5    46.1     930      46     950      45   959.5    45.5
   970.9      46     971    58.9     979    58.9   979.1      46   990.5      46
    1030      46  1036.5    45.9    1070    45.5  1082.5      46  1093.9    46.7
    1094    57.6    1102    57.6  1102.1    46.7  1113.5    46.6  1159.5    45.9
    1173    45.8  1205.5    47.3  1216.9    47.9    1217    54.8    1225    54.8
  1236.5    47.4    1273    45.5  1282.5    45.5    1295    45.5    1310    50.5
  1328.5    56.4    1340      60  1340.1    76.6    1510    70.5    1580    70.5
  1580.1      91    1810      91    1910      91    2010      91

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    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         498.5    1340               68      68      68             .3       .5

BRIDGE                 

RIVER: RIVER-1         
REACH: Reach-1            RS: 124959.5

INPUT
Description: Bridge #4FROM FILE SCT017.DAT
X-124929 IS THE DS FACE DTM STATION 
             OF DEKALB ST BRIDGE
X1124929    37    1000    1770     484     
             484     484
DEKALB STREET BRIDGE (OLD ROUTE 202?)
HELICOPTER 
             FLIGHT PHOTO #32

Distance from Upstream XS =      .1
Deck/Roadway Width        =    67.8
Weir Coefficient          =     2.6
Upstream  Deck/Roadway Coordinates
    num=      36
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
     487    76.6    76.6   498.5      77    66.3   544.5    78.7    72.8



   590.5      80    69.2     602    80.3    54.8     610    80.5    54.8
   621.5      80    69.9   667.5    82.1    76.2   713.5    82.9    72.4
     725    83.1    57.6     733    83.2    57.6   744.5    83.4    72.6
   790.5    84.2    78.2   836.5    84.5    73.7     848   84.55    58.9
     856    84.6    58.9   867.5   84.65    73.9   913.5    84.9    78.9
   959.5   84.65    73.9     971    84.6    58.9     979   84.55    58.9
   990.5    84.5    73.7  1036.5    84.2    78.2  1082.5    83.4    72.6
    1094    83.2    57.6    1102    83.1    57.6  1113.5    82.4    72.3
  1159.5    82.1    76.2  1205.5    80.8      70    1217    80.5    54.8
    1225    80.3    54.8  1236.5      80    69.2  1282.5    78.7    72.8
  1328.5      77    66.3    1340    76.6      60  1340.1    76.6    76.6

Upstream Bridge Cross Section Data
Station Elevation Data    num=      69
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
      50      94   419.9      94     420    73.8     487    76.6   498.5    66.3
     530    50.5   544.5    49.1     565      47     575      47   590.5      48
   601.9    48.7     602    54.8     610    54.8   610.1    48.5   621.5    47.3
     630    46.5   667.5    46.8     680      47   713.5      47   724.9      47
     725    57.6     733    57.6   733.1      47   744.5    46.9   790.5    46.7
   836.5    46.5   847.9    46.4     848    58.9     856    58.9   856.1    46.3
   867.5    46.3   913.5    46.1     930      46     950      45   959.5    45.5
   970.9      46     971    58.9     979    58.9   979.1      46   990.5      46
    1030      46  1036.5    45.9    1070    45.5  1082.5      46  1093.9    46.7
    1094    57.6    1102    57.6  1102.1    46.7  1113.5    46.6  1159.5    45.9
    1173    45.8  1205.5    47.3  1216.9    47.9    1217    54.8    1225    54.8
  1236.5    47.4    1273    45.5  1282.5    45.5    1295    45.5    1310    50.5
  1328.5    56.4    1340      60  1340.1    76.6    1510    70.5    1580    70.5
  1580.1      91    1810      91    1910      91    2010      91

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

Downstream  Deck/Roadway Coordinates
    num=      36
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
     487    76.6    76.6   498.5      77    66.3   544.5    78.7    72.8
   590.5      80    69.2     602    80.3    54.8     610    80.5    54.8
   621.5      80    69.9   667.5    82.1    76.2   713.5    82.9    72.4
     725    83.1    57.6     733    83.2    57.6   744.5    83.4    72.6
   790.5    84.2    78.2   836.5    84.5    73.7     848   84.55    58.9
     856    84.6    58.9   867.5   84.65    73.9   913.5    84.9    78.9
   959.5   84.65    73.9     971    84.6    58.9     979   84.55    58.9
   990.5    84.5    73.7  1036.5    84.2    78.2  1082.5    83.4    72.6
    1094    83.2    57.6    1102    83.1    57.6  1113.5    82.4    72.3
  1159.5    82.1    76.2  1205.5    80.8      70    1217    80.5    54.8



    1225    80.3    54.8  1236.5      80    69.2  1282.5    78.7    72.8
  1328.5      77    66.3    1340    76.6      60  1340.1    76.6    76.6

Downstream Bridge Cross Section Data
Station Elevation Data    num=      69
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
      50      94   419.9      94     420    73.8     487    76.6   498.5    66.3
     530    50.5   544.5    49.1     565      47     575      47   590.5      48
   601.9    48.7     602    54.8     610    54.8   610.1    48.5   621.5    47.3
     630    46.5   667.5    46.8     680      47   713.5      47   724.9      47
     725    57.6     733    57.6   733.1      47   744.5    46.9   790.5    46.7
   836.5    46.5   847.9    46.4     848    58.9     856    58.9   856.1    46.3
   867.5    46.3   913.5    46.1     930      46     950      45   959.5    45.5
   970.9      46     971    58.9     979    58.9   979.1      46   990.5      46
    1030      46  1036.5    45.9    1070    45.5  1082.5      46  1093.9    46.7
    1094    57.6    1102    57.6  1102.1    46.7  1113.5    46.6  1159.5    45.9
    1173    45.8  1205.5    47.3  1216.9    47.9    1217    54.8    1225    54.8
  1236.5    47.4    1273    45.5  1282.5    45.5    1295    45.5    1310    50.5
  1328.5    56.4    1340      60  1340.1    76.6    1510    70.5    1580    70.5
  1580.1      91    1810      91    1910      91    2010      91

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. 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: 124929  

INPUT
Description: 
Station Elevation Data    num=      69
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
      50      94   419.9      94     420    73.8     487    76.6   498.5    66.3
     530    50.5   544.5    49.1     565      47     575      47   590.5      48
   601.9    48.7     602    54.8     610    54.8   610.1    48.5   621.5    47.3
     630    46.5   667.5    46.8     680      47   713.5      47   724.9      47
     725    57.6     733    57.6   733.1      47   744.5    46.9   790.5    46.7
   836.5    46.5   847.9    46.4     848    58.9     856    58.9   856.1    46.3
   867.5    46.3   913.5    46.1     930      46     950      45   959.5    45.5
   970.9      46     971    58.9     979    58.9   979.1      46   990.5      46
    1030      46  1036.5    45.9    1070    45.5  1082.5      46  1093.9    46.7
    1094    57.6    1102    57.6  1102.1    46.7  1113.5    46.6  1159.5    45.9
    1173    45.8  1205.5    47.3  1216.9    47.9    1217    54.8    1225    54.8
  1236.5    47.4    1273    45.5  1282.5    45.5    1295    45.5    1310    50.5
  1328.5    56.4    1340      60  1340.1    76.6    1510    70.5    1580    70.5
  1580.1      91    1810      91    1910      91    2010      91

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    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         498.5    1340              484     484     484             .3       .5

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 124445  

INPUT
Description: 
Station Elevation Data    num=      70
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000    97.3    1110    90.7    1120    90.5    1130    90.5    1150    90.8
    1230      89    1240      89    1350      89    1370      89    1420      89
    1530      89    1560      89    1590      89    1700      89    1730      89
    1750      89    1770      89    1780      89    1800      89    1820      89
    1850      89    1900      89    1960      89  2129.9      89    2130      69
    2140    69.1    2190      67    2200    65.4    2270    46.7    2340    44.1



    2450    44.4    2560    44.4    2670    44.4    2740    44.6    2770    44.2
    2820    48.3    2830      51    2870    67.9    2880    68.1    2970    66.4
    3020    66.6    3060      67    3130    67.3    3170    67.8    3240    68.2
  3240.1      88    3470      88    3500      88    3560      88    3580      88
    3690      88    3750      88    3780      88    3840      88    3850      88
    3860      88    3880      88    3980      88    4080      88    4150      88
    4160      88    4180      88    4190      88    4300      88    4410    93.7
    4520    97.9    4630   105.4    4690   109.9    4700   109.5    4702   109.6

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .04    2200    .035    2870     .04

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          2200    2870              782     782     782             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 123663  

INPUT
Description: 
Station Elevation Data    num=      69
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000      91    1110      91    1220      91    1330      91    1420      91
    1510      91    1540      91    1650      91    1690      91    1710      91
    1770      91    1800      91    1840      91    1850      91    1870      91
    1880      91    1890      91    2000      91    2060      91    2080      91
    2090      91    2100      91    2110      91    2140      91    2170      91
  2289.9      91    2290    70.6    2340    69.9    2450    67.8    2480    66.7
    2490    65.2    2540    48.5    2630    43.2    2700    43.4    2750    45.6
    2810    44.5    2900    44.5    2920    44.3    2930    44.3    2970    47.2
    2980      50    2990    55.3    3000    62.5    3060    65.9    3070    65.7
    3080    65.6  3080.1      86  3249.9      86    3250    65.8    3290    65.8
    3320    66.3    3420    66.7    3530      69    3540    69.1    3630    69.5
    3660    68.7    3700    71.1  3700.1      91    3920      91    3940      91
    4050      91    4160      91    4270      91    4350      91    4380      91
    4490      91    4600    94.9    4710   101.6    4712   101.7

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .04    2490    .035    3000     .04

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          2490    3000              712     712     712             .1       .3

CROSS SECTION          



RIVER: RIVER-1         
REACH: Reach-1            RS: 122951  

INPUT
Description: 
Station Elevation Data    num=      65
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000      94    1110      94    1220      94  1389.9      94    1390    74.3
    1470    74.3    1480    74.3    1500    74.1    1560    74.3    1570    73.9
    1590    67.2    1600    66.2    1610    66.2    1620    65.3    1710    68.6
    1820    66.5    1830    66.4    1890      66    1940    64.7    1990    64.3
    2010    63.3    2020    60.3    2040    50.1    2050      47    2130    42.8
    2140    42.7    2230    45.6    2250    44.2    2290    44.3    2320    44.6
    2330    44.6    2360    44.3    2370    44.3    2400      45    2410      47
    2450    62.6    2460    63.9    2490    63.9  2490.1      84  2629.9      84
    2630    65.3    2670      65    2680    65.1    2720    65.4  2720.1      85
    2750      85    2760      85    2870      85    2900      85  3109.9      85
    3110    74.5    3150    75.7    3160    75.8    3180    75.7    3190    75.7
  3190.1      96    3420      96    3430      96    3440      96    3460      96
    3570      96    3640      96    3750      96    3770      96    3816      96

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .05    2010    .035    2450     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          2010    2450              639     639     639             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 122312  

INPUT
Description: 
Station Elevation Data    num=      44
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000      93    1110      93    1220      93    1330      93  1359.9      93
    1360    73.4    1380    73.8    1390    73.8    1500    70.4    1530      70
    1590    71.3    1630    68.8    1660    69.5    1750    69.7    1810      69
    1840    68.8    1950      67    2060    63.1    2070    63.2    2170    45.3
    2240    43.6    2350      44    2430    44.3    2470    44.8    2480    44.8
    2500    44.6    2510    44.6    2550    45.8    2560    47.7    2600      63
    2610    65.6    2695    73.4    2800    69.2    2830      70    2840      70
    2860    68.9    2870    71.5    2980    75.1    3000    76.3    3040    83.3
    3150    91.8    3190    94.9    3210    94.8    3268    93.7

Manning's n Values        num=       3



     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .05    2070    .035    2610     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          2070    2610              822     822     822             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 121490  

INPUT
Description: 
Station Elevation Data    num=      50
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000      94    1020      94    1130      94  1399.9      94    1400    73.6
    1430    73.6    1520    71.4    1530    71.3    1580      73    1600    70.9
    1630    62.9    1700    67.4  1700.1      84    1830      84    1840      84
    1950      84  2039.9      84    2040    64.2    2060    64.2    2090    64.1
    2100    64.3    2110    64.3    2130    63.3    2140      61    2170    48.3
    2180    46.1    2220    44.6    2330    44.1    2440      44    2470    44.1
    2520      45    2590    44.7    2600    45.1    2610    46.8    2620    50.6
    2630    55.8    2640    59.1    2650    59.2    2670    54.5    2680      55
    2720    69.1    2770    73.5    2780    75.5    2820    90.8    2860    92.9
    2900    92.9    2970    94.3    2990    94.4    3100    99.7    3107   100.1

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .05    2130    .035    2640     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          2130    2640              688     688     688             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 120802  

INPUT
Description: 
Station Elevation Data    num=      55
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000      94    1010      94    1030      94    1040      94    1050      94
    1070      94    1160      94    1230      94    1270      94    1290      94
    1320      94    1330      94    1400      94  1499.9      94    1500    74.3
    1510    74.5    1550    73.8    1620    75.2    1650    71.5    1660    71.7
    1670    69.7    1700    60.3    1740      66    1750    65.6    1760    65.5
    1860    63.4    1920    63.1    1950    62.3    2060    44.3    2090    42.9



    2170    42.5    2280    44.1    2320    44.7    2380    44.9    2400    45.7
    2410    48.2    2440    59.2    2450    60.2    2480    53.2    2490    52.7
    2500    53.9    2560    69.7    2610      74    2640    79.4    2660    80.2
    2670    78.6    2680      76    2690    74.7    2700    74.7    2810    80.4
    2920    84.9    3030    90.7    3140    96.3    3250   101.4    3283   103.3

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .06    1950    .035    2440     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          1950    2440              650     602     550             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 120200  

INPUT
Description: FROM FILE SCT016.DAT

Station Elevation Data    num=      56
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000    88.7    1090    81.4    1200    81.1    1240    80.8    1280    80.4
    1300    80.3    1330    80.7    1350    80.7    1360    78.4    1370      76
    1380      76    1390      76    1400      76    1410      76    1420      76
    1440      76    1450      76    1470      76    1480      76    1490      76
    1540      76    1550      76    1570      76    1600      76    1610      76
    1690      76    1760      77    1830    72.7    1840    72.7    1850    72.8
    1860    72.8    1940    64.8    1950    64.9    2060    58.6    2120    44.2
    2230    41.5    2250    41.6    2270    41.8    2280    41.8    2290    41.7
    2300    41.6    2400    43.2    2410    43.3    2460    45.4    2480      49
    2520    60.9    2580    64.1    2600    64.1    2710    71.2    2820    76.8
    2930    80.9    3040    85.7    3060    85.9    3100    86.2    3210    93.1
    3317    99.7

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .06    2060    .035    2520     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          2060    2520             1150     918     650             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 119282  



INPUT
Description: 
Station Elevation Data    num=      36
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1089      90    1090    70.4    1100    70.4    1110    70.5    1160    70.5
    1180    70.3    1230    70.3    1240    70.4    1280    68.9    1330    68.7
    1340    68.8    1350      65    1360    64.7    1380    66.1    1390    66.1
    1410    64.2    1420    66.5    1430    63.9    1450    54.6    1490    45.6
    1580    40.8    1640      41    1660    40.6    1690    40.7    1800    43.4
    1820    44.5    1880    61.9    1885    62.3    1965      60    2025      60
    2045      64    2075      68    2205      72    2285      76    2335      80
    2415      84

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    1089     .06    1420    .035    1880     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          1420    1880              348     348     348             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 118934  

INPUT
Description: X-118798 IS THE US FACE DTM STATION OF PA TURNPIKE 
             BRIDGE
X1118798    34    1440    1860      61      61      61

Station Elevation Data    num=      32
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000   135.8    1010   135.8    1020   128.9    1060    75.3    1070    68.7
    1130    64.1    1160    66.1    1170    66.1    1180    63.6    1220      47
    1230    45.4    1320    40.2    1370    41.1    1430      40    1540    44.2
    1550    44.8    1560    47.7    1580    57.1    1590    60.3    1600    60.7
    1650    59.2    1670    59.1    1700    57.1    1710    57.8    1770    69.4
    1780    70.3    1830    66.1    1861    67.9    1940      72    1990      76
    2050      80  2050.1     100

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .04    1170    .035    1590     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          1170    1590              147     147     147             .3       .5

CROSS SECTION          



RIVER: RIVER-1         
REACH: Reach-1            RS: 118798  

INPUT
Description: This is a REPEATED section.
Station Elevation Data    num=      61
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       4    93.9      67      85      90    76.6      90      90      96      90
      97    76.6     130    64.5     156    64.3     178    61.6     180      90
     186      90     189    54.6     201      48     211    45.3     244    45.1
     287    39.4     292    39.7     294      90     300      90     303    40.1
     348    41.3     370    40.8     416    39.6     418      90     424      90
     427    39.5     430    39.5     448    41.6     495    43.7     515    43.8
     534    45.1     540      48     542      90     548      90     551    49.8
     567    57.3     664    58.9     666      90     672      90     675    58.9
     685    58.9     710      68     772      68     786    67.5     787      90
     792      90     795    68.7     876    65.7     914    66.4     917      90
     923      90     924    66.1    1000      72  1000.1      90    1044      90
    1045      90    1131      90    1132      90    1138      90    1160      90
    1227   104.5

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       4     .04     178    .035     567     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           178     567               50      50      50             .3       .5
Cross Section Lid
    num=       2
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
       4   115.7   101.9    1227   115.7   101.9

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 118737  

INPUT
Description: X-118675 IS THE US FACE DTM STATION OF RR BRIDGE
X1118675    74   
             1600    2050      24      24      24
I-276 (PENNSYLVANIA 
             TURNPIKE) BRIDGE
HELICOPTER FLIGHT PHOTO #31A
Station Elevation Data    num=      61
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       4    93.9      67      85      90    76.6      90      90      96      90
      97    76.6     130    64.5     156    64.3     178    61.6     180      90



     186      90     189    54.6     201      48     211    45.3     244    45.1
     287    39.4     292    39.7     294      90     300      90     303    40.1
     348    41.3     370    40.8     416    39.6     418      90     424      90
     427    39.5     430    39.5     448    41.6     495    43.7     515    43.8
     534    45.1     540      48     542      90     548      90     551    49.8
     567    57.3     664    58.9     666      90     672      90     675    58.9
     685    58.9     710      68     772      68     786    67.5     787      90
     792      90     795    68.7     876    65.7     914    66.4     917      90
     923      90     924    66.1    1000      72  1000.1      90    1044      90
    1045      90    1131      90    1132      90    1138      90    1160      90
    1227   104.5

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       4     .04     178    .035     567     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           178     567               57      57      57             .3       .5
Cross Section Lid
    num=       2
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
       4   115.7   101.9    1227   115.7   101.9

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 118675  

INPUT
Description: This is a REPEATED section.

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               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     161     161     161
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            RS: 118490  

INPUT
Description: 
Station Elevation Data    num=      32
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1760    93.6    1870    93.2    1980    90.3    1990    88.9    2030    66.9
    2040      66    2050    66.1    2060    65.9    2100    58.3    2110    54.6
    2120    48.1    2130    44.7    2220    40.7    2250    41.9    2290    39.5
    2400    43.8    2450    42.7    2470    42.7    2520    45.8    2530    48.2
    2550      57    2560    60.2    2620    58.7    2650    58.8    2660      59
    2700    66.4    2740    68.6    2790    67.5    2800    67.5    2910    72.2
    3020    78.3    3043      79

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    1760     .04    2060    .035    2560     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          2060    2560              485     485     485             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 118005  

INPUT
Description: FROM FILE SCT015.DAT

Station Elevation Data    num=      53
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000      85    1020      85    1030      85    1080      85    1160      85
    1240      85    1250      85    1320      85    1330      85    1350      85
    1370      85    1480      85    1540      85    1580      85    1640      85
    1650      85    1660      85    1680      85    1690      85    1700      85
    1720      85    1740      85  1899.9      85    1900    64.8    1920    64.8
    1950    64.2    1960    64.2    1980    63.7    2020    64.2    2060    64.2
    2090    64.8    2120    60.3    2180    43.3    2290    39.7    2300    39.5
    2330    39.6    2440    42.5    2450    42.6    2530    42.8    2560    43.5
    2570    45.1    2630    63.9    2640    65.4    2650    65.5    2760    65.5
    2800    65.5    2910    68.8    2960    67.2    3070    71.8    3180    79.3
    3290    86.8    3400      92    3433    96.2

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .06    2120    .035    2630     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          2120    2630              720     675     600             .1       .3



CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 117330  

INPUT
Description: 
Station Elevation Data    num=      54
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000    91.1    1060    88.2    1090    80.1    1100    78.6    1140    83.9
    1150      84    1260    81.2    1290    74.4    1400    71.7    1510      72
    1590    72.1    1700    67.7    1760    64.6    1770    64.6    1870    46.4
    1880    43.3    1910    41.1    2020    40.6    2060    40.6    2070    40.7
    2120    40.9    2230    42.9    2240    44.1    2250    48.3    2310      65
    2320    67.7    2330    69.3    2400    71.2    2430    70.8    2540    71.1
    2550      71    2610    70.9    2620    70.7    2650    70.6    2660    70.5
    2770    69.7    2800    69.1    2810    69.1    2820    68.6    2840      68
    2850    68.2    2860    68.2    2880    67.6    2890    67.6    2920    69.4
    3030   100.2    3050   103.8    3060   104.4    3070   104.4    3140    99.2
    3150    99.4    3160   101.5    3200   120.5    3249   149.6

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .06    1770    .035    2310     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          1770    2310             1150    1023     850             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 116307  

INPUT
Description: 
Station Elevation Data    num=      45
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000   108.8    1010   107.8    1070    81.2    1080    74.8    1090    70.2
    1200    60.2    1270    48.8    1290    42.9    1320    38.8    1340    38.5
    1350    38.5    1410    39.7    1440    39.7    1550    43.2    1590    44.4
    1600    45.9    1660      61    1680    69.3    1690    71.3    1700    70.4
    1750      64    1760      64    1770      64    1780      64    1800      64
    1870      64    1980      64    2070      64    2110      64    2120      64
    2160    70.3    2170    70.6    2190    64.8    2200    64.5    2300    68.3
    2320    67.2    2330    67.4    2440    73.8    2540    77.9    2580    85.6
    2680    96.5    2710     111    2720     114    2730     114    2740   113.3



Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .06    1200    .035    1660     .07

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          1200    1660              500     500     500             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 115807  

INPUT
Description: FROM FILE SCT015.DAT

Station Elevation Data    num=      51
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000   109.8    1030   125.4    1040   116.9    1070    77.1    1080    71.4
    1100      85    1110      84    1130    66.4    1140    62.8    1150      62
    1200    50.8    1210    45.3    1220    42.1    1240    38.3    1270    37.4
    1360    39.3    1370    39.3    1480    43.4    1510      44    1520      44
    1530    44.3    1540    46.8    1560    48.2    1605      62    1630    69.9
    1640    67.2    1660      64    1670      64    1770      64    1780      64
    1890      64    1960      64    1990    70.1    2040      64    2050      64
    2110    65.4    2120    65.5    2130    65.5    2240      75    2270      79
    2280      79    2290    78.9    2310    78.9    2350    79.3    2460    79.4
    2500    79.3    2610    75.9    2620    75.8    2690    91.9    2700    91.7
    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     Coeff Contr.   Expan.
          1150    1605             1230    1230    1230             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 114577  

INPUT
Description: 
Station Elevation Data    num=      45
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000   137.4    1110   124.2    1180   113.5    1220   101.3    1260    79.9
    1270    70.9    1280    65.9    1290    64.4    1310    64.3    1370    59.3
    1380    57.4    1410    45.1    1420    42.3    1490    37.7    1510    37.6



    1550    38.6    1570    38.2    1610    39.5    1630    39.6    1740    41.8
    1780      48    1810      56    1820    57.1    1890    53.5    2000    61.8
    2090      66    2110      66    2120      66    2130      66    2140      66
    2160      66    2170      66    2200    66.2    2210      65    2310    75.1
    2420    75.7    2440    75.7  2440.1      96    2610      96    2720      96
    2730      96    2810      96    2900      96    2940      96    2993      96

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .06    1380    .035    1810     .07

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          1380    1810              515     515     515             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 114062  

INPUT
Description: X-113859 IS THE US FACE DTM STATION OF RR BRIDGE
X1113859    57   
              2110    2600      48      48      48

Station Elevation Data    num=      21
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1680    91.5    1700    95.9    1710    96.8    1720    82.5    1730    72.7
    1740    68.6    1810    65.4    1866      56    1920    46.9    1950    39.1
    1990    36.7    2010    36.8    2060    37.5    2090    37.6    2180    39.5
    2210    39.5    2320    43.4    2390    55.3    2420      56    2530    72.7
    2540    74.2

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    1680     .07    1866    .035    2390     .07

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          1866    2390              229     229     229             .3       .5

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 113859  

INPUT
Description: This is a REPEATED section.

Station Elevation Data    num=      55



     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
     151   105.7     156   105.7     156    68.9     230    68.4     240    66.9
     240    92.4     245    92.4     245    65.6     254    63.3     285    63.2
     325    58.5     325    92.4     330    84.4     330    57.8     339    56.7
     343    48.2     371    37.6     413    36.2     413    83.6     418    83.6
     418    36.2     459    36.9     500    37.2     500    82.8     506    82.8
     506    37.2     547    37.9     588    38.2     588      82     594      82
     594    38.2     635    39.8     676    39.2     676    81.2     682    81.2
     682    39.2     723    40.1     764    42.2     764    80.4     769    80.4
     769    42.2     811    43.1     837    48.2     841    57.6     852    57.6
     852    79.6     857    87.6     857    57.6     860    57.6     873    62.3
     884    62.4     888    64.2     938    64.7     938   100.5     944   100.5

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
     151     .07     339    .035     841     .07

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           339     841               22      22      22             .3       .5

BRIDGE                 

RIVER: RIVER-1         
REACH: Reach-1            RS: 113835  

INPUT
Description: Bridge #3X-113811 IS THE DS FACE DTM STATION OF RR 
             BRIDGE
X1113811    67    2150    2720     214     214     
             214
CONRAIL (READING) RR BRIDGE
HELICOPTER FLIGHT PHOTO #30

Distance from Upstream XS =      .1
Deck/Roadway Width        =    21.8
Weir Coefficient          =     2.6
Upstream  Deck/Roadway Coordinates
    num=      20
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
     156   105.7    92.5     240   105.4    92.4     245   105.4    92.4
     325   105.1    92.4     325   102.4    92.4     330   102.4    84.4
     413   101.6    83.6     418   101.6    83.6     500   100.8    82.8
     506   100.8    82.8     588     100      82     594     100      82
     676    99.2    81.2     682    99.2    81.2     764    98.4    80.4
     769    98.4    80.4     852    97.6    79.6     857    97.6    87.6
     857   100.6    87.6     938   100.5    87.5

Upstream Bridge Cross Section Data
Station Elevation Data    num=      55



     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
     151   105.7     156   105.7     156    68.9     230    68.4     240    66.9
     240    92.4     245    92.4     245    65.6     254    63.3     285    63.2
     325    58.5     325    92.4     330    84.4     330    57.8     339    56.7
     343    48.2     371    37.6     413    36.2     413    83.6     418    83.6
     418    36.2     459    36.9     500    37.2     500    82.8     506    82.8
     506    37.2     547    37.9     588    38.2     588      82     594      82
     594    38.2     635    39.8     676    39.2     676    81.2     682    81.2
     682    39.2     723    40.1     764    42.2     764    80.4     769    80.4
     769    42.2     811    43.1     837    48.2     841    57.6     852    57.6
     852    79.6     857    87.6     857    57.6     860    57.6     873    62.3
     884    62.4     888    64.2     938    64.7     938   100.5     944   100.5

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
     151     .07     339    .035     841     .07

Bank Sta: Left   Right    Coeff Contr.   Expan.
           339     841             .3       .5

Downstream  Deck/Roadway Coordinates
    num=      20
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
     156   105.7    92.5     240   105.4    92.4     245   105.4    92.4
     325   105.1    92.4     325   102.4    92.4     330   102.4    84.4
     413   101.6    83.6     418   101.6    83.6     500   100.8    82.8
     506   100.8    82.8     588     100      82     594     100      82
     676    99.2    81.2     682    99.2    81.2     764    98.4    80.4
     769    98.4    80.4     852    97.6    79.6     857    97.6    87.6
     857   100.6    87.6     938   100.5    87.5

Downstream Bridge Cross Section Data
Station Elevation Data    num=      55
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
     151   105.7     156   105.7     156    68.9     230    68.4     240    66.9
     240    92.4     245    92.4     245    65.6     254    63.3     285    63.2
     325    58.5     325    92.4     330    84.4     330    57.8     339    56.7
     343    48.2     371    37.6     413    36.2     413    83.6     418    83.6
     418    36.2     459    36.9     500    37.2     500    82.8     506    82.8
     506    37.2     547    37.9     588    38.2     588      82     594      82
     594    38.2     635    39.8     676    39.2     676    81.2     682    81.2
     682    39.2     723    40.1     764    42.2     764    80.4     769    80.4
     769    42.2     811    43.1     837    48.2     841    57.6     852    57.6
     852    79.6     857    87.6     857    57.6     860    57.6     873    62.3
     884    62.4     888    64.2     938    64.7     938   100.5     944   100.5

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
     151     .07     339    .035     841     .07



Bank Sta: Left   Right    Coeff Contr.   Expan.
           339     841             .3       .5

Upstream Embankment side slope              =       0 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: 113811  

INPUT
Description: 
Station Elevation Data    num=      55
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
     151   105.7     156   105.7     156    68.9     230    68.4     240    66.9
     240    92.4     245    92.4     245    65.6     254    63.3     285    63.2
     325    58.5     325    92.4     330    84.4     330    57.8     339    56.7
     343    48.2     371    37.6     413    36.2     413    83.6     418    83.6
     418    36.2     459    36.9     500    37.2     500    82.8     506    82.8
     506    37.2     547    37.9     588    38.2     588      82     594      82
     594    38.2     635    39.8     676    39.2     676    81.2     682    81.2
     682    39.2     723    40.1     764    42.2     764    80.4     769    80.4
     769    42.2     811    43.1     837    48.2     841    57.6     852    57.6
     852    79.6     857    87.6     857    57.6     860    57.6     873    62.3
     884    62.4     888    64.2     938    64.7     938   100.5     944   100.5

Manning's n Values        num=       3



     Sta   n Val     Sta   n Val     Sta   n Val
     151     .07     339    .035     841     .07

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           339     841              214     214     214             .3       .5

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 113597  

INPUT
Description: 
Station Elevation Data    num=      45
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000   104.4    1110   106.2    1160     111    1170   106.5    1200    90.6
    1210    87.9    1250    90.6    1280      90    1290      90    1330    91.3
    1390    90.7    1500    90.5    1520    90.4    1540    90.1    1650    89.9
    1690    89.2    1800    89.6    1840    89.7    1900      91    1930    90.1
    1940    88.4    1950    84.5    1980    67.2    1990    64.6    2000    66.8
    2020    73.3    2030    74.7    2140      60    2210    56.2    2230    47.2
    2240      44    2270    39.1    2310    37.9    2400    38.3    2420    38.5
    2460    38.8    2520    39.8    2570    39.8    2680    43.4    2770    61.2
    2840    86.8    2850    88.4    2870    88.4    2890      89    2940    89.1

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .08    2210    .035    2770     .08

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          2210    2770             1130    1130    1130             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 112467  

INPUT
Description: 
Station Elevation Data    num=      73
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000   133.7    1020   134.2    1120     134    1230   137.6    1320   138.5
    1430   138.6    1470   137.7    1530   137.6    1640   132.2    1750     105
    1770    98.6    1780    98.4    1830    99.6    1840    99.7    1950    94.7
    2030    90.9    2120    91.4    2130    91.5    2160    91.6    2250    90.2
    2270    90.6    2280    90.6    2360    84.3    2470    58.1    2550    48.8
    2570    43.2    2580    41.7    2600    41.5    2650    40.5    2680      41
    2710    41.2    2760    41.7    2870    41.9    2890    41.9    2900      42



    3010    41.9    3060    43.6    3070    45.1    3110    57.6    3190    67.8
    3260    69.1    3280    68.6    3290    69.9    3330      83    3340    83.8
    3450      84    3480      84    3500      84    3580      84    3600      84
    3630      84    3650      84    3700      84    3810      84    3860      84
    3970      84    4010      84    4110      84    4220      84    4240      84
    4290      84    4300      84    4310      84    4340      84    4350      84
    4440      84    4450    86.4    4460    87.9    4470    88.3    4510    88.3
    4540    88.6    4620    89.1    4671    93.1

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .08    2470    .035    3110     .08

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          2470    3110             1133    1133    1133             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 111334  

INPUT
Description: 
Station Elevation Data    num=      73
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1240   112.7    1280    95.8    1290    93.2    1300    92.9    1410    92.8
    1520    93.4    1530    93.4    1580    92.8    1690      93    1710    92.8
    1730    92.8    1800    90.2    1810    90.1    1830    90.4    1840    90.3
    1850    88.7    1960    60.7    2030    48.1    2060    40.5    2080    38.9
    2190    41.9    2210    42.3    2240    42.2    2280    41.2    2320    41.3
    2350      42    2360    41.9    2370    41.7    2400    41.8    2430    42.9
    2450    42.9    2560    41.3    2600    40.8    2630    40.7    2640    40.9
    2650    42.1    2700    58.5    2760    63.4    2790    62.5    2900    67.3
    3010    69.5    3110    72.2    3150    71.5    3170    71.4    3210      70
    3220      70    3240    70.3  3240.1      90    3330      90    3340      90
    3420      90    3440      90    3500      90    3530      90    3590      90
    3600      90    3620      90    3630      90    3660      90    3670      90
    3750      90    3760      90    3810    94.6    3820    95.1    3850    94.7
    3960    97.9    4030   102.1    4050   101.7    4060   101.7    4120    99.1
    4140    99.1    4190   100.9    4212   100.9

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    1240     .08    1960    .035    2700     .08

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          1960    2700              580     668     780             .1       .3

CROSS SECTION          



RIVER: RIVER-1         
REACH: Reach-1            RS: 110666  

INPUT
Description: 
Station Elevation Data    num=      42
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1690   112.9    1750    91.7    1840    77.3    1880    62.3    1950    48.3
    1970      42    2000    37.6    2020    37.6    2080    39.2    2140    39.4
    2150    39.3    2160    39.3    2260    40.6    2370    41.1    2440      41
    2510    39.9    2520    39.8    2550    41.7    2560    43.5    2570    46.4
    2590    55.4    2600    57.8    2710    63.6    2720    63.6    2750      63
    2820    63.1    2890    66.2    2950    66.5    3010    62.6    3020    62.7
    3080    65.6    3110    74.1    3120      76    3190    78.8    3220    79.1
    3330      87    3440   100.7    3490   104.4    3500   104.4    3530   103.2
    3540     104    3553   106.2

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    1690     .08    1880    .035    2600     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          1880    2600              612     612     612             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 110054  

INPUT
Description: 
Station Elevation Data    num=      47
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000   117.3    1020   116.9    1030   116.9    1040   117.6    1050   117.7
    1110   116.3    1120   116.2    1160   104.5    1170   104.2    1180   104.2
    1190   104.3    1270    94.4    1280    94.8    1290    94.8    1400    90.5
    1500    88.3    1610    67.5    1670      57    1720    40.5    1770    37.5
    1820    37.6    1870    36.8    1900    36.8    2010    38.4    2080    39.2
    2120    39.1    2140    39.4    2180      47    2190    47.5    2200    47.3
    2230    49.4    2260    56.2    2290    57.2    2330      57    2390    56.2
    2400    56.1    2510    60.5    2550    62.7    2610    62.5    2720    66.8
    2830    70.6    2880      74    2890    73.7    3000    78.4    3020    78.4
    3070    79.2    3083    79.3

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .08    1670    .035    2260     .06



Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          1670    2260              420     506     600             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 109548  

INPUT
Description: X-109276 IS THE US FACE DTM STATION OF RT 476 SOUTH 
             BRIDGE
X1109276    24    1410    1980      56      56      56

Station Elevation Data    num=      50
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000   111.2    1110   113.7    1150   115.3    1260   112.8    1370   105.2
    1420   102.4    1430   102.4    1510   111.3    1620    98.5    1730      79
    1840    59.4    1930      48    1950    42.6    2060    36.9    2080    36.3
    2100    36.3    2110    36.5    2120    36.5    2130      36    2170    36.2
    2250    38.7    2300    38.7    2340    41.2    2380    49.3    2400    50.9
    2450    57.8    2540    60.6    2580      64    2590      64    2600    63.9
    2630    63.6    2640    63.5    2650    63.4    2660    63.3    2670    63.3
    2680    63.1    2690    63.1    2710    64.6    2720    63.6    2730    61.5
    2740    60.6    2850    66.2    2860    67.5    2880    75.1    2890    81.8
    2910    90.4    2920    92.9    2930    94.1    2960    94.2    2980    95.1

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .08    1840    .035    2450     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          1840    2450              278     278     278             .3       .5

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 109276  

INPUT
Description: This is a REPEATED section.

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      90   612.1      37     640    36.6



     664    42.8     674    36.5     720    36.4     774    36.3     795    38.3
   795.1      90   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      90   989.9      90     990      61    1000    63.5    1107    63.2
    1149    62.2  1149.1      90  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    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           455   983.9              162     162     162             .3       .5

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



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      90   612.1      37     640    36.6
     664    42.8     674    36.5     720    36.4     774    36.3     795    38.3
   795.1      90   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      90   989.9      90     990      61    1000    63.5    1107    63.2
    1149    62.2  1149.1      90  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      90    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      90   612.1      37     640    36.6
     664    42.8     674    36.5     720    36.4     774    36.3     795    38.3
   795.1      90   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      90   989.9      90     990      61    1000    63.5    1107    63.2
    1149    62.2  1149.1      90  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              =       0 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    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      90   612.1      37     640    36.6
     664    42.8     674    36.5     720    36.4     774    36.3     795    38.3
   795.1      90   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      90   989.9      90     990      61    1000    63.5    1107    63.2
    1149    62.2  1149.1      90  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    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           455   983.9              250     250     250             .3       .5

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 108858  

INPUT
Description: 
Station Elevation Data    num=      37
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000   123.3    1110   122.9    1190   117.8    1200     118    1210   116.9
    1320   101.8    1430    94.7    1500    90.6    1610    70.4    1720      54
    1750    48.2    1770    41.5    1880    36.4    1930    35.9    2010    36.1
    2120    37.7    2200    42.6    2210    45.1    2250      59    2260    60.8
    2330    64.3    2370    63.9    2390    63.8    2420    63.3    2530    63.6
    2580    63.5    2590    63.4    2600    63.4    2610    63.7    2620    65.8
    2630      69    2670    85.1    2680    87.1    2690      87    2760    95.8
    2780   101.4    2834   105.5

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .08    1720    .035    2250     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          1720    2250              450     421     360             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 108437  

INPUT
Description: 
Station Elevation Data    num=      38
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000   103.3    1110   100.7    1220    95.2    1330    88.8    1440    76.7
    1550    63.7    1660    47.1    1690    41.3    1800    38.9    1830    38.6
    1860    38.4    1940    37.5    1960    37.7    2070    40.1    2080    40.4
    2090    40.4    2120    42.4    2130    44.1    2170    53.8    2213      60
    2240    63.9    2260    64.3    2270    64.2    2380    62.3    2430    62.4
    2540    65.5    2630    68.6    2650    68.7    2760      73    2840    75.9
    2860    75.5    2870    75.5    2910    76.7    2920      79    2930    88.8
    2970   141.1    2980   149.2    2998   152.3



Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .08    1550    .035    2213     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          1550    2213              450     412     380             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 108025  

INPUT
Description: 
Station Elevation Data    num=      39
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1280    90.4    1290    87.8    1300    86.6    1380    90.3    1490    78.2
    1600    65.1    1710    52.8    1760    54.1    1800    48.5    1820    42.1
    1930    39.4    1980    38.5    2070    40.5    2080    40.5    2130    39.7
    2180    41.1    2190    41.1    2210    40.8    2280    40.8    2310    42.7
    2320    45.3    2350    56.5    2370    57.6    2480    58.4    2500    58.5
    2550    59.7    2610    66.9    2650    67.8    2750      68    2860    71.9
    2960    76.1    2970    76.1    3030    78.2    3080    90.5    3110   102.6
    3220   137.6    3230     139    3240   138.3    3268   130.6

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    1280     .08    1760    .035    2350     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          1760    2350              169     169     169             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 107856  

INPUT
Description: 
Station Elevation Data    num=      39
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1280    90.4    1290    87.8    1300    86.6    1380    90.3    1490    78.2
    1600    65.1    1710    52.8    1760    54.1    1800    48.5    1820    42.1
    1930    39.4    1980    38.5    2070    40.5    2080    40.5    2130    39.7
    2180    41.1    2190    41.1    2210    40.8    2280    40.8    2310    42.7
    2320    45.3    2350    56.5    2370    57.6    2480    58.4    2500    58.5
    2550    59.7    2610    66.9    2650    67.8    2750      68    2860    71.9



    2960    76.1    2970    76.1    3030    78.2    3080    90.5    3110   102.6
    3220   137.6    3230     139    3240   138.3    3268   130.6

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    1280     .05    1760    .035    2350     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          1760    2350               20      20      20             .3       .5

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 107836  

INPUT
Description: 
Station Elevation Data    num=      66
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000    87.5    1060    86.3    1080    86.2    1100    86.4    1120    86.4
    1230    76.8    1280    74.4    1300    74.9    1390      65    1410      61
    1420    60.9    1510    64.7    1520    64.8    1530    62.6    1540    56.7
    1550    52.8    1560    51.8    1590    56.1    1600    55.9    1635    55.9
    1636      46    1660      46    1720      46    1770      46    1800      46
    1830      46    1850      46    1940      46    1950      46    1980      46
    2030      46    2060      46    2080      46    2110      46    2164      46
    2165    50.2    2200    50.2    2220    53.6    2230    53.8    2240    53.9
    2250    53.8    2260    53.8    2370    59.3    2430    66.2    2440    68.6
    2450    74.3    2460    81.9    2480    90.6    2520   101.5    2530   102.6
    2540   102.6    2570   102.6    2580   102.6    2610   102.6    2640   102.6
    2670   102.6    2680   102.6    2700   102.6    2710   102.6    2790   102.6
    2860   102.6    2940   102.6    2950   102.6    3000   102.6    3010   102.6
    3058   102.6

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .05    1635    .035    2165     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          1635    2165               20      20      20             .3       .5

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 107816  

INPUT
Description: X-107836 IS THE CREST OF PLYMOUTH DAM



X1107836    66    1640    
             2180     140     140     140
PLYMOUTH DAM
HELICOPTER FLIGHT 
             PHOTO #28A

Station Elevation Data    num=      57
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
  1249.9      87    1250    67.2    1300    67.1    1320    66.6    1330    66.6
    1340    67.1    1350    67.1    1360    66.8    1370    66.8    1380    66.6
    1410      63    1420    62.7    1480    62.8    1490    62.9    1500    62.8
    1510    62.8    1520    63.2    1530    62.9    1540    62.9    1650    65.6
    1670    66.3    1680      66    1705      58    1760    40.8    1830    33.6
    1840    33.6    1850    33.7    1870    33.7    1910    32.9    1930    32.9
    1970    33.8    1980    33.9    2000    34.1    2010      34    2060    33.3
    2080    33.2    2120    33.9    2140    34.1    2210    40.2    2220    43.1
    2250    53.7    2260    55.6    2270    56.1    2280    55.8    2290    55.7
    2390    59.7    2410    59.7    2420    59.6    2430    59.5    2490    65.3
    2500    65.4    2520    65.2    2600    67.4    2610    67.2    2630    67.2
    2680    68.6  2680.1      89

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
  1249.9     .05    1705    .035    2260     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          1705    2260              120     120     120             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 107696  

INPUT
Description: 
Station Elevation Data    num=      57
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
  1249.9      87    1250    67.2    1300    67.1    1320    66.6    1330    66.6
    1340    67.1    1350    67.1    1360    66.8    1370    66.8    1380    66.6
    1410      63    1420    62.7    1480    62.8    1490    62.9    1500    62.8
    1510    62.8    1520    63.2    1530    62.9    1540    62.9    1650    65.6
    1670    66.3    1680      66    1705      58    1760    40.8    1830    33.6
    1840    33.6    1850    33.7    1870    33.7    1910    32.9    1930    32.9
    1970    33.8    1980    33.9    2000    34.1    2010      34    2060    33.3
    2080    33.2    2120    33.9    2140    34.1    2210    40.2    2220    43.1
    2250    53.7    2260    55.6    2270    56.1    2280    55.8    2290    55.7
    2390    59.7    2410    59.7    2420    59.6    2430    59.5    2490    65.3
    2500    65.4    2520    65.2    2600    67.4    2610    67.2    2630    67.2
    2680    68.6  2680.1      89



Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
  1249.9     .05    1705    .035    2260     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          1705    2260              348     348     348             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 107348  

INPUT
Description: 
Station Elevation Data    num=      36
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000    83.6    1100    68.7    1150    55.7    1160    55.9    1250    65.9
    1260    65.9    1370    59.7    1380    59.6    1490    62.4    1510    62.7
    1620    62.8    1710    62.8    1770    64.8    1780    64.8    1790    62.8
    1840    40.6    1910    34.9    1940    34.9    1980    34.3    1990    34.4
    2000    34.5    2010    34.5    2020    34.4    2050    34.4    2110      35
    2130    35.1    2240    44.5    2330    52.2    2340      52    2350      52
    2440    61.1    2450    60.8    2470    63.3    2580    94.3    2690   120.6
    2692   121.1

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .05    1790    .035    2330     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          1790    2330              590     590     590             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 106758  

INPUT
Description: 
Station Elevation Data    num=      45
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000    85.6    1020    80.1    1030    78.9    1040    80.6    1060    86.1
    1070    85.8    1130    67.4    1240    64.6    1350    61.8    1410    59.2
    1460    59.3    1500    60.7    1530    60.4    1590    60.3    1640      61
    1650      61    1700    57.9    1710    55.3    1720    50.5    1730      47
    1770    40.2    1880    37.1    1930    36.2    1970    36.1    2010    36.9
    2030    36.7    2040    36.7    2120    39.8    2210    55.9    2250      58



    2290    67.5    2300    67.9    2310    65.3    2320      59    2330      59
    2350    63.2    2400    79.3    2420    84.3    2440      87    2450    86.9
    2470    86.7    2490    86.5    2510    88.3    2590   108.1    2598   108.5

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .04    1700    .035    2210     .03

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          1700    2210              580     709     800             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 106049  

INPUT
Description: FROM FILE SCT014.DAT

Station Elevation Data    num=      60
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000   102.8    1110    90.1    1120    86.3    1140    76.2    1150    72.8
    1160    72.8    1210    77.4    1230    77.3    1270    76.6    1380    65.1
    1480    58.3    1550    60.9    1560    60.8    1580    60.4    1620    60.4
    1700    58.6    1730    58.4    1760    60.1    1780    59.9    1800    60.5
    1850    57.8    1910    37.2    1920    36.8    1950    37.7    1960    37.8
    2030    34.3    2070    34.5    2090    34.7    2110    34.8    2130    34.4
    2180    36.5    2200      40    2215      50    2217      52    2235      54
    2280      56    2340      58    2400    60.2    2430      61    2510    61.2
    2550    60.7    2560    60.7    2590    61.9    2600    63.5    2610    68.7
    2620    77.1    2630    80.1    2640    80.3    2650    80.2    2700      76
    2710    76.1    2790    84.1    2810      84    2900    86.3    2910    86.4
    3020    89.8    3070    93.4    3100    93.3    3210   100.2    3297   103.6

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   Right     Coeff Contr.   Expan.
          1850    2235              400     359     320             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 105690  

INPUT
Description: X-105514 IS THE US FACE DTM STATION OF FAYETTE ST BRIDGE



X1105514 
                52    1810    2210      79      79      79

Station Elevation Data    num=      44
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000   105.2    1110    96.9    1180      94    1290      79  1469.9      79
    1470    58.5    1480    58.3    1490    58.9    1510    58.1    1520    58.5
    1570    58.5    1590    57.7    1620    52.7    1640      54    1650    56.3
    1660    57.1    1670    57.1    1690    53.8    1730    57.5  1730.1      75
  1869.9      75    1870    54.8    1880    54.8    1890    55.1    1900    53.6
    1950    38.7    1960    37.2    1970    36.9    1980    36.9    2000    37.4
    2070    33.6    2090    33.7    2140    34.9    2150      35    2180    35.4
    2200    35.5    2260    37.4    2320    57.2    2325    57.9    2505      60
    2620      62  2620.1      82    2945      82    3005      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   Right     Coeff Contr.   Expan.
          1900    2320              207     207     207             .3       .5

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     Sta    Elev     Sta    Elev
    75.2   84.37    75.3   80.97   108.2   69.41   108.3   60.25   125.2   60.13
   125.3   58.07   136.2   58.75   136.3   56.81   148.2    57.6   172.2   57.91
   188.2   57.91   188.3   71.03     215   58.02   215.1   57.91     253    57.6
     265   57.49   265.1   55.73     273    55.7     293    55.2     331      55
   331.1   58.32     340   58.45   340.1   54.97     378    55.2     398    55.4
     413    55.6     456   55.87   456.1   58.75     465   58.68   465.1   58.68
     503    55.9     523    55.9     543   55.92     581   58.98   581.1   58.98
     590      59   590.1    44.8   601.5      37     628    36.5   638.5    36.4
     648    36.9     668   38.07   673.5   38.09   705.5    34.7     706    59.3
     715   59.28   718.5    32.5     753      33   763.5    33.5     773    33.3
   783.5      33     790   33.13     793   35.95   798.5      36   818.5    35.1
     827   35.12     831    59.5     840   59.59     843   35.17   858.5    35.2
     878    35.8   878.5    36.1     898      36     918    36.2   948.5    36.4
     956   59.89     965   59.79     968    36.9   978.5      37    1003    44.5
  1009.4   47.72  1009.5   57.72    1023    57.8    1043      58    1081    58.2
  1081.1   60.09    1090    60.1  1090.1    58.4    1128    58.9    1148   59.32
    1168   59.35    1206    59.4  1206.1    60.1  1222.4   71.87  1222.5   59.51



  1262.4   59.88  1302.4   61.01  1302.5   71.16  1325.4    79.6  1325.5      83

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    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         581.1  1009.5               48      48      48             .3       .5

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    Elev



    75.2   84.37    75.3   80.97   108.2   69.41   108.3   60.25   125.2   60.13
   125.3   58.07   136.2   58.75   136.3   56.81   148.2    57.6   172.2   57.91
   188.2   57.91   188.3   71.03     215   58.02   215.1   57.91     253    57.6
     265   57.49   265.1   55.73     273    55.7     293    55.2     331      55
   331.1   58.32     340   58.45   340.1   54.97     378    55.2     398    55.4
     413    55.6     456   55.87   456.1   58.75     465   58.68   465.1   58.68
     503    55.9     523    55.9     543   55.92     581   58.98   581.1   58.98
     590      59   590.1    44.8   601.5      37     628    36.5   638.5    36.4
     648    36.9     668   38.07   673.5   38.09   705.5    34.7     706    59.3
     715   59.28   718.5    32.5     753      33   763.5    33.5     773    33.3
   783.5      33     790   33.13     793   35.95   798.5      36   818.5    35.1
     827   35.12     831    59.5     840   59.59     843   35.17   858.5    35.2
     878    35.8   878.5    36.1     898      36     918    36.2   948.5    36.4
     956   59.89     965   59.79     968    36.9   978.5      37    1003    44.5
  1009.4   47.72  1009.5   57.72    1023    57.8    1043      58    1081    58.2
  1081.1   60.09    1090    60.1  1090.1    58.4    1128    58.9    1148   59.32
    1168   59.35    1206    59.4  1206.1    60.1  1222.4   71.87  1222.5   59.51
  1262.4   59.88  1302.4   61.01  1302.5   71.16  1325.4    79.6  1325.5      83

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

Downstream  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

Downstream Bridge Cross Section Data
Station Elevation Data    num=      90
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev



    75.2   84.37    75.3   80.97   108.2   69.41   108.3   60.25   125.2   60.13
   125.3   58.07   136.2   58.75   136.3   56.81   148.2    57.6   172.2   57.91
   188.2   57.91   188.3   71.03     215   58.02   215.1   57.91     253    57.6
     265   57.49   265.1   55.73     273    55.7     293    55.2     331      55
   331.1   58.32     340   58.45   340.1   54.97     378    55.2     398    55.4
     413    55.6     456   55.87   456.1   58.75     465   58.68   465.1   58.68
     503    55.9     523    55.9     543   55.92     581   58.98   581.1   58.98
     590      59   590.1    44.8   601.5      37     628    36.5   638.5    36.4
     648    36.9     668   38.07   673.5   38.09   705.5    34.7     706    59.3
     715   59.28   718.5    32.5     753      33   763.5    33.5     773    33.3
   783.5      33     790   33.13     793   35.95   798.5      36   818.5    35.1
     827   35.12     831    59.5     840   59.59     843   35.17   858.5    35.2
     878    35.8   878.5    36.1     898      36     918    36.2   948.5    36.4
     956   59.89     965   59.79     968    36.9   978.5      37    1003    44.5
  1009.4   47.72  1009.5   57.72    1023    57.8    1043      58    1081    58.2
  1081.1   60.09    1090    60.1  1090.1    58.4    1128    58.9    1148   59.32
    1168   59.35    1206    59.4  1206.1    60.1  1222.4   71.87  1222.5   59.51
  1262.4   59.88  1302.4   61.01  1302.5   71.16  1325.4    79.6  1325.5      83

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              =       0 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: 105435  

INPUT
Description: 
Station Elevation Data    num=      90
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    75.2   84.37    75.3   80.97   108.2   69.41   108.3   60.25   125.2   60.13
   125.3   58.07   136.2   58.75   136.3   56.81   148.2    57.6   172.2   57.91
   188.2   57.91   188.3   71.03     215   58.02   215.1   57.91     253    57.6
     265   57.49   265.1   55.73     273    55.7     293    55.2     331      55
   331.1   58.32     340   58.45   340.1   54.97     378    55.2     398    55.4
     413    55.6     456   55.87   456.1   58.75     465   58.68   465.1   58.68
     503    55.9     523    55.9     543   55.92     581   58.98   581.1   58.98
     590      59   590.1    44.8   601.5      37     628    36.5   638.5    36.4
     648    36.9     668   38.07   673.5   38.09   705.5    34.7     706    59.3
     715   59.28   718.5    32.5     753      33   763.5    33.5     773    33.3
   783.5      33     790   33.13     793   35.95   798.5      36   818.5    35.1
     827   35.12     831    59.5     840   59.59     843   35.17   858.5    35.2
     878    35.8   878.5    36.1     898      36     918    36.2   948.5    36.4
     956   59.89     965   59.79     968    36.9   978.5      37    1003    44.5
  1009.4   47.72  1009.5   57.72    1023    57.8    1043      58    1081    58.2
  1081.1   60.09    1090    60.1  1090.1    58.4    1128    58.9    1148   59.32
    1168   59.35    1206    59.4  1206.1    60.1  1222.4   71.87  1222.5   59.51
  1262.4   59.88  1302.4   61.01  1302.5   71.16  1325.4    79.6  1325.5      83

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    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         581.1  1009.5              169     169     169             .3       .5

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 105266  

INPUT
Description: 
Station Elevation Data    num=      65
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000   107.3    1100    97.1    1130    90.7    1240      80    1270      80
    1330      80    1340      80    1350      80  1479.9      80    1480    60.2
    1490    60.2    1500    55.7    1520      57    1530    56.9    1580    57.8
    1590    57.8    1690    54.7    1800    54.6    1820    54.9    1830    54.9



    1840    54.8  1840.1      75    1940      75  1979.9      75    1980    54.9
    1990    53.7    2040    37.8    2060    36.7    2070    36.7    2100      37
    2150    32.7    2160    32.8    2170    32.9    2180      33    2220    34.8
    2250    34.8    2280    35.6    2300    35.6    2360    36.9    2370    39.3
    2420    57.8    2430    58.5    2440    58.2  2440.1      75  2559.9      75
    2560    59.5    2640    60.6    2650    60.7    2660    60.8    2730    67.2
  2730.1      87    2840      87    2870    89.9    2900    92.9    2910    92.8
    2940    92.1    2950      92    2960    93.8    2970    97.6    2980    99.2
    3030    96.4    3040    96.5    3100    98.3    3130    98.4    3184   100.6

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .03    1990    .035    2420     .03

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          1990    2420              300     406     480             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 104860  

INPUT
Description: 
Station Elevation Data    num=      45
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000   106.6    1110    94.8    1220    81.8    1330      81  1469.9      81
    1470    61.2    1480    61.2    1500    62.8    1520    55.1    1530    55.1
    1540    56.7    1550    56.7    1590    58.3    1600    58.3    1680      57
    1780    56.8    1920    54.1  1920.1      74  2059.9      74    2060      54
    2090    53.1    2140    38.8    2250    32.7    2290    33.3    2310    33.3
    2340    34.3    2360    34.3    2420    36.6    2430    37.9    2440    41.1
    2470    55.6    2480    58.1    2490    58.2    2530    58.3  2530.1      75
  2649.9      75    2650    60.5    2670    60.7    2680    61.1    2710    69.9
    2820    90.3    2880    94.4    2900    99.8    2970   107.9    2981   110.7

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .03    2090    .035    2480     .03

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          2090    2480              380     516     600             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 104344  



INPUT
Description: 
Station Elevation Data    num=      52
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000   115.8    1030     113    1050   106.9    1100    98.9    1110    95.9
    1130    94.1    1140    94.2    1150    94.3    1160    94.4    1170    94.1
    1190    86.7    1270    79.6    1280    74.5    1390      66    1500    57.6
    1530    53.2    1540    56.1    1600    58.5    1610    58.4    1670    58.4
    1690    58.7    1710    58.7    1740    58.4    1790      58    1900    56.9
    1910    56.9    2020    56.5    2030    56.5    2130    58.7    2140    58.7
    2150    58.6    2170    58.5    2180    58.1    2190    56.2    2240    39.3
    2350    31.8    2360    31.5    2380    31.9    2390    31.9    2400    31.8
    2410    31.8    2520    37.8    2530    40.8    2550    49.6    2560    52.4
    2640    61.6    2670    68.9    2700      71    2740    89.9    2780   119.6
    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   Right     Coeff Contr.   Expan.
          2190    2560              551     551     551             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 103793  

INPUT
Description: FROM FILE SCT013.DAT
Station Elevation Data    num=      37
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000   108.8    1110    97.4    1190    91.8    1200      89    1210    83.3
  1409.9      83    1410      63    1440    61.2    1540    57.1    1550    53.5
    1580    57.3  1580.1      77  1829.9      77    1830    56.6    1910    57.1
    1970    57.7    2000    57.9    2090    58.8    2110    58.9    2170    53.4
    2280    57.9    2290    58.2    2300    56.4    2360    36.8    2470    29.4
    2490    28.9    2600    35.3    2620    38.1    2630    40.6    2662      56
    2670    59.8    2680    61.4    2690    65.8    2720    86.1    2730    88.9
    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   Right     Coeff Contr.   Expan.
          2300    2662              470     515     550             .1       .3

CROSS SECTION          



RIVER: RIVER-1         
REACH: Reach-1            RS: 103278  

INPUT
Description: 
Station Elevation Data    num=     452
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  165.24     1.9  165.12     2.9  164.58     4.9  164.55     5.9  164.01
       8  163.99       9   163.5    11.9  163.47    12.9  162.94    14.9  162.94
    15.9  162.41    17.9  162.41    18.9  161.97    21.9  161.97    22.9  161.53
    24.9  161.53    25.9  161.09    27.9  161.09    28.9  160.66      32  160.66
      33  160.16      35  160.16      36  159.56      38  159.56      39     159
      41     159      42  158.56      51  158.25      52  157.84      59  157.38
      84  157.22   115.1  155.06   143.1  155.81   154.2  155.02   176.2  155.03
   183.2  154.61   184.2  153.64   186.2  153.77   187.2  152.91   189.2  153.07
   190.2  152.03   193.2  152.33   194.2  150.83   196.2  151.06   197.2  149.71
   199.2  149.75   200.2  147.97   203.2  147.97   204.2  146.56   206.2  146.56
   207.2  145.38   209.2  145.38   210.2  144.38   212.3  144.38   213.3  143.41
   216.3  143.49   217.3   142.2   219.3  142.39   220.3  141.24   222.3  141.44
   223.3  140.61   226.3  140.79   227.3     140   230.3   139.8   245.3  139.91
   246.3  139.09   249.3  139.09   250.3  138.41   252.3  138.41   253.3  137.94
   255.3  137.94   263.3  136.81   278.4  136.72   288.4  136.19   289.4  135.62
   291.4  135.62   292.4  134.22   295.4  134.22   296.4  132.16   298.4  132.16
   299.4  130.42   301.4  130.47   302.4  129.59   311.4     129   312.4  128.31
   341.5  127.94   362.5  125.94   375.5  126.48   390.5  126.34   398.6  125.81
   430.6  126.09   440.6  125.41   466.7  124.75   486.7  122.98   489.7  123.07
   490.7  122.38   492.7   122.5   493.7  115.94   495.7  115.94   496.7  111.75
   499.7  111.75   500.7  111.16   506.7  110.88   518.8  110.94   526.5  111.59
   532.8  111.34   533.8  110.19   535.8  110.19   536.8  108.97   538.8  108.97
   539.8  107.78   548.8  107.06   549.8  106.53   551.8  106.53   552.8  105.59
   555.8  105.64   556.8  105.16   558.8  105.15   559.8  104.44   561.8  104.44
   562.8  103.19   564.8  103.19   565.8  100.19   568.8  100.19   569.8   98.06
   571.9   98.06   572.9   98.69   574.9   98.69   575.9   99.03   578.9   99.03
   608.9   97.47   624.9   97.19   625.9   96.84   627.9   96.84   628.9   96.22
     659   94.97     681    95.5     685   94.75     687   94.75     688   94.31
     690   94.31   691.1   93.88   694.1   93.88   695.1   93.44   697.1   93.44
   698.1      93   700.1   93.01   701.1   92.61   704.1   92.65   708.1   91.86
   710.1   91.88   711.1   91.45   713.1   91.46   714.1   91.04   717.1   91.06
   718.1   90.66   720.1   90.66   721.1   90.22   723.1   90.22   724.1   89.81
   727.1   89.81   728.1   89.47   736.1   89.14   737.3   88.66   740.1   88.64
   741.1   87.94   766.2   86.94   769.2   86.66   770.2   85.88   773.2   85.88
   774.2   84.41   776.3   84.41   777.3   82.94   779.3   82.94   780.3   80.97
   782.4   80.97   783.4   78.75   786.4   78.43   787.5   76.08   789.5   75.94
   790.5   73.22   792.6   73.22   793.6   71.38   862.8   70.22     873   69.78
   880.1   68.91   886.3   68.72   887.3   66.16   889.3   66.19   890.3   65.05
   892.4   65.04   893.4    64.5   895.4   64.47   896.4   64.09   912.7   63.91
   919.9   63.41   939.2   63.91   940.2    63.5   952.5   62.81   959.6   61.72
   965.8   61.41   969.9   60.68   982.2   59.69   983.2   59.34   992.4      59



  1009.9   57.16  1026.3   56.91  1060.1   54.43  1099.1   54.44  1120.6   54.84
  1132.9    54.5    1134   53.84    1136   53.84    1137   52.16  1140.1   52.12
  1141.1    51.3  1144.2   51.28  1146.3   51.34  1147.3   52.25  1149.3   52.25
  1150.4   52.91  1153.5   52.91  1154.5   53.66  1156.5    53.7  1157.6   54.84
  1163.7   55.19  1166.8   55.19  1167.8   54.81  1170.9   54.56  1180.1   54.62
  1181.1   54.06  1183.2   54.06  1184.2   53.53  1193.5   53.66  1203.7   54.84
  1223.2   54.75  1243.7   54.01  1252.9   54.69    1254   55.19    1257   55.19
  1258.1   55.62  1260.1   55.62  1261.1   56.06  1263.2   56.06  1264.2    56.5
  1266.3    56.5  1267.3   56.94  1279.6   56.67  1323.7   57.12  1344.2   57.88
  1380.1   57.53  1400.6   58.51  1407.8   59.16  1424.2   59.22  1438.6   60.34
  1464.2   60.44  1482.7   61.35  1498.1   61.33  1520.1   62.41  1534.7   62.31
  1545.2   63.16  1556.1    63.5  1567.8      63  1568.8   62.56  1581.1   61.94
  1588.3   63.12  1600.6   63.81  1601.7    64.5  1604.7   64.99  1607.8      65
  1608.8   63.94  1610.9   63.94  1611.9   62.88  1614.9   62.83    1616   61.81
  1618.1   61.81  1619.1   60.75  1621.1   60.97  1622.2      60  1624.2   60.25
  1625.2   59.34  1628.3   59.34  1629.3   58.59  1631.4   58.59  1632.4   58.19
  1635.5   57.91  1638.6   57.94  1641.7   58.44  1647.8   57.88  1648.8    57.5
  1652.9   57.52    1656   56.88  1658.1   57.24  1661.1   57.16  1662.2   56.81
  1664.3   56.79  1665.2   56.38  1669.3   56.11  1671.4   56.33  1678.6   55.97
  1701.1   55.84  1708.5   56.19  1779.1      55  1852.9    54.5  1865.2   54.59
  1876.5   55.38  1886.8   55.66  1942.2   55.16  1943.2   54.68  1945.2   54.64
  1946.3   53.75  1949.3   53.72  1950.4   52.59  1952.4   52.59  1953.5   51.84
  1962.7   51.66  1963.7      51  1965.8   50.94  1966.8   49.88  1968.8   49.88
  1969.9   47.59  1971.9   47.59  1972.9   42.91    1976   42.91  1976.6 40.4321
    1977   38.78  1979.1   38.78  1980.1   38.31  1983.2   37.91  2256.5   37.91
  2300.1   37.91  2301.1   38.69  2303.2   38.68  2304.2   40.97  2306.3   40.68
  2307.3   43.36  2310.4   43.34  2311.4   45.78  2313.5   45.78  2314.5      48
  2316.5      48  2317.6   50.12  2319.6   50.12  2320.7   52.22  2323.7   52.44
  2324.7   54.03  2326.8   54.03  2327.8   55.31  2329.9   55.31  2330.9   56.72
    2334   56.72  2334.9    57.6    2337   57.62  2338.1   58.34  2340.1   58.38
  2341.1      59  2343.2      59  2344.2    59.5  2365.4   60.34  2370.6   60.06
  2371.7   59.41  2378.3   59.47  2379.5   61.31  2381.7   61.31  2382.8   64.21
    2385   64.66  2386.1   67.34  2389.3   67.47  2390.6   69.62  2392.8   69.81
  2393.9   72.34  2396.1   72.34  2397.2   75.03  2399.5   74.94  2400.6   78.03
  2402.8   78.03  2403.9   80.34  2407.2   80.34  2408.4   83.99  2409.7   83.38
  2410.6   83.38  2411.7   86.62  2413.9   86.62    2415   89.13  2417.2   88.66
  2418.4   90.97  2421.7   90.97  2422.8   91.81    2425   91.99  2426.1   93.16
  2428.4   93.16  2429.5   94.09  2431.7   93.92  2432.8   94.97  2436.1   94.97
  2437.2   96.06  2439.5   96.06  2440.6   97.78  2442.8   97.78  2443.9  100.25
  2446.1  100.25  2447.2  103.04  2449.5  103.28  2450.7  106.14  2453.9  106.28
    2455  109.16  2457.3  109.37  2458.4  112.28  2460.6  112.28  2461.7  116.03
  2463.9  116.64    2465   118.5  2468.4   118.5  2469.5  120.34  2471.7  120.32
  2472.8  120.86  2473.8  120.91  2478.3  120.72  2487.3  121.16  2507.3  121.34
  2512.8  121.75  2516.2  121.44  2532.8   121.5  2537.3  121.84  2544.2  121.35
  2550.6   121.5  2551.7  122.88  2553.9  122.52    2555  123.09  2561.7  123.44
  2562.8  124.72  2565.1  124.72  2566.2  128.88  2567.8  128.88  2568.4  129.54
  2569.5   139.5  2570.1  140.16  2571.7  140.16  2572.8  148.78  2574.7  148.78
  2576.2  149.99  2577.3  159.28  2579.5  159.28  2580.6  162.62  2582.8  162.62
  2583.9  165.31  2586.2  166.09  2587.3   169.5  2590.6   169.5  2591.7  172.91
  2593.9  173.28    2595  175.87



Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .05  1942.2    .035  2344.2     .07

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        1942.2  2344.2              185     215     200             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 103063  

INPUT
Description: 
Station Elevation Data    num=     450
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  171.12     1.3  170.44    10.3  170.09    14.3  169.31    17.3  169.31
    21.3  168.62    23.3  168.62    24.3  168.25    37.3  167.44    46.3  167.31
    47.3  166.97    50.4  166.97    51.4   166.5    53.4   166.5    54.4  166.16
    63.4  166.22    70.4  165.31    79.4  164.75    80.4  164.19    82.4  164.19
    83.4  163.69    86.4  163.69    87.4  163.31    92.4  162.97    93.4  162.62
    96.4  162.62    97.4  161.97    99.4  161.97   100.4  161.31   102.4  161.32
   103.4  160.67   105.4  160.67   106.4  160.04   109.4  160.06   110.5  159.22
   112.5  159.21   113.5  158.22   115.5  158.22   116.5  157.38   119.5  157.38
   120.5  156.56   122.5  156.56   123.5  155.72   125.5  155.72   126.5  154.69
   128.5  154.69   129.5  153.94   132.5  153.94   133.5  153.31   135.5  153.31
   136.5  152.73   138.5  152.75   139.5  151.72   142.5  151.86   143.5  150.47
   145.5  150.63   146.5     149   148.5  149.21   149.5  146.81   152.5   147.1
   153.5  144.72   155.5  144.72   156.5  143.12   158.5  143.12   159.5  142.53
   161.5  142.53   162.5     142   165.5     142   166.5  141.47   168.5  141.47
   169.5  140.91   171.6  140.88   172.6  140.19   175.6  140.16   176.6  139.53
   178.6  139.52   179.6  138.91   181.6  138.87   182.6   138.4   191.6   137.5
   192.6  137.03   194.6  137.03   195.6  136.62   198.6  136.62   199.6  136.09
   201.6  136.09   202.6  135.53   204.6  135.53   205.6  134.92   207.6  134.88
   208.6  134.27   211.6  134.23   212.6  133.65   214.6  133.63   215.6  133.06
   217.6  133.04   218.6  132.53   221.6   132.5   222.6  131.94   224.6  131.94
   225.6  131.47   237.7  130.19   238.7  129.69   240.7  129.69   241.7  129.03
   244.7  129.03   245.7  128.56   247.7  128.59   248.7  128.11   253.7  127.76
   254.7  127.38   263.7  127.41   283.7  126.78   293.8  126.16   296.8  125.88
   297.8  125.47   300.8  125.47   301.8  125.06   307.8  124.69   323.8  124.75
   324.8  124.16   326.8  124.16   327.8  123.57   329.8  123.62   330.8  123.03
   332.8  123.03   333.8  122.44   336.8  122.44   337.8  121.84   339.8  121.84
   340.8  121.25   342.8  121.25   343.8  120.66   346.8  120.66   347.8  120.06
   349.8  120.06   350.9  119.47   352.9  119.47   353.9  118.88   355.9  118.88
   356.9  118.31   359.9  118.31   360.9  117.81   365.9  117.69   366.9  117.16
   369.9  117.34   370.9  116.28   372.9  116.28   373.9  115.81   382.9  115.25
   383.9  114.75   385.9  114.75   386.9  114.28   395.9  113.66   396.9  113.34
     423  111.78     432  111.55     435  111.36     436  110.83     439  110.89



     440  108.87     442  109.06     443  106.59     449  106.34     450  105.97
     458  105.81   491.1  104.03   492.1   99.91   495.1   99.91   496.1   94.88
   498.1   94.88   499.1   92.03   511.1   91.82   512.1   92.17   518.1   92.34
   519.1   92.78   521.1   92.78   522.1   93.22   524.1   93.22   525.1   93.66
   529.1   94.06   538.2   93.22   544.2   93.26   545.2   92.94   547.2   92.99
   548.2   92.58   551.2   92.65   558.2   91.81   564.2   91.56   565.2   90.94
   574.2   90.41   578.2   89.72   583.2   89.44   584.2   89.06   587.2   89.22
   588.2   88.81   590.3   88.81   591.3   88.34   620.3   86.72   627.3   85.88
   633.3   85.59   634.3   85.22   639.3   84.91   640.3    84.5   643.3    84.5
   644.3   84.16   649.3   83.84   650.4   83.44   656.4    83.1   657.4   82.69
   662.4   82.39   663.4   82.01   666.4   82.02   667.4   81.62   672.4   81.25
   673.4   80.84   679.4    80.5   680.4   80.09   685.4   79.69   686.4   79.28
   689.4   79.28   690.4   78.88   692.4   78.88   693.4   78.45   695.4   78.47
   696.4   78.13   699.4   78.14   700.4   77.79   709.4      77   725.6   76.12
   732.7   75.04   735.7   75.03   736.7   74.66   744.9   74.06   745.9   73.69
   748.9   73.69     756   72.53   762.1   72.19   769.2   71.31   772.2   71.31
   778.3   70.52   779.3   70.13   785.4   69.78   795.6   68.53   798.6   68.52
   805.7   67.44   814.9   67.09   815.9   66.47     822   66.45     823   65.61
     828   65.19   830.1   63.84   845.3   62.69   871.7      61   892.1      61
   947.8      58   959.1   57.99     964   57.53   976.3   57.37   986.3   56.62
   998.5   56.22  1003.6   56.72  1014.7   55.69    1031   54.81  1086.8   54.72
  1089.8   54.41  1090.8   52.81  1092.9   52.88  1093.9    51.6    1100   51.69
    1101   52.94    1103   52.94    1104   53.94  1107.1   54.17  1136.5   53.72
  1153.7    54.9  1159.2   54.59    1173   54.66  1187.2      54  1199.4   54.41
  1202.4   54.85  1203.4   56.14  1205.5   56.21  1206.5   57.22  1209.5   57.33
  1210.5   57.83  1285.6   57.56  1305.2   57.86  1316.1   57.38  1335.3   57.44
  1355.6    58.5    1378   58.66  1395.2    59.2  1399.3   59.65  1431.7   60.31
    1449   61.23  1458.1   60.81  1468.3   61.58  1481.4   61.81  1482.5   62.16
  1494.6   61.81  1508.8   62.54  1531.2   61.09  1532.2   61.58  1534.2   61.39
  1538.3   62.66  1540.3   62.47  1541.3   62.93  1544.3   62.69  1545.4   63.25
  1550.4   63.59  1551.4   63.03  1553.5   63.03  1554.5   62.47  1557.5   62.23
  1558.6    61.5  1560.6   61.88  1561.6   61.31  1563.6   61.05  1564.6   60.32
  1566.7   60.05  1567.7   59.38  1570.7   59.38  1571.7   58.34  1573.8   58.34
  1574.8   57.69  1580.9    57.7  1584.9    58.5    1590   58.24  1594.1   58.47
  1598.1   59.12  1605.2   59.39  1608.3   59.91  1613.3   59.56  1626.6   59.78
  1632.6   59.69  1640.7   59.06  1652.9      59  1667.1      58  1680.3   57.62
  1703.6   56.28  1734.1   55.41  1788.9   55.06    1866   53.94  1875.1   54.18
  1876.1   53.84  1879.5   53.71  1914.7   52.88  1915.7   52.47  1918.7   52.47
  1919.7   51.95  1927.9   51.31  1928.9   50.75  1930.2   50.75  1931.9   50.75
  1932.9   49.56    1935   49.56    1936   46.19    1938   46.19    1939   39.84
  1942.1   39.76  1943.1   37.88  2224.238.00519  2279.9   38.03  2280.9   39.44
    2283   39.44    2284   43.12    2286   43.12    2287   45.75  2289.1   45.75
  2290.1   48.03  2293.1   48.03  2294.1   49.78  2296.2   49.86  2297.2   52.29
  2299.2   52.57  2300.2    55.4  2303.4    55.5  2304.5   57.25  2306.6   57.25
  2307.7    58.5  2309.9   58.41  2310.9   58.96  2313.1   58.94  2314.2    59.5
  2327.1   59.81  2328.2   60.13  2337.9   60.34    2339   59.84  2344.4      60
  2345.4   61.34  2348.7    61.6  2349.8   64.38  2351.9   64.38    2353   67.16
  2355.2   67.18  2356.2   69.88  2358.4   69.97  2359.5   72.34  2362.7   72.34
  2363.8   74.56  2365.9   74.61    2367   77.28  2369.2   77.44  2370.2   80.81
  2372.4   80.81  2373.5   84.14  2375.6   84.72  2376.7   84.29  2377.8   87.88



    2380   88.12    2381   91.06  2383.2   91.06  2384.3   93.22  2386.4   93.62
  2387.5    95.5  2390.7    95.5  2391.8   97.53    2394   97.53    2395   99.78
  2397.2  100.33  2398.3  102.81  2400.4  102.81  2401.5  105.28  2404.8  105.78
  2405.8  108.03    2408  108.03  2409.1  110.53  2411.2  110.53  2412.3  113.12
  2413.5  113.12  2414.5  113.65  2415.5  116.55  2416.2  116.81  2425.2  116.84
  2433.9  117.45  2459.7  117.69  2460.8  117.95  2466.2  117.69  2487.8  117.97
  2498.6  117.66  2499.6  118.51  2501.8  118.94  2502.9  120.03  2506.1  120.03
  2507.2  120.48  2509.3  120.78  2510.4  122.22  2512.6  122.22  2513.9  127.28

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .05  1914.7    .035  2314.2     .07

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        1914.7  2314.2              195     220     230             .1       .3
Blocked Obstructions     num=       1
   Sta L   Sta R    Elev
   947.8  1003.6      67

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 102843  

INPUT
Description: 
Station Elevation Data    num=      29
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
     158      59     159      59     160      59     250      56   329.9      56
     330      76   859.9      76     860      56     970      56     971      56
    1000      55    1060    52.6    1070    52.7    1080    53.3    1090    51.9
    1110    38.8    1120    36.1    1150    34.5    1190    34.6    1270    30.4
    1280    30.4    1390      35    1430    36.8    1440    38.5    1472      52
    1490    59.3    1500    61.4    1510    64.5    1570     103

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
     158     .05    1090    .035    1472     .07

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          1090    1472              638     638     638             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 102205  

INPUT



Description: 
Station Elevation Data    num=      33
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
   499.9      86     500      66     520      64     560      60     620      60
     860    56.8   860.1      79    1180      79    1290      79  1329.9      79
    1330    58.5    1340    58.5    1350    58.6    1370    58.6    1450    56.1
    1460    53.8    1500    37.6    1510    35.6    1540    34.1    1570      34
    1660    30.9    1720    30.7    1830      35    1840    35.8    1850    38.5
    1860    44.9    1870    53.8    1880    60.7    1890      62    1900    64.9
    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     Coeff Contr.   Expan.
          1450    1870              538     538     538             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 101667  

INPUT
Description: 
Station Elevation Data    num=      38
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
     940      80     960      76     970      68     990      60     991      60
    1000    56.3    1010    54.5    1030      55    1060    54.6    1070    54.6
    1090    53.3    1110    50.1    1120    50.6    1140    54.9  1189.9    55.3
    1190      75    1270      75    1360      75    1410      75  1659.9      75
    1660    54.6    1700    54.5    1790    52.8    1800    50.9    1830    37.6
    1840    34.3    1860    34.2    1970    31.2    2020    30.1    2030    30.1
    2050    30.3    2060    30.4    2150      36    2193      53    2210    59.8
    2220    61.3    2230    64.6    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     Coeff Contr.   Expan.
          1790    2193              572     572     572             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 101095  



INPUT
Description: 
Station Elevation Data    num=      44
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000      83    1110      83    1160      83    1170      83  1249.9      83
    1250    62.5    1310      60    1340    53.7    1350    53.4    1370    53.9
    1380    53.9    1400    54.2    1410    54.1    1430    53.5    1460    49.1
    1480    54.1  1480.1      73    1510      73    1570      73    1590      73
  1829.9      73    1830    52.5    1880    52.2    1990    50.2    2040    49.5
    2050    49.6    2060    49.6    2090    48.5    2100    46.6    2110    41.8
    2120    33.1    2130    30.4    2150    33.8    2260    29.4    2290      29
    2310    28.8    2420    34.6    2440    37.3    2475      50    2500    58.9
    2510      61    2520    61.4    2530      65    2598   105.6

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .05    2100    .035    2475     .07

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          2100    2475              604     604     604             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 100491  

INPUT
Description: 
Station Elevation Data    num=      41
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000    83.5    1040    82.3    1090    82.3    1200    78.2    1310      77
    1380      77    1480      77    1590      77  1729.9      77    1730    57.2
    1750    57.1    1860    53.3    1900    52.3    1950    52.3    2000    51.1
    2010    51.1    2060    51.6    2080    51.6    2180    50.6    2190    50.7
    2280    54.5    2310    52.2    2320    52.3    2370    53.3    2380      53
    2420    41.2    2430    35.6    2440    33.1    2450      33    2460      33
    2570    29.9    2580    29.8    2600    29.7    2620    29.5    2660    29.4
    2750      34    2770    37.6    2806      53    2820    58.8    2840    61.8
    2895    88.4

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .05    2380    .035    2806     .07

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          2380    2806              788     788     788             .1       .3

CROSS SECTION          



RIVER: RIVER-1         
REACH: Reach-1            RS: 99703   

INPUT
Description: 
Station Elevation Data    num=      41
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000   111.4    1110    95.5    1170    89.8    1190    89.7    1270    85.4
    1380      77    1440      77    1470      77    1580      77    1690      77
    1800      77    1830      77    1840      77    1850      77  1959.9      77
    1960    56.9    1980    56.7    2050    54.1    2070    54.4    2130    53.2
  2130.1      74  2349.9      74    2350    54.2    2400    54.9    2410      55
    2420      55    2430    51.9    2480    48.5    2520    36.6    2630    31.5
    2740    29.8    2770    29.4    2860      33    2870    32.7    2880    32.7
    2910    37.3    2960    51.9    2970    56.8    2980    60.2    2990    61.1
    3040      93

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .05    2420    .035    2970     .07

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          2420    2970              592     592     592             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 99111   

INPUT
Description: 
Station Elevation Data    num=      44
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000      93    1010    93.4    1020    93.4    1080    92.1    1090    92.1
    1100    91.7    1130    85.1    1150      79    1160      79    1180      79
    1290      79    1400      79    1510      79    1550      79    1620      79
    1730      79    1740      79    1760      79  1889.9      79    1890    58.7
    1900    58.7    2010    53.6    2030    53.1  2030.1      74  2209.9      74
    2210    54.4    2230    54.6    2260    53.7    2310    36.1    2420    30.8
    2470    30.7    2490    31.1    2530    30.1    2550      30    2630    33.5
    2640    33.4    2650    33.2    2680    35.8    2690    37.8    2747      54
    2770    60.4    2780    61.4    2790    64.1    2881   108.6

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .05    2260    .035    2747     .07

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.



          2260    2747              720     672     600             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 98439   

INPUT
Description: 
Station Elevation Data    num=      41
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000    91.3    1110    86.1    1220    79.2    1330      75    1340      75
    1350      75    1380      75    1390      75    1450      75    1560      75
    1570      75  1659.9      75    1660      55    1720    52.8    1750    53.7
    1760    53.7    1770    53.5    1800    53.3    1900    50.2    1920    50.1
    1930    50.2    1940    50.2    1950    46.5    1960    39.5    1970      35
    2070    27.8    2080    27.8    2190    31.1    2260    32.9    2310    32.9
    2360    36.3    2410    48.6    2490    61.4    2500    61.6    2510    61.6
    2520    62.4    2530    64.8    2640   114.9    2660   123.9    2670   126.1
    2721   128.2

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .05    1940    .035    2410     .07

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          1940    2410              850     727     620             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 97712   

INPUT
Description: 
Station Elevation Data    num=      42
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000      71    1020      71    1120      71    1130      71    1240      71
    1350      71    1360      71    1470      71    1560      71    1580      71
  1759.9      71    1760    50.6    1870    52.5    1890    52.8    1970    52.6
    1990      53    2040    53.3    2110      50    2120    48.4    2160    33.4
    2180      30    2190    30.1    2220      31    2230      31    2260      29
    2280    29.4    2310    29.5    2360    30.4    2400    30.4    2510    33.2
    2560    36.9    2570    39.3    2600    49.6    2610    50.8    2670    44.7
    2690    45.6    2760    60.7    2810    64.4    2820    66.7    2920   122.4
    2930   125.4    2941   127.6

Manning's n Values        num=       3



     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .07    2120    .035    2600     .07

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          2120    2600              720     653     550             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 97059   

INPUT
Description: FROM FILE SCT012.DAT

Station Elevation Data    num=      32
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000    95.3    1110    74.2    1180    62.1    1200    61.9    1210    61.8
    1320    53.7    1430    49.2    1450    48.7    1520      40    1540    32.5
    1550    30.1    1560    28.8    1610      34    1640    30.7    1660      31
    1740    29.1    1850      34    1890    36.3    1900    38.1    1930    48.6
    1940    50.6    1960    49.4    1970    50.3    2030    61.5    2040    62.1
    2150     107    2190     124    2200   125.7    2210     126    2240   124.8
    2250   125.5    2259   130.1

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .07    1450    .035    1940     .07

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          1450    1940              965     965     965             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 96094   

INPUT
Description: 
Station Elevation Data    num=      29
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000   111.7    1080    86.8    1130    62.3    1140    61.4    1150    61.9
    1160    61.2    1180    55.6    1290    46.6    1320    46.1    1350    40.6
    1370      33    1450    30.2    1510    29.8    1620    26.5    1670    32.1
    1690    40.2    1800      51    1810    52.4    1820    54.8    1830    59.8
    1840    59.5    1850    58.1    1860    57.8    1950   107.4    1960     108
    2000     106    2010   104.3    2020    98.9    2027    94.2

Manning's n Values        num=       3



     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .08    1320    .035    1690     .08

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          1320    1690              880     784     650             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 95310   

INPUT
Description: 
Station Elevation Data    num=      35
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000   133.2    1060   103.7    1110    68.9    1120    63.5    1180    52.1
    1220    48.4    1240    43.7    1250    40.1    1260    34.8    1270    32.3
    1290    31.1    1310    31.5    1340    30.8    1400    33.5    1440      39
    1450    39.1    1470      34    1480    33.3    1510    33.3    1570    30.4
    1620    30.3    1690    34.7    1700    37.2    1750    54.6    1760    56.9
    1790    59.5    1840    58.5    1850    58.5    1860    60.7    1920    93.1
    1940    94.5    1960    94.2    1970    94.3    1980    97.4    2014   113.7

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .08    1180    .035    1750     .08

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          1180    1750             1025    1025    1025             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 94285   

INPUT
Description: 
Station Elevation Data    num=      37
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000   117.2    1070    69.1    1080    64.3    1090    60.6    1130    52.3
    1150    50.3    1180    36.5    1190    33.4    1290    28.6    1310    28.6
    1340      29    1370    28.5    1400    31.1    1430    30.2    1450    30.5
    1480    30.4    1500    30.2    1510    30.2    1620    33.4    1630      34
    1640    36.3    1650    42.3    1660    50.9    1670    56.9    1690    59.2
    1700    59.4    1740    58.3    1750    58.2    1850    59.7    1910    59.5
    1920    60.3    1950    70.5    1960    72.2    2010      74    2070      88
    2090    98.1    2092    98.9



Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .08    1150     .03    1660     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          1150    1660             1052    1052    1052             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 93233   

INPUT
Description: 
Station Elevation Data    num=      38
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000     112    1060    91.4    1120    81.9    1220    53.7    1240      52
    1290    38.8    1300    34.4    1310    32.7    1420    30.3    1450    29.9
    1460    29.9    1520    34.8    1580    31.6    1590    31.7    1650    35.1
    1700    31.6    1710    31.6    1750    35.7    1760    37.9    1770    43.5
    1780      52    1790    57.2    1810    59.6    1820    59.5    1840    58.8
    1910    58.5    1930    58.3    1950    58.3    2060    59.7    2080    60.2
    2090    62.2    2120    73.6    2140    76.1    2160    75.3    2200    81.6
    2220    90.1    2240   102.5    2300   125.7

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .08    1240     .03    1780     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          1240    1780             1200    1200    1200             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 92033   

INPUT
Description: 
Station Elevation Data    num=      56
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000   102.3    1110      82    1220    71.5    1330    64.2    1340    65.9
    1360    73.6    1370    73.5    1420    57.9    1530    49.7    1580    42.2
    1610    43.3    1620    41.5    1640    33.6    1660    30.2    1670    29.8
    1780      30    1790    30.1    1810    34.7    1820    34.7    1830    32.6
    1840    32.1    1950    36.4    2020    38.4    2030    41.6    2040    46.2
    2050    49.7    2060    50.6    2070    50.5    2150    48.8    2160    46.1
    2180    38.6    2290    32.8    2300    32.5    2330    36.1    2340    39.6



    2370    54.2    2380    57.4    2400    60.3    2410    60.7    2420    60.7
    2470    59.8    2530    61.4    2570    80.7    2580    83.1    2590    83.1
    2600    83.6    2610    83.6    2630    82.7    2650    83.2    2660    82.8
    2670    80.5    2680    79.7    2710    84.5    2720    84.5    2730    84.4
    2829    96.6

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .08    1530    .025    2370     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          1530    2370              580     627     700             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 91406   

INPUT
Description: FROM FILE SCT011.DAT

Station Elevation Data    num=      51
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000      77    1010      77    1030      77    1050      77    1070      77
    1080      77    1090      77    1180      77    1210      77    1240      77
    1250      77    1280      77  1489.9      77    1490    56.6    1550    53.2
    1590    49.7    1600    47.8    1630    34.5    1650    29.7    1660    28.7
    1670    28.7    1780    30.1    1820    32.4    1860    32.1    1940    34.1
    1960    33.8    1970    33.9    2000    37.9    2110      38    2140    38.3
    2150    38.3    2220    32.3    2240      35    2280    47.7    2390    49.6
    2430    50.6    2510    61.8    2540    59.9    2550    61.6    2610    86.1
    2630    87.5    2640    87.5    2660    87.2    2670    87.2    2700    88.3
    2740   105.4    2750   105.3    2780    99.9    2890   105.6    3000   109.7
    3094   114.6

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .03    1600    .025    2280     .04

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          1600    2280              650     632     580             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 90774   

INPUT



Description: FROM FILE SCT010.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 SCT011 TO SCT021
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    90.7    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                0       0       0             .1       .3

                                                                                

SUMMARY OF MANNING'S N VALUES 

River:RIVER-1         
                                                                                    

      Reach          River Sta.       n1        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              147907             .07      .032       .07                    

 Reach-1              147855             .07      .032       .07                    

 Reach-1              147816       Bridge                                        
 Reach-1              147777             .07      .032       .07                    

 Reach-1              147468             .07      .032       .07                    

 Reach-1              146836             .07      .032       .07                    

 Reach-1              146261             .07      .032       .07                    

 Reach-1              145718             .07      .032       .07                    

 Reach-1              145322             .07      .032       .07                    

 Reach-1              144123             .07      .032       .07                    

 Reach-1              143224             .05      .032       .07                    

 Reach-1              142252             .05      .032       .07                    

 Reach-1              141305             .05      .032       .04                    

 Reach-1              140315             .05      .032       .07                    

 Reach-1              139246             .05      .032       .07                    

 Reach-1              138319             .05      .032       .07                    

 Reach-1              137179             .05      .032       .07                    

 Reach-1              136547             .07      .032       .07                    

 Reach-1              135965             .07      .032       .07                    

 Reach-1              135309             .07      .032       .08                    

 Reach-1              134634             .07      .032       .08                    

 Reach-1              133727             .07      .032       .07                    

 Reach-1              132707             .07      .032       .07                    

 Reach-1              132065             .07      .032       .07                    

 Reach-1              131298             .07      .035       .07      .035       .06

 Reach-1              130606             .07      .035       .07      .035       .06



 Reach-1              129999             .06      .035       .07      .035       .06

 Reach-1              129552             .06      .035       .05      .035       .06

 Reach-1              129008             .06      .035       .05      .035       .06

 Reach-1              128834             .06      .035       .05      .035       .06

 Reach-1              128814.5     Bridge                                        
 Reach-1              128795             .06      .035       .05      .035       .06

 Reach-1              128638             .06      .035       .05      .035       .06

 Reach-1              128215             .06      .035       .05      .035       .06

 Reach-1              127766             .05      .035       .05      .035       .06

 Reach-1              127339             .05      .035       .07      .035       .06

 Reach-1              127040             .06      .035       .08      .035       .06

 Reach-1              127032       Bridge                                        
 Reach-1              127024             .06      .035       .08      .035       .06

 Reach-1              126951             .05      .035       .08      .035       .06

 Reach-1              126845             .05      .035       .08      .035       .06

 Reach-1              126779             .05      .035       .08      .035       .06

 Reach-1              126715             .05      .035       .08      .035       .05

 Reach-1              126702       Bridge                                        
 Reach-1              126689             .05      .035       .08      .035       .05

 Reach-1              126497             .05      .035       .08      .035       .05

 Reach-1              126190             .06      .035       .08      .035       .05

 Reach-1              125738             .04      .035       .04                    

 Reach-1              125718             .04      .035       .04                    

 Reach-1              125698             .04      .035       .04                    

 Reach-1              125608             .04      .035       .04                    

 Reach-1              125596       Bridge                                        
 Reach-1              125584             .04      .035       .04                    



 Reach-1              125295             .04      .035       .04                    

 Reach-1              124990             .04      .035       .04                    

 Reach-1              124959.5     Bridge                                        
 Reach-1              124929             .04      .035       .04                    

 Reach-1              124445             .04      .035       .04                    

 Reach-1              123663             .04      .035       .04                    

 Reach-1              122951             .05      .035       .05                    

 Reach-1              122312             .05      .035       .05                    

 Reach-1              121490             .05      .035       .05                    

 Reach-1              120802             .06      .035       .05                    

 Reach-1              120200             .06      .035       .05                    

 Reach-1              119282             .06      .035       .06                    

 Reach-1              118934             .04      .035       .06                    

 Reach-1              118798             .04      .035       .05                    

 Reach-1              118737             .04      .035       .05                    

 Reach-1              118675             .04      .035       .05                    

 Reach-1              118651             .04      .035       .05                    

 Reach-1              118490             .04      .035       .05                    

 Reach-1              118005             .06      .035       .05                    

 Reach-1              117330             .06      .035       .05                    

 Reach-1              116307             .06      .035       .07                    

 Reach-1              115807             .06      .035       .07                    

 Reach-1              114577             .06      .035       .07                    

 Reach-1              114062             .07      .035       .07                    

 Reach-1              113859             .07      .035       .07                    



 Reach-1              113835       Bridge                                        
 Reach-1              113811             .07      .035       .07                    

 Reach-1              113597             .08      .035       .08                    

 Reach-1              112467             .08      .035       .08                    

 Reach-1              111334             .08      .035       .08                    

 Reach-1              110666             .08      .035       .06                    

 Reach-1              110054             .08      .035       .06                    

 Reach-1              109548             .08      .035       .06                    

 Reach-1              109276             .08      .035       .05                    

 Reach-1              109192       Bridge                                        
 Reach-1              109108             .08      .035       .05                    

 Reach-1              108858             .08      .035       .05                    

 Reach-1              108437             .08      .035       .05                    

 Reach-1              108025             .08      .035       .05                    

 Reach-1              107856             .05      .035       .05                    

 Reach-1              107836             .05      .035       .05                    

 Reach-1              107816             .05      .035       .05                    

 Reach-1              107696             .05      .035       .05                    

 Reach-1              107348             .05      .035       .05                    

 Reach-1              106758             .04      .035       .03                    

 Reach-1              106049             .04      .035       .03                    

 Reach-1              105690             .03      .035       .03                    

 Reach-1              105514             .03      .035       .03                    

 Reach-1              105474.5     Bridge                                        
 Reach-1              105435             .03      .035       .03                    

 Reach-1              105266             .03      .035       .03                    

 Reach-1              104860             .03      .035       .03                    



 Reach-1              104344             .05      .035       .07                    

 Reach-1              103793             .05      .035       .07                    

 Reach-1              103278             .05      .035       .07                    

 Reach-1              103063             .05      .035       .07                    

 Reach-1              102843             .05      .035       .07                    

 Reach-1              102205             .05      .035       .07                    

 Reach-1              101667             .05      .035       .07                    

 Reach-1              101095             .05      .035       .07                    

 Reach-1              100491             .05      .035       .07                    

 Reach-1              99703              .05      .035       .07                    

 Reach-1              99111              .05      .035       .07                    

 Reach-1              98439              .05      .035       .07                    

 Reach-1              97712              .07      .035       .07                    

 Reach-1              97059              .07      .035       .07                    

 Reach-1              96094              .08      .035       .08                    

 Reach-1              95310              .08      .035       .08                    

 Reach-1              94285              .08       .03       .05                    

 Reach-1              93233              .08       .03       .05                    

 Reach-1              92033              .08      .025       .05                    

 Reach-1              91406              .03      .025       .04                    

 Reach-1              90774              .03      .025       .04                    

                                                                                    

                                                                                

SUMMARY OF REACH LENGTHS



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              126715              34        34        34 
 Reach-1              126702       Bridge                        
 Reach-1              126689             192       192       192 
 Reach-1              126497             307       307       307 
 Reach-1              126190             452       452       452 
 Reach-1              125738              20        20        20 
 Reach-1              125718              20        20        20 
 Reach-1              125698              96        96        96 
 Reach-1              125608              18        18        18 
 Reach-1              125596       Bridge                        
 Reach-1              125584             289       289       289 
 Reach-1              125295             380       298       250 
 Reach-1              124990              68        68        68 
 Reach-1              124959.5     Bridge                        
 Reach-1              124929             484       484       484 
 Reach-1              124445             782       782       782 
 Reach-1              123663             712       712       712 
 Reach-1              122951             639       639       639 
 Reach-1              122312             822       822       822 
 Reach-1              121490             688       688       688 
 Reach-1              120802             650       602       550 
 Reach-1              120200            1150       918       650 
 Reach-1              119282             348       348       348 
 Reach-1              118934             147       147       147 
 Reach-1              118798              50        50        50 
 Reach-1              118737              57        57        57 
 Reach-1              118675              29        29        29 
 Reach-1              118651             161       161       161 
 Reach-1              118490             485       485       485 
 Reach-1              118005             720       675       600 
 Reach-1              117330            1150      1023       850 
 Reach-1              116307             500       500       500 
 Reach-1              115807            1230      1230      1230 
 Reach-1              114577             515       515       515 
 Reach-1              114062             229       229       229 
 Reach-1              113859              22        22        22 
 Reach-1              113835       Bridge                        
 Reach-1              113811             214       214       214 
 Reach-1              113597            1130      1130      1130 
 Reach-1              112467            1133      1133      1133 
 Reach-1              111334             580       668       780 
 Reach-1              110666             612       612       612 
 Reach-1              110054             420       506       600 
 Reach-1              109548             278       278       278 
 Reach-1              109276             162       162       162 
 Reach-1              109192       Bridge                        
 Reach-1              109108             250       250       250 
 Reach-1              108858             450       421       360 
 Reach-1              108437             450       412       380 
 Reach-1              108025             169       169       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         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              147816   Bridge              
 Reach-1              147777          .3        .5 
 Reach-1              147468          .1        .3 
 Reach-1              146836          .1        .3 
 Reach-1              146261          .1        .3 
 Reach-1              145718          .1        .3 
 Reach-1              145322          .1        .3 
 Reach-1              144123          .1        .3 
 Reach-1              143224          .1        .3 
 Reach-1              142252          .1        .3 
 Reach-1              141305          .1        .3 
 Reach-1              140315          .1        .3 
 Reach-1              139246          .1        .3 
 Reach-1              138319          .1        .3 
 Reach-1              137179          .1        .3 
 Reach-1              136547          .1        .3 
 Reach-1              135965          .1        .3 
 Reach-1              135309          .1        .3 
 Reach-1              134634          .1        .3 
 Reach-1              133727          .1        .3 
 Reach-1              132707          .1        .3 
 Reach-1              132065          .1        .3 
 Reach-1              131298          .1        .3 
 Reach-1              130606          .1        .3 
 Reach-1              129999          .1        .3 
 Reach-1              129552          .1        .3 
 Reach-1              129008          .1        .3 
 Reach-1              128834          .1        .3 
 Reach-1              128814.5 Bridge              
 Reach-1              128795          .1        .3 
 Reach-1              128638          .1        .3 
 Reach-1              128215          .1        .3 
 Reach-1              127766          .1        .3 
 Reach-1              127339          .1        .3 
 Reach-1              127040          .1        .3 
 Reach-1              127032   Bridge              
 Reach-1              127024          .1        .3 
 Reach-1              126951          .1        .3 
 Reach-1              126845          .1        .3 
 Reach-1              126779          .1        .3 
 Reach-1              126715          .1        .3 
 Reach-1              126702   Bridge              
 Reach-1              126689          .1        .3 
 Reach-1              126497          .1        .3 
 Reach-1              126190          .1        .3 
 Reach-1              125738          .3        .5 
 Reach-1              125718          .3        .5 
 Reach-1              125698          .3        .5 
 Reach-1              125608          .3        .5 
 Reach-1              125596   Bridge              



 Reach-1              125584          .3        .5 
 Reach-1              125295          .3        .5 
 Reach-1              124990          .3        .5 
 Reach-1              124959.5 Bridge              
 Reach-1              124929          .3        .5 
 Reach-1              124445          .1        .3 
 Reach-1              123663          .1        .3 
 Reach-1              122951          .1        .3 
 Reach-1              122312          .1        .3 
 Reach-1              121490          .1        .3 
 Reach-1              120802          .1        .3 
 Reach-1              120200          .1        .3 
 Reach-1              119282          .1        .3 
 Reach-1              118934          .3        .5 
 Reach-1              118798          .3        .5 
 Reach-1              118737          .3        .5 
 Reach-1              118675          .3        .5 
 Reach-1              118651          .3        .5 
 Reach-1              118490          .1        .3 
 Reach-1              118005          .1        .3 
 Reach-1              117330          .1        .3 
 Reach-1              116307          .1        .3 
 Reach-1              115807          .1        .3 
 Reach-1              114577          .1        .3 
 Reach-1              114062          .3        .5 
 Reach-1              113859          .3        .5 
 Reach-1              113835   Bridge              
 Reach-1              113811          .3        .5 
 Reach-1              113597          .1        .3 
 Reach-1              112467          .1        .3 
 Reach-1              111334          .1        .3 
 Reach-1              110666          .1        .3 
 Reach-1              110054          .1        .3 
 Reach-1              109548          .3        .5 
 Reach-1              109276          .3        .5 
 Reach-1              109192   Bridge              
 Reach-1              109108          .3        .5 
 Reach-1              108858          .1        .3 
 Reach-1              108437          .1        .3 
 Reach-1              108025          .1        .3 
 Reach-1              107856          .3        .5 
 Reach-1              107836          .3        .5 
 Reach-1              107816          .1        .3 
 Reach-1              107696          .1        .3 
 Reach-1              107348          .1        .3 
 Reach-1              106758          .1        .3 
 Reach-1              106049          .1        .3 
 Reach-1              105690          .3        .5 
 Reach-1              105514          .3        .5 
 Reach-1              105474.5 Bridge              



 Reach-1              105435          .3        .5 
 Reach-1              105266          .1        .3 
 Reach-1              104860          .1        .3 
 Reach-1              104344          .1        .3 
 Reach-1              103793          .1        .3 
 Reach-1              103278          .1        .3 
 Reach-1              103063          .1        .3 
 Reach-1              102843          .1        .3 
 Reach-1              102205          .1        .3 
 Reach-1              101667          .1        .3 
 Reach-1              101095          .1        .3 
 Reach-1              100491          .1        .3 
 Reach-1              99703           .1        .3 
 Reach-1              99111           .1        .3 
 Reach-1              98439           .1        .3 
 Reach-1              97712           .1        .3 
 Reach-1              97059           .1        .3 
 Reach-1              96094           .1        .3 
 Reach-1              95310           .1        .3 
 Reach-1              94285           .1        .3 
 Reach-1              93233           .1        .3 
 Reach-1              92033           .1        .3 
 Reach-1              91406           .1        .3 
 Reach-1              90774           .1        .3 
                                                       

Profile Output Table - Standard Table 1
                                                                                    
                                                                             
  Reach         River Sta     Profile     Q Total   Min Ch El   W.S. Elev   Crit 
W.S.   E.G. Elev   E.G. Slope   Vel Chnl   Flow Area   Top Width   Froude # Chl  
                                            (cfs)        (ft)        (ft)        
(ft)        (ft)      (ft/ft)     (ft/s)     (sq ft)        (ft)                 
                                                                                    
                                                                             
  Reach-1       148266        10-yr      62900.00       51.60       75.81           
       76.30     0.000271       5.71    11931.48      738.89           0.22  
  Reach-1       148266        50-yr      93700.00       51.60       80.54           
       81.21     0.000286       6.73    15492.30      766.74           0.24  
  Reach-1       148266        100-yr    109000.00       51.60       82.60           
       83.36     0.000292       7.16    17111.36      808.73           0.24  
  Reach-1       148266        500-yr    146000.00       51.60       87.17           
       88.10     0.000299       8.04    21166.25      950.09           0.25  
                                                                                    
                                                                             
  Reach-1       147996        10-yr      62900.00       50.38       75.64       
61.90       76.19     0.000392       5.95    10566.98      504.77           0.23  
  Reach-1       147996        50-yr      93700.00       50.38       80.23       
64.48       81.05     0.000476       7.28    12900.79      511.05           0.25  
  Reach-1       147996        100-yr    109000.00       50.38       82.23       



65.64       83.18     0.000513       7.85    13922.86      513.77           0.26  
  Reach-1       147996        500-yr    146000.00       50.38       86.61       
68.23       87.88     0.000592       9.07    16185.90      519.76           0.28  
                                                                                    
                                                                             
  Reach-1       147978.5                   Bridge                                   
                                                                             
                                                                                    
                                                                             
  Reach-1       147961        10-yr      62900.00       50.38       75.63           
       76.18     0.000393       5.96    10563.38      504.76           0.23  
  Reach-1       147961        50-yr      93700.00       50.38       80.22           
       81.05     0.000476       7.28    12896.31      511.03           0.25  
  Reach-1       147961        100-yr    109000.00       50.38       82.22           
       83.18     0.000514       7.85    13917.96      513.76           0.26  
  Reach-1       147961        500-yr    146000.00       50.38       86.59           
       87.87     0.000593       9.07    16180.12      519.74           0.28  
                                                                                    
                                                                             
  Reach-1       147907        10-yr      62900.00       50.90       75.53           
       76.14     0.000337       6.30    10111.92      542.75           0.25  
  Reach-1       147907        50-yr      93700.00       50.90       80.10           
       81.00     0.000377       7.63    12647.34      565.52           0.27  
  Reach-1       147907        100-yr    109000.00       50.90       82.09           
       83.13     0.000393       8.20    13782.02      575.41           0.28  
  Reach-1       147907        500-yr    146000.00       50.90       86.47           
       87.82     0.000423       9.40    16361.27      638.74           0.30  
                                                                                    
                                                                             
  Reach-1       147855        10-yr      62900.00       49.60       75.45       
62.27       76.10     0.000507       6.52     9754.36      512.58           0.25  
  Reach-1       147855        50-yr      93700.00       49.60       79.98       
65.03       80.95     0.000605       7.91    12123.18      531.17           0.28  
  Reach-1       147855        100-yr    109000.00       49.60       81.95       
66.25       83.07     0.000648       8.51    13178.03      539.25           0.29  
  Reach-1       147855        500-yr    146000.00       49.60       86.30       
69.13       87.76     0.000735       9.76    15718.77      624.79           0.31  
                                                                                    
                                                                             
  Reach-1       147816                     Bridge                                   
                                                                             
                                                                                    
                                                                             
  Reach-1       147777        10-yr      62900.00       49.60       75.41           
       76.07     0.000510       6.53     9734.55      512.42           0.26  
  Reach-1       147777        50-yr      93700.00       49.60       79.94           
       80.91     0.000608       7.93    12098.26      530.98           0.28  
  Reach-1       147777        100-yr    109000.00       49.60       81.90           
       83.03     0.000652       8.53    13150.72      539.04           0.29  
  Reach-1       147777        500-yr    146000.00       49.60       86.24           



       87.71     0.000739       9.78    15682.27      624.40           0.31  
                                                                                    
                                                                             
  Reach-1       147468        10-yr      62900.00       50.40       75.35           
       75.90     0.000279       5.94    10744.88      572.86           0.23  
  Reach-1       147468        50-yr      93700.00       50.40       79.88           
       80.69     0.000322       7.25    13638.60      697.96           0.25  
  Reach-1       147468        100-yr    109000.00       50.40       81.86           
       82.79     0.000338       7.79    15021.11      702.68           0.26  
  Reach-1       147468        500-yr    146000.00       50.40       86.21           
       87.42     0.000365       8.92    18144.69      761.46           0.28  
                                                                                    
                                                                             
  Reach-1       146836        10-yr      62900.00       50.30       75.04           
       75.68     0.000372       6.52    10760.91      804.16           0.26  
  Reach-1       146836        50-yr      93700.00       50.30       79.60           
       80.47     0.000389       7.66    15289.08     1141.19           0.27  
  Reach-1       146836        100-yr    109000.00       50.30       81.62           
       82.56     0.000387       8.06    17659.30     1204.52           0.28  
  Reach-1       146836        500-yr    146000.00       50.30       86.07           
       87.15     0.000376       8.82    23272.91     1327.78           0.28  
                                                                                    
                                                                             
  Reach-1       146261        10-yr      62900.00       50.30       74.76           
       75.46     0.000396       6.77    10164.18      797.15           0.27  
  Reach-1       146261        50-yr      93700.00       50.30       79.28           
       80.23     0.000418       7.96    13813.30      815.40           0.28  
  Reach-1       146261        100-yr    109000.00       50.30       81.26           
       82.32     0.000425       8.46    15436.70      823.38           0.29  
  Reach-1       146261        500-yr    146000.00       50.30       85.60           
       86.89     0.000437       9.49    19043.68      844.02           0.30  
                                                                                    
                                                                             
  Reach-1       145718        10-yr      62900.00       50.40       74.58           
       75.24     0.000364       6.65    11048.41      844.89           0.26  
  Reach-1       145718        50-yr      93700.00       50.40       79.11           
       79.99     0.000386       7.81    14926.35      867.56           0.27  
  Reach-1       145718        100-yr    109000.00       50.40       81.09           
       82.07     0.000394       8.30    16658.03      880.21           0.28  
  Reach-1       145718        500-yr    146000.00       50.40       85.43           
       86.64     0.000407       9.31    20550.19      912.79           0.29  
                                                                                    
                                                                             
  Reach-1       145322        10-yr      62900.00       48.80       74.53           
       75.08     0.000285       5.99    11811.86      864.24           0.23  
  Reach-1       145322        50-yr      93700.00       48.80       79.06           
       79.81     0.000312       7.13    15770.20      882.83           0.25  
  Reach-1       145322        100-yr    109000.00       48.80       81.05           
       81.89     0.000321       7.60    17530.73      890.98           0.25  
  Reach-1       145322        500-yr    146000.00       48.80       85.40           



       86.44     0.000338       8.58    21442.46      908.82           0.27  
                                                                                    
                                                                             
  Reach-1       144123        10-yr      62900.00       52.50       74.26           
       74.72     0.000274       5.49    12075.84      782.67           0.22  
  Reach-1       144123        50-yr      93700.00       52.50       78.78           
       79.42     0.000289       6.49    16622.77     1176.49           0.23  
  Reach-1       144123        100-yr    109000.00       52.50       80.78           
       81.48     0.000289       6.86    19025.54     1242.99           0.24  
  Reach-1       144123        500-yr    146000.00       52.50       85.16           
       86.01     0.000290       7.62    24866.35     1442.09           0.24  
                                                                                    
                                                                             
  Reach-1       143224        10-yr      62900.00       51.20       74.00           
       74.45     0.000308       5.61    13477.71     1117.36           0.23  
  Reach-1       143224        50-yr      93700.00       51.20       78.59           
       79.13     0.000285       6.27    18756.50     1182.49           0.23  
  Reach-1       143224        100-yr    109000.00       51.20       80.61           
       81.19     0.000278       6.55    21172.92     1211.13           0.23  
  Reach-1       143224        500-yr    146000.00       51.20       85.03           
       85.70     0.000267       7.16    26700.64     1329.45           0.23  
                                                                                    
                                                                             
  Reach-1       142252        10-yr      62900.00       49.90       73.75           
       74.18     0.000246       5.48    14336.58     1157.41           0.21  
  Reach-1       142252        50-yr      93700.00       49.90       78.36           
       78.87     0.000241       6.20    19749.16     1194.62           0.22  
  Reach-1       142252        100-yr    109000.00       49.90       80.38           
       80.93     0.000239       6.49    22183.43     1210.98           0.22  
  Reach-1       142252        500-yr    146000.00       49.90       84.81           
       85.45     0.000235       7.12    27684.88     1306.60           0.22  
                                                                                    
                                                                             
  Reach-1       141305        10-yr      62900.00       51.80       73.56           
       73.94     0.000229       5.10    14437.37     1092.43           0.20  
  Reach-1       141305        50-yr      93700.00       51.80       78.16           
       78.63     0.000229       5.81    19516.68     1115.20           0.21  
  Reach-1       141305        100-yr    109000.00       51.80       80.19           
       80.70     0.000227       6.11    21784.85     1126.44           0.21  
  Reach-1       141305        500-yr    146000.00       51.80       84.62           
       85.22     0.000223       6.72    27205.43     1331.01           0.21  
                                                                                    
                                                                             
  Reach-1       140315        10-yr      62900.00       52.70       73.35           
       73.70     0.000234       4.90    14494.61     1039.94           0.20  
  Reach-1       140315        50-yr      93700.00       52.70       77.96           
       78.40     0.000228       5.59    19359.84     1071.70           0.21  
  Reach-1       140315        100-yr    109000.00       52.70       79.98           
       80.47     0.000225       5.89    21543.69     1092.44           0.21  
  Reach-1       140315        500-yr    146000.00       52.70       84.42           



       85.00     0.000220       6.49    27142.02     1429.48           0.21  
                                                                                    
                                                                             
  Reach-1       139246        10-yr      62900.00       52.00       73.16           
       73.45     0.000202       4.41    15046.48     1107.90           0.19  
  Reach-1       139246        50-yr      93700.00       52.00       77.77           
       78.16     0.000196       5.08    20498.82     1292.22           0.19  
  Reach-1       139246        100-yr    109000.00       52.00       79.80           
       80.23     0.000194       5.36    23386.45     1483.70           0.19  
  Reach-1       139246        500-yr    146000.00       52.00       84.26           
       84.76     0.000185       5.87    30534.66     1650.64           0.19  
                                                                                    
                                                                             
  Reach-1       138319        10-yr      62900.00       51.70       72.75           
       73.22     0.000287       5.54    12149.72      769.03           0.23  
  Reach-1       138319        50-yr      93700.00       51.70       77.27           
       77.91     0.000299       6.53    15689.03      796.15           0.24  
  Reach-1       138319        100-yr    109000.00       51.70       79.26           
       79.98     0.000304       6.95    17280.64      808.05           0.24  
  Reach-1       138319        500-yr    146000.00       51.70       83.62           
       84.50     0.000307       7.77    22352.52     1346.62           0.25  
                                                                                    
                                                                             
  Reach-1       137179        10-yr      62900.00       50.60       72.48           
       72.89     0.000253       5.19    12290.90      701.66           0.21  
  Reach-1       137179        50-yr      93700.00       50.60       76.98           
       77.57     0.000270       6.20    15524.82      734.70           0.23  
  Reach-1       137179        100-yr    109000.00       50.60       78.96           
       79.63     0.000277       6.62    16990.86      749.20           0.23  
  Reach-1       137179        500-yr    146000.00       50.60       83.31           
       84.15     0.000283       7.45    22219.65     1552.62           0.24  
                                                                                    
                                                                             
  Reach-1       136547        10-yr      62900.00       51.10       72.33           
       72.73     0.000243       5.12    12707.02      726.65           0.21  
  Reach-1       136547        50-yr      93700.00       51.10       76.82           
       77.40     0.000262       6.13    16032.44      753.32           0.22  
  Reach-1       136547        100-yr    109000.00       51.10       78.80           
       79.45     0.000269       6.56    17560.92      874.49           0.23  
  Reach-1       136547        500-yr    146000.00       51.10       83.15           
       83.97     0.000277       7.39    22352.67     1135.64           0.24  
                                                                                    
                                                                             
  Reach-1       135965        10-yr      62900.00       51.10       72.22           
       72.59     0.000234       4.89    13067.81      760.85           0.20  
  Reach-1       135965        50-yr      93700.00       51.10       76.72           
       77.24     0.000246       5.81    16539.58      781.18           0.22  
  Reach-1       135965        100-yr    109000.00       51.10       78.69           
       79.28     0.000251       6.20    18654.86     1231.74           0.22  
  Reach-1       135965        500-yr    146000.00       51.10       83.07           



       83.79     0.000250       6.90    24246.67     1323.38           0.23  
                                                                                    
                                                                             
  Reach-1       135309        10-yr      62900.00       50.50       72.01           
       72.42     0.000268       5.28    14529.15     1134.44           0.22  
  Reach-1       135309        50-yr      93700.00       50.50       76.53           
       77.07     0.000269       6.12    20454.62     1443.20           0.23  
  Reach-1       135309        100-yr    109000.00       50.50       78.52           
       79.11     0.000269       6.48    23584.05     1660.28           0.23  
  Reach-1       135309        500-yr    146000.00       50.50       82.94           
       83.61     0.000254       7.01    31315.52     1805.59           0.23  
                                                                                    
                                                                             
  Reach-1       134634        10-yr      62900.00       49.50       71.79           
       72.23     0.000281       5.49    14393.23     1154.58           0.22  
  Reach-1       134634        50-yr      93700.00       49.50       76.31           
       76.88     0.000281       6.34    19858.09     1274.17           0.23  
  Reach-1       134634        100-yr    109000.00       49.50       78.30           
       78.93     0.000281       6.70    22502.28     1386.14           0.23  
  Reach-1       134634        500-yr    146000.00       49.50       82.69           
       83.42     0.000276       7.39    28751.16     1456.76           0.24  
                                                                                    
                                                                             
  Reach-1       133727        10-yr      62900.00       49.80       71.55           
       71.98     0.000269       5.28    12850.56     1062.93           0.22  
  Reach-1       133727        50-yr      93700.00       49.80       76.07           
       76.63     0.000271       6.14    18014.33     1187.86           0.23  
  Reach-1       133727        100-yr    109000.00       49.80       78.06           
       78.68     0.000269       6.47    20428.72     1247.25           0.23  
  Reach-1       133727        500-yr    146000.00       49.80       82.44           
       83.18     0.000267       7.18    26401.67     1465.47           0.23  
                                                                                    
                                                                             
  Reach-1       132707        10-yr      62900.00       52.50       71.45           
       71.71     0.000175       4.03    16268.83     1164.92           0.17  
  Reach-1       132707        50-yr      93700.00       52.50       76.01           
       76.34     0.000170       4.66    21936.02     1305.17           0.18  
  Reach-1       132707        100-yr    109000.00       52.50       78.02           
       78.39     0.000168       4.91    24586.85     1333.54           0.18  
  Reach-1       132707        500-yr    146000.00       52.50       82.43           
       82.88     0.000164       5.46    30903.94     1539.95           0.18  
                                                                                    
                                                                             
  Reach-1       132065        10-yr      62900.00       51.50       71.42           
       71.59     0.000118       3.36    19689.28     1347.74           0.14  
  Reach-1       132065        50-yr      93700.00       51.50       75.99           
       76.22     0.000116       3.91    26041.94     1426.77           0.15  
  Reach-1       132065        100-yr    109000.00       51.50       78.01           
       78.27     0.000116       4.14    28951.21     1460.35           0.15  
  Reach-1       132065        500-yr    146000.00       51.50       82.43           



       82.75     0.000116       4.63    35804.58     1642.09           0.15  
                                                                                    
                                                                             
  Reach-1       131298        10-yr      62900.00       51.50       71.23           
       71.46     0.000253       3.79    16759.88     1431.32           0.19  
  Reach-1       131298        50-yr      93700.00       51.50       75.84           
       76.10     0.000223       4.09    23704.42     1566.27           0.17  
  Reach-1       131298        100-yr    109000.00       51.50       77.87           
       78.15     0.000214       4.24    26928.79     1611.06           0.17  
  Reach-1       131298        500-yr    146000.00       51.50       82.32           
       82.64     0.000197       4.55    34632.75     1827.60           0.16  
                                                                                    
                                                                             
  Reach-1       130606        10-yr      62900.00       51.50       71.01           
       71.26     0.000314       4.02    15824.11     1459.83           0.21  
  Reach-1       130606        50-yr      93700.00       51.50       75.66           
       75.93     0.000261       4.21    23348.62     1733.34           0.18  
  Reach-1       130606        100-yr    109000.00       51.50       77.71           
       77.99     0.000244       4.30    26930.65     1769.50           0.18  
  Reach-1       130606        500-yr    146000.00       51.50       82.18           
       82.49     0.000217       4.53    35187.55     1910.49           0.17  
                                                                                    
                                                                             
  Reach-1       129999        10-yr      62900.00       51.60       70.66           
       71.04     0.000366       4.98    12982.77     1066.31           0.23  
  Reach-1       129999        50-yr      93700.00       51.60       75.38           
       75.75     0.000309       4.91    20221.58     1744.52           0.24  
  Reach-1       129999        100-yr    109000.00       51.60       77.46           
       77.82     0.000287       4.87    23883.80     1783.80           0.22  
  Reach-1       129999        500-yr    146000.00       51.60       81.98           
       82.35     0.000249       4.92    32450.82     1962.04           0.20  
                                                                                    
                                                                             
  Reach-1       129552        10-yr      62900.00       52.40       70.52           
       70.88     0.000344       4.84    13648.31     1075.08           0.22  
  Reach-1       129552        50-yr      93700.00       52.40       75.25           
       75.62     0.000290       4.93    20349.84     1558.24           0.23  
  Reach-1       129552        100-yr    109000.00       52.40       77.32           
       77.69     0.000270       4.98    23649.74     1639.13           0.22  
  Reach-1       129552        500-yr    146000.00       52.40       81.84           
       82.23     0.000237       5.14    31355.75     1729.37           0.20  
                                                                                    
                                                                             
  Reach-1       129008        10-yr      62900.00       52.40       70.23           
       70.66     0.000423       5.28    12093.70      888.21           0.24  
  Reach-1       129008        50-yr      93700.00       52.40       74.91           
       75.43     0.000372       5.80    16785.36     1158.61           0.25  
  Reach-1       129008        100-yr    109000.00       52.40       76.98           
       77.51     0.000353       5.89    19390.96     1361.97           0.26  
  Reach-1       129008        500-yr    146000.00       52.40       81.52           



       82.07     0.000312       6.05    25811.55     1450.94           0.24  
                                                                                    
                                                                             
  Reach-1       128834        10-yr      62900.00       50.25       70.16       
59.52       70.57     0.000498       5.13    12268.07      815.08           0.23  
  Reach-1       128834        50-yr      93700.00       50.25       74.83       
61.65       75.34     0.000496       5.74    16459.88     1020.32           0.25  
  Reach-1       128834        100-yr    109000.00       50.25       76.90       
62.58       77.43     0.000483       5.89    18748.15     1262.45           0.26  
  Reach-1       128834        500-yr    146000.00       50.25       81.46       
64.60       82.00     0.000419       5.95    25491.66     1563.73           0.24  
                                                                                    
                                                                             
  Reach-1       128814.5                   Bridge                                   
                                                                             
                                                                                    
                                                                             
  Reach-1       128795        10-yr      62900.00       50.25       70.15           
       70.56     0.000499       5.14    12257.31      814.97           0.23  
  Reach-1       128795        50-yr      93700.00       50.25       74.82           
       75.33     0.000498       5.74    16442.80     1019.75           0.25  
  Reach-1       128795        100-yr    109000.00       50.25       76.86           
       77.40     0.000486       5.90    18696.71     1260.07           0.26  
  Reach-1       128795        500-yr    146000.00       50.25       81.41           
       81.96     0.000422       5.97    25419.92     1563.35           0.24  
                                                                                    
                                                                             
  Reach-1       128638        10-yr      62900.00       52.40       70.04           
       70.48     0.000433       5.32    12192.29      927.39           0.24  
  Reach-1       128638        50-yr      93700.00       52.40       74.75           
       75.26     0.000374       5.81    16981.27     1154.75           0.26  
  Reach-1       128638        100-yr    109000.00       52.40       76.80           
       77.33     0.000357       5.89    19627.02     1493.94           0.28  
  Reach-1       128638        500-yr    146000.00       52.40       81.38           
       81.89     0.000308       5.88    26633.26     1556.89           0.24  
                                                                                    
                                                                             
  Reach-1       128215        10-yr      62900.00       52.50       69.87           
       70.29     0.000464       5.18    12313.76      962.86           0.25  
  Reach-1       128215        50-yr      93700.00       52.50       74.66           
       75.07     0.000358       5.19    18536.85     1514.08           0.26  
  Reach-1       128215        100-yr    109000.00       52.50       76.74           
       77.15     0.000325       5.17    21701.78     1532.80           0.24  
  Reach-1       128215        500-yr    146000.00       52.50       81.32           
       81.74     0.000271       5.26    28900.38     1618.08           0.21  
                                                                                    
                                                                             
  Reach-1       127766        10-yr      62900.00       52.50       69.49           
       70.04     0.000590       5.96    10644.20      823.51           0.28  
  Reach-1       127766        50-yr      93700.00       52.50       74.39           



       74.89     0.000455       5.70    17227.80     1931.60           0.31  
  Reach-1       127766        100-yr    109000.00       52.50       76.54           
       76.99     0.000390       5.40    21466.75     1991.75           0.27  
  Reach-1       127766        500-yr    146000.00       52.50       81.22           
       81.61     0.000290       5.09    31163.55     2125.27           0.22  
                                                                                    
                                                                             
  Reach-1       127339        10-yr      62900.00       52.50       69.46           
       69.77     0.000372       4.42    14363.91     1419.67           0.24  
  Reach-1       127339        50-yr      93700.00       52.50       74.38           
       74.67     0.000288       4.31    22411.36     1854.63           0.21  
  Reach-1       127339        100-yr    109000.00       52.50       76.52           
       76.80     0.000260       4.28    26867.97     2239.04           0.19  
  Reach-1       127339        500-yr    146000.00       52.50       81.21           
       81.46     0.000204       4.14    38526.84     2544.72           0.17  
                                                                                    
                                                                             
  Reach-1       127040        10-yr      62900.00       50.30       69.19       
59.70       69.61     0.000693       5.19    12130.21      842.40           0.24  
  Reach-1       127040        50-yr      93700.00       50.30       74.02       
61.64       74.53     0.000658       5.71    16635.13     1102.39           0.24  
  Reach-1       127040        100-yr    109000.00       50.30       76.13       
62.49       76.67     0.000621       5.89    19402.24     1350.63           0.23  
  Reach-1       127040        500-yr    146000.00       50.30       80.82       
64.53       81.35     0.000520       5.93    27054.37     2417.60           0.29  
                                                                                    
                                                                             
  Reach-1       127032                     Bridge                                   
                                                                             
                                                                                    
                                                                             
  Reach-1       127024        10-yr      62900.00       50.30       69.17           
       69.59     0.000696       5.19    12114.03      842.39           0.24  
  Reach-1       127024        50-yr      93700.00       50.30       73.93           
       74.44     0.000669       5.74    16536.98     1098.40           0.24  
  Reach-1       127024        100-yr    109000.00       50.30       75.97           
       76.52     0.000638       5.94    19187.13     1350.62           0.24  
  Reach-1       127024        500-yr    146000.00       50.30       80.52           
       81.07     0.000546       6.09    26332.54     2271.77           0.29  
                                                                                    
                                                                             
  Reach-1       126951        10-yr      62900.00       52.50       69.22           
       69.52     0.000377       4.42    14218.10     1308.54           0.24  
  Reach-1       126951        50-yr      93700.00       52.50       74.05           
       74.35     0.000298       4.42    21463.45     1861.30           0.21  
  Reach-1       126951        100-yr    109000.00       52.50       76.12           
       76.42     0.000271       4.42    25559.91     2107.88           0.20  
  Reach-1       126951        500-yr    146000.00       52.50       80.68           
       80.96     0.000221       4.35    36548.30     2564.55           0.18  
                                                                                    



                                                                             
  Reach-1       126845        10-yr      62900.00       50.10       69.20           
       69.46     0.000524       4.08    15406.61     1519.00           0.23  
  Reach-1       126845        50-yr      93700.00       50.10       74.04           
       74.30     0.000407       4.11    23108.70     1768.96           0.19  
  Reach-1       126845        100-yr    109000.00       50.10       76.11           
       76.37     0.000380       4.17    27034.85     1985.76           0.18  
  Reach-1       126845        500-yr    146000.00       50.10       80.66           
       80.93     0.000334       4.29    36559.00     2204.33           0.16  
                                                                                    
                                                                             
  Reach-1       126779        10-yr      62900.00       50.10       69.17           
       69.43     0.000529       4.10    15350.99     1518.60           0.23  
  Reach-1       126779        50-yr      93700.00       50.10       74.01           
       74.27     0.000410       4.12    23059.11     1766.86           0.19  
  Reach-1       126779        100-yr    109000.00       50.10       76.08           
       76.35     0.000382       4.18    26983.01     1984.92           0.18  
  Reach-1       126779        500-yr    146000.00       50.10       80.63           
       80.91     0.000335       4.29    36508.75     2203.46           0.16  
                                                                                    
                                                                             
  Reach-1       126715        10-yr      62900.00       50.10       69.13       
59.42       69.40     0.000469       4.15    15430.70     1441.99           0.22  
  Reach-1       126715        50-yr      93700.00       50.10       73.98       
61.35       74.25     0.000394       4.22    22970.68     1776.86           0.19  
  Reach-1       126715        100-yr    109000.00       50.10       76.05       
62.73       76.33     0.000358       4.26    26925.63     1995.43           0.18  
  Reach-1       126715        500-yr    146000.00       50.10       80.62       
64.72       80.89     0.000296       4.31    36212.38     2073.19           0.17  
                                                                                    
                                                                             
  Reach-1       126702                     Bridge                                   
                                                                             
                                                                                    
                                                                             
  Reach-1       126689        10-yr      62900.00       50.10       69.12           
       69.38     0.000471       4.15    15405.98     1441.64           0.22  
  Reach-1       126689        50-yr      93700.00       50.10       73.95           
       74.22     0.000396       4.22    22920.75     1775.18           0.19  
  Reach-1       126689        100-yr    109000.00       50.10       76.01           
       76.29     0.000361       4.27    26845.56     1994.75           0.18  
  Reach-1       126689        500-yr    146000.00       50.10       80.56           
       80.84     0.000299       4.33    36092.98     2072.21           0.17  
                                                                                    
                                                                             
  Reach-1       126497        10-yr      62900.00       52.40       69.00           
       69.29     0.000431       4.39    14820.96     1622.74           0.24  
  Reach-1       126497        50-yr      93700.00       52.40       73.88           
       74.16     0.000305       4.30    22790.84     1644.21           0.20  
  Reach-1       126497        100-yr    109000.00       52.40       75.94           



       76.23     0.000279       4.37    26346.47     1876.99           0.19  
  Reach-1       126497        500-yr    146000.00       52.40       80.49           
       80.78     0.000233       4.49    35946.68     2190.07           0.17  
                                                                                    
                                                                             
  Reach-1       126190        10-yr      62900.00       52.70       68.78           
       69.11     0.000829       4.64    14064.76     1533.59           0.25  
  Reach-1       126190        50-yr      93700.00       52.70       73.72           
       74.03     0.000523       4.54    21718.46     1563.04           0.20  
  Reach-1       126190        100-yr    109000.00       52.70       75.79           
       76.11     0.000476       4.66    25180.53     1786.57           0.20  
  Reach-1       126190        500-yr    146000.00       52.70       80.37           
       80.69     0.000375       4.74    34153.41     2020.09           0.18  
                                                                                    
                                                                             
  Reach-1       125738        10-yr      62900.00       52.70       68.61           
       68.90     0.000275       4.39    15272.11     1274.11           0.20  
  Reach-1       125738        50-yr      93700.00       52.70       73.57           
       73.89     0.000217       4.69    22939.32     1695.76           0.18  
  Reach-1       125738        100-yr    109000.00       52.70       75.66           
       75.98     0.000199       4.79    26528.19     1743.25           0.18  
  Reach-1       125738        500-yr    146000.00       52.70       80.25           
       80.58     0.000168       4.97    34566.28     1751.07           0.17  
                                                                                    
                                                                             
  Reach-1       125718        10-yr      62900.00       58.30       68.09           
       68.77     0.001244       6.81     9895.55     1226.91           0.38  
  Reach-1       125718        50-yr      93700.00       58.30       73.30           
       73.82     0.000569       6.12    17753.55     1689.54           0.28  
  Reach-1       125718        100-yr    109000.00       58.30       75.44           
       75.93     0.000452       5.96    21433.25     1738.39           0.25  
  Reach-1       125718        500-yr    146000.00       58.30       80.11           
       80.55     0.000308       5.78    29597.98     1751.07           0.22  
                                                                                    
                                                                             
  Reach-1       125698        10-yr      62900.00       44.00       68.36           
       68.49     0.000074       2.98    22118.15     1251.34           0.11  
  Reach-1       125698        50-yr      93700.00       44.00       73.46           
       73.65     0.000079       3.51    29920.71     1693.30           0.12  
  Reach-1       125698        100-yr    109000.00       44.00       75.58           
       75.78     0.000081       3.72    33559.33     1741.51           0.12  
  Reach-1       125698        500-yr    146000.00       44.00       80.21           
       80.44     0.000081       4.10    41657.89     1751.07           0.12  
                                                                                    
                                                                             
  Reach-1       125608        10-yr      62900.00       43.50       68.35       
51.22       68.48     0.000118       2.99    21438.88     1173.31           0.11  
  Reach-1       125608        50-yr      93700.00       43.50       73.45       
52.84       73.64     0.000132       3.51    28145.98     1443.33           0.12  
  Reach-1       125608        100-yr    109000.00       43.50       75.56       



53.59       75.77     0.000138       3.72    31197.81     1443.52           0.12  
  Reach-1       125608        500-yr    146000.00       43.50       80.18       
55.26       80.43     0.000152       4.14    37972.06     1499.71           0.13  
                                                                                    
                                                                             
  Reach-1       125596                     Bridge                                   
                                                                             
                                                                                    
                                                                             
  Reach-1       125584        10-yr      62900.00       43.50       68.34           
       68.48     0.000118       2.99    21436.34     1173.29           0.11  
  Reach-1       125584        50-yr      93700.00       43.50       73.45           
       73.63     0.000132       3.51    28142.46     1443.33           0.12  
  Reach-1       125584        100-yr    109000.00       43.50       75.56           
       75.77     0.000138       3.72    31194.13     1443.52           0.12  
  Reach-1       125584        500-yr    146000.00       43.50       80.15           
       80.40     0.000152       4.15    37927.25     1499.70           0.13  
                                                                                    
                                                                             
  Reach-1       125295        10-yr      62900.00       46.00       68.25           
       68.43     0.000128       3.44    18449.71     1058.75           0.14  
  Reach-1       125295        50-yr      93700.00       46.00       73.33           
       73.58     0.000127       4.00    24208.73     1160.05           0.14  
  Reach-1       125295        100-yr    109000.00       46.00       75.43           
       75.71     0.000129       4.25    26646.21     1160.07           0.15  
  Reach-1       125295        500-yr    146000.00       46.00       79.98           
       80.33     0.000132       4.79    31923.50     1160.11           0.15  
                                                                                    
                                                                             
  Reach-1       124990        10-yr      62900.00       45.00       68.17       
52.76       68.38     0.000166       3.71    16967.64      843.63           0.15  
  Reach-1       124990        50-yr      93700.00       45.00       73.22       
54.67       73.52     0.000174       4.40    21535.68      994.96           0.15  
  Reach-1       124990        100-yr    109000.00       45.00       75.30       
55.54       75.64     0.000179       4.71    23700.07     1091.31           0.16  
  Reach-1       124990        500-yr    146000.00       45.00       79.83       
57.42       80.26     0.000186       5.32    28905.87     1160.08           0.17  
                                                                                    
                                                                             
  Reach-1       124959.5                   Bridge                                   
                                                                             
                                                                                    
                                                                             
  Reach-1       124929        10-yr      62900.00       45.00       68.12           
       68.33     0.000167       3.72    16928.66      843.58           0.15  
  Reach-1       124929        50-yr      93700.00       45.00       73.11           
       73.41     0.000177       4.42    21426.54      991.78           0.16  
  Reach-1       124929        100-yr    109000.00       45.00       75.14           
       75.48     0.000183       4.74    23521.60     1082.62           0.16  
  Reach-1       124929        500-yr    146000.00       45.00       79.49           



       79.93     0.000193       5.38    28510.68     1160.07           0.17  
                                                                                    
                                                                             
  Reach-1       124445        10-yr      62900.00       44.10       67.91           
       68.22     0.000190       4.44    14403.49     1002.54           0.17  
  Reach-1       124445        50-yr      93700.00       44.10       72.90           
       73.29     0.000192       5.14    19898.00     1110.04           0.18  
  Reach-1       124445        100-yr    109000.00       44.10       74.93           
       75.37     0.000195       5.44    22154.20     1110.06           0.18  
  Reach-1       124445        500-yr    146000.00       44.10       79.28           
       79.81     0.000200       6.07    26979.49     1110.11           0.19  
                                                                                    
                                                                             
  Reach-1       123663        10-yr      62900.00       43.20       67.48           
       68.01     0.000330       5.82    11200.13      828.84           0.22  
  Reach-1       123663        50-yr      93700.00       43.20       72.45           
       73.08     0.000318       6.58    16687.63     1240.08           0.23  
  Reach-1       123663        100-yr    109000.00       43.20       74.50           
       75.15     0.000309       6.83    19228.33     1240.12           0.23  
  Reach-1       123663        500-yr    146000.00       43.20       78.88           
       79.60     0.000293       7.32    24667.67     1240.21           0.23  
                                                                                    
                                                                             
  Reach-1       122951        10-yr      62900.00       42.70       66.98           
       67.71     0.000475       6.88     9734.48      858.69           0.27  
  Reach-1       122951        50-yr      93700.00       42.70       71.92           
       72.79     0.000453       7.75    14550.76     1004.19           0.27  
  Reach-1       122951        100-yr    109000.00       42.70       73.93           
       74.86     0.000448       8.11    16583.29     1010.99           0.27  
  Reach-1       122951        500-yr    146000.00       42.70       78.26           
       79.31     0.000440       8.85    21901.99     1270.28           0.28  
                                                                                    
                                                                             
  Reach-1       122312        10-yr      62900.00       43.60       66.83           
       67.38     0.000383       5.97    10740.44      668.61           0.24  
  Reach-1       122312        50-yr      93700.00       43.60       71.76           
       72.48     0.000378       6.90    15558.06     1363.01           0.25  
  Reach-1       122312        100-yr    109000.00       43.60       73.80           
       74.55     0.000369       7.19    18540.98     1569.90           0.25  
  Reach-1       122312        500-yr    146000.00       43.60       78.21           
       78.99     0.000332       7.56    25723.87     1650.93           0.24  
                                                                                    
                                                                             
  Reach-1       121490        10-yr      62900.00       44.00       66.55           
       67.07     0.000343       5.85    11405.90      743.33           0.23  
  Reach-1       121490        50-yr      93700.00       44.00       71.47           
       72.17     0.000353       6.85    15228.69      830.64           0.24  
  Reach-1       121490        100-yr    109000.00       44.00       73.46           
       74.25     0.000365       7.33    17052.67      993.82           0.25  
  Reach-1       121490        500-yr    146000.00       44.00       77.74           



       78.68     0.000373       8.16    21492.42     1045.99           0.26  
                                                                                    
                                                                             
  Reach-1       120802        10-yr      62900.00       42.50       66.23           
       66.81     0.000408       6.23    11210.14      865.77           0.25  
  Reach-1       120802        50-yr      93700.00       42.50       71.18           
       71.91     0.000394       7.10    15593.24      914.69           0.25  
  Reach-1       120802        100-yr    109000.00       42.50       73.18           
       73.98     0.000400       7.54    17470.29      964.03           0.26  
  Reach-1       120802        500-yr    146000.00       42.50       77.43           
       78.41     0.000410       8.42    22186.21     1207.32           0.27  
                                                                                    
                                                                             
  Reach-1       120200        10-yr      62900.00       41.50       65.92           
       66.56     0.000411       6.48    10316.20      699.27           0.25  
  Reach-1       120200        50-yr      93700.00       41.50       70.79           
       71.65     0.000425       7.58    14032.03      823.67           0.26  
  Reach-1       120200        100-yr    109000.00       41.50       72.76           
       73.72     0.000438       8.08    15702.80      896.74           0.27  
  Reach-1       120200        500-yr    146000.00       41.50       76.95           
       78.13     0.000460       9.09    20173.56     1453.33           0.28  
                                                                                    
                                                                             
  Reach-1       119282        10-yr      62900.00       40.60       65.47           
       66.15     0.000464       6.72     9990.99      672.99           0.26  
  Reach-1       119282        50-yr      93700.00       40.60       70.31           
       71.23     0.000481       7.86    13702.64      959.80           0.28  
  Reach-1       119282        100-yr    109000.00       40.60       72.27           
       73.29     0.000489       8.34    15823.95     1120.43           0.28  
  Reach-1       119282        500-yr    146000.00       40.60       76.52           
       77.70     0.000487       9.17    20764.04     1201.75           0.29  
                                                                                    
                                                                             
  Reach-1       118934        10-yr      62900.00       40.00       65.20           
       65.98     0.000516       7.16     9449.41      605.38           0.28  
  Reach-1       118934        50-yr      93700.00       40.00       70.02           
       71.05     0.000535       8.35    12913.41      827.30           0.29  
  Reach-1       118934        100-yr    109000.00       40.00       71.93           
       73.09     0.000554       8.93    14546.53      873.58           0.30  
  Reach-1       118934        500-yr    146000.00       40.00       76.11           
       77.49     0.000566       9.92    18321.11      932.26           0.31  
                                                                                    
                                                                             
  Reach-1       118798        10-yr      62900.00       39.40       64.86       
53.04       65.82     0.000935       7.99     8400.86      526.35           0.30  
  Reach-1       118798        50-yr      93700.00       39.40       69.64       
56.25       70.88     0.001059       9.26    11526.07      792.43           0.32  
  Reach-1       118798        100-yr    109000.00       39.40       71.61       
57.71       72.93     0.001096       9.70    13120.12      825.15           0.32  
  Reach-1       118798        500-yr    146000.00       39.40       75.87       



61.44       77.35     0.001150      10.49    16691.02      846.03           0.33  
                                                                                    
                                                                             
  Reach-1       118737        10-yr      62900.00       39.40       64.81       
53.04       65.77     0.000942       8.01     8372.55      526.02           0.31  
  Reach-1       118737        50-yr      93700.00       39.40       69.58       
56.25       70.82     0.001068       9.29    11474.71      791.36           0.32  
  Reach-1       118737        100-yr    109000.00       39.40       71.54       
57.71       72.88     0.001106       9.73    13064.28      824.03           0.32  
  Reach-1       118737        500-yr    146000.00       39.40       75.80       
61.44       77.29     0.001159      10.52    16630.95      845.77           0.33  
                                                                                    
                                                                             
  Reach-1       118675        10-yr      62900.00       39.88       64.76       
53.18       65.71     0.000946       7.95     8481.00      575.65           0.31  
  Reach-1       118675        50-yr      93700.00       39.88       69.54       
56.36       70.73     0.001040       9.12    11630.55      708.02           0.32  
  Reach-1       118675        100-yr    109000.00       39.88       71.50       
57.99       72.80     0.001082       9.59    13033.36      724.47           0.32  
  Reach-1       118675        500-yr    146000.00       39.88       75.71       
61.68       77.22     0.001163      10.53    16260.81      787.14           0.33  
                                                                                    
                                                                             
  Reach-1       118651        10-yr      62900.00       39.88       64.73       
53.18       65.68     0.000950       7.96     8462.95      574.30           0.31  
  Reach-1       118651        50-yr      93700.00       39.88       69.50       
56.36       70.70     0.001045       9.14    11605.42      707.72           0.32  
  Reach-1       118651        100-yr    109000.00       39.88       71.46       
57.99       72.76     0.001088       9.61    13006.51      724.16           0.32  
  Reach-1       118651        500-yr    146000.00       39.88       75.67       
61.68       77.19     0.001168      10.55    16229.21      786.96           0.33  
                                                                                    
                                                                             
  Reach-1       118490        10-yr      62900.00       39.50       64.80           
       65.42     0.000425       6.33    10402.75      625.59           0.25  
  Reach-1       118490        50-yr      93700.00       39.50       69.58           
       70.42     0.000448       7.46    13789.87      823.54           0.27  
  Reach-1       118490        100-yr    109000.00       39.50       71.54           
       72.47     0.000455       7.92    15451.35      872.95           0.27  
  Reach-1       118490        500-yr    146000.00       39.50       75.75           
       76.88     0.000464       8.84    19320.24      960.16           0.28  
                                                                                    
                                                                             
  Reach-1       118005        10-yr      62900.00       39.50       64.64           
       65.21     0.000375       6.07    10482.07      697.54           0.24  
  Reach-1       118005        50-yr      93700.00       39.50       69.43           
       70.19     0.000386       7.09    15038.09     1113.45           0.25  
  Reach-1       118005        100-yr    109000.00       39.50       71.41           
       72.24     0.000387       7.48    17285.45     1160.72           0.25  
  Reach-1       118005        500-yr    146000.00       39.50       75.67           



       76.62     0.000384       8.20    22382.64     1226.88           0.26  
                                                                                    
                                                                             
  Reach-1       117330        10-yr      62900.00       40.60       64.31           
       64.93     0.000450       6.29     9996.61      535.96           0.26  
  Reach-1       117330        50-yr      93700.00       40.60       69.04           
       69.90     0.000470       7.44    12907.92      764.50           0.27  
  Reach-1       117330        100-yr    109000.00       40.60       70.96           
       71.93     0.000482       7.95    14674.55     1193.01           0.28  
  Reach-1       117330        500-yr    146000.00       40.60       75.25           
       76.33     0.000458       8.60    21283.36     1654.62           0.28  
                                                                                    
                                                                             
  Reach-1       116307        10-yr      62900.00       38.50       63.55           
       64.38     0.000602       7.30     8680.34      503.00           0.30  
  Reach-1       116307        50-yr      93700.00       38.50       68.28           
       69.34     0.000591       8.41    13189.38     1162.84           0.31  
  Reach-1       116307        100-yr    109000.00       38.50       70.23           
       71.37     0.000585       8.82    15555.96     1260.25           0.31  
  Reach-1       116307        500-yr    146000.00       38.50       74.54           
       75.80     0.000553       9.52    21278.01     1377.40           0.31  
                                                                                    
                                                                             
  Reach-1       115807        10-yr      62900.00       37.40       63.25           
       64.08     0.000592       7.29     8644.22      470.23           0.29  
  Reach-1       115807        50-yr      93700.00       37.40       67.94           
       69.04     0.000602       8.51    12557.85      988.13           0.31  
  Reach-1       115807        100-yr    109000.00       37.40       69.86           
       71.07     0.000605       8.99    14520.41     1051.07           0.31  
  Reach-1       115807        500-yr    146000.00       37.40       74.10           
       75.50     0.000596       9.88    19114.26     1117.04           0.32  
                                                                                    
                                                                             
  Reach-1       114577        10-yr      62900.00       37.60       62.70           
       63.41     0.000457       6.83    10220.00      690.08           0.26  
  Reach-1       114577        50-yr      93700.00       37.60       67.36           
       68.33     0.000494       8.12    13995.73      956.25           0.28  
  Reach-1       114577        100-yr    109000.00       37.60       69.28           
       70.35     0.000504       8.60    15853.94      979.10           0.29  
  Reach-1       114577        500-yr    146000.00       37.60       73.50           
       74.78     0.000515       9.57    20093.77     1027.07           0.30  
                                                                                    
                                                                             
  Reach-1       114062        10-yr      62900.00       36.70       62.64           
       63.15     0.000325       5.75    11337.54      637.29           0.22  
  Reach-1       114062        50-yr      93700.00       36.70       67.31           
       68.04     0.000360       6.93    14479.30      726.26           0.24  
  Reach-1       114062        100-yr    109000.00       36.70       69.21           
       70.06     0.000378       7.46    15910.28      768.53           0.25  
  Reach-1       114062        500-yr    146000.00       36.70       73.40           



       74.49     0.000410       8.53    19204.28      805.36           0.27  
                                                                                    
                                                                             
  Reach-1       113859        10-yr      62900.00       36.20       62.54       
47.66       63.06     0.000506       5.78    11065.33      555.66           0.21  
  Reach-1       113859        50-yr      93700.00       36.20       67.15       
50.22       67.92     0.000646       7.09    13948.12      656.68           0.24  
  Reach-1       113859        100-yr    109000.00       36.20       69.03       
51.37       69.93     0.000715       7.67    15220.47      739.00           0.25  
  Reach-1       113859        500-yr    146000.00       36.20       73.16       
53.96       74.34     0.000854       8.85    18273.46      739.00           0.27  
                                                                                    
                                                                             
  Reach-1       113835                     Bridge                                   
                                                                             
                                                                                    
                                                                             
  Reach-1       113811        10-yr      62900.00       36.20       62.53           
       63.04     0.000507       5.79    11058.77      555.54           0.21  
  Reach-1       113811        50-yr      93700.00       36.20       67.14           
       67.91     0.000648       7.10    13938.00      656.58           0.24  
  Reach-1       113811        100-yr    109000.00       36.20       69.01           
       69.91     0.000716       7.68    15207.74      739.00           0.25  
  Reach-1       113811        500-yr    146000.00       36.20       73.14           
       74.32     0.000856       8.85    18258.03      739.00           0.27  
                                                                                    
                                                                             
  Reach-1       113597        10-yr      62900.00       37.90       62.46           
       62.94     0.000311       5.53    11659.93      651.90           0.22  
  Reach-1       113597        50-yr      93700.00       37.90       67.08           
       67.76     0.000343       6.66    14805.66      719.51           0.24  
  Reach-1       113597        100-yr    109000.00       37.90       68.96           
       69.75     0.000362       7.18    16184.31      747.99           0.24  
  Reach-1       113597        500-yr    146000.00       37.90       73.09           
       74.13     0.000395       8.25    19401.14      810.05           0.26  
                                                                                    
                                                                             
  Reach-1       112467        10-yr      62900.00       40.50       62.11           
       62.56     0.000343       5.41    11727.42      692.19           0.22  
  Reach-1       112467        50-yr      93700.00       40.50       66.72           
       67.36     0.000355       6.40    15049.30      747.75           0.24  
  Reach-1       112467        100-yr    109000.00       40.50       68.59           
       69.32     0.000368       6.87    16482.24      806.66           0.24  
  Reach-1       112467        500-yr    146000.00       40.50       72.72           
       73.65     0.000387       7.82    20077.85      889.99           0.26  
                                                                                    
                                                                             
  Reach-1       111334        10-yr      62900.00       38.90       61.87           
       62.20     0.000242       4.60    13754.60      785.91           0.19  
  Reach-1       111334        50-yr      93700.00       38.90       66.51           



       66.97     0.000252       5.45    17802.50      944.67           0.20  
  Reach-1       111334        100-yr    109000.00       38.90       68.38           
       68.91     0.000262       5.85    19637.81     1024.39           0.21  
  Reach-1       111334        500-yr    146000.00       38.90       72.53           
       73.21     0.000276       6.65    24487.15     1326.50           0.22  
                                                                                    
                                                                             
  Reach-1       110666        10-yr      62900.00       37.60       61.73           
       62.04     0.000214       4.49    14152.28      791.74           0.18  
  Reach-1       110666        50-yr      93700.00       37.60       66.36           
       66.80     0.000230       5.34    18736.43     1183.79           0.19  
  Reach-1       110666        100-yr    109000.00       37.60       68.24           
       68.73     0.000237       5.70    21024.96     1225.16           0.20  
  Reach-1       110666        500-yr    146000.00       37.60       72.41           
       73.01     0.000245       6.40    26183.53     1250.98           0.21  
                                                                                    
                                                                             
  Reach-1       110054        10-yr      62900.00       36.80       61.50           
       61.89     0.000258       5.10    13226.30      883.78           0.20  
  Reach-1       110054        50-yr      93700.00       36.80       66.09           
       66.64     0.000277       6.04    17809.82     1083.80           0.21  
  Reach-1       110054        100-yr    109000.00       36.80       67.95           
       68.56     0.000288       6.46    19879.04     1145.61           0.22  
  Reach-1       110054        500-yr    146000.00       36.80       72.08           
       72.83     0.000302       7.27    24885.86     1265.93           0.23  
                                                                                    
                                                                             
  Reach-1       109548        10-yr      62900.00       36.00       61.24           
       61.73     0.000363       5.61    11396.27      737.64           0.23  
  Reach-1       109548        50-yr      93700.00       36.00       65.80           
       66.46     0.000373       6.59    15468.42     1037.99           0.24  
  Reach-1       109548        100-yr    109000.00       36.00       67.64           
       68.38     0.000380       7.00    17413.60     1066.63           0.25  
  Reach-1       109548        500-yr    146000.00       36.00       71.75           
       72.65     0.000384       7.80    21866.48     1100.50           0.26  
                                                                                    
                                                                             
  Reach-1       109276        10-yr      62900.00       36.30       60.93       
48.07       61.56     0.000559       6.37     9878.07      525.72           0.26  
  Reach-1       109276        50-yr      93700.00       36.30       65.41       
50.81       66.27     0.000612       7.53    13557.68      997.11           0.27  
  Reach-1       109276        100-yr    109000.00       36.30       67.24       
52.04       68.19     0.000630       7.97    15392.91     1008.00           0.28  
  Reach-1       109276        500-yr    146000.00       36.30       71.34       
54.78       72.45     0.000646       8.77    19597.13     1042.44           0.29  
                                                                                    
                                                                             
  Reach-1       109192                     Bridge                                   
                                                                             
                                                                                    



                                                                             
  Reach-1       109108        10-yr      62900.00       36.30       60.83           
       61.47     0.000569       6.40     9825.83      525.05           0.26  
  Reach-1       109108        50-yr      93700.00       36.30       65.29           
       66.17     0.000623       7.57    13443.96      996.13           0.28  
  Reach-1       109108        100-yr    109000.00       36.30       67.12           
       68.08     0.000641       8.01    15273.36     1007.00           0.28  
  Reach-1       109108        500-yr    146000.00       36.30       71.21           
       72.34     0.000657       8.82    19469.79     1041.41           0.29  
                                                                                    
                                                                             
  Reach-1       108858        10-yr      62900.00       35.90       60.80           
       61.30     0.000318       5.69    11192.32      585.56           0.22  
  Reach-1       108858        50-yr      93700.00       35.90       65.25           
       65.98     0.000362       6.92    14518.96      972.79           0.24  
  Reach-1       108858        100-yr    109000.00       35.90       67.06           
       67.89     0.000379       7.41    16301.29      991.53           0.25  
  Reach-1       108858        500-yr    146000.00       35.90       71.14           
       72.16     0.000399       8.35    20423.32     1029.32           0.26  
                                                                                    
                                                                             
  Reach-1       108437        10-yr      62900.00       37.50       60.65           
       61.15     0.000397       5.65    11143.43      647.32           0.24  
  Reach-1       108437        50-yr      93700.00       37.50       65.12           
       65.80     0.000416       6.62    14675.43      988.68           0.25  
  Reach-1       108437        100-yr    109000.00       37.50       66.95           
       67.70     0.000420       7.02    16545.28     1059.51           0.26  
  Reach-1       108437        500-yr    146000.00       37.50       71.06           
       71.95     0.000412       7.76    21245.32     1222.49           0.26  
                                                                                    
                                                                             
  Reach-1       108025        10-yr      62900.00       38.50       60.51           
       60.99     0.000355       5.61    12098.81      915.66           0.23  
  Reach-1       108025        50-yr      93700.00       38.50       64.99           
       65.63     0.000361       6.53    16380.99      993.17           0.24  
  Reach-1       108025        100-yr    109000.00       38.50       66.82           
       67.53     0.000370       6.95    18219.80     1023.74           0.25  
  Reach-1       108025        500-yr    146000.00       38.50       70.91           
       71.78     0.000382       7.81    23043.30     1280.81           0.26  
                                                                                    
                                                                             
  Reach-1       107856        10-yr      62900.00       38.50       60.45           
       60.93     0.000355       5.59    12047.00      914.68           0.23  
  Reach-1       107856        50-yr      93700.00       38.50       64.94           
       65.56     0.000356       6.47    16331.55      992.31           0.24  
  Reach-1       107856        100-yr    109000.00       38.50       66.77           
       67.46     0.000363       6.87    18171.65     1022.95           0.24  
  Reach-1       107856        500-yr    146000.00       38.50       70.87           
       71.71     0.000371       7.69    22994.66     1279.42           0.25  
                                                                                    



                                                                             
  Reach-1       107836        10-yr      62900.00       46.00       59.87           
       60.78     0.001082       7.94     8939.68      840.30           0.38  
  Reach-1       107836        50-yr      93700.00       46.00       64.45           
       65.44     0.000830       8.41    13122.14     1004.67           0.35  
  Reach-1       107836        100-yr    109000.00       46.00       66.28           
       67.34     0.000796       8.77    15008.36     1051.94           0.34  
  Reach-1       107836        500-yr    146000.00       46.00       70.48           
       71.61     0.000686       9.23    19541.91     1103.12           0.33  
                                                                                    
                                                                             
  Reach-1       107816        10-yr      62900.00       32.90       60.13           
       60.51     0.000214       4.96    13033.90      738.13           0.18  
  Reach-1       107816        50-yr      93700.00       32.90       64.66           
       65.22     0.000249       6.04    16832.66     1014.84           0.20  
  Reach-1       107816        100-yr    109000.00       32.90       66.48           
       67.12     0.000267       6.52    18834.52     1185.47           0.21  
  Reach-1       107816        500-yr    146000.00       32.90       70.65           
       71.42     0.000279       7.29    24634.60     1430.03           0.22  
                                                                                    
                                                                             
  Reach-1       107696        10-yr      62900.00       32.90       60.10           
       60.48     0.000215       4.96    13013.96      737.76           0.18  
  Reach-1       107696        50-yr      93700.00       32.90       64.63           
       65.19     0.000250       6.05    16800.23     1012.84           0.20  
  Reach-1       107696        100-yr    109000.00       32.90       66.44           
       67.09     0.000268       6.53    18793.59     1183.93           0.21  
  Reach-1       107696        500-yr    146000.00       32.90       70.62           
       71.39     0.000280       7.30    24582.02     1430.03           0.22  
                                                                                    
                                                                             
  Reach-1       107348        10-yr      62900.00       34.30       59.86           
       60.37     0.000341       5.77    11366.23      716.13           0.23  
  Reach-1       107348        50-yr      93700.00       34.30       64.38           
       65.07     0.000368       6.80    15783.76     1281.62           0.24  
  Reach-1       107348        100-yr    109000.00       34.30       66.21           
       66.96     0.000372       7.19    18232.90     1370.76           0.25  
  Reach-1       107348        500-yr    146000.00       34.30       70.44           
       71.27     0.000355       7.75    24106.31     1407.06           0.25  
                                                                                    
                                                                             
  Reach-1       106758        10-yr      62900.00       36.10       59.45           
       60.12     0.000489       6.58     9673.57      654.03           0.27  
  Reach-1       106758        50-yr      93700.00       36.10       63.94           
       64.80     0.000487       7.58    13731.40     1049.39           0.28  
  Reach-1       106758        100-yr    109000.00       36.10       65.77           
       66.70     0.000485       7.95    15734.31     1138.72           0.28  
  Reach-1       106758        500-yr    146000.00       36.10       70.05           
       71.02     0.000441       8.43    20934.31     1249.90           0.27  
                                                                                    



                                                                             
  Reach-1       106049        10-yr      62900.00       34.30       58.64           
       59.67     0.000714       8.18     7894.09      572.71           0.32  
  Reach-1       106049        50-yr      93700.00       34.30       63.14           
       64.36     0.000688       9.21    12202.28     1188.84           0.33  
  Reach-1       106049        100-yr    109000.00       34.30       65.09           
       66.28     0.000636       9.32    14556.34     1222.86           0.32  
  Reach-1       106049        500-yr    146000.00       34.30       69.59           
       70.68     0.000511       9.29    20179.31     1274.01           0.30  
                                                                                    
                                                                             
  Reach-1       105690        10-yr      62900.00       33.60       58.56           
       59.38     0.000559       7.34     9021.61      757.15           0.29  
  Reach-1       105690        50-yr      93700.00       33.60       63.12           
       64.06     0.000520       8.12    13258.52     1010.10           0.29  
  Reach-1       105690        100-yr    109000.00       33.60       65.05           
       66.01     0.000497       8.34    15205.96     1010.14           0.29  
  Reach-1       105690        500-yr    146000.00       33.60       69.49           
       70.48     0.000436       8.66    19692.25     1010.23           0.27  
                                                                                    
                                                                             
  Reach-1       105514        10-yr      62900.00       32.50       58.44       
45.75       59.23     0.000736       7.20     9331.44      871.98           0.27  
  Reach-1       105514        50-yr      93700.00       32.50       63.09       
48.68       63.85     0.000665       7.47    14416.06     1165.55           0.27  
  Reach-1       105514        100-yr    109000.00       32.50       65.04       
49.99       65.79     0.000605       7.50    16700.72     1172.34           0.26  
  Reach-1       105514        500-yr    146000.00       32.50       69.52       
52.93       70.26     0.000488       7.48    21989.20     1188.23           0.24  
                                                                                    
                                                                             
  Reach-1       105474.5                   Bridge                                   
                                                                             
                                                                                    
                                                                             
  Reach-1       105435        10-yr      62900.00       32.50       58.39           
       59.18     0.000743       7.22     9285.00      862.49           0.27  
  Reach-1       105435        50-yr      93700.00       32.50       62.90           
       63.69     0.000693       7.58    14196.03     1164.90           0.27  
  Reach-1       105435        100-yr    109000.00       32.50       64.79           
       65.57     0.000635       7.63    16409.89     1171.48           0.26  
  Reach-1       105435        500-yr    146000.00       32.50       69.14           
       69.91     0.000519       7.65    21538.11     1186.59           0.24  
                                                                                    
                                                                             
  Reach-1       105266        10-yr      62900.00       32.70       58.31           
       59.06     0.000508       7.03     9592.59      796.76           0.28  
  Reach-1       105266        50-yr      93700.00       32.70       62.67           
       63.56     0.000495       7.90    13413.80      940.60           0.28  
  Reach-1       105266        100-yr    109000.00       32.70       64.49           



       65.43     0.000488       8.23    15138.96      960.50           0.28  
  Reach-1       105266        500-yr    146000.00       32.70       68.73           
       69.75     0.000451       8.74    19299.97      990.31           0.28  
                                                                                    
                                                                             
  Reach-1       104860        10-yr      62900.00       32.70       57.83           
       58.80     0.000671       7.98     8383.56      775.35           0.32  
  Reach-1       104860        50-yr      93700.00       32.70       62.23           
       63.32     0.000624       8.78    12302.75      945.44           0.31  
  Reach-1       104860        100-yr    109000.00       32.70       64.07           
       65.20     0.000605       9.08    14057.12      960.30           0.31  
  Reach-1       104860        500-yr    146000.00       32.70       68.39           
       69.55     0.000531       9.42    18235.00      975.14           0.30  
                                                                                    
                                                                             
  Reach-1       104344        10-yr      62900.00       31.50       57.30           
       58.42     0.000761       8.51     7669.85      692.14           0.34  
  Reach-1       104344        50-yr      93700.00       31.50       61.56           
       62.94     0.000773       9.76    12183.61     1191.46           0.35  
  Reach-1       104344        100-yr    109000.00       31.50       63.41           
       64.83     0.000748      10.09    14425.04     1223.59           0.35  
  Reach-1       104344        500-yr    146000.00       31.50       67.85           
       69.24     0.000647      10.42    20019.33     1299.59           0.33  
                                                                                    
                                                                             
  Reach-1       103793        10-yr      62900.00       28.90       56.89           
       58.00     0.000740       8.49     7653.37      571.98           0.33  
  Reach-1       103793        50-yr      93700.00       28.90       61.00           
       62.49     0.000811      10.05    11168.23      982.63           0.36  
  Reach-1       103793        100-yr    109000.00       28.90       62.79           
       64.39     0.000811      10.54    12966.60     1019.77           0.36  
  Reach-1       103793        500-yr    146000.00       28.90       67.18           
       68.83     0.000736      11.12    17472.25     1032.16           0.35  
                                                                                    
                                                                             
  Reach-1       103278        10-yr      62900.00       37.91       55.93           
       57.44     0.001443       9.94     6779.51      844.27           0.44  
  Reach-1       103278        50-yr      93700.00       37.91       60.46           
       61.99     0.001193      10.43    11606.19     1249.31           0.41  
  Reach-1       103278        100-yr    109000.00       37.91       62.41           
       63.88     0.001064      10.48    14121.32     1358.98           0.39  
  Reach-1       103278        500-yr    146000.00       37.91       67.08           
       68.33     0.000774      10.16    20957.80     1499.05           0.35  
                                                                                    
                                                                             
  Reach-1       103063        10-yr      62900.00       37.88       55.64           
       57.13     0.001398       9.84     6791.49      764.89           0.43  
  Reach-1       103063        50-yr      93700.00       37.88       60.08           
       61.72     0.001238      10.68    11040.45     1223.16           0.42  
  Reach-1       103063        100-yr    109000.00       37.88       62.07           



       63.64     0.001101      10.72    13631.66     1396.54           0.40  
  Reach-1       103063        500-yr    146000.00       37.88       66.88           
       68.16     0.000775      10.25    20656.29     1481.85           0.35  
                                                                                    
                                                                             
  Reach-1       102843        10-yr      62900.00       30.40       55.79           
       56.78     0.000650       8.00     8064.50      504.22           0.31  
  Reach-1       102843        50-yr      93700.00       30.40       60.09           
       61.43     0.000709       9.49    11296.31      805.69           0.34  
  Reach-1       102843        100-yr    109000.00       30.40       61.94           
       63.42     0.000721      10.04    12800.30      813.71           0.34  
  Reach-1       102843        500-yr    146000.00       30.40       66.27           
       67.96     0.000706      10.98    16350.98      824.77           0.35  
                                                                                    
                                                                             
  Reach-1       102205        10-yr      62900.00       30.70       55.50           
       56.35     0.000567       7.42     8483.13      419.84           0.29  
  Reach-1       102205        50-yr      93700.00       30.70       59.70           
       60.97     0.000667       9.09    10817.88      765.90           0.32  
  Reach-1       102205        100-yr    109000.00       30.70       61.52           
       62.96     0.000691       9.70    12359.42      871.56           0.33  
  Reach-1       102205        500-yr    146000.00       30.70       65.85           
       67.51     0.000680      10.66    16268.10      929.91           0.34  
                                                                                    
                                                                             
  Reach-1       101667        10-yr      62900.00       30.10       55.09           
       56.02     0.000627       7.75     8439.44      695.80           0.31  
  Reach-1       101667        50-yr      93700.00       30.10       59.35           
       60.60     0.000677       9.16    11567.40      746.25           0.33  
  Reach-1       101667        100-yr    109000.00       30.10       61.18           
       62.57     0.000693       9.73    12945.04      762.12           0.34  
  Reach-1       101667        500-yr    146000.00       30.10       65.51           
       67.14     0.000687      10.72    16294.37      785.45           0.34  
                                                                                    
                                                                             
  Reach-1       101095        10-yr      62900.00       28.80       54.83           
       55.67     0.000526       7.47     9541.40      803.98           0.28  
  Reach-1       101095        50-yr      93700.00       28.80       59.12           
       60.20     0.000566       8.73    13055.67      836.88           0.30  
  Reach-1       101095        100-yr    109000.00       28.80       60.95           
       62.15     0.000581       9.26    14617.09      872.70           0.31  
  Reach-1       101095        500-yr    146000.00       28.80       65.33           
       66.70     0.000571      10.12    18638.18      930.69           0.31  
                                                                                    
                                                                             
  Reach-1       100491        10-yr      62900.00       29.40       54.57           
       55.33     0.000514       7.08     9988.01      986.58           0.28  
  Reach-1       100491        50-yr      93700.00       29.40       58.91           
       59.83     0.000514       8.06    14548.33     1090.72           0.29  
  Reach-1       100491        100-yr    109000.00       29.40       60.78           



       61.75     0.000506       8.40    16607.65     1103.24           0.29  
  Reach-1       100491        500-yr    146000.00       29.40       65.26           
       66.29     0.000464       8.92    21581.28     1117.19           0.28  
                                                                                    
                                                                             
  Reach-1       99703         10-yr      62900.00       29.40       54.26           
       54.90     0.000486       6.41     9843.12      615.32           0.27  
  Reach-1       99703         50-yr      93700.00       29.40       58.52           
       59.41     0.000524       7.60    13044.59      795.12           0.28  
  Reach-1       99703         100-yr    109000.00       29.40       60.35           
       61.34     0.000533       8.08    14504.31      801.77           0.29  
  Reach-1       99703         500-yr    146000.00       29.40       64.70           
       65.89     0.000523       8.94    18032.18      815.79           0.30  
                                                                                    
                                                                             
  Reach-1       99111         10-yr      62900.00       30.00       53.84           
       54.59     0.000544       6.92     9100.06      516.40           0.28  
  Reach-1       99111         50-yr      93700.00       30.00       57.97           
       59.05     0.000612       8.38    11610.10      665.55           0.31  
  Reach-1       99111         100-yr    109000.00       30.00       59.74           
       60.97     0.000637       8.98    12824.59      697.68           0.32  
  Reach-1       99111         500-yr    146000.00       30.00       63.99           
       65.51     0.000645      10.05    15844.02      719.72           0.33  
                                                                                    
                                                                             
  Reach-1       98439         10-yr      62900.00       27.80       53.56           
       54.23     0.000445       6.59     9911.42      720.56           0.26  
  Reach-1       98439         50-yr      93700.00       27.80       57.70           
       58.64     0.000500       7.91    13163.11      806.88           0.28  
  Reach-1       98439         100-yr    109000.00       27.80       59.48           
       60.53     0.000519       8.44    14607.58      818.00           0.29  
  Reach-1       98439         500-yr    146000.00       27.80       63.78           
       65.04     0.000523       9.38    18231.24      865.78           0.30  
                                                                                    
                                                                             
  Reach-1       97712         10-yr      62900.00       29.00       53.29           
       53.91     0.000410       6.35    10824.98      964.12           0.25  
  Reach-1       97712         50-yr      93700.00       29.00       57.41           
       58.26     0.000457       7.58    14844.42      984.80           0.27  
  Reach-1       97712         100-yr    109000.00       29.00       59.19           
       60.14     0.000474       8.09    16599.87      993.03           0.28  
  Reach-1       97712         500-yr    146000.00       29.00       63.50           
       64.64     0.000477       8.98    20961.37     1037.93           0.29  
                                                                                    
                                                                             
  Reach-1       97059         10-yr      62900.00       28.80       52.79           
       53.57     0.000600       7.09     9161.41      641.17           0.29  
  Reach-1       97059         50-yr      93700.00       28.80       56.77           
       57.88     0.000666       8.54    11893.42      726.28           0.32  
  Reach-1       97059         100-yr    109000.00       28.80       58.47           



       59.74     0.000693       9.15    13156.27      758.50           0.33  
  Reach-1       97059         500-yr    146000.00       28.80       62.66           
       64.22     0.000697      10.23    16527.49      864.63           0.34  
                                                                                    
                                                                             
  Reach-1       96094         10-yr      62900.00       26.50       51.94           
       52.94     0.000662       8.11     8612.21      582.01           0.32  
  Reach-1       96094         50-yr      93700.00       26.50       55.62           
       57.13     0.000815      10.05    10869.04      641.72           0.36  
  Reach-1       96094         100-yr    109000.00       26.50       57.19           
       58.94     0.000879      10.88    11879.87      650.44           0.38  
  Reach-1       96094         500-yr    146000.00       26.50       61.14           
       63.38     0.000942      12.40    14575.87      705.86           0.40  
                                                                                    
                                                                             
  Reach-1       95310         10-yr      62900.00       30.30       51.58           
       52.34     0.000681       7.01     8966.77      555.70           0.31  
  Reach-1       95310         50-yr      93700.00       30.30       55.27           
       56.39     0.000778       8.47    11084.96      589.63           0.34  
  Reach-1       95310         100-yr    109000.00       30.30       56.85           
       58.14     0.000810       9.11    12026.42      604.78           0.35  
  Reach-1       95310         500-yr    146000.00       30.30       60.90           
       62.51     0.000802      10.20    14733.75      726.70           0.36  
                                                                                    
                                                                             
  Reach-1       94285         10-yr      62900.00       28.50       51.19           
       51.83     0.000338       6.44     9772.27      519.36           0.26  
  Reach-1       94285         50-yr      93700.00       28.50       54.77           
       55.78     0.000422       8.07    11692.92      548.37           0.30  
  Reach-1       94285         100-yr    109000.00       28.50       56.30           
       57.50     0.000459       8.80    12538.23      558.28           0.31  
  Reach-1       94285         500-yr    146000.00       28.50       60.29           
       61.86     0.000492      10.08    15123.82      828.46           0.33  
                                                                                    
                                                                             
  Reach-1       93233         10-yr      62900.00       29.90       50.61           
       51.39     0.000494       7.10     8859.86      533.10           0.31  
  Reach-1       93233         50-yr      93700.00       29.90       54.06           
       55.24     0.000592       8.74    10745.47      565.22           0.35  
  Reach-1       93233         100-yr    109000.00       29.90       55.53           
       56.92     0.000631       9.46    11582.20      573.26           0.36  
  Reach-1       93233         500-yr    146000.00       29.90       59.50           
       61.26     0.000637      10.66    14088.22      833.94           0.37  
                                                                                    
                                                                             
  Reach-1       92033         10-yr      62900.00       29.80       50.23           
       50.82     0.000370       6.16    10210.70      812.48           0.31  
  Reach-1       92033         50-yr      93700.00       29.80       53.78           
       54.57     0.000371       7.11    13281.04      893.94           0.32  
  Reach-1       92033         100-yr    109000.00       29.80       55.32           



       56.20     0.000368       7.53    14670.65      918.86           0.32  
  Reach-1       92033         500-yr    146000.00       29.80       59.50           
       60.51     0.000317       8.09    18653.35      979.61           0.31  
                                                                                    
                                                                             
  Reach-1       91406         10-yr      62900.00       28.70       50.07           
       50.62     0.000260       5.94    10752.12      823.15           0.27  
  Reach-1       91406         50-yr      93700.00       28.70       53.59           
       54.36     0.000285       7.12    13816.65      908.16           0.29  
  Reach-1       91406         100-yr    109000.00       28.70       55.11           
       55.99     0.000295       7.62    15226.18      945.86           0.30  
  Reach-1       91406         500-yr    146000.00       28.70       59.30           
       60.33     0.000272       8.28    19348.98     1002.18           0.29  
                                                                                    
                                                                             
  Reach-1       90774         10-yr      62900.00       27.90       50.01       
37.27       50.46     0.000163       5.42    12076.70      796.44           0.22  
  Reach-1       90774         50-yr      93700.00       27.90       53.50       
39.61       54.19     0.000201       6.72    14964.82      895.87           0.25  
  Reach-1       90774         100-yr    109000.00       27.90       55.01       
40.65       55.81     0.000216       7.27    16332.63      915.80           0.26  
  Reach-1       90774         500-yr    146000.00       27.90       59.19       
42.91       60.16     0.000217       8.10    20277.89      974.47           0.27  
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APPENDIX C: Proposed Conditions 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_rev1
Project File : ElmSt_NoRise_rev1.prj
Run Date and Time: 3/18/2021 1:47:48 PM

Project in English units

Project Description:
******************************************************************************

SSB34N-1.I
   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:
             SCT001, SCT002, SCT003, SCT004, SCT005, 



SCT006
             SCT007, SCT008, SCT009, SCT010

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:
              SCT011, SCT012, 
SCT013, SCT014, SCT015, SCT016
              SCT017, SCT018, SCT019, SCT020, 
SCT021

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

             SCT001.DAT       
42079, 42229, 42394, 42455
                                       
42495, 42718, 42878, 43060
                                       43257, 
44701, 45389

             SCT002.DAT                46699, 48708, 48960, 
49694
                                       50618

             SCT003.DAT  
51730, 52382, 53701, 54418
                                      



55962, 56690

             SCT004.DAT                58524, 59299, 59615, 
60406
                                       61649, 62466, 62688

           
SCT005.DAT                63044, 64030, 66460, 66803

             
SCT006.DAT                67923, 70236, 71761, 72407

             SCT007.DAT 
75577, 76476

             SCT008.DAT                77735, 
79960

             SCT009.DAT                82038, 83016, 83977, 85098
    
86110

             SCT010.DAT             
86810, 87658, 88531

             SCT011.DAT                92687, 93755, 
94799, 95659

             SCT012.DAT                96483

             
SCT014.DAT                111864, 113028, 115241

             SCT015.DAT     
116763, 118709, 119068, 119282

             SCT017.DAT            
126765 (DS FACE OF RT 202)

             SCT018.DAT                
133280, 134191

             SCT019.DAT                137781
               
138755

             SCT020.DAT                
139825, 140847, 141772
                                       142729, 143653, 
144672



             SCT021.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
  FREQUENCY-  FAIRMOUNT DAM TO PORT KENNEDY 
GAGE
  FILE:SSB34N-1.I   Q=74000 CFS (10 YR REGULATED) / 62900 
CFS
***************************************************************************
***
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:
             SCT001, SCT002, SCT003, SCT004, SCT005, 
SCT006
             SCT007, SCT008, SCT009, SCT010

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:
              SCT011, SCT012, 
SCT013, SCT014, SCT015, SCT016
              SCT017, SCT018, SCT019, SCT020, 
SCT021

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

             SCT001.DAT       



42079, 42229, 42394, 42455
                                       
42495, 42718, 42878, 43060
                                       43257, 
44701, 45389

             SCT002.DAT                46699, 48708, 48960, 
49694
                                       50618

             SCT003.DAT  
51730, 52382, 53701, 54418
                                      
55962, 56690

             SCT004.DAT                58524, 59299, 59615, 
60406
                                       61649, 62466, 62688

           
SCT005.DAT                63044, 64030, 66460, 66803

             
SCT006.DAT                67923, 70236, 71761, 72407

             SCT007.DAT 
75577, 76476

             SCT008.DAT                77735, 
79960

             SCT009.DAT                82038, 83016, 83977, 85098
    
86110

             SCT010.DAT             
86810, 87658, 88531

             SCT011.DAT                92687, 93755, 
94799, 95659

             SCT012.DAT                96483

             
SCT014.DAT                111864, 113028, 115241

             SCT015.DAT     
116763, 118709, 119068, 119282

             SCT017.DAT            



126765 (DS FACE OF RT 202)

             SCT018.DAT                
133280, 134191

             SCT019.DAT                137781
               
138755

             SCT020.DAT                
139825, 140847, 141772
                                       142729, 143653, 
144672

             SCT021.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.I   Q=128000 CFS (100 YR NATURAL ) / 109000 CFS

                                                                                

PLAN DATA

Plan Title: ProposedConditions
Plan File : 
k:\AMT_WaterResources\112243004_ElmSt_NoRise\Models\HEC-RAS\ElmSt_NoRise_rev1.p05

           Geometry Title: Proposed_Geometry
           Geometry File : 
k:\AMT_WaterResources\112243004_ElmSt_NoRise\Models\HEC-RAS\ElmSt_NoRise_rev1.g05

           Flow Title    : Proposed_Flow
           Flow File     : 
k:\AMT_WaterResources\112243004_ElmSt_NoRise\Models\HEC-RAS\ElmSt_NoRise_rev1.f06

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: Proposed_Flow
Flow File : 
k:\AMT_WaterResources\112243004_ElmSt_NoRise\Models\HEC-RAS\ElmSt_NoRise_rev1.f06

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: Proposed_Geometry
Geometry File : 
k:\AMT_WaterResources\112243004_ElmSt_NoRise\Models\HEC-RAS\ElmSt_NoRise_rev1.g05

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.  200 FT ADDED TO THE UPSTREAM 
             FACE
STATION OF 147996 RESULTS IN A STATION OF 148196, HOWEVER, 
             THE WSEL AT



X-148266 WILL BE ASSUMED APPLICABLE TO THE GAGE.

Station Elevation Data    num=      43
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000   102.2    1060      91    1100      91    1110      91    1150      91
    1210      91    1320      91    1360      91    1390      91  1499.9      91
    1500    71.3    1550    71.5    1660    68.1    1690      67    1700    65.5
    1730    57.9    1800      54    1810    53.9    1840    54.4    1890    52.1
    1930    52.1    1980      53    2020    51.6    2100    54.6    2130    54.1
    2180    58.6    2210    70.4    2220    72.6    2270    81.1    2360    84.6
    2380      84    2440    86.6    2450    86.5  2450.1      99    2580      99
    2590      99    2650      99    2680      99    2700      99    2740      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   Right     Coeff Contr.   Expan.
          1700    2220              288     288     288             .3       .5

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     Sta    Elev     Sta    Elev
   572.4     109   572.5    88.7   662.5    88.2   747.5   89.54   747.6   88.07
   747.7   68.17   773.5   59.38   788.5   57.38   842.5   53.58   880.4    53.7
   880.5    91.3   887.5    91.3   887.6   53.78   890.5   53.78   907.5   55.78
   929.5   52.18  1006.5   51.38    1010   51.61  1015.4      52  1015.5    94.6
  1022.8    94.6  1022.9    52.6  1036.5   53.38  1057.5   50.48  1089.5   50.38
  1159.7   55.38  1159.8    97.9  1165.8    97.9  1165.9    54.9  1185.5   52.98
  1238.5   55.58  1246.5   59.38  1270.8      74  1297.7   93.97  1297.8  101.17
  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   Right     Coeff Contr.   Expan.
         747.7  1270.8               17      17      17             .3       .5

BRIDGE                 



RIVER: RIVER-1         
REACH: Reach-1            RS: 147978.5

INPUT
Description: Bridge #10X-147961 IS THE DS FACE DTM STATION OF OLD RT 363 
             BRIDGE
X1147961    25    1060    1540      54      54      
             54
OLD RT 363 BRIDGE
HELICOPTER FLIGHT PHOTO #38

Distance from Upstream XS =      .1
Deck/Roadway Width        =    16.8
Weir Coefficient          =     2.6
Upstream  Deck/Roadway Coordinates
    num=      10
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
   747.5   89.54   89.54   747.6   89.54   88.07   880.5    92.8    91.3
   887.5    92.8    91.3  1015.5    96.1    94.6  1022.8    96.1    94.6
  1159.8    99.3    97.9  1165.8    99.3    97.9  1297.8   102.6  101.17
  1297.9   102.6   102.6

Upstream Bridge Cross Section Data
Station Elevation Data    num=      36
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
   572.4     109   572.5    88.7   662.5    88.2   747.5   89.54   747.6   88.07
   747.7   68.17   773.5   59.38   788.5   57.38   842.5   53.58   880.4    53.7
   880.5    91.3   887.5    91.3   887.6   53.78   890.5   53.78   907.5   55.78
   929.5   52.18  1006.5   51.38    1010   51.61  1015.4      52  1015.5    94.6
  1022.8    94.6  1022.9    52.6  1036.5   53.38  1057.5   50.48  1089.5   50.38
  1159.7   55.38  1159.8    97.9  1165.8    97.9  1165.9    54.9  1185.5   52.98
  1238.5   55.58  1246.5   59.38  1270.8      74  1297.7   93.97  1297.8  101.17
  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    Coeff Contr.   Expan.
         747.7  1270.8             .3       .5

Downstream  Deck/Roadway Coordinates
    num=      10
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
   747.5   89.54   89.54   747.6   89.54   88.07   880.5    92.8    91.3
   887.5    92.8    91.3  1015.5    96.1    94.6  1022.8    96.1    94.6
  1159.8    99.3    97.9  1165.8    99.3    97.9  1297.8   102.6  101.17
  1297.9   102.6   102.6



Downstream Bridge Cross Section Data
Station Elevation Data    num=      36
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
   572.4     109   572.5    88.7   662.5    88.2   747.5   89.54   747.6   88.07
   747.7   68.17   773.5   59.38   788.5   57.38   842.5   53.58   880.4    53.7
   880.5    91.3   887.5    91.3   887.6   53.78   890.5   53.78   907.5   55.78
   929.5   52.18  1006.5   51.38    1010   51.61  1015.4      52  1015.5    94.6
  1022.8    94.6  1022.9    52.6  1036.5   53.38  1057.5   50.48  1089.5   50.38
  1159.7   55.38  1159.8    97.9  1165.8    97.9  1165.9    54.9  1185.5   52.98
  1238.5   55.58  1246.5   59.38  1270.8      74  1297.7   93.97  1297.8  101.17
  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    Coeff Contr.   Expan.
         747.7  1270.8             .3       .5

Upstream Embankment side slope              =       0 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: 147961  

INPUT



Description: 
Station Elevation Data    num=      36
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
   572.4     109   572.5    88.7   662.5    88.2   747.5   89.54   747.6   88.07
   747.7   68.17   773.5   59.38   788.5   57.38   842.5   53.58   880.4    53.7
   880.5    91.3   887.5    91.3   887.6   53.78   890.5   53.78   907.5   55.78
   929.5   52.18  1006.5   51.38    1010   51.61  1015.4      52  1015.5    94.6
  1022.8    94.6  1022.9    52.6  1036.5   53.38  1057.5   50.48  1089.5   50.38
  1159.7   55.38  1159.8    97.9  1165.8    97.9  1165.9    54.9  1185.5   52.98
  1238.5   55.58  1246.5   59.38  1270.8      74  1297.7   93.97  1297.8  101.17
  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   Right     Coeff Contr.   Expan.
         747.7  1270.8               54      54      54             .3       .5

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 147907  

INPUT
Description: X-147855 IS THE US FACE DTM STATION OF NEW RT 363 BRIDGE
X1147855 
                32    1150    1700      78      78      78

Station Elevation Data    num=      39
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1660    95.8    1661    95.8    1700    91.1    1740    86.3    1790    72.5
    1810    70.6    1840      59    1920      53    1960    54.2    2030    51.1
    2070    52.6    2110    50.9    2190    54.3    2200    54.3    2210    54.2
    2220    54.2    2260    56.7    2270    59.9    2290    70.1    2300    72.3
    2310    72.5    2320    74.2    2340      89    2350    91.5    2380    92.4
    2390    92.2    2420    86.4    2430    85.9    2440    85.9    2460    86.6
    2470    86.4    2480    87.1    2490    91.5    2510   104.2    2520   107.4
    2630   113.9    2640   114.3    2690   112.2    2732     114

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    1660     .07    1810    .032    2300     .07

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          1810    2300               60      60      60             .3       .5

CROSS SECTION          



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    Elev
   816.8     105   816.9    87.5     878    72.5   904.8      71   904.9   105.5
   908.8   104.6   908.9      71     910    70.8     935    66.8   948.5    59.4
     963    55.2  1009.5    52.2  1009.6      65  1009.8      65  1009.9   105.1
  1013.8   105.2  1013.9      65    1014      65    1015    51.8  1028.5      51
  1054.5    55.7  1085.5    51.1  1106.5    53.7  1124.5    53.2  1145.5    49.6
  1149.5      50  1149.6      65  1149.8      65  1149.9     106  1153.8     106
  1153.9      65    1154      65    1155    51.4  1162.5    52.6  1223.5    50.6
  1289.5    53.4  1289.6      65  1289.8      65  1289.9   106.8  1293.8   106.8
  1293.9      65    1294      65    1295    53.8  1356.5    56.4  1371.5    59.4
  1394.8    74.5  1394.9   107.4  1398.8   108.4  1398.9   108.4    1430   108.4
    1475   108.7  1482.8   108.9  1482.9   108.9  1486.8   108.9  1486.9    83.5
    1530    83.5    1531    84.5    1550    84.5  1569.9    92.2    1570   109.4
  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.   Expan.
           910  1394.8               70      70      70             .3       .5

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



   816.8     115   104.6  1622.8     115   104.6

Upstream Bridge Cross Section Data
Station Elevation Data    num=      63
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
   816.8     105   816.9    87.5     878    72.5   904.8      71   904.9   105.5
   908.8   104.6   908.9      71     910    70.8     935    66.8   948.5    59.4
     963    55.2  1009.5    52.2  1009.6      65  1009.8      65  1009.9   105.1
  1013.8   105.2  1013.9      65    1014      65    1015    51.8  1028.5      51
  1054.5    55.7  1085.5    51.1  1106.5    53.7  1124.5    53.2  1145.5    49.6
  1149.5      50  1149.6      65  1149.8      65  1149.9     106  1153.8     106
  1153.9      65    1154      65    1155    51.4  1162.5    52.6  1223.5    50.6
  1289.5    53.4  1289.6      65  1289.8      65  1289.9   106.8  1293.8   106.8
  1293.9      65    1294      65    1295    53.8  1356.5    56.4  1371.5    59.4
  1394.8    74.5  1394.9   107.4  1398.8   108.4  1398.9   108.4    1430   108.4
    1475   108.7  1482.8   108.9  1482.9   108.9  1486.8   108.9  1486.9    83.5
    1530    83.5    1531    84.5    1550    84.5  1569.9    92.2    1570   109.4
  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    Coeff Contr.   Expan.
           910  1394.8             .3       .5

Downstream  Deck/Roadway Coordinates
    num=       2
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
   816.8     115   104.6  1622.8     115   104.6

Downstream Bridge Cross Section Data
Station Elevation Data    num=      63
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
   816.8     105   816.9    87.5     878    72.5   904.8      71   904.9   105.5
   908.8   104.6   908.9      71     910    70.8     935    66.8   948.5    59.4
     963    55.2  1009.5    52.2  1009.6      65  1009.8      65  1009.9   105.1
  1013.8   105.2  1013.9      65    1014      65    1015    51.8  1028.5      51
  1054.5    55.7  1085.5    51.1  1106.5    53.7  1124.5    53.2  1145.5    49.6
  1149.5      50  1149.6      65  1149.8      65  1149.9     106  1153.8     106
  1153.9      65    1154      65    1155    51.4  1162.5    52.6  1223.5    50.6
  1289.5    53.4  1289.6      65  1289.8      65  1289.9   106.8  1293.8   106.8
  1293.9      65    1294      65    1295    53.8  1356.5    56.4  1371.5    59.4
  1394.8    74.5  1394.9   107.4  1398.8   108.4  1398.9   108.4    1430   108.4
    1475   108.7  1482.8   108.9  1482.9   108.9  1486.8   108.9  1486.9    83.5
    1530    83.5    1531    84.5    1550    84.5  1569.9    92.2    1570   109.4
  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    Coeff Contr.   Expan.
           910  1394.8             .3       .5

Upstream Embankment side slope              =       0 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         =     115
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: 147777  

INPUT
Description: 
Station Elevation Data    num=      63
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
   816.8     105   816.9    87.5     878    72.5   904.8      71   904.9   105.5
   908.8   104.6   908.9      71     910    70.8     935    66.8   948.5    59.4
     963    55.2  1009.5    52.2  1009.6      65  1009.8      65  1009.9   105.1
  1013.8   105.2  1013.9      65    1014      65    1015    51.8  1028.5      51
  1054.5    55.7  1085.5    51.1  1106.5    53.7  1124.5    53.2  1145.5    49.6
  1149.5      50  1149.6      65  1149.8      65  1149.9     106  1153.8     106
  1153.9      65    1154      65    1155    51.4  1162.5    52.6  1223.5    50.6
  1289.5    53.4  1289.6      65  1289.8      65  1289.9   106.8  1293.8   106.8
  1293.9      65    1294      65    1295    53.8  1356.5    56.4  1371.5    59.4
  1394.8    74.5  1394.9   107.4  1398.8   108.4  1398.9   108.4    1430   108.4
    1475   108.7  1482.8   108.9  1482.9   108.9  1486.8   108.9  1486.9    83.5



    1530    83.5    1531    84.5    1550    84.5  1569.9    92.2    1570   109.4
  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.   Expan.
           910  1394.8              309     309     309             .3       .5

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 147468  

INPUT
Description: 
Station Elevation Data    num=      46
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000   112.9    1030     103    1060      98    1070      98    1080      98
    1100      98    1110      98    1130      98    1140      98    1250      98
    1270      98    1380      98    1400      98    1430      98    1530      98
    1590      98    1640      98    1700      98  1769.9      98    1770      78
    1830    78.3    1940    72.5    1950    70.5    1970    60.6    1980    57.6
    2090    52.7    2120    52.6    2170    50.4    2180    50.5    2230    51.1
    2240    51.1    2250      51    2270      51    2350    53.1    2370    53.3
    2410    54.8    2420    56.4    2444      68    2470    80.9    2480    84.5
    2510    86.5    2520    86.5    2540    84.7    2550    86.4    2620   119.2
    2722     125

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .07    1950    .032    2444     .07

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          1950    2444              632     632     632             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 146836  

INPUT
Description: 
Station Elevation Data    num=      34
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000   115.1    1010   111.3    1120    90.7    1170    87.4    1190    87.2
    1300      82    1410    78.2    1430    78.2    1450    78.4    1490    78.5



    1600    75.4    1620      75    1690    75.5    1800    71.5    1810    71.4
    1830    71.6    1840    71.6    1930    66.7    1980    71.7    2007      68
    2090    56.7    2200    52.6    2270    50.3    2380    52.7    2450    56.4
    2460    57.9    2483      68    2520    83.5    2530    85.6    2560    86.8
    2620      99    2730     103    2840   110.9    2892   113.1

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .07    2007    .032    2483     .07

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          2007    2483              575     575     575             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 146261  

INPUT
Description: 
Station Elevation Data    num=      35
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000    99.8    1010    94.4    1020      94    1050      94    1060      94
    1080      94    1100      94    1140      94    1250      94    1350      94
    1460      94  1569.9      94    1570    74.4    1670    72.3    1780    71.1
    1800      71    1890    69.7    1900    67.2    1920    58.1    1930      55
    1970    52.4    2000    52.7    2040    52.7    2110    50.3    2220    52.3
    2300      58    2348      70    2410    85.4    2450    87.4    2490    95.6
    2550      97    2590    97.2    2700   101.7    2810   109.4    2896   116.8

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .07    1890    .032    2348     .07

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          1890    2348              543     543     543             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 145718  

INPUT
Description: FROM FILE SCT021.DAT

Station Elevation Data    num=      36
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000    97.5    1030      95    1040      95    1070      95    1080      95



    1100      95    1210      95  1449.9      95    1450    74.5    1490    73.8
    1500    72.4    1520      68    1530    67.8    1550      68    1600    67.9
    1630    65.6    1650    69.7    1700    70.2    1750    70.1    1770    69.3
    1780    67.8    1810    55.6    1850    52.8    1920    52.5    2000    50.4
    2100    50.5    2190    58.3    2210    66.2    2220    68.1    2270    71.9
    2280      72    2282      72    2302      76    2322      80    2382      88
    2402      92

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .07    1780    .032    2220     .07

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          1780    2220              396     396     396             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 145322  

INPUT
Description: 
Station Elevation Data    num=      31
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
     370      93     371      93     372      93     373      93     390      93
     420      93   769.9      93     770      73     840      72     920      68
    1000    70.1    1020    70.2    1080    68.7    1090    66.2    1100    60.3
    1110    55.9    1170    52.9    1220    52.5    1330    50.5    1430    48.8
    1450    48.8    1480    49.6    1530    59.2    1560    69.4    1630    73.5
    1680    85.7    1700    86.4    1710    86.4    1720      87    1830     104
    1911   110.6

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
     370     .07    1080    .032    1560     .07

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          1080    1560             1199    1199    1199             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 144123  

INPUT
Description: 
Station Elevation Data    num=      40
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev



    1000   139.6    1100    98.6    1110    92.7    1120    90.1    1230    83.5
    1330      75    1350    75.1    1460    77.1    1520    76.9    1530      77
    1540    76.9    1550    76.9    1660    74.7    1700    72.1    1710    72.1
    1730    72.3    1740    72.4    1770    69.7    1790    60.6    1800    57.5
    1910    54.4    1960    53.4    2040    53.3    2060      53    2070    53.1
    2130    54.5    2220    52.5    2330      57    2340    58.5    2350    62.2
    2360    64.7    2440    70.8    2470    81.7    2480      84    2510    84.7
    2520    84.6    2610      80    2630      80    2660    90.8    2670    92.5

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .07    1770    .032    2360     .07

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          1770    2360              899     899     899             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 143224  

INPUT
Description: 
Station Elevation Data    num=      34
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000   126.2    1050   107.5    1060   102.4    1080    89.5    1090    85.3
    1200    73.2    1310    69.1    1370    67.7    1450    67.5    1520    66.5
    1630    66.4    1650    66.3    1660    66.8    1770    59.9    1800    55.7
    1910    52.8    1980    51.2    2090    51.3    2180    57.1    2230      65
    2280    68.1    2360    83.8    2370    84.4    2400    84.5    2410    84.3
    2420    84.7    2450      90    2460    89.6    2470    87.7    2480    88.5
    2500    97.8    2510   100.1    2570   101.9    2582   108.6

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .05    1660    .032    2230     .07

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          1660    2230              972     972     972             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 142252  

INPUT
Description: 
Station Elevation Data    num=      37



     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000     125    1070   115.7    1150    83.2    1220    69.7    1280    67.5
    1310    67.5    1410    69.3    1510    67.4    1620    67.3    1660    67.3
    1770    65.7    1790    65.7    1800    65.8    1810    64.9    1850    55.6
    1890    51.5    1920    51.6    1960    52.2    2000    52.3    2110    50.5
    2150      50    2170    49.9    2250    52.2    2290    58.7    2310    66.5
    2340    68.1    2380    81.9    2390    84.1    2400    84.1    2410    83.7
    2440    83.8    2550    92.6    2590   100.5    2600   100.7    2610   100.4
    2720   105.8    2775   111.3

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .05    1810    .032    2310     .07

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          1810    2310              947     947     947             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 141305  

INPUT
Description: 
Station Elevation Data    num=      41
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000   136.4    1110    92.8    1130    86.4    1160    80.1    1190    70.6
    1230    68.5    1320    68.4    1330    68.5    1440    68.1    1530    67.7
    1570    66.7    1610    66.5    1690      65    1700    62.4    1710    58.8
    1720    56.4    1770    51.9    1800    51.8    1840    52.3    1950    52.4
    2060    52.2    2160    51.8    2240    57.7    2250    60.1    2280    77.6
    2290    81.9    2300    82.8    2310    82.7    2350    82.6    2360    82.8
    2370    82.8    2400    82.1    2410      82    2430    82.4    2440    82.2
    2460    83.2    2470    84.7    2540   105.9    2550   107.7    2570   107.7
    2621     109

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .05    1690    .032    2280     .04

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          1690    2280              990     990     990             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 140315  



INPUT
Description: FROM FILE SCT020.DAT

Station Elevation Data    num=      34
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000   110.2    1110    75.8    1140    69.2    1220    64.6    1310    64.4
    1420    69.3    1430    69.7    1490    67.8    1500    66.4    1520    58.8
    1610    52.7    1650    53.7    1760    53.8    1810    53.8    1840    53.5
    1950    53.4    1990    53.4    2030    52.8    2060    52.9    2120    59.6
    2166      75    2180    79.7    2290    83.1    2300    83.2    2360      82
    2390    82.2    2420    81.7    2430    81.6    2450    82.7    2460    82.1
    2470    82.2    2510    84.2    2620    96.6    2681   102.5

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .05    1500    .032    2166     .07

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          1500    2166             1200    1069     900             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 139246  

INPUT
Description: 
Station Elevation Data    num=      45
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000   115.5    1040     117    1150   105.6    1230      91    1250      84
    1360    70.1    1380    66.8    1390    66.4    1440    66.6    1450      66
    1460    62.6    1470    57.4    1480    54.1    1490    52.2    1500      52
    1610    55.8    1720    55.5    1830    55.5    1920    55.3    2010    54.2
    2120      54    2150    54.1    2250    66.7    2260      69    2270    69.1
    2280    68.9    2290    68.9    2390    72.6    2400    72.6    2430      72
    2500    77.9    2550      78    2580    78.3    2590    78.4    2610    76.8
    2710    81.1    2790    80.8    2870      74    2880    76.1    2910    88.4
    2920    89.4    3010      89    3120    91.5    3200    93.6    3276   104.3

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .05    1450    .032    2260     .07

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          1450    2260              950     927     850             .1       .3

CROSS SECTION          



RIVER: RIVER-1         
REACH: Reach-1            RS: 138319  

INPUT
Description: 
Station Elevation Data    num=      53
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000   111.5    1110    96.7    1220    83.1    1280    65.7    1290    65.1
    1340      65    1370    64.6    1460    52.3    1470    52.2    1500    52.4
    1540      53    1560      53    1640    52.2    1670      52    1700    51.7
    1750    51.7    1860    53.5    1940    57.9    1960    62.4    1970    65.5
    2020    70.9    2060    86.6    2070    88.2    2150    84.2    2190    84.3
    2300    86.2    2340    86.8    2350    86.7    2420    85.4    2440    85.3
    2520    87.4    2530    86.6    2560    80.5    2570    80.5    2650    80.5
    2760    80.1    2860    80.1    2930    80.7    2940    80.8    2990      81
    3000      82    3020      83    3030    83.2    3040    82.1    3050    82.3
    3070      88    3080    89.4    3140    92.4    3150    92.4    3200      94
    3240    94.1    3290    97.5    3337    95.1

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .05    1370    .032    1960     .07

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          1370    1960             1140    1140    1140             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 137179  

INPUT
Description: 
Station Elevation Data    num=      44
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000   108.5    1100   103.6    1110   101.7    1160    83.1    1170    82.8
    1190    83.9    1220    82.7    1313      65    1330    61.9    1360    55.5
    1450      51    1540    50.6    1640    52.2    1690    52.3    1780    53.2
    1860    53.1    1950    62.7    1960    65.1    2000    84.3    2010      87
    2100    81.9    2200    82.2    2280    83.1    2380    83.7    2470    86.8
    2480    86.8    2490    85.1    2520    79.3    2530    79.3    2640    79.3
    2660    79.7    2670    79.7    2680    79.6    2700    79.5    2720    79.7
    2830      80    2870    80.1    2920    81.2    2930    80.5    2960      80
    2970      80    2990    80.7    3000    83.8    3029    98.8

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .05    1313    .032    1960     .07



Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          1313    1960              632     632     632             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 136547  

INPUT
Description: 
Station Elevation Data    num=      38
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000   106.3    1060   100.6    1110   101.8    1120   100.3    1180      82
    1200    78.8    1260    62.6    1285    60.5    1310    58.5    1370    51.3
    1480    51.2    1500    51.1    1590    53.2    1610    56.4    1630    53.2
    1640    52.9    1750    52.8    1850    52.8    1910      58    1930    63.1
    1980    85.5    1990    86.5    2060    84.4    2070    84.5    2180    86.2
    2260    88.7    2340    88.3    2450    85.9    2460    85.7    2530      87
    2540    87.1    2590    78.8    2670    78.8    2780    78.8    2860    78.3
    2870    78.2    2890    78.8    2976     113

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .07    1285    .032    1930     .07

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          1285    1930              582     582     582             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 135965  

INPUT
Description: 
Station Elevation Data    num=      44
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1219     100    1220    76.9    1290    76.9    1350    76.9    1360    76.9
    1400    76.9    1410    77.8    1420    73.4    1460    62.2    1570    55.4
    1630    51.1    1640    51.1    1660    51.3    1770    51.3    1820    52.2
    1840    52.2    1870    52.5    1980    52.1    2020    52.3    2110    56.7
    2120    58.8    2170    64.3    2210    85.3    2220    86.4    2260    84.8
    2340    84.7    2370    85.1    2440    85.6    2520    84.2    2620      84
    2640    83.8    2740    83.7    2830    86.4    2840    85.4    2880    77.5
    2890    77.5    3000    77.5    3030    78.1    3040    78.1    3110    78.1
    3120    78.1    3230      86    3240      86    3302    88.4

Manning's n Values        num=       3



     Sta   n Val     Sta   n Val     Sta   n Val
    1219     .07    1460    .032    2170     .07

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          1460    2170              656     656     656             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 135309  

INPUT
Description: 
Station Elevation Data    num=      37
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000   105.7    1040    97.6    1060      99    1070      99    1100      96
    1150    81.3    1160    80.2    1180    81.4    1190      80    1247      66
    1280    57.8    1380    50.5    1490    50.5    1600    50.8    1660    51.3
    1770    54.4    1860      66    1870      66    1960    64.3    2070    64.5
    2160    63.8    2270    66.7    2370    72.8    2460      73    2560    74.4
    2570    74.5    2660    77.3    2760    77.4    2780    76.3    2890    79.5
    2950    81.6  2950.1      99    3150      99    3160      99    3240      99
    3260      99    3315      99

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .07    1247    .032    1860     .08

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          1247    1860              700     675     580             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 134634  

INPUT
Description: FROM FILE SCT019.DAT

Station Elevation Data    num=      42
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000   113.1    1080   109.1    1090   106.9    1130    85.7    1140    82.5
    1160    81.8    1170      77    1180    69.7    1190    66.7    1200    65.8
    1210    63.6    1220    59.6    1230    56.8    1340    50.1    1370    49.7
    1460    49.5    1490    49.8    1500    49.9    1610    51.6    1720    56.1
    1750    60.2    1770    64.7    1780      65    1890    60.7    1900    60.7
    2010    63.4    2120    66.5    2230    69.2    2340      72    2450    77.5
    2490    78.8    2570    75.7    2580    77.7    2590    81.7    2600    83.3



    2710    87.1    2820    91.6    2930    96.2    3040   100.9    3080   102.7
    3090   102.8    3096   102.5

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .07    1200    .032    1770     .08

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          1200    1770              907     907     907             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 133727  

INPUT
Description: 
Station Elevation Data    num=      49
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000   102.5    1110   102.5    1190   104.8    1200   103.7    1210   100.4
    1240    87.4    1250    84.9    1260      84    1280    84.5    1320    80.5
    1350      81    1360    80.6    1410    64.4    1440      63    1470    56.8
    1580    50.5    1630    49.8    1690    49.9    1740    50.7    1760    50.8
    1860      52    1940    52.6    2040    58.2    2080    65.9    2090    65.8
    2110    64.5    2220    70.5    2240    72.7    2250    72.7    2330    69.7
    2410    70.9    2500    71.4    2610    79.7    2620    79.8    2640    79.8
    2660    80.2    2670    80.2    2720    77.3    2730    77.3    2750    81.4
    2860    88.5    2970    93.9    3010    94.9    3020    94.9    3030    94.6
    3040    94.5    3090    95.3    3130    95.4    3154    95.8

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .07    1440    .032    2080     .07

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          1440    2080             1020    1020    1020             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 132707  

INPUT
Description: 
Station Elevation Data    num=      47
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000   113.6    1010   113.5    1020   113.4    1050   112.2    1070   113.4
    1150   104.3    1160   101.7    1210    81.5    1220    81.6    1230    81.6



    1240    81.8    1250    81.8    1260    80.4    1290    67.1    1300    64.4
    1330    60.8    1340    58.3    1430    52.9    1490    52.9    1530    53.4
    1640    53.9    1750    53.8    1800    53.4    1840    53.8    1890    52.8
    2000    52.5    2070    52.5    2160    56.9    2210    67.4    2230    68.6
    2340    66.8    2350    66.7    2460    72.2    2530      74    2550    73.9
    2620    79.8    2630    79.7    2650    79.9    2680      80    2710    78.6
    2740    83.2    2780    82.4    2790    82.4    2900    86.4    3010    95.8
    3120   105.1    3200   112.5

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .07    1290    .032    2210     .07

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          1290    2210              642     642     642             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 132065  

INPUT
Description: 
Station Elevation Data    num=      43
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000   110.4    1110   102.7    1220    93.8    1230    92.9    1250    88.3
    1260    84.9    1310    82.4    1320    79.1    1350    65.4    1360      64
    1390      63    1470    54.2    1510    54.1    1620    55.9    1640    56.1
    1710      56    1820    54.3    1890    53.4    2000      53    2110    52.9
    2220    52.3    2330    51.5    2350    51.5    2430    53.8    2440    55.8
    2460    62.4    2470    64.2    2580    67.9    2690    71.6    2800    79.2
    2810    79.7    2820    79.8    2840    79.5    2870    80.1    2880    80.2
    2910      81    2920    81.3    2970    83.1    2980    82.8    3090    87.5
    3200    98.1    3310     113    3338   116.6

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .07    1390    .032    2460     .07

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          1390    2460              767     767     767             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 131298  

INPUT



Description: 
Station Elevation Data    num=      54
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000   117.7    1030   115.4    1040   112.7    1080    86.5    1090    84.8
    1140    83.2    1150    78.8    1170    65.5    1180    63.6    1200    61.3
    1210    58.2    1270    54.2    1320    54.5    1400    55.3    1440    55.5
    1490    53.9    1540      54    1580    53.1    1620      53    1670    54.9
    1680    66.7    1800      65    1900      66    2000      65    2120    66.7
    2121    66.7    2122    66.7    2180    53.1    2220      53    2260    53.9
    2270    53.8    2330    51.6    2370    51.5    2450    56.2    2470    60.7
    2480    64.4    2490    67.2    2500    68.6    2510    68.5    2520    68.4
    2620    72.3    2650    72.5    2760    77.7    2790    79.8    2800    79.8
    2820    80.2    2840    80.3    2850    80.5    2890    78.2    3000    83.9
    3110    94.4    3170   107.9    3240   113.1    3284   120.6

Manning's n Values        num=       5
     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .07    1170    .035    1680     .07    2122    .035    2490     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          1170    2490              692     692     692             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 130606  

INPUT
Description: 
Station Elevation Data    num=      59
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000    97.6    1040      88    1060    86.5    1140    89.6    1150    89.5
    1260    85.1    1320    83.9    1330    81.7    1340    77.6    1360    67.3
    1370    64.6    1400    62.6    1420    56.8    1470    54.2    1510    54.7
    1620      55    1630      55    1740    53.3    1760      53    1790      53
    1840      55    1850      57    1880    66.7    2028      65    2151      66
    2274      65    2421    66.7    2422    66.7    2423    66.7    2424    66.7
    2425    66.7    2460      53    2500    52.9    2590    51.5    2610    51.6
    2690      57    2700    59.4    2720    66.8    2830    71.8    2860    72.7
    2970    72.9    3040    73.3    3150    80.3    3170    80.7    3180    80.6
    3220    79.2    3230    79.7    3240    82.7    3250    87.5    3270      94
    3380   101.8    3450   105.1    3470   109.2    3480   112.2    3490   118.2
    3510   137.1    3520   142.6    3530   145.9    3538   147.7

Manning's n Values        num=       5
     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .07    1360    .035    1880     .07    2425    .035    2720     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.



          1360    2720              607     607     607             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 129999  

INPUT
Description: FROM FILE SCT018.DAT

Station Elevation Data    num=      73
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000   109.2    1010   106.9    1040    93.4    1050    90.4    1120    87.6
    1130    86.2    1170    68.2    1180    65.2    1210      63    1240    55.8
    1280    54.3    1290    54.2    1330    54.9    1420    54.6    1510      53
    1550      53    1600    57.4    1630      67    1649      69    1664      71
    1723      71    1734    73.5    1744    72.5    1768      73    1769      73
    1816    72.5    1882      72    1956    71.5    2031      72    2097    72.5
    2145      73    2168    72.5    2179    73.5    2190      71    2249      71
    2264      69    2283      67    2284      67    2285      67    2286      67
    2330      53    2370      53    2410    53.9    2420    53.9    2480    51.6
    2530    51.6    2600    53.6    2610    55.1    2620    58.3    2640    66.3
    2700    68.2    2710    68.3    2820    70.6    2930    77.3    2960    78.8
    2990    78.9    3010    79.5    3020    79.4    3040    79.3    3060    79.7
    3080    79.2    3090    79.4    3100      81    3130   101.9    3140     103
    3150     103    3200     102    3210     102    3270   104.6    3280   106.8
    3290   110.2    3300   115.4    3313   126.8

Manning's n Values        num=       5
     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .06    1180    .035    1630     .07    2286    .035    2640     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          1180    2640              447     447     447             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 129552  

INPUT
Description: 
Station Elevation Data    num=      61
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000    90.8    1080      88    1090    85.7    1100    80.6    1156      65
    1180    58.5    1250    54.3    1270    55.1    1330    53.1    1340    53.1
    1360    53.4    1370    53.5    1380    53.6    1410    53.5    1440    52.4
    1450    52.4    1480    53.4    1500    53.2    1520      53    1540    54.1



    1570      67    1592      69    1608      71    1650      71  1650.1      91
    1700      91    1726      91    1780      91    1856      91  1919.9      91
    1920      71    1940    70.5    2024      72    2099    72.5    2153      73
    2180    72.5    2192    73.5    2204      71    2271      71    2288      69
    2309      67    2310      67    2311      67    2312      67    2360      53
    2410    53.9    2450      53    2560      53    2590    52.9    2690    58.5
    2710    61.6    2820    66.5    2930    73.8    2990    78.8    3000    78.8
    3010    77.8    3020      79    3060    75.9    3090    77.2    3100      84
    3138      88

Manning's n Values        num=       5
     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .06    1156    .035    1570     .05    2312    .035    2710     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          1156    2710              580     544     320             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 129008  

INPUT
Description: X-128834 IS THE US FACE DTM STATION OF HAWS AVE BRIDGE
X1128834   
              36    1080    2747      39      39      39

Station Elevation Data    num=      66
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000     104    1080    93.2    1140    91.4    1150    89.2    1180    74.5
    1190    71.8    1250    65.4    1270    59.2    1340    54.3    1360    54.8
    1400    53.3    1420    53.2    1440    53.6    1450    53.6    1490    52.4
    1500    52.4    1530    53.4    1550    53.3    1570      53    1580      53
    1627    61.5    1628    61.5    1629    61.5    1630    61.5    1641    73.5
    1674      75    1690    75.5  1690.1      96    1818      96    1831      96
    1874      96    1892      96    1985      96    2058      96    2070      96
    2082      96    2094      96  2219.9      96    2220    73.2    2272      73
    2290      72    2333    71.5    2346    76.5    2388    76.5    2448      76
    2490      75    2523    73.5    2534    61.5    2535    61.5    2560    53.1
    2570    53.1    2610    53.9    2620    53.9    2650      53    2760    52.9
    2780    52.8    2890    59.4    2937      65    3000    72.5    3100    79.2
    3120    79.2    3130    78.9    3140    78.9    3150    82.9    3155    85.6
    3185     100

Manning's n Values        num=       5
     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .06    1250    .035    1627     .05    2535    .035    2937     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.



          1250    2937              188     188     188             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 128834  

INPUT
Description: This is a REPEATED section.

Station Elevation Data    num=      72
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
     190      90   249.2   78.24   389.2   78.24   389.3   60.57  400.25   60.57
  400.35    60.1   401.2    55.6   464.2      51   464.3    74.8   469.7    74.8
   469.8    50.7   544.7    50.4   544.8    74.8   550.2    74.8   550.3    50.4
   625.2    50.4   625.3    74.8   630.7    74.8   630.8    50.4   705.7    50.3
   705.8    74.8   711.2    74.8   711.3   50.25   739.8    60.1   741.2    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    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         389.2    2150               25      25      25             .1       .3

BRIDGE                 

RIVER: RIVER-1         
REACH: Reach-1            RS: 128814.5

INPUT
Description: Bridge #8X-128795 IS THE DS FACE DTM STATION OF HAWS AVE 
             BRIDGE
X1128795    33    1090    2760     157     157     
             157
HAWES AVE (BARBADOES ISLAND) BRIDGE
HELICOPTER FLIGHT PHOTO 
             #36



Distance from Upstream XS =      .1
Deck/Roadway Width        =    24.8
Weir Coefficient          =     2.6
Upstream  Deck/Roadway Coordinates
    num=       4
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
   389.2   78.24   78.24   389.3   78.24    74.8   787.1   78.24    74.8
   787.2   78.24   78.24

Upstream Bridge Cross Section Data
Station Elevation Data    num=      72
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
     190      90   249.2   78.24   389.2   78.24   389.3   60.57  400.25   60.57
  400.35    60.1   401.2    55.6   464.2      51   464.3    74.8   469.7    74.8
   469.8    50.7   544.7    50.4   544.8    74.8   550.2    74.8   550.3    50.4
   625.2    50.4   625.3    74.8   630.7    74.8   630.8    50.4   705.7    50.3
   705.8    74.8   711.2    74.8   711.3   50.25   739.8    60.1   741.2    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

Downstream  Deck/Roadway Coordinates
    num=       4
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
   389.2   78.24   78.24   389.3   78.24    74.8   787.1   78.24    74.8
   787.2   78.24   78.24

Downstream Bridge Cross Section Data
Station Elevation Data    num=      72
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
     190      90   249.2   78.24   389.2   78.24   389.3   60.57  400.25   60.57
  400.35    60.1   401.2    55.6   464.2      51   464.3    74.8   469.7    74.8
   469.8    50.7   544.7    50.4   544.8    74.8   550.2    74.8   550.3    50.4
   625.2    50.4   625.3    74.8   630.7    74.8   630.8    50.4   705.7    50.3
   705.8    74.8   711.2    74.8   711.3   50.25   739.8    60.1   741.2    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              =       0 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    num=      72
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
     190      90   249.2   78.24   389.2   78.24   389.3   60.57  400.25   60.57
  400.35    60.1   401.2    55.6   464.2      51   464.3    74.8   469.7    74.8
   469.8    50.7   544.7    50.4   544.8    74.8   550.2    74.8   550.3    50.4
   625.2    50.4   625.3    74.8   630.7    74.8   630.8    50.4   705.7    50.3
   705.8    74.8   711.2    74.8   711.3   50.25   739.8    60.1   741.2    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    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         389.2    2150              157     157     157             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 128638  

INPUT
Description: 
Station Elevation Data    num=      62
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000     102    1110      95    1220    93.2    1250    91.9    1310    69.8
    1320      68    1400    63.2    1430    58.5    1500    54.4    1520    54.7
    1560    53.3    1580    53.3    1610    53.8    1660    52.4    1690    53.3
    1720    53.2    1740    52.9    1750      53    1790    61.5    1802    73.5
    1838      75    1883      76    1949    76.5    1970    76.5  1970.1      97
    2056      97    2075      97    2176      97    2177      97    2178      97
    2256      97    2268      97    2282      97    2296      97  2449.9      97
    2450    73.2    2489      73    2508      72    2555    71.5    2570    76.5
    2615    76.5    2681      76    2726      75    2762    73.5    2774    61.5
    2775    61.5    2776    61.5    2777    61.5    2820      53    2860    53.8
    2870    53.9    2900      53    3010    52.9    3020    52.8    3130    59.7
    3161      64    3240    75.2    3310    79.7    3320    82.8    3350      95
    3370   100.3    3380   106.7

Manning's n Values        num=       5



     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .06    1400    .035    1790     .05    2777    .035    3161     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          1400    3161              423     423     423             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 128215  

INPUT
Description: 
Station Elevation Data    num=      53
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000   105.4    1110   100.2    1220    96.2    1300      94    1310    93.9
    1320    93.6    1330    92.2    1370    82.3    1410    68.2    1420    66.8
    1430    66.6    1480    66.4    1590    55.6    1610    54.5    1630    54.6
    1670    53.4    1690    53.4    1730    54.1    1750    54.1    1820    52.5
    1850    53.3    1880    53.2    1900    52.9    1910    53.2    1950    70.5
    2025    71.5    2080    72.5    2114      71    2130    71.5  2130.1      92
    2301      92    2442      92  2609.9      92    2610      73    2722      72
    2770      71    2804    72.5    2859    71.5    2934    70.5    2935    70.5
    2980      53    3030    53.9    3060      53    3170    52.9    3190    52.8
    3300    60.6    3357      70    3410    78.6    3430    79.6    3440    79.3
    3450    79.4    3490    83.1    3534   106.7

Manning's n Values        num=       5
     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .06    1480    .035    1950     .05    2935    .035    3357     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          1480    3357              449     449     449             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 127766  

INPUT
Description: 
Station Elevation Data    num=      62
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000     102    1010     102    1120    96.1    1180    96.1    1210    96.1
    1220    96.1    1270    96.1    1280    96.1    1290      94    1340    73.4
    1350    72.5    1390    74.6    1400    74.6    1510    72.5    1620      70
    1700    67.1    1710    65.8    1730    59.2    1800    54.7    1820    54.6
    1860    53.4    1880    53.5    1920    54.3    1990    52.5    2000    52.6



    2030    53.4    2050    53.3    2080    52.9    2120    70.5    2197    71.5
    2255    72.5    2289      71    2339      72    2440      73  2440.1      93
  2639.9      93    2640    72.5    2824      73    2918      72    2968      71
    3003    72.5    3060    71.5    3137    70.5    3138    70.5    3139    70.5
    3180    53.2    3190      53    3230    53.8    3240    53.9    3270      53
    3360    52.8    3450    57.7    3460      60    3490    73.3    3500    75.8
    3610    79.2    3620    79.3    3630    79.2    3640    79.3    3650    82.4
    3730   121.4    3754   129.6

Manning's n Values        num=       5
     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .05    1710    .035    2120     .05    3139    .035    3490     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          1710    3490              427     427     427             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 127339  

INPUT
Description: X-127040 IS THE US FACE DTM STATION OF RR BRIDGE #35A
X1127040    
             28    1030    2731      16      16      16

Station Elevation Data    num=      78
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000      95    1010      95    1030      95    1130      95    1160      95
    1170      95    1180      95    1190      95    1200      95    1220      95
    1240      95    1250      94    1260      87    1270    81.6    1290    68.6
    1300    67.1    1310    67.1    1320    67.2    1340    67.4    1450    72.8
    1540    75.5    1560    75.4    1630    74.5    1640    74.6    1660    74.6
    1730    76.1    1740    76.2    1790    72.8    1820    59.6    1830    58.3
    1840    58.1    1850    58.1    1950    53.4    1960    53.5    2030    54.6
    2080    54.6    2160    52.6    2170    52.5    2200    53.4    2220    53.3
    2250    52.9    2300    61.5    2356    64.5    2412      67    2495    68.5
    2556      71    2619    72.5    2675    76.5    2739      78    2802    76.5
    2858    72.5    2922      71    2983    68.5    3065      67    3122    64.5
    3177    61.5    3178    61.5    3179    61.5    3180    61.5    3181    61.5
    3190    57.4    3220    53.2    3230    53.1    3270    53.9    3280    53.8
    3330    52.6    3440    52.9    3520    57.1    3530    58.7    3580    74.1
    3640      77    3720    76.8    3760    78.8    3780    78.1    3800    75.4
    3810    78.7    3860   102.3    3892   106.6

Manning's n Values        num=       5
     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .05    1790    .035    2300     .07    3181    .035    3580     .06



Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          1790    3580              289     289     289             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 127040  

INPUT
Description: This is a REPEATED section.

Station Elevation Data    num=      97
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0      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    62.8   911.6   63.42   911.7   76.62     916   76.62
   916.1    80.3    1000    80.8    1086    81.3    1403    80.8  1403.1    80.8
  1760.9    79.5    1761    79.5    1907    79.5    1974    79.5    2056    79.5
    2138      80    2199   80.03  2199.1   71.25  2199.2    64.3  2245.9    64.3
    2246    71.2    2252    71.2  2252.1    62.3    2259    59.4    2276      58
  2299.9    57.5    2300    71.1    2306    71.1  2306.1    51.6  2353.9    50.9
    2354   71.05    2360   71.05  2360.1    50.9    2383    50.9  2407.9    51.9
    2408   70.95    2414   70.95  2414.1    51.9    2437    51.9  2460.9    50.3
    2461    70.9    2467    70.9  2467.1    50.3    2490    50.3  2512.9    50.3
    2513   70.85    2519   70.85  2519.1    50.3    2539    50.8  2559.9    50.8
    2560    70.8    2566    70.8  2566.1    50.8    2585    51.4  2602.9      51
    2603   70.75    2609   70.75  2609.1    59.5  2612.5    60.7  2637.9    64.1
    2638   70.65  2638.1   79.23    2659      78    2681    77.5    2759    77.5
    2797    77.5    2814    90.5

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   909.1     .08  2252.1    .035    2638     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         431.7    2638               26      26      26             .1       .3

BRIDGE                 

RIVER: RIVER-1         
REACH: Reach-1            RS: 127032  

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



             BRIDGE
X1127024    29    1030    2740      73      73      
             73
CONRAIL (SEPTA/READING) RR BRIDGE
HELICOPTER FLIGHT PHOTO 
             #35A

Distance from Upstream XS =      .1
Deck/Roadway Width        =    25.8
Weir Coefficient          =     2.6
Upstream  Deck/Roadway Coordinates
    num=      44
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
   427.7      75      75   427.8   81.41   71.29   431.7   81.45   71.33
   519.6    82.4    72.3   526.6    82.5   72.35   613.9    83.4    73.4
   620.9    83.5   73.45   711.3    84.5   74.45   718.3    84.6    74.5
   810.6    85.5   75.55   817.6    85.6    75.6   911.7    86.8   76.62
     916   86.86   76.82   916.1    80.3    80.3    1000    80.8    80.8
    1086    81.3    81.3    1403    80.8    80.8  1403.1    80.8    80.8
  1760.9    79.5    79.5    1761    79.5    79.5    1907    79.5    79.5
    1974    79.5    79.5    2056    79.5    79.5    2138      80      80
    2199   80.03   80.03  2199.1   80.03   71.25    2246      80    71.2
    2252      80    71.2    2300    79.9    71.1    2306    79.9    71.1
    2354    79.8   71.05    2360    79.8   71.05    2408    79.6   70.95
    2414    79.6   70.95    2461    79.5    70.9    2467    79.5    70.9
    2513    79.4   70.85    2519    79.4   70.85    2560    79.3    70.8
    2566    79.3    70.8    2603    79.2   70.75    2609    79.2   70.75
    2638   79.23   70.65  2638.1   79.23   79.23

Upstream Bridge Cross Section Data
Station Elevation Data    num=      97
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0      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    62.8   911.6   63.42   911.7   76.62     916   76.62
   916.1    80.3    1000    80.8    1086    81.3    1403    80.8  1403.1    80.8
  1760.9    79.5    1761    79.5    1907    79.5    1974    79.5    2056    79.5
    2138      80    2199   80.03  2199.1   71.25  2199.2    64.3  2245.9    64.3
    2246    71.2    2252    71.2  2252.1    62.3    2259    59.4    2276      58
  2299.9    57.5    2300    71.1    2306    71.1  2306.1    51.6  2353.9    50.9
    2354   71.05    2360   71.05  2360.1    50.9    2383    50.9  2407.9    51.9
    2408   70.95    2414   70.95  2414.1    51.9    2437    51.9  2460.9    50.3
    2461    70.9    2467    70.9  2467.1    50.3    2490    50.3  2512.9    50.3
    2513   70.85    2519   70.85  2519.1    50.3    2539    50.8  2559.9    50.8
    2560    70.8    2566    70.8  2566.1    50.8    2585    51.4  2602.9      51
    2603   70.75    2609   70.75  2609.1    59.5  2612.5    60.7  2637.9    64.1



    2638   70.65  2638.1   79.23    2659      78    2681    77.5    2759    77.5
    2797    77.5    2814    90.5

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   909.1     .08  2252.1    .035    2638     .06

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

Downstream  Deck/Roadway Coordinates
    num=      44
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
   427.7      75      75   427.8   81.41   71.29   431.7   81.45   71.33
   519.6    82.4    72.3   526.6    82.5   72.35   613.9    83.4    73.4
   620.9    83.5   73.45   711.3    84.5   74.45   718.3    84.6    74.5
   810.6    85.5   75.55   817.6    85.6    75.6   911.7    86.8   76.62
     916   86.86   76.82   916.1    80.3    80.3    1000    80.8    80.8
    1086    81.3    81.3    1403    80.8    80.8  1403.1    80.8    80.8
  1760.9    79.5    79.5    1761    79.5    79.5    1907    79.5    79.5
    1974    79.5    79.5    2056    79.5    79.5    2138      80      80
    2199   80.03   80.03  2199.1   80.03   71.25    2246      80    71.2
    2252      80    71.2    2300    79.9    71.1    2306    79.9    71.1
    2354    79.8   71.05    2360    79.8   71.05    2408    79.6   70.95
    2414    79.6   70.95    2461    79.5    70.9    2467    79.5    70.9
    2513    79.4   70.85    2519    79.4   70.85    2560    79.3    70.8
    2566    79.3    70.8    2603    79.2   70.75    2609    79.2   70.75
    2638   79.23   70.65  2638.1   79.23   79.23

Downstream Bridge Cross Section Data
Station Elevation Data    num=      97
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0      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    62.8   911.6   63.42   911.7   76.62     916   76.62
   916.1    80.3    1000    80.8    1086    81.3    1403    80.8  1403.1    80.8
  1760.9    79.5    1761    79.5    1907    79.5    1974    79.5    2056    79.5
    2138      80    2199   80.03  2199.1   71.25  2199.2    64.3  2245.9    64.3
    2246    71.2    2252    71.2  2252.1    62.3    2259    59.4    2276      58
  2299.9    57.5    2300    71.1    2306    71.1  2306.1    51.6  2353.9    50.9
    2354   71.05    2360   71.05  2360.1    50.9    2383    50.9  2407.9    51.9
    2408   70.95    2414   70.95  2414.1    51.9    2437    51.9  2460.9    50.3
    2461    70.9    2467    70.9  2467.1    50.3    2490    50.3  2512.9    50.3
    2513   70.85    2519   70.85  2519.1    50.3    2539    50.8  2559.9    50.8
    2560    70.8    2566    70.8  2566.1    50.8    2585    51.4  2602.9      51
    2603   70.75    2609   70.75  2609.1    59.5  2612.5    60.7  2637.9    64.1



    2638   70.65  2638.1   79.23    2659      78    2681    77.5    2759    77.5
    2797    77.5    2814    90.5

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   909.1     .08  2252.1    .035    2638     .06

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

Upstream Embankment side slope              =       0 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
       0      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    62.8   911.6   63.42   911.7   76.62     916   76.62
   916.1    80.3    1000    80.8    1086    81.3    1403    80.8  1403.1    80.8
  1760.9    79.5    1761    79.5    1907    79.5    1974    79.5    2056    79.5
    2138      80    2199   80.03  2199.1   71.25  2199.2    64.3  2245.9    64.3
    2246    71.2    2252    71.2  2252.1    62.3    2259    59.4    2276      58
  2299.9    57.5    2300    71.1    2306    71.1  2306.1    51.6  2353.9    50.9
    2354   71.05    2360   71.05  2360.1    50.9    2383    50.9  2407.9    51.9
    2408   70.95    2414   70.95  2414.1    51.9    2437    51.9  2460.9    50.3
    2461    70.9    2467    70.9  2467.1    50.3    2490    50.3  2512.9    50.3
    2513   70.85    2519   70.85  2519.1    50.3    2539    50.8  2559.9    50.8
    2560    70.8    2566    70.8  2566.1    50.8    2585    51.4  2602.9      51
    2603   70.75    2609   70.75  2609.1    59.5  2612.5    60.7  2637.9    64.1
    2638   70.65  2638.1   79.23    2659      78    2681    77.5    2759    77.5
    2797    77.5    2814    90.5

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   909.1     .08  2252.1    .035    2638     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         431.7    2638               73      73      73             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 126951  

INPUT
Description: 
Station Elevation Data    num=      73
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
  1629.9      96    1630    76.4    1640      74    1670    72.8    1680    72.7
    1720    74.4    1770    74.4    1850      73    1860      73    1930    73.7
    1940    73.8    2000    71.9    2020    71.9    2100    58.6    2210      54
    2230    53.5    2240    53.4    2330    54.8    2350    54.8    2430    52.7
    2450    52.6    2490    53.4    2520    53.2    2540      53    2550    52.9
    2600    61.5    2648    64.5    2697      67    2769    68.5    2822      71
    2877    72.5    2925    76.5    2981      78    2982      78    2983      78
    3036    76.5    3084    72.5    3139      71    3192    68.5    3264      67
    3313    64.5    3361    61.5    3362    61.5    3363    61.5    3400    52.9
    3450    53.9    3460    53.8    3510    52.5    3520    52.5    3550    52.9
    3620    52.9    3700    57.1    3710    58.9    3742      71    3750    74.2
    3760    75.6    3770    75.7    3780    75.7    3790    75.8    3800    75.9
    3820    76.1    3870    76.3    3970    80.3    4070    75.4    4160    78.5
    4170    78.6    4190    79.6    4250    93.9    4260    95.2    4270    94.8
    4280    95.9    4300   104.3    4329   110.6

Manning's n Values        num=       5
     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val



  1629.9     .05    2020    .035    2600     .08    3363    .035    3742     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          2020    3742              106     106     106             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 126845  

INPUT
Description: This is a REPEATED section.
Station Elevation Data    num=      95
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
     280      82     340    78.3     340    86.8     343    86.8     343    78.3
     401    78.3     401    89.3     405    89.3     405    78.3     462    72.5
     462      91     466      91     466    72.5     524    72.5     524    94.5
     527    94.5     527    72.5     584    72.5     584    96.5     589    72.5
     626      68     673    62.3     673    88.6   678.9    88.6     679    62.3
     702      55     815      56     815    93.7     821    93.7     821      58
     834    56.2     902      52     993      54     993     100     999     100
     999      54    1172    63.5    1172   102.4    1178   102.4    1178    63.5
    1316    63.5    1316   105.4    1322   105.4    1322    63.5    1427    62.5
    1428   108.1    1434   108.1    1434    62.5    1557      63  1557.1      63
  1557.3      63  1557.4   106.4  1563.4   106.2  1563.4      63  1701.6    63.5
  1701.6     100  1707.6     100  1707.6      65  1830.4      65  1830.4   106.5
  1836.4   106.5  1836.4      65  1959.4    50.1  1959.4   104.4  1965.4     104
  1965.4    50.1    1980    50.1    1998    50.1    2030    50.1  2035.4    50.1
  2069.9    50.1  2103.4    50.1  2103.4   103.2  2109.4   103.2  2109.4      51
    2139      52    2173    53.3    2199      68  2232.4   81.25  2232.4   104.9
  2238.4   104.9  2238.4   81.25  2352.7   72.75  2352.7   102.5  2364.2   102.5
  2364.2   72.75  2473.9      75  2473.9  101.75  2488.9  101.75  2488.9      75
  2596.9   74.75  2596.9   98.75  2611.9   98.75  2611.9   74.75  2726.2      94

Manning's n Values        num=       5
     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val
     280     .05     626    .035    1172     .08  1836.4    .035    2199     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           626    2199               66      66      66             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 126779  

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



X1126715    28   
             1000    2550      26      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    Elev     Sta    Elev     Sta    Elev
     280      82     340    78.3     340    86.8     343    86.8     343    78.3
     401    78.3     401    89.3     405    89.3     405    78.3     462    72.5
     462      91     466      91     466    72.5     524    72.5     524    94.5
     527    94.5     527    72.5     584    72.5     584    96.5     589    72.5
     626      68     673    62.3     673    88.6   678.9    88.6     679    62.3
     702      55     815      56     815    93.7     821    93.7     821      58
     834    56.2     902      52     993      54     993     100     999     100
     999      54    1172    63.5    1172   102.4    1178   102.4    1178    63.5
    1316    63.5    1316   105.4    1322   105.4    1322    63.5    1427    62.5
    1428   108.1    1434   108.1    1434    62.5    1557      63  1557.1      63
  1557.3      63  1557.4   106.4  1563.4   106.2  1563.4      63  1701.6    63.5
  1701.6     100  1707.6     100  1707.6      65  1830.4      65  1830.4   106.5
  1836.4   106.5  1836.4      65  1959.4    50.1  1959.4   104.4  1965.4     104
  1965.4    50.1    1980    50.1    1998    50.1    2030    50.1  2035.4    50.1
  2069.9    50.1  2103.4    50.1  2103.4   103.2  2109.4   103.2  2109.4      51
    2139      52    2173    53.3    2199      68  2232.4   81.25  2232.4   104.9
  2238.4   104.9  2238.4   81.25  2352.7   72.75  2352.7   102.5  2364.2   102.5
  2364.2   72.75  2473.9      75  2473.9  101.75  2488.9  101.75  2488.9      75
  2596.9   74.75  2596.9   98.75  2611.9   98.75  2611.9   74.75  2726.2      94

Manning's n Values        num=       5
     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val
     280     .05     626    .035    1172     .08  1836.4    .035    2199     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           626    2199               56      56      56             .1       .3

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    Elev     Sta    Elev     Sta    Elev
     619    81.6   619.1    72.9     670    63.5   672.9    62.6     673    72.8



     680    72.8   680.1    62.7   733.9    63.6     734   72.75     741   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    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         733.9    2264               34      34      34             .1       .3

BRIDGE                 

RIVER: RIVER-1         
REACH: Reach-1            RS: 126702  

INPUT
Description: Bridge #6X-126689 IS THE DS FACE DTM STATION OF RR 
             BRIDGE
X1126689    31    1000    2540     192     192     
             192
CONRAIL (READING) RR BRIDGE
HELICOPTER FLIGHT PHOTO #34A

Distance from Upstream XS =      .1
Deck/Roadway Width        =    33.8
Weir Coefficient          =     2.6
Upstream  Deck/Roadway Coordinates
    num=      22
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
     619    81.6    81.6   619.1    81.6    72.9     673   81.54    72.8
     680   81.54    72.8     734   81.48   72.75     741   81.48   72.75
     795   81.42    72.7     802   81.42    72.7     856   81.36    72.6
     863   81.36    72.6     917    81.3   72.55     924    81.3   72.55
     978   81.24    72.5     985   81.24    72.5    1039   81.18   72.45



    1046   81.18   72.45    1100   81.12    72.4    1107   81.12    72.4
    1161   81.06   72.35    1168   81.06   72.35    1222      81    72.3
  1222.1      81      81

Upstream Bridge Cross Section Data
Station Elevation Data    num=      86
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
     619    81.6   619.1    72.9     670    63.5   672.9    62.6     673    72.8
     680    72.8   680.1    62.7   733.9    63.6     734   72.75     741   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

Downstream  Deck/Roadway Coordinates
    num=      22
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
     619    81.6    81.6   619.1    81.6    72.9     673   81.54    72.8
     680   81.54    72.8     734   81.48   72.75     741   81.48   72.75
     795   81.42    72.7     802   81.42    72.7     856   81.36    72.6
     863   81.36    72.6     917    81.3   72.55     924    81.3   72.55
     978   81.24    72.5     985   81.24    72.5    1039   81.18   72.45
    1046   81.18   72.45    1100   81.12    72.4    1107   81.12    72.4
    1161   81.06   72.35    1168   81.06   72.35    1222      81    72.3
  1222.1      81      81

Downstream Bridge Cross Section Data
Station Elevation Data    num=      86
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
     619    81.6   619.1    72.9     670    63.5   672.9    62.6     673    72.8
     680    72.8   680.1    62.7   733.9    63.6     734   72.75     741   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              =       0 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: 126689  

INPUT
Description: 
Station Elevation Data    num=      86
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
     619    81.6   619.1    72.9     670    63.5   672.9    62.6     673    72.8
     680    72.8   680.1    62.7   733.9    63.6     734   72.75     741   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    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         733.9    2264              192     192     192             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 126497  

INPUT
Description: 
Station Elevation Data    num=      68
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1730    94.8    1840    91.5    1950      89    1980      89    2030      89
    2040      89    2080      89    2120      89    2130      89    2150      89
    2160      89    2170      89  2369.9      89    2370    68.6    2400    68.4
    2510    62.7    2620    54.7    2670    53.4    2750      55    2790      55
    2860    52.7    2880    52.6    2920    53.4    2940    53.3    2970    52.9
    3030    64.5    3166      65    3302    64.5    3438      65    3575    64.5



    3576    64.5    3610      53    3660    53.9    3720    52.4    3740      53
    3790    52.8    3880    57.2    3910    63.3    3980    66.1    4020    75.2
    4070    76.4    4080    76.4    4170    74.8    4260    75.1    4370    77.3
    4470    77.1    4520    78.3    4530    78.1    4540    78.1    4560    78.1
  4560.1      98    4740      98    4850      98    4880      98    4940      98
    4970      98    5000      98    5070      98    5080      98    5150      98
    5160      98    5170      98    5200   104.4    5220   107.8    5230   107.8
    5270   106.5    5290   106.5    5350   103.6

Manning's n Values        num=       5
     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val
    1730     .05    2510    .035    3030     .08    3576    .035    3910     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          2510    3910              307     307     307             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 126190  

INPUT
Description: 
Station Elevation Data    num=      95
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1150      88    1160    87.3    1270    90.5    1290      91    1300    90.9
    1310    90.8    1400    95.1    1510    94.8    1570    95.1    1580    95.2
    1590    95.3    1610    95.5    1720    95.9    1770    95.8    1810    95.2
    1890    94.6    2000    91.1    2110    86.6    2220      86    2230      86
    2290      86    2390      86    2410      86    2450      86    2490      86
    2500      86    2510      86    2520      86    2530      86    2580      86
  2659.9      86    2660    66.3    2690    64.8    2700    67.1    2710      65
    2730    66.2    2740    65.8    2750    66.1    2860    56.1    2940    53.4
    3040    55.2    3050    55.2    3110    52.7    3140    52.7    3180    53.4
    3210    53.3    3230      53    3240    52.9    3300    64.5    3389      65
    3478    64.5    3567      65    3656    64.5    3700      53    3750    53.9
    3760    53.8    3790    52.9    3800    52.8    3810      53    3880    52.8
    3970    57.1    4000    63.8    4110    67.1    4120    67.1    4170    66.5
    4180    66.5    4230    74.9    4240      75    4260    74.9    4300    74.4
    4370    74.4    4480    76.4    4590    77.7    4600    77.7    4650    76.9
    4670    76.9    4680    76.9  4680.1      97    4750      97    4790      97
    4830      97    4900      97    4930      97    4990      97    5040      97
    5050      97    5070      97    5080      97    5110      97    5200      97
    5210      97    5290      97    5300      97    5370   101.8    5390   101.7

Manning's n Values        num=       5
     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val
    1150     .06    2750    .035    3300     .08    4000    .035    4000     .05



Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          2750    4000              452     452     452             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 125738  

INPUT
Description: 
Station Elevation Data    num=      78
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
     400      96     430      96     510      96     590      96   678.9      96
     679      76     770      72     940      68     960      64     961      64
    1000      63    1010    63.3    1020    62.7    1070    62.7    1080    62.7
    1129    62.7    1149    52.7    1160    52.7    1270    52.7    1300    52.7
    1310    52.7    1340    52.7    1360    52.7    1370    52.7    1390    52.7
    1420    52.7    1460    52.7    1500    52.7    1510    52.7    1520    52.7
    1560    52.7    1570    52.7    1590    52.7    1620    52.7    1670    52.7
    1750    52.7    1780    52.7    1790    52.7    1800    52.7    1910    52.7
    1920    52.7    1989    52.7    2011    63.7    2030    63.7    2140    67.6
    2250    69.9    2260      70    2300    69.8    2330    70.6    2400    70.6
    2420    70.8    2430    70.5  2430.1      91    2450      91    2470      91
    2480      91    2510      91    2530      91    2590      91    2610      91
    2620      91    2730      91    2740      91    2750      91    2770      91
    2780      91    2790      91    2900      91    2950      91    2960      91
    3070      91    3180      91    3290      91    3400    96.4    3410    96.3
    3520   102.9    3630   110.1    3696   115.1

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

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          1129    2011               20      20      20             .3       .5

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 125718  

INPUT
Description: 
Station Elevation Data    num=      78
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
     400      96     430      96     510      96     590      96   678.9      96
     679      76     770      72     940      68     960      64     961      64
    1000      63    1010    63.3    1020    62.7    1070    62.7    1080    62.7



    1129    62.7    1130    58.3    1160    58.3    1270    58.3    1300    58.3
    1310    58.3    1340    58.3    1360    58.3    1370    58.3    1390    58.3
    1420    58.3    1460    58.3    1500    58.3    1510    58.3    1520    58.3
    1560    58.3    1570    58.3    1590    58.3    1620    58.3    1670    58.3
    1750    58.3    1780    58.3    1790    58.3    1800    58.3    1910    58.3
    1920    58.3    2010    58.3    2011    63.7    2030    63.7    2140    67.6
    2250    69.9    2260      70    2300    69.8    2330    70.6    2400    70.6
    2420    70.8    2430    70.5  2430.1      91    2450      91    2470      91
    2480      91    2510      91    2530      91    2590      91    2610      91
    2620      91    2730      91    2740      91    2750      91    2770      91
    2780      91    2790      91    2900      91    2950      91    2960      91
    3070      91    3180      91    3290      91    3400    96.4    3410    96.3
    3520   102.9    3630   110.1    3696   115.1

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

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          1129    2011               20      20      20             .3       .5

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     Sta    Elev
     400      96     430      96     510      96     590      96   678.9      96
     679      76     770      72     940      68     960      64     961      64
    1000      63    1010    63.3    1020    62.7    1070    62.7    1080    62.7
    1129    62.7    1166      44    1167      44    1270      44    1300      44
    1310      44    1340      44    1360      44    1370      44    1390      44
    1420      44    1460      44    1500      44    1510      44    1520      44
    1560      44    1570      44    1590      44    1620      44    1670      44
    1750      44    1780      44    1790      44    1800      44    1910      44
    1920      44    1972      44    2011    63.7    2030    63.7    2140    67.6



    2250    69.9    2260      70    2300    69.8    2330    70.6    2400    70.6
    2420    70.8    2430    70.5  2430.1      91    2450      91    2470      91
    2480      91    2510      91    2530      91    2590      91    2610      91
    2620      91    2730      91    2740      91    2750      91    2770      91
    2780      91    2790      91    2900      91    2950      91    2960      91
    3070      91    3180      91    3290      91    3400    96.4    3410    96.3
    3520   102.9    3630   110.1    3696   115.1

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

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          1129    2011               96      96      96             .3       .5

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     Sta    Elev     Sta    Elev
     216     110     217     110     218     110   219.9     110     220    72.8
     260    71.5   327.9    71.3     328   100.3     340     100   340.1    71.2
     393    70.7     430    70.5   459.9    69.6     460    95.7     464    95.7
   464.1    69.5     505    68.5   523.9    65.6     524      95     528      95
   528.1      64     560    52.7     588      48   588.1    78.1     595    78.1
   595.1    46.8     640    44.8     670    44.2     710      45   741.9    45.1
     742    78.1     749    78.1   749.1    45.2     840    45.5     880      46
   895.9    44.7     896    78.1     903    78.1   903.1    44.3     920    43.5
  1049.9      46    1050    78.1    1057    78.1  1057.1    46.2    1120      48
  1203.9    45.6    1204    78.1    1211    78.1  1211.1    45.3    1230    44.8
    1310    45.3  1357.9    46.1    1358    78.1    1365    78.1  1365.1    46.8
    1460      47  1511.9    50.1    1512    78.1    1519    78.1  1519.1    53.2
    1540      60    1580    65.5  1665.9    66.8    1666    78.1    1673    78.1
  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   Right     Coeff Contr.   Expan.
         528.1    1540               18      18      18             .3       .5

BRIDGE                 



RIVER: RIVER-1         
REACH: Reach-1            RS: 125596  

INPUT
Description: Bridge #5X-125584 IS THE DS FACE DTM STATION OF SEPTA RR 
             BRIDGE
X1125584    26    1000    1960     289     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 
             WHICH IS LOCATED 600 FT UPSTREAM OF THE DEKALB ST BRIDGE

Distance from Upstream XS =      .1
Deck/Roadway Width        =    17.8
Weir Coefficient          =     2.6
Upstream  Deck/Roadway Coordinates
    num=      29
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
     218     110     110   219.9     110     110     220     110   100.3
     328   104.8   100.3     340   104.5     100     393   104.1      97
     460     100    95.7     464    99.6    95.7     524      99      95
     528      99      95     588    98.5    94.3   588.1    98.5    78.1
     595    98.5    78.1     742    98.5    78.1     749    98.5    78.1
     896    98.5    78.1     903    98.5    78.1    1050    98.5    78.1
    1057    98.5    78.1    1204    98.5    78.1    1211    98.5    78.1
    1358    98.3    78.1    1365    98.5    78.1    1512    98.5    78.1
    1519    98.5    78.1    1666    98.5    78.1    1673    98.5    78.1
    1740    98.5    78.1  1740.1    98.5    98.5

Upstream Bridge Cross Section Data
Station Elevation Data    num=      68
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
     216     110     217     110     218     110   219.9     110     220    72.8
     260    71.5   327.9    71.3     328   100.3     340     100   340.1    71.2
     393    70.7     430    70.5   459.9    69.6     460    95.7     464    95.7
   464.1    69.5     505    68.5   523.9    65.6     524      95     528      95
   528.1      64     560    52.7     588      48   588.1    78.1     595    78.1
   595.1    46.8     640    44.8     670    44.2     710      45   741.9    45.1
     742    78.1     749    78.1   749.1    45.2     840    45.5     880      46
   895.9    44.7     896    78.1     903    78.1   903.1    44.3     920    43.5
  1049.9      46    1050    78.1    1057    78.1  1057.1    46.2    1120      48
  1203.9    45.6    1204    78.1    1211    78.1  1211.1    45.3    1230    44.8
    1310    45.3  1357.9    46.1    1358    78.1    1365    78.1  1365.1    46.8
    1460      47  1511.9    50.1    1512    78.1    1519    78.1  1519.1    53.2
    1540      60    1580    65.5  1665.9    66.8    1666    78.1    1673    78.1



  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    Coeff Contr.   Expan.
         528.1    1540             .3       .5

Downstream  Deck/Roadway Coordinates
    num=      29
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
     218     110     110   219.9     110     110     220     110   100.3
     328   104.8   100.3     340   104.5     100     393   104.1      97
     460     100    95.7     464    99.6    95.7     524      99      95
     528      99      95     588    98.5    94.3   588.1    98.5    78.1
     595    98.5    78.1     742    98.5    78.1     749    98.5    78.1
     896    98.5    78.1     903    98.5    78.1    1050    98.5    78.1
    1057    98.5    78.1    1204    98.5    78.1    1211    98.5    78.1
    1358    98.3    78.1    1365    98.5    78.1    1512    98.5    78.1
    1519    98.5    78.1    1666    98.5    78.1    1673    98.5    78.1
    1740    98.5    78.1  1740.1    98.5    98.5

Downstream Bridge Cross Section Data
Station Elevation Data    num=      68
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
     216     110     217     110     218     110   219.9     110     220    72.8
     260    71.5   327.9    71.3     328   100.3     340     100   340.1    71.2
     393    70.7     430    70.5   459.9    69.6     460    95.7     464    95.7
   464.1    69.5     505    68.5   523.9    65.6     524      95     528      95
   528.1      64     560    52.7     588      48   588.1    78.1     595    78.1
   595.1    46.8     640    44.8     670    44.2     710      45   741.9    45.1
     742    78.1     749    78.1   749.1    45.2     840    45.5     880      46
   895.9    44.7     896    78.1     903    78.1   903.1    44.3     920    43.5
  1049.9      46    1050    78.1    1057    78.1  1057.1    46.2    1120      48
  1203.9    45.6    1204    78.1    1211    78.1  1211.1    45.3    1230    44.8
    1310    45.3  1357.9    46.1    1358    78.1    1365    78.1  1365.1    46.8
    1460      47  1511.9    50.1    1512    78.1    1519    78.1  1519.1    53.2
    1540      60    1580    65.5  1665.9    66.8    1666    78.1    1673    78.1
  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    Coeff Contr.   Expan.
         528.1    1540             .3       .5

Upstream Embankment side slope              =       0 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: 125584  

INPUT
Description: 
Station Elevation Data    num=      68
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
     216     110     217     110     218     110   219.9     110     220    72.8
     260    71.5   327.9    71.3     328   100.3     340     100   340.1    71.2
     393    70.7     430    70.5   459.9    69.6     460    95.7     464    95.7
   464.1    69.5     505    68.5   523.9    65.6     524      95     528      95
   528.1      64     560    52.7     588      48   588.1    78.1     595    78.1
   595.1    46.8     640    44.8     670    44.2     710      45   741.9    45.1
     742    78.1     749    78.1   749.1    45.2     840    45.5     880      46
   895.9    44.7     896    78.1     903    78.1   903.1    44.3     920    43.5
  1049.9      46    1050    78.1    1057    78.1  1057.1    46.2    1120      48
  1203.9    45.6    1204    78.1    1211    78.1  1211.1    45.3    1230    44.8
    1310    45.3  1357.9    46.1    1358    78.1    1365    78.1  1365.1    46.8
    1460      47  1511.9    50.1    1512    78.1    1519    78.1  1519.1    53.2
    1540      60    1580    65.5  1665.9    66.8    1666    78.1    1673    78.1
  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   Right     Coeff Contr.   Expan.
         528.1    1540              289     289     289             .3       .5

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 125295  

INPUT
Description: X-124990 IS THE US FACE DTM STATION OF DEKALB ST BRIDGE
X1124990  
               31    1020    1880      61      61      61

Station Elevation Data    num=      91
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000   107.8    1110   100.2    1220    94.7    1330    92.4    1340    92.4
    1360    92.5    1410    92.9    1430      93    1450    92.6    1470    92.6
    1510    91.6    1520      91    1540      91    1550      91    1580      91
    1690      91    1700      91    1720      91    1730      91    1740      91
    1770      91    1820      91  1999.9      91    2000    70.6    2010    70.6
    2020    70.4    2040    70.3    2060      70    2110    52.4    2120    50.4
    2230    46.8    2270    46.4    2380      46    2390      46    2420    46.6
    2430    46.7    2450    46.4    2520      52    2570    46.6    2580    46.5
    2600    46.9    2640    47.2    2720    51.2    2770    47.5    2820    47.4
    2860    46.6    2870    46.6    2900    47.6    2920    47.3    2960    49.6
    2970      52    3010    66.8    3020    68.3    3030    68.3    3050    68.9
    3080    65.6    3090    65.6    3160    66.5  3160.1      87    3330      87
    3350      87    3360      87    3440      87    3450      87    3500      87
    3530      87    3550      87    3560      87    3600      87    3710      87
    3750      87    3850      87    3920      87    3930      87    3940      87
    3960      87    4040      87    4150    88.6    4160    88.8    4210    88.3
    4320    92.7    4430   100.2    4460   102.6    4480   102.1    4490   102.2
    4550     109    4560   108.8    4570   107.4    4580   107.3    4690   112.2
    4723   112.9

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .04    2060    .035    3010     .04

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          2060    3010              380     298     250             .3       .5

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 124990  



INPUT
Description: This is a REPEATED section.

Station Elevation Data    num=      69
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
      50      94   419.9      94     420    73.8     487    76.6   498.5    66.3
     530    50.5   544.5    49.1     565      47     575      47   590.5      48
   601.9    48.7     602    54.8     610    54.8   610.1    48.5   621.5    47.3
     630    46.5   667.5    46.8     680      47   713.5      47   724.9      47
     725    57.6     733    57.6   733.1      47   744.5    46.9   790.5    46.7
   836.5    46.5   847.9    46.4     848    58.9     856    58.9   856.1    46.3
   867.5    46.3   913.5    46.1     930      46     950      45   959.5    45.5
   970.9      46     971    58.9     979    58.9   979.1      46   990.5      46
    1030      46  1036.5    45.9    1070    45.5  1082.5      46  1093.9    46.7
    1094    57.6    1102    57.6  1102.1    46.7  1113.5    46.6  1159.5    45.9
    1173    45.8  1205.5    47.3  1216.9    47.9    1217    54.8    1225    54.8
  1236.5    47.4    1273    45.5  1282.5    45.5    1295    45.5    1310    50.5
  1328.5    56.4    1340      60  1340.1    76.6    1510    70.5    1580    70.5
  1580.1      91    1810      91    1910      91    2010      91

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    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         498.5    1340               68      68      68             .3       .5

BRIDGE                 

RIVER: RIVER-1         
REACH: Reach-1            RS: 124959.5

INPUT
Description: Bridge #4FROM FILE SCT017.DAT
X-124929 IS THE DS FACE DTM STATION 
             OF DEKALB ST BRIDGE
X1124929    37    1000    1770     484     
             484     484
DEKALB STREET BRIDGE (OLD ROUTE 202?)
HELICOPTER 
             FLIGHT PHOTO #32

Distance from Upstream XS =      .1
Deck/Roadway Width        =    67.8
Weir Coefficient          =     2.6
Upstream  Deck/Roadway Coordinates
    num=      36
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
     487    76.6    76.6   498.5      77    66.3   544.5    78.7    72.8



   590.5      80    69.2     602    80.3    54.8     610    80.5    54.8
   621.5      80    69.9   667.5    82.1    76.2   713.5    82.9    72.4
     725    83.1    57.6     733    83.2    57.6   744.5    83.4    72.6
   790.5    84.2    78.2   836.5    84.5    73.7     848   84.55    58.9
     856    84.6    58.9   867.5   84.65    73.9   913.5    84.9    78.9
   959.5   84.65    73.9     971    84.6    58.9     979   84.55    58.9
   990.5    84.5    73.7  1036.5    84.2    78.2  1082.5    83.4    72.6
    1094    83.2    57.6    1102    83.1    57.6  1113.5    82.4    72.3
  1159.5    82.1    76.2  1205.5    80.8      70    1217    80.5    54.8
    1225    80.3    54.8  1236.5      80    69.2  1282.5    78.7    72.8
  1328.5      77    66.3    1340    76.6      60  1340.1    76.6    76.6

Upstream Bridge Cross Section Data
Station Elevation Data    num=      69
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
      50      94   419.9      94     420    73.8     487    76.6   498.5    66.3
     530    50.5   544.5    49.1     565      47     575      47   590.5      48
   601.9    48.7     602    54.8     610    54.8   610.1    48.5   621.5    47.3
     630    46.5   667.5    46.8     680      47   713.5      47   724.9      47
     725    57.6     733    57.6   733.1      47   744.5    46.9   790.5    46.7
   836.5    46.5   847.9    46.4     848    58.9     856    58.9   856.1    46.3
   867.5    46.3   913.5    46.1     930      46     950      45   959.5    45.5
   970.9      46     971    58.9     979    58.9   979.1      46   990.5      46
    1030      46  1036.5    45.9    1070    45.5  1082.5      46  1093.9    46.7
    1094    57.6    1102    57.6  1102.1    46.7  1113.5    46.6  1159.5    45.9
    1173    45.8  1205.5    47.3  1216.9    47.9    1217    54.8    1225    54.8
  1236.5    47.4    1273    45.5  1282.5    45.5    1295    45.5    1310    50.5
  1328.5    56.4    1340      60  1340.1    76.6    1510    70.5    1580    70.5
  1580.1      91    1810      91    1910      91    2010      91

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

Downstream  Deck/Roadway Coordinates
    num=      36
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
     487    76.6    76.6   498.5      77    66.3   544.5    78.7    72.8
   590.5      80    69.2     602    80.3    54.8     610    80.5    54.8
   621.5      80    69.9   667.5    82.1    76.2   713.5    82.9    72.4
     725    83.1    57.6     733    83.2    57.6   744.5    83.4    72.6
   790.5    84.2    78.2   836.5    84.5    73.7     848   84.55    58.9
     856    84.6    58.9   867.5   84.65    73.9   913.5    84.9    78.9
   959.5   84.65    73.9     971    84.6    58.9     979   84.55    58.9
   990.5    84.5    73.7  1036.5    84.2    78.2  1082.5    83.4    72.6
    1094    83.2    57.6    1102    83.1    57.6  1113.5    82.4    72.3
  1159.5    82.1    76.2  1205.5    80.8      70    1217    80.5    54.8



    1225    80.3    54.8  1236.5      80    69.2  1282.5    78.7    72.8
  1328.5      77    66.3    1340    76.6      60  1340.1    76.6    76.6

Downstream Bridge Cross Section Data
Station Elevation Data    num=      69
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
      50      94   419.9      94     420    73.8     487    76.6   498.5    66.3
     530    50.5   544.5    49.1     565      47     575      47   590.5      48
   601.9    48.7     602    54.8     610    54.8   610.1    48.5   621.5    47.3
     630    46.5   667.5    46.8     680      47   713.5      47   724.9      47
     725    57.6     733    57.6   733.1      47   744.5    46.9   790.5    46.7
   836.5    46.5   847.9    46.4     848    58.9     856    58.9   856.1    46.3
   867.5    46.3   913.5    46.1     930      46     950      45   959.5    45.5
   970.9      46     971    58.9     979    58.9   979.1      46   990.5      46
    1030      46  1036.5    45.9    1070    45.5  1082.5      46  1093.9    46.7
    1094    57.6    1102    57.6  1102.1    46.7  1113.5    46.6  1159.5    45.9
    1173    45.8  1205.5    47.3  1216.9    47.9    1217    54.8    1225    54.8
  1236.5    47.4    1273    45.5  1282.5    45.5    1295    45.5    1310    50.5
  1328.5    56.4    1340      60  1340.1    76.6    1510    70.5    1580    70.5
  1580.1      91    1810      91    1910      91    2010      91

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. 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: 124929  

INPUT
Description: 
Station Elevation Data    num=      69
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
      50      94   419.9      94     420    73.8     487    76.6   498.5    66.3
     530    50.5   544.5    49.1     565      47     575      47   590.5      48
   601.9    48.7     602    54.8     610    54.8   610.1    48.5   621.5    47.3
     630    46.5   667.5    46.8     680      47   713.5      47   724.9      47
     725    57.6     733    57.6   733.1      47   744.5    46.9   790.5    46.7
   836.5    46.5   847.9    46.4     848    58.9     856    58.9   856.1    46.3
   867.5    46.3   913.5    46.1     930      46     950      45   959.5    45.5
   970.9      46     971    58.9     979    58.9   979.1      46   990.5      46
    1030      46  1036.5    45.9    1070    45.5  1082.5      46  1093.9    46.7
    1094    57.6    1102    57.6  1102.1    46.7  1113.5    46.6  1159.5    45.9
    1173    45.8  1205.5    47.3  1216.9    47.9    1217    54.8    1225    54.8
  1236.5    47.4    1273    45.5  1282.5    45.5    1295    45.5    1310    50.5
  1328.5    56.4    1340      60  1340.1    76.6    1510    70.5    1580    70.5
  1580.1      91    1810      91    1910      91    2010      91

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    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         498.5    1340              484     484     484             .3       .5

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 124445  

INPUT
Description: 
Station Elevation Data    num=      70
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000    97.3    1110    90.7    1120    90.5    1130    90.5    1150    90.8
    1230      89    1240      89    1350      89    1370      89    1420      89
    1530      89    1560      89    1590      89    1700      89    1730      89
    1750      89    1770      89    1780      89    1800      89    1820      89
    1850      89    1900      89    1960      89  2129.9      89    2130      69
    2140    69.1    2190      67    2200    65.4    2270    46.7    2340    44.1



    2450    44.4    2560    44.4    2670    44.4    2740    44.6    2770    44.2
    2820    48.3    2830      51    2870    67.9    2880    68.1    2970    66.4
    3020    66.6    3060      67    3130    67.3    3170    67.8    3240    68.2
  3240.1      88    3470      88    3500      88    3560      88    3580      88
    3690      88    3750      88    3780      88    3840      88    3850      88
    3860      88    3880      88    3980      88    4080      88    4150      88
    4160      88    4180      88    4190      88    4300      88    4410    93.7
    4520    97.9    4630   105.4    4690   109.9    4700   109.5    4702   109.6

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .04    2200    .035    2870     .04

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          2200    2870              782     782     782             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 123663  

INPUT
Description: 
Station Elevation Data    num=      69
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000      91    1110      91    1220      91    1330      91    1420      91
    1510      91    1540      91    1650      91    1690      91    1710      91
    1770      91    1800      91    1840      91    1850      91    1870      91
    1880      91    1890      91    2000      91    2060      91    2080      91
    2090      91    2100      91    2110      91    2140      91    2170      91
  2289.9      91    2290    70.6    2340    69.9    2450    67.8    2480    66.7
    2490    65.2    2540    48.5    2630    43.2    2700    43.4    2750    45.6
    2810    44.5    2900    44.5    2920    44.3    2930    44.3    2970    47.2
    2980      50    2990    55.3    3000    62.5    3060    65.9    3070    65.7
    3080    65.6  3080.1      86  3249.9      86    3250    65.8    3290    65.8
    3320    66.3    3420    66.7    3530      69    3540    69.1    3630    69.5
    3660    68.7    3700    71.1  3700.1      91    3920      91    3940      91
    4050      91    4160      91    4270      91    4350      91    4380      91
    4490      91    4600    94.9    4710   101.6    4712   101.7

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .04    2490    .035    3000     .04

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          2490    3000              712     712     712             .1       .3

CROSS SECTION          



RIVER: RIVER-1         
REACH: Reach-1            RS: 122951  

INPUT
Description: 
Station Elevation Data    num=      65
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000      94    1110      94    1220      94  1389.9      94    1390    74.3
    1470    74.3    1480    74.3    1500    74.1    1560    74.3    1570    73.9
    1590    67.2    1600    66.2    1610    66.2    1620    65.3    1710    68.6
    1820    66.5    1830    66.4    1890      66    1940    64.7    1990    64.3
    2010    63.3    2020    60.3    2040    50.1    2050      47    2130    42.8
    2140    42.7    2230    45.6    2250    44.2    2290    44.3    2320    44.6
    2330    44.6    2360    44.3    2370    44.3    2400      45    2410      47
    2450    62.6    2460    63.9    2490    63.9  2490.1      84  2629.9      84
    2630    65.3    2670      65    2680    65.1    2720    65.4  2720.1      85
    2750      85    2760      85    2870      85    2900      85  3109.9      85
    3110    74.5    3150    75.7    3160    75.8    3180    75.7    3190    75.7
  3190.1      96    3420      96    3430      96    3440      96    3460      96
    3570      96    3640      96    3750      96    3770      96    3816      96

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .05    2010    .035    2450     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          2010    2450              639     639     639             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 122312  

INPUT
Description: 
Station Elevation Data    num=      44
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000      93    1110      93    1220      93    1330      93  1359.9      93
    1360    73.4    1380    73.8    1390    73.8    1500    70.4    1530      70
    1590    71.3    1630    68.8    1660    69.5    1750    69.7    1810      69
    1840    68.8    1950      67    2060    63.1    2070    63.2    2170    45.3
    2240    43.6    2350      44    2430    44.3    2470    44.8    2480    44.8
    2500    44.6    2510    44.6    2550    45.8    2560    47.7    2600      63
    2610    65.6    2695    73.4    2800    69.2    2830      70    2840      70
    2860    68.9    2870    71.5    2980    75.1    3000    76.3    3040    83.3
    3150    91.8    3190    94.9    3210    94.8    3268    93.7

Manning's n Values        num=       3



     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .05    2070    .035    2610     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          2070    2610              822     822     822             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 121490  

INPUT
Description: 
Station Elevation Data    num=      50
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000      94    1020      94    1130      94  1399.9      94    1400    73.6
    1430    73.6    1520    71.4    1530    71.3    1580      73    1600    70.9
    1630    62.9    1700    67.4  1700.1      84    1830      84    1840      84
    1950      84  2039.9      84    2040    64.2    2060    64.2    2090    64.1
    2100    64.3    2110    64.3    2130    63.3    2140      61    2170    48.3
    2180    46.1    2220    44.6    2330    44.1    2440      44    2470    44.1
    2520      45    2590    44.7    2600    45.1    2610    46.8    2620    50.6
    2630    55.8    2640    59.1    2650    59.2    2670    54.5    2680      55
    2720    69.1    2770    73.5    2780    75.5    2820    90.8    2860    92.9
    2900    92.9    2970    94.3    2990    94.4    3100    99.7    3107   100.1

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .05    2130    .035    2640     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          2130    2640              688     688     688             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 120802  

INPUT
Description: 
Station Elevation Data    num=      55
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000      94    1010      94    1030      94    1040      94    1050      94
    1070      94    1160      94    1230      94    1270      94    1290      94
    1320      94    1330      94    1400      94  1499.9      94    1500    74.3
    1510    74.5    1550    73.8    1620    75.2    1650    71.5    1660    71.7
    1670    69.7    1700    60.3    1740      66    1750    65.6    1760    65.5
    1860    63.4    1920    63.1    1950    62.3    2060    44.3    2090    42.9



    2170    42.5    2280    44.1    2320    44.7    2380    44.9    2400    45.7
    2410    48.2    2440    59.2    2450    60.2    2480    53.2    2490    52.7
    2500    53.9    2560    69.7    2610      74    2640    79.4    2660    80.2
    2670    78.6    2680      76    2690    74.7    2700    74.7    2810    80.4
    2920    84.9    3030    90.7    3140    96.3    3250   101.4    3283   103.3

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .06    1950    .035    2440     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          1950    2440              650     602     550             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 120200  

INPUT
Description: FROM FILE SCT016.DAT

Station Elevation Data    num=      56
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000    88.7    1090    81.4    1200    81.1    1240    80.8    1280    80.4
    1300    80.3    1330    80.7    1350    80.7    1360    78.4    1370      76
    1380      76    1390      76    1400      76    1410      76    1420      76
    1440      76    1450      76    1470      76    1480      76    1490      76
    1540      76    1550      76    1570      76    1600      76    1610      76
    1690      76    1760      77    1830    72.7    1840    72.7    1850    72.8
    1860    72.8    1940    64.8    1950    64.9    2060    58.6    2120    44.2
    2230    41.5    2250    41.6    2270    41.8    2280    41.8    2290    41.7
    2300    41.6    2400    43.2    2410    43.3    2460    45.4    2480      49
    2520    60.9    2580    64.1    2600    64.1    2710    71.2    2820    76.8
    2930    80.9    3040    85.7    3060    85.9    3100    86.2    3210    93.1
    3317    99.7

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .06    2060    .035    2520     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          2060    2520             1150     918     650             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 119282  



INPUT
Description: 
Station Elevation Data    num=      36
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1089      90    1090    70.4    1100    70.4    1110    70.5    1160    70.5
    1180    70.3    1230    70.3    1240    70.4    1280    68.9    1330    68.7
    1340    68.8    1350      65    1360    64.7    1380    66.1    1390    66.1
    1410    64.2    1420    66.5    1430    63.9    1450    54.6    1490    45.6
    1580    40.8    1640      41    1660    40.6    1690    40.7    1800    43.4
    1820    44.5    1880    61.9    1885    62.3    1965      60    2025      60
    2045      64    2075      68    2205      72    2285      76    2335      80
    2415      84

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    1089     .06    1420    .035    1880     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          1420    1880              348     348     348             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 118934  

INPUT
Description: X-118798 IS THE US FACE DTM STATION OF PA TURNPIKE 
             BRIDGE
X1118798    34    1440    1860      61      61      61

Station Elevation Data    num=      32
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000   135.8    1010   135.8    1020   128.9    1060    75.3    1070    68.7
    1130    64.1    1160    66.1    1170    66.1    1180    63.6    1220      47
    1230    45.4    1320    40.2    1370    41.1    1430      40    1540    44.2
    1550    44.8    1560    47.7    1580    57.1    1590    60.3    1600    60.7
    1650    59.2    1670    59.1    1700    57.1    1710    57.8    1770    69.4
    1780    70.3    1830    66.1    1861    67.9    1940      72    1990      76
    2050      80  2050.1     100

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .04    1170    .035    1590     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          1170    1590              147     147     147             .3       .5

CROSS SECTION          



RIVER: RIVER-1         
REACH: Reach-1            RS: 118798  

INPUT
Description: This is a REPEATED section.
Station Elevation Data    num=      61
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       4    93.9      67      85      90    76.6      90      90      96      90
      97    76.6     130    64.5     156    64.3     178    61.6     180      90
     186      90     189    54.6     201      48     211    45.3     244    45.1
     287    39.4     292    39.7     294      90     300      90     303    40.1
     348    41.3     370    40.8     416    39.6     418      90     424      90
     427    39.5     430    39.5     448    41.6     495    43.7     515    43.8
     534    45.1     540      48     542      90     548      90     551    49.8
     567    57.3     664    58.9     666      90     672      90     675    58.9
     685    58.9     710      68     772      68     786    67.5     787      90
     792      90     795    68.7     876    65.7     914    66.4     917      90
     923      90     924    66.1    1000      72  1000.1      90    1044      90
    1045      90    1131      90    1132      90    1138      90    1160      90
    1227   104.5

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       4     .04     178    .035     567     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           178     567               50      50      50             .3       .5
Cross Section Lid
    num=       2
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
       4   115.7   101.9    1227   115.7   101.9

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 118737  

INPUT
Description: X-118675 IS THE US FACE DTM STATION OF RR BRIDGE
X1118675    74   
             1600    2050      24      24      24
I-276 (PENNSYLVANIA 
             TURNPIKE) BRIDGE
HELICOPTER FLIGHT PHOTO #31A
Station Elevation Data    num=      61
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       4    93.9      67      85      90    76.6      90      90      96      90
      97    76.6     130    64.5     156    64.3     178    61.6     180      90



     186      90     189    54.6     201      48     211    45.3     244    45.1
     287    39.4     292    39.7     294      90     300      90     303    40.1
     348    41.3     370    40.8     416    39.6     418      90     424      90
     427    39.5     430    39.5     448    41.6     495    43.7     515    43.8
     534    45.1     540      48     542      90     548      90     551    49.8
     567    57.3     664    58.9     666      90     672      90     675    58.9
     685    58.9     710      68     772      68     786    67.5     787      90
     792      90     795    68.7     876    65.7     914    66.4     917      90
     923      90     924    66.1    1000      72  1000.1      90    1044      90
    1045      90    1131      90    1132      90    1138      90    1160      90
    1227   104.5

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       4     .04     178    .035     567     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           178     567               57      57      57             .3       .5
Cross Section Lid
    num=       2
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
       4   115.7   101.9    1227   115.7   101.9

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 118675  

INPUT
Description: This is a REPEATED section.

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               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     161     161     161
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            RS: 118490  

INPUT
Description: 
Station Elevation Data    num=      32
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1760    93.6    1870    93.2    1980    90.3    1990    88.9    2030    66.9
    2040      66    2050    66.1    2060    65.9    2100    58.3    2110    54.6
    2120    48.1    2130    44.7    2220    40.7    2250    41.9    2290    39.5
    2400    43.8    2450    42.7    2470    42.7    2520    45.8    2530    48.2
    2550      57    2560    60.2    2620    58.7    2650    58.8    2660      59
    2700    66.4    2740    68.6    2790    67.5    2800    67.5    2910    72.2
    3020    78.3    3043      79

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    1760     .04    2060    .035    2560     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          2060    2560              485     485     485             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 118005  

INPUT
Description: FROM FILE SCT015.DAT

Station Elevation Data    num=      53
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000      85    1020      85    1030      85    1080      85    1160      85
    1240      85    1250      85    1320      85    1330      85    1350      85
    1370      85    1480      85    1540      85    1580      85    1640      85
    1650      85    1660      85    1680      85    1690      85    1700      85
    1720      85    1740      85  1899.9      85    1900    64.8    1920    64.8
    1950    64.2    1960    64.2    1980    63.7    2020    64.2    2060    64.2
    2090    64.8    2120    60.3    2180    43.3    2290    39.7    2300    39.5
    2330    39.6    2440    42.5    2450    42.6    2530    42.8    2560    43.5
    2570    45.1    2630    63.9    2640    65.4    2650    65.5    2760    65.5
    2800    65.5    2910    68.8    2960    67.2    3070    71.8    3180    79.3
    3290    86.8    3400      92    3433    96.2

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .06    2120    .035    2630     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          2120    2630              720     675     600             .1       .3



CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 117330  

INPUT
Description: 
Station Elevation Data    num=      54
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000    91.1    1060    88.2    1090    80.1    1100    78.6    1140    83.9
    1150      84    1260    81.2    1290    74.4    1400    71.7    1510      72
    1590    72.1    1700    67.7    1760    64.6    1770    64.6    1870    46.4
    1880    43.3    1910    41.1    2020    40.6    2060    40.6    2070    40.7
    2120    40.9    2230    42.9    2240    44.1    2250    48.3    2310      65
    2320    67.7    2330    69.3    2400    71.2    2430    70.8    2540    71.1
    2550      71    2610    70.9    2620    70.7    2650    70.6    2660    70.5
    2770    69.7    2800    69.1    2810    69.1    2820    68.6    2840      68
    2850    68.2    2860    68.2    2880    67.6    2890    67.6    2920    69.4
    3030   100.2    3050   103.8    3060   104.4    3070   104.4    3140    99.2
    3150    99.4    3160   101.5    3200   120.5    3249   149.6

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .06    1770    .035    2310     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          1770    2310             1150    1023     850             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 116307  

INPUT
Description: 
Station Elevation Data    num=      45
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000   108.8    1010   107.8    1070    81.2    1080    74.8    1090    70.2
    1200    60.2    1270    48.8    1290    42.9    1320    38.8    1340    38.5
    1350    38.5    1410    39.7    1440    39.7    1550    43.2    1590    44.4
    1600    45.9    1660      61    1680    69.3    1690    71.3    1700    70.4
    1750      64    1760      64    1770      64    1780      64    1800      64
    1870      64    1980      64    2070      64    2110      64    2120      64
    2160    70.3    2170    70.6    2190    64.8    2200    64.5    2300    68.3
    2320    67.2    2330    67.4    2440    73.8    2540    77.9    2580    85.6
    2680    96.5    2710     111    2720     114    2730     114    2740   113.3



Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .06    1200    .035    1660     .07

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          1200    1660              500     500     500             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 115807  

INPUT
Description: FROM FILE SCT015.DAT

Station Elevation Data    num=      51
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000   109.8    1030   125.4    1040   116.9    1070    77.1    1080    71.4
    1100      85    1110      84    1130    66.4    1140    62.8    1150      62
    1200    50.8    1210    45.3    1220    42.1    1240    38.3    1270    37.4
    1360    39.3    1370    39.3    1480    43.4    1510      44    1520      44
    1530    44.3    1540    46.8    1560    48.2    1605      62    1630    69.9
    1640    67.2    1660      64    1670      64    1770      64    1780      64
    1890      64    1960      64    1990    70.1    2040      64    2050      64
    2110    65.4    2120    65.5    2130    65.5    2240      75    2270      79
    2280      79    2290    78.9    2310    78.9    2350    79.3    2460    79.4
    2500    79.3    2610    75.9    2620    75.8    2690    91.9    2700    91.7
    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     Coeff Contr.   Expan.
          1150    1605             1230    1230    1230             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 114577  

INPUT
Description: 
Station Elevation Data    num=      45
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000   137.4    1110   124.2    1180   113.5    1220   101.3    1260    79.9
    1270    70.9    1280    65.9    1290    64.4    1310    64.3    1370    59.3
    1380    57.4    1410    45.1    1420    42.3    1490    37.7    1510    37.6



    1550    38.6    1570    38.2    1610    39.5    1630    39.6    1740    41.8
    1780      48    1810      56    1820    57.1    1890    53.5    2000    61.8
    2090      66    2110      66    2120      66    2130      66    2140      66
    2160      66    2170      66    2200    66.2    2210      65    2310    75.1
    2420    75.7    2440    75.7  2440.1      96    2610      96    2720      96
    2730      96    2810      96    2900      96    2940      96    2993      96

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .06    1380    .035    1810     .07

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          1380    1810              515     515     515             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 114062  

INPUT
Description: X-113859 IS THE US FACE DTM STATION OF RR BRIDGE
X1113859    57   
              2110    2600      48      48      48

Station Elevation Data    num=      21
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1680    91.5    1700    95.9    1710    96.8    1720    82.5    1730    72.7
    1740    68.6    1810    65.4    1866      56    1920    46.9    1950    39.1
    1990    36.7    2010    36.8    2060    37.5    2090    37.6    2180    39.5
    2210    39.5    2320    43.4    2390    55.3    2420      56    2530    72.7
    2540    74.2

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    1680     .07    1866    .035    2390     .07

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          1866    2390              229     229     229             .3       .5

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 113859  

INPUT
Description: This is a REPEATED section.

Station Elevation Data    num=      55



     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
     151   105.7     156   105.7     156    68.9     230    68.4     240    66.9
     240    92.4     245    92.4     245    65.6     254    63.3     285    63.2
     325    58.5     325    92.4     330    84.4     330    57.8     339    56.7
     343    48.2     371    37.6     413    36.2     413    83.6     418    83.6
     418    36.2     459    36.9     500    37.2     500    82.8     506    82.8
     506    37.2     547    37.9     588    38.2     588      82     594      82
     594    38.2     635    39.8     676    39.2     676    81.2     682    81.2
     682    39.2     723    40.1     764    42.2     764    80.4     769    80.4
     769    42.2     811    43.1     837    48.2     841    57.6     852    57.6
     852    79.6     857    87.6     857    57.6     860    57.6     873    62.3
     884    62.4     888    64.2     938    64.7     938   100.5     944   100.5

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
     151     .07     339    .035     841     .07

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           339     841               22      22      22             .3       .5

BRIDGE                 

RIVER: RIVER-1         
REACH: Reach-1            RS: 113835  

INPUT
Description: Bridge #3X-113811 IS THE DS FACE DTM STATION OF RR 
             BRIDGE
X1113811    67    2150    2720     214     214     
             214
CONRAIL (READING) RR BRIDGE
HELICOPTER FLIGHT PHOTO #30

Distance from Upstream XS =      .1
Deck/Roadway Width        =    21.8
Weir Coefficient          =     2.6
Upstream  Deck/Roadway Coordinates
    num=      20
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
     156   105.7    92.5     240   105.4    92.4     245   105.4    92.4
     325   105.1    92.4     325   102.4    92.4     330   102.4    84.4
     413   101.6    83.6     418   101.6    83.6     500   100.8    82.8
     506   100.8    82.8     588     100      82     594     100      82
     676    99.2    81.2     682    99.2    81.2     764    98.4    80.4
     769    98.4    80.4     852    97.6    79.6     857    97.6    87.6
     857   100.6    87.6     938   100.5    87.5

Upstream Bridge Cross Section Data
Station Elevation Data    num=      55



     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
     151   105.7     156   105.7     156    68.9     230    68.4     240    66.9
     240    92.4     245    92.4     245    65.6     254    63.3     285    63.2
     325    58.5     325    92.4     330    84.4     330    57.8     339    56.7
     343    48.2     371    37.6     413    36.2     413    83.6     418    83.6
     418    36.2     459    36.9     500    37.2     500    82.8     506    82.8
     506    37.2     547    37.9     588    38.2     588      82     594      82
     594    38.2     635    39.8     676    39.2     676    81.2     682    81.2
     682    39.2     723    40.1     764    42.2     764    80.4     769    80.4
     769    42.2     811    43.1     837    48.2     841    57.6     852    57.6
     852    79.6     857    87.6     857    57.6     860    57.6     873    62.3
     884    62.4     888    64.2     938    64.7     938   100.5     944   100.5

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
     151     .07     339    .035     841     .07

Bank Sta: Left   Right    Coeff Contr.   Expan.
           339     841             .3       .5

Downstream  Deck/Roadway Coordinates
    num=      20
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
     156   105.7    92.5     240   105.4    92.4     245   105.4    92.4
     325   105.1    92.4     325   102.4    92.4     330   102.4    84.4
     413   101.6    83.6     418   101.6    83.6     500   100.8    82.8
     506   100.8    82.8     588     100      82     594     100      82
     676    99.2    81.2     682    99.2    81.2     764    98.4    80.4
     769    98.4    80.4     852    97.6    79.6     857    97.6    87.6
     857   100.6    87.6     938   100.5    87.5

Downstream Bridge Cross Section Data
Station Elevation Data    num=      55
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
     151   105.7     156   105.7     156    68.9     230    68.4     240    66.9
     240    92.4     245    92.4     245    65.6     254    63.3     285    63.2
     325    58.5     325    92.4     330    84.4     330    57.8     339    56.7
     343    48.2     371    37.6     413    36.2     413    83.6     418    83.6
     418    36.2     459    36.9     500    37.2     500    82.8     506    82.8
     506    37.2     547    37.9     588    38.2     588      82     594      82
     594    38.2     635    39.8     676    39.2     676    81.2     682    81.2
     682    39.2     723    40.1     764    42.2     764    80.4     769    80.4
     769    42.2     811    43.1     837    48.2     841    57.6     852    57.6
     852    79.6     857    87.6     857    57.6     860    57.6     873    62.3
     884    62.4     888    64.2     938    64.7     938   100.5     944   100.5

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
     151     .07     339    .035     841     .07



Bank Sta: Left   Right    Coeff Contr.   Expan.
           339     841             .3       .5

Upstream Embankment side slope              =       0 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: 113811  

INPUT
Description: 
Station Elevation Data    num=      55
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
     151   105.7     156   105.7     156    68.9     230    68.4     240    66.9
     240    92.4     245    92.4     245    65.6     254    63.3     285    63.2
     325    58.5     325    92.4     330    84.4     330    57.8     339    56.7
     343    48.2     371    37.6     413    36.2     413    83.6     418    83.6
     418    36.2     459    36.9     500    37.2     500    82.8     506    82.8
     506    37.2     547    37.9     588    38.2     588      82     594      82
     594    38.2     635    39.8     676    39.2     676    81.2     682    81.2
     682    39.2     723    40.1     764    42.2     764    80.4     769    80.4
     769    42.2     811    43.1     837    48.2     841    57.6     852    57.6
     852    79.6     857    87.6     857    57.6     860    57.6     873    62.3
     884    62.4     888    64.2     938    64.7     938   100.5     944   100.5

Manning's n Values        num=       3



     Sta   n Val     Sta   n Val     Sta   n Val
     151     .07     339    .035     841     .07

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           339     841              214     214     214             .3       .5

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 113597  

INPUT
Description: 
Station Elevation Data    num=      45
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000   104.4    1110   106.2    1160     111    1170   106.5    1200    90.6
    1210    87.9    1250    90.6    1280      90    1290      90    1330    91.3
    1390    90.7    1500    90.5    1520    90.4    1540    90.1    1650    89.9
    1690    89.2    1800    89.6    1840    89.7    1900      91    1930    90.1
    1940    88.4    1950    84.5    1980    67.2    1990    64.6    2000    66.8
    2020    73.3    2030    74.7    2140      60    2210    56.2    2230    47.2
    2240      44    2270    39.1    2310    37.9    2400    38.3    2420    38.5
    2460    38.8    2520    39.8    2570    39.8    2680    43.4    2770    61.2
    2840    86.8    2850    88.4    2870    88.4    2890      89    2940    89.1

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .08    2210    .035    2770     .08

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          2210    2770             1130    1130    1130             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 112467  

INPUT
Description: 
Station Elevation Data    num=      73
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000   133.7    1020   134.2    1120     134    1230   137.6    1320   138.5
    1430   138.6    1470   137.7    1530   137.6    1640   132.2    1750     105
    1770    98.6    1780    98.4    1830    99.6    1840    99.7    1950    94.7
    2030    90.9    2120    91.4    2130    91.5    2160    91.6    2250    90.2
    2270    90.6    2280    90.6    2360    84.3    2470    58.1    2550    48.8
    2570    43.2    2580    41.7    2600    41.5    2650    40.5    2680      41
    2710    41.2    2760    41.7    2870    41.9    2890    41.9    2900      42



    3010    41.9    3060    43.6    3070    45.1    3110    57.6    3190    67.8
    3260    69.1    3280    68.6    3290    69.9    3330      83    3340    83.8
    3450      84    3480      84    3500      84    3580      84    3600      84
    3630      84    3650      84    3700      84    3810      84    3860      84
    3970      84    4010      84    4110      84    4220      84    4240      84
    4290      84    4300      84    4310      84    4340      84    4350      84
    4440      84    4450    86.4    4460    87.9    4470    88.3    4510    88.3
    4540    88.6    4620    89.1    4671    93.1

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .08    2470    .035    3110     .08

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          2470    3110             1133    1133    1133             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 111334  

INPUT
Description: 
Station Elevation Data    num=      73
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1240   112.7    1280    95.8    1290    93.2    1300    92.9    1410    92.8
    1520    93.4    1530    93.4    1580    92.8    1690      93    1710    92.8
    1730    92.8    1800    90.2    1810    90.1    1830    90.4    1840    90.3
    1850    88.7    1960    60.7    2030    48.1    2060    40.5    2080    38.9
    2190    41.9    2210    42.3    2240    42.2    2280    41.2    2320    41.3
    2350      42    2360    41.9    2370    41.7    2400    41.8    2430    42.9
    2450    42.9    2560    41.3    2600    40.8    2630    40.7    2640    40.9
    2650    42.1    2700    58.5    2760    63.4    2790    62.5    2900    67.3
    3010    69.5    3110    72.2    3150    71.5    3170    71.4    3210      70
    3220      70    3240    70.3  3240.1      90    3330      90    3340      90
    3420      90    3440      90    3500      90    3530      90    3590      90
    3600      90    3620      90    3630      90    3660      90    3670      90
    3750      90    3760      90    3810    94.6    3820    95.1    3850    94.7
    3960    97.9    4030   102.1    4050   101.7    4060   101.7    4120    99.1
    4140    99.1    4190   100.9    4212   100.9

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    1240     .08    1960    .035    2700     .08

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          1960    2700              580     668     780             .1       .3

CROSS SECTION          



RIVER: RIVER-1         
REACH: Reach-1            RS: 110666  

INPUT
Description: 
Station Elevation Data    num=      42
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1690   112.9    1750    91.7    1840    77.3    1880    62.3    1950    48.3
    1970      42    2000    37.6    2020    37.6    2080    39.2    2140    39.4
    2150    39.3    2160    39.3    2260    40.6    2370    41.1    2440      41
    2510    39.9    2520    39.8    2550    41.7    2560    43.5    2570    46.4
    2590    55.4    2600    57.8    2710    63.6    2720    63.6    2750      63
    2820    63.1    2890    66.2    2950    66.5    3010    62.6    3020    62.7
    3080    65.6    3110    74.1    3120      76    3190    78.8    3220    79.1
    3330      87    3440   100.7    3490   104.4    3500   104.4    3530   103.2
    3540     104    3553   106.2

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    1690     .08    1880    .035    2600     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          1880    2600              612     612     612             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 110054  

INPUT
Description: 
Station Elevation Data    num=      47
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000   117.3    1020   116.9    1030   116.9    1040   117.6    1050   117.7
    1110   116.3    1120   116.2    1160   104.5    1170   104.2    1180   104.2
    1190   104.3    1270    94.4    1280    94.8    1290    94.8    1400    90.5
    1500    88.3    1610    67.5    1670      57    1720    40.5    1770    37.5
    1820    37.6    1870    36.8    1900    36.8    2010    38.4    2080    39.2
    2120    39.1    2140    39.4    2180      47    2190    47.5    2200    47.3
    2230    49.4    2260    56.2    2290    57.2    2330      57    2390    56.2
    2400    56.1    2510    60.5    2550    62.7    2610    62.5    2720    66.8
    2830    70.6    2880      74    2890    73.7    3000    78.4    3020    78.4
    3070    79.2    3083    79.3

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .08    1670    .035    2260     .06



Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          1670    2260              420     506     600             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 109548  

INPUT
Description: X-109276 IS THE US FACE DTM STATION OF RT 476 SOUTH 
             BRIDGE
X1109276    24    1410    1980      56      56      56

Station Elevation Data    num=      50
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000   111.2    1110   113.7    1150   115.3    1260   112.8    1370   105.2
    1420   102.4    1430   102.4    1510   111.3    1620    98.5    1730      79
    1840    59.4    1930      48    1950    42.6    2060    36.9    2080    36.3
    2100    36.3    2110    36.5    2120    36.5    2130      36    2170    36.2
    2250    38.7    2300    38.7    2340    41.2    2380    49.3    2400    50.9
    2450    57.8    2540    60.6    2580      64    2590      64    2600    63.9
    2630    63.6    2640    63.5    2650    63.4    2660    63.3    2670    63.3
    2680    63.1    2690    63.1    2710    64.6    2720    63.6    2730    61.5
    2740    60.6    2850    66.2    2860    67.5    2880    75.1    2890    81.8
    2910    90.4    2920    92.9    2930    94.1    2960    94.2    2980    95.1

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .08    1840    .035    2450     .06

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          1840    2450              278     278     278             .3       .5

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 109276  

INPUT
Description: This is a REPEATED section.

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      90   612.1      37     640    36.6



     664    42.8     674    36.5     720    36.4     774    36.3     795    38.3
   795.1      90   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      90   989.9      90     990      61    1000    63.5    1107    63.2
    1149    62.2  1149.1      90  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    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           455   983.9              162     162     162             .3       .5

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



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      90   612.1      37     640    36.6
     664    42.8     674    36.5     720    36.4     774    36.3     795    38.3
   795.1      90   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      90   989.9      90     990      61    1000    63.5    1107    63.2
    1149    62.2  1149.1      90  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      90    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      90   612.1      37     640    36.6
     664    42.8     674    36.5     720    36.4     774    36.3     795    38.3
   795.1      90   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      90   989.9      90     990      61    1000    63.5    1107    63.2
    1149    62.2  1149.1      90  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              =       0 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    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      90   612.1      37     640    36.6
     664    42.8     674    36.5     720    36.4     774    36.3     795    38.3
   795.1      90   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      90   989.9      90     990      61    1000    63.5    1107    63.2
    1149    62.2  1149.1      90  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    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           455   983.9              250     250     250             .3       .5

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 108858  

INPUT
Description: 
Station Elevation Data    num=      37
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000   123.3    1110   122.9    1190   117.8    1200     118    1210   116.9
    1320   101.8    1430    94.7    1500    90.6    1610    70.4    1720      54
    1750    48.2    1770    41.5    1880    36.4    1930    35.9    2010    36.1
    2120    37.7    2200    42.6    2210    45.1    2250      59    2260    60.8
    2330    64.3    2370    63.9    2390    63.8    2420    63.3    2530    63.6
    2580    63.5    2590    63.4    2600    63.4    2610    63.7    2620    65.8
    2630      69    2670    85.1    2680    87.1    2690      87    2760    95.8
    2780   101.4    2834   105.5

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .08    1720    .035    2250     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          1720    2250              450     421     360             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 108437  

INPUT
Description: 
Station Elevation Data    num=      38
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000   103.3    1110   100.7    1220    95.2    1330    88.8    1440    76.7
    1550    63.7    1660    47.1    1690    41.3    1800    38.9    1830    38.6
    1860    38.4    1940    37.5    1960    37.7    2070    40.1    2080    40.4
    2090    40.4    2120    42.4    2130    44.1    2170    53.8    2213      60
    2240    63.9    2260    64.3    2270    64.2    2380    62.3    2430    62.4
    2540    65.5    2630    68.6    2650    68.7    2760      73    2840    75.9
    2860    75.5    2870    75.5    2910    76.7    2920      79    2930    88.8
    2970   141.1    2980   149.2    2998   152.3



Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .08    1550    .035    2213     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          1550    2213              450     412     380             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 108025  

INPUT
Description: 
Station Elevation Data    num=      39
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1280    90.4    1290    87.8    1300    86.6    1380    90.3    1490    78.2
    1600    65.1    1710    52.8    1760    54.1    1800    48.5    1820    42.1
    1930    39.4    1980    38.5    2070    40.5    2080    40.5    2130    39.7
    2180    41.1    2190    41.1    2210    40.8    2280    40.8    2310    42.7
    2320    45.3    2350    56.5    2370    57.6    2480    58.4    2500    58.5
    2550    59.7    2610    66.9    2650    67.8    2750      68    2860    71.9
    2960    76.1    2970    76.1    3030    78.2    3080    90.5    3110   102.6
    3220   137.6    3230     139    3240   138.3    3268   130.6

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    1280     .08    1760    .035    2350     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          1760    2350              169     169     169             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 107856  

INPUT
Description: 
Station Elevation Data    num=      39
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1280    90.4    1290    87.8    1300    86.6    1380    90.3    1490    78.2
    1600    65.1    1710    52.8    1760    54.1    1800    48.5    1820    42.1
    1930    39.4    1980    38.5    2070    40.5    2080    40.5    2130    39.7
    2180    41.1    2190    41.1    2210    40.8    2280    40.8    2310    42.7
    2320    45.3    2350    56.5    2370    57.6    2480    58.4    2500    58.5
    2550    59.7    2610    66.9    2650    67.8    2750      68    2860    71.9



    2960    76.1    2970    76.1    3030    78.2    3080    90.5    3110   102.6
    3220   137.6    3230     139    3240   138.3    3268   130.6

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    1280     .05    1760    .035    2350     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          1760    2350               20      20      20             .3       .5

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 107836  

INPUT
Description: 
Station Elevation Data    num=      66
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000    87.5    1060    86.3    1080    86.2    1100    86.4    1120    86.4
    1230    76.8    1280    74.4    1300    74.9    1390      65    1410      61
    1420    60.9    1510    64.7    1520    64.8    1530    62.6    1540    56.7
    1550    52.8    1560    51.8    1590    56.1    1600    55.9    1635    55.9
    1636      46    1660      46    1720      46    1770      46    1800      46
    1830      46    1850      46    1940      46    1950      46    1980      46
    2030      46    2060      46    2080      46    2110      46    2164      46
    2165    50.2    2200    50.2    2220    53.6    2230    53.8    2240    53.9
    2250    53.8    2260    53.8    2370    59.3    2430    66.2    2440    68.6
    2450    74.3    2460    81.9    2480    90.6    2520   101.5    2530   102.6
    2540   102.6    2570   102.6    2580   102.6    2610   102.6    2640   102.6
    2670   102.6    2680   102.6    2700   102.6    2710   102.6    2790   102.6
    2860   102.6    2940   102.6    2950   102.6    3000   102.6    3010   102.6
    3058   102.6

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .05    1635    .035    2165     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          1635    2165               20      20      20             .3       .5

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 107816  

INPUT
Description: X-107836 IS THE CREST OF PLYMOUTH DAM



X1107836    66    1640    
             2180     140     140     140
PLYMOUTH DAM
HELICOPTER FLIGHT 
             PHOTO #28A

Station Elevation Data    num=      57
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
  1249.9      87    1250    67.2    1300    67.1    1320    66.6    1330    66.6
    1340    67.1    1350    67.1    1360    66.8    1370    66.8    1380    66.6
    1410      63    1420    62.7    1480    62.8    1490    62.9    1500    62.8
    1510    62.8    1520    63.2    1530    62.9    1540    62.9    1650    65.6
    1670    66.3    1680      66    1705      58    1760    40.8    1830    33.6
    1840    33.6    1850    33.7    1870    33.7    1910    32.9    1930    32.9
    1970    33.8    1980    33.9    2000    34.1    2010      34    2060    33.3
    2080    33.2    2120    33.9    2140    34.1    2210    40.2    2220    43.1
    2250    53.7    2260    55.6    2270    56.1    2280    55.8    2290    55.7
    2390    59.7    2410    59.7    2420    59.6    2430    59.5    2490    65.3
    2500    65.4    2520    65.2    2600    67.4    2610    67.2    2630    67.2
    2680    68.6  2680.1      89

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
  1249.9     .05    1705    .035    2260     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          1705    2260              120     120     120             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 107696  

INPUT
Description: 
Station Elevation Data    num=      57
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
  1249.9      87    1250    67.2    1300    67.1    1320    66.6    1330    66.6
    1340    67.1    1350    67.1    1360    66.8    1370    66.8    1380    66.6
    1410      63    1420    62.7    1480    62.8    1490    62.9    1500    62.8
    1510    62.8    1520    63.2    1530    62.9    1540    62.9    1650    65.6
    1670    66.3    1680      66    1705      58    1760    40.8    1830    33.6
    1840    33.6    1850    33.7    1870    33.7    1910    32.9    1930    32.9
    1970    33.8    1980    33.9    2000    34.1    2010      34    2060    33.3
    2080    33.2    2120    33.9    2140    34.1    2210    40.2    2220    43.1
    2250    53.7    2260    55.6    2270    56.1    2280    55.8    2290    55.7
    2390    59.7    2410    59.7    2420    59.6    2430    59.5    2490    65.3
    2500    65.4    2520    65.2    2600    67.4    2610    67.2    2630    67.2
    2680    68.6  2680.1      89



Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
  1249.9     .05    1705    .035    2260     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          1705    2260              348     348     348             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 107348  

INPUT
Description: 
Station Elevation Data    num=      36
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000    83.6    1100    68.7    1150    55.7    1160    55.9    1250    65.9
    1260    65.9    1370    59.7    1380    59.6    1490    62.4    1510    62.7
    1620    62.8    1710    62.8    1770    64.8    1780    64.8    1790    62.8
    1840    40.6    1910    34.9    1940    34.9    1980    34.3    1990    34.4
    2000    34.5    2010    34.5    2020    34.4    2050    34.4    2110      35
    2130    35.1    2240    44.5    2330    52.2    2340      52    2350      52
    2440    61.1    2450    60.8    2470    63.3    2580    94.3    2690   120.6
    2692   121.1

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .05    1790    .035    2330     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          1790    2330              590     590     590             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 106758  

INPUT
Description: 
Station Elevation Data    num=      45
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000    85.6    1020    80.1    1030    78.9    1040    80.6    1060    86.1
    1070    85.8    1130    67.4    1240    64.6    1350    61.8    1410    59.2
    1460    59.3    1500    60.7    1530    60.4    1590    60.3    1640      61
    1650      61    1700    57.9    1710    55.3    1720    50.5    1730      47
    1770    40.2    1880    37.1    1930    36.2    1970    36.1    2010    36.9
    2030    36.7    2040    36.7    2120    39.8    2210    55.9    2250      58



    2290    67.5    2300    67.9    2310    65.3    2320      59    2330      59
    2350    63.2    2400    79.3    2420    84.3    2440      87    2450    86.9
    2470    86.7    2490    86.5    2510    88.3    2590   108.1    2598   108.5

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .04    1700    .035    2210     .03

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          1700    2210              580     709     800             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 106049  

INPUT
Description: FROM FILE SCT014.DAT

Station Elevation Data    num=      60
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000   102.8    1110    90.1    1120    86.3    1140    76.2    1150    72.8
    1160    72.8    1210    77.4    1230    77.3    1270    76.6    1380    65.1
    1480    58.3    1550    60.9    1560    60.8    1580    60.4    1620    60.4
    1700    58.6    1730    58.4    1760    60.1    1780    59.9    1800    60.5
    1850    57.8    1910    37.2    1920    36.8    1950    37.7    1960    37.8
    2030    34.3    2070    34.5    2090    34.7    2110    34.8    2130    34.4
    2180    36.5    2200      40    2215      50    2217      52    2235      54
    2280      56    2340      58    2400    60.2    2430      61    2510    61.2
    2550    60.7    2560    60.7    2590    61.9    2600    63.5    2610    68.7
    2620    77.1    2630    80.1    2640    80.3    2650    80.2    2700      76
    2710    76.1    2790    84.1    2810      84    2900    86.3    2910    86.4
    3020    89.8    3070    93.4    3100    93.3    3210   100.2    3297   103.6

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   Right     Coeff Contr.   Expan.
          1850    2235              400     359     320             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 105690  

INPUT
Description: X-105514 IS THE US FACE DTM STATION OF FAYETTE ST BRIDGE



X1105514 
                52    1810    2210      79      79      79

Station Elevation Data    num=      44
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000   105.2    1110    96.9    1180      94    1290      79  1469.9      79
    1470    58.5    1480    58.3    1490    58.9    1510    58.1    1520    58.5
    1570    58.5    1590    57.7    1620    52.7    1640      54    1650    56.3
    1660    57.1    1670    57.1    1690    53.8    1730    57.5  1730.1      75
  1869.9      75    1870    54.8    1880    54.8    1890    55.1    1900    53.6
    1950    38.7    1960    37.2    1970    36.9    1980    36.9    2000    37.4
    2070    33.6    2090    33.7    2140    34.9    2150      35    2180    35.4
    2200    35.5    2260    37.4    2320    57.2    2325    57.9    2505      60
    2620      62  2620.1      82    2945      82    3005      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   Right     Coeff Contr.   Expan.
          1900    2320              207     207     207             .3       .5

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     Sta    Elev     Sta    Elev
    75.2   84.37    75.3   80.97   108.2   69.41   108.3   60.25   125.2   60.13
   125.3   58.07   136.2   58.75   136.3   56.81   148.2    57.6   172.2   57.91
   188.2   57.91   188.3   71.03     215   58.02   215.1   57.91     253    57.6
     265   57.49   265.1   55.73     273    55.7     293    55.2     331      55
   331.1   58.32     340   58.45   340.1   54.97     378    55.2     398    55.4
     413    55.6     456   55.87   456.1   58.75     465   58.68   465.1   58.68
     503    55.9     523    55.9     543   55.92     581   58.98   581.1   58.98
     590      59   590.1    44.8   601.5      37     628    36.5   638.5    36.4
     648    36.9     668   38.07   673.5   38.09   705.5    34.7     706    59.3
     715   59.28   718.5    32.5     753      33   763.5    33.5     773    33.3
   783.5      33     790   33.13     793   35.95   798.5      36   818.5    35.1
     827   35.12     831    59.5     840   59.59     843   35.17   858.5    35.2
     878    35.8   878.5    36.1     898      36     918    36.2   948.5    36.4
     956   59.89     965   59.79     968    36.9   978.5      37    1003    44.5
  1009.4   47.72  1009.5   57.72    1023    57.8    1043      58    1081    58.2
  1081.1   60.09    1090    60.1  1090.1    58.4    1128    58.9    1148   59.32
    1168   59.35    1206    59.4  1206.1    60.1  1222.4   71.87  1222.5   59.51



  1262.4   59.88  1302.4   61.01  1302.5   71.16  1325.4    79.6  1325.5      83

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    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         581.1  1009.5               48      48      48             .3       .5

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    Elev



    75.2   84.37    75.3   80.97   108.2   69.41   108.3   60.25   125.2   60.13
   125.3   58.07   136.2   58.75   136.3   56.81   148.2    57.6   172.2   57.91
   188.2   57.91   188.3   71.03     215   58.02   215.1   57.91     253    57.6
     265   57.49   265.1   55.73     273    55.7     293    55.2     331      55
   331.1   58.32     340   58.45   340.1   54.97     378    55.2     398    55.4
     413    55.6     456   55.87   456.1   58.75     465   58.68   465.1   58.68
     503    55.9     523    55.9     543   55.92     581   58.98   581.1   58.98
     590      59   590.1    44.8   601.5      37     628    36.5   638.5    36.4
     648    36.9     668   38.07   673.5   38.09   705.5    34.7     706    59.3
     715   59.28   718.5    32.5     753      33   763.5    33.5     773    33.3
   783.5      33     790   33.13     793   35.95   798.5      36   818.5    35.1
     827   35.12     831    59.5     840   59.59     843   35.17   858.5    35.2
     878    35.8   878.5    36.1     898      36     918    36.2   948.5    36.4
     956   59.89     965   59.79     968    36.9   978.5      37    1003    44.5
  1009.4   47.72  1009.5   57.72    1023    57.8    1043      58    1081    58.2
  1081.1   60.09    1090    60.1  1090.1    58.4    1128    58.9    1148   59.32
    1168   59.35    1206    59.4  1206.1    60.1  1222.4   71.87  1222.5   59.51
  1262.4   59.88  1302.4   61.01  1302.5   71.16  1325.4    79.6  1325.5      83

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

Downstream  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

Downstream Bridge Cross Section Data
Station Elevation Data    num=      90
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev



    75.2   84.37    75.3   80.97   108.2   69.41   108.3   60.25   125.2   60.13
   125.3   58.07   136.2   58.75   136.3   56.81   148.2    57.6   172.2   57.91
   188.2   57.91   188.3   71.03     215   58.02   215.1   57.91     253    57.6
     265   57.49   265.1   55.73     273    55.7     293    55.2     331      55
   331.1   58.32     340   58.45   340.1   54.97     378    55.2     398    55.4
     413    55.6     456   55.87   456.1   58.75     465   58.68   465.1   58.68
     503    55.9     523    55.9     543   55.92     581   58.98   581.1   58.98
     590      59   590.1    44.8   601.5      37     628    36.5   638.5    36.4
     648    36.9     668   38.07   673.5   38.09   705.5    34.7     706    59.3
     715   59.28   718.5    32.5     753      33   763.5    33.5     773    33.3
   783.5      33     790   33.13     793   35.95   798.5      36   818.5    35.1
     827   35.12     831    59.5     840   59.59     843   35.17   858.5    35.2
     878    35.8   878.5    36.1     898      36     918    36.2   948.5    36.4
     956   59.89     965   59.79     968    36.9   978.5      37    1003    44.5
  1009.4   47.72  1009.5   57.72    1023    57.8    1043      58    1081    58.2
  1081.1   60.09    1090    60.1  1090.1    58.4    1128    58.9    1148   59.32
    1168   59.35    1206    59.4  1206.1    60.1  1222.4   71.87  1222.5   59.51
  1262.4   59.88  1302.4   61.01  1302.5   71.16  1325.4    79.6  1325.5      83

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              =       0 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: 105435  

INPUT
Description: 
Station Elevation Data    num=      90
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    75.2   84.37    75.3   80.97   108.2   69.41   108.3   60.25   125.2   60.13
   125.3   58.07   136.2   58.75   136.3   56.81   148.2    57.6   172.2   57.91
   188.2   57.91   188.3   71.03     215   58.02   215.1   57.91     253    57.6
     265   57.49   265.1   55.73     273    55.7     293    55.2     331      55
   331.1   58.32     340   58.45   340.1   54.97     378    55.2     398    55.4
     413    55.6     456   55.87   456.1   58.75     465   58.68   465.1   58.68
     503    55.9     523    55.9     543   55.92     581   58.98   581.1   58.98
     590      59   590.1    44.8   601.5      37     628    36.5   638.5    36.4
     648    36.9     668   38.07   673.5   38.09   705.5    34.7     706    59.3
     715   59.28   718.5    32.5     753      33   763.5    33.5     773    33.3
   783.5      33     790   33.13     793   35.95   798.5      36   818.5    35.1
     827   35.12     831    59.5     840   59.59     843   35.17   858.5    35.2
     878    35.8   878.5    36.1     898      36     918    36.2   948.5    36.4
     956   59.89     965   59.79     968    36.9   978.5      37    1003    44.5
  1009.4   47.72  1009.5   57.72    1023    57.8    1043      58    1081    58.2
  1081.1   60.09    1090    60.1  1090.1    58.4    1128    58.9    1148   59.32
    1168   59.35    1206    59.4  1206.1    60.1  1222.4   71.87  1222.5   59.51
  1262.4   59.88  1302.4   61.01  1302.5   71.16  1325.4    79.6  1325.5      83

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    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         581.1  1009.5              169     169     169             .3       .5

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 105266  

INPUT
Description: 
Station Elevation Data    num=      65
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000   107.3    1100    97.1    1130    90.7    1240      80    1270      80
    1330      80    1340      80    1350      80  1479.9      80    1480    60.2
    1490    60.2    1500    55.7    1520      57    1530    56.9    1580    57.8
    1590    57.8    1690    54.7    1800    54.6    1820    54.9    1830    54.9



    1840    54.8  1840.1      75    1940      75  1979.9      75    1980    54.9
    1990    53.7    2040    37.8    2060    36.7    2070    36.7    2100      37
    2150    32.7    2160    32.8    2170    32.9    2180      33    2220    34.8
    2250    34.8    2280    35.6    2300    35.6    2360    36.9    2370    39.3
    2420    57.8    2430    58.5    2440    58.2  2440.1      75  2559.9      75
    2560    59.5    2640    60.6    2650    60.7    2660    60.8    2730    67.2
  2730.1      87    2840      87    2870    89.9    2900    92.9    2910    92.8
    2940    92.1    2950      92    2960    93.8    2970    97.6    2980    99.2
    3030    96.4    3040    96.5    3100    98.3    3130    98.4    3184   100.6

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .03    1990    .035    2420     .03

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          1990    2420              300     406     480             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 104860  

INPUT
Description: 
Station Elevation Data    num=      45
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000   106.6    1110    94.8    1220    81.8    1330      81  1469.9      81
    1470    61.2    1480    61.2    1500    62.8    1520    55.1    1530    55.1
    1540    56.7    1550    56.7    1590    58.3    1600    58.3    1680      57
    1780    56.8    1920    54.1  1920.1      74  2059.9      74    2060      54
    2090    53.1    2140    38.8    2250    32.7    2290    33.3    2310    33.3
    2340    34.3    2360    34.3    2420    36.6    2430    37.9    2440    41.1
    2470    55.6    2480    58.1    2490    58.2    2530    58.3  2530.1      75
  2649.9      75    2650    60.5    2670    60.7    2680    61.1    2710    69.9
    2820    90.3    2880    94.4    2900    99.8    2970   107.9    2981   110.7

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .03    2090    .035    2480     .03

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          2090    2480              380     516     600             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 104344  



INPUT
Description: 
Station Elevation Data    num=      52
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000   115.8    1030     113    1050   106.9    1100    98.9    1110    95.9
    1130    94.1    1140    94.2    1150    94.3    1160    94.4    1170    94.1
    1190    86.7    1270    79.6    1280    74.5    1390      66    1500    57.6
    1530    53.2    1540    56.1    1600    58.5    1610    58.4    1670    58.4
    1690    58.7    1710    58.7    1740    58.4    1790      58    1900    56.9
    1910    56.9    2020    56.5    2030    56.5    2130    58.7    2140    58.7
    2150    58.6    2170    58.5    2180    58.1    2190    56.2    2240    39.3
    2350    31.8    2360    31.5    2380    31.9    2390    31.9    2400    31.8
    2410    31.8    2520    37.8    2530    40.8    2550    49.6    2560    52.4
    2640    61.6    2670    68.9    2700      71    2740    89.9    2780   119.6
    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   Right     Coeff Contr.   Expan.
          2190    2560              551     551     551             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 103793  

INPUT
Description: FROM FILE SCT013.DAT
Station Elevation Data    num=      37
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000   108.8    1110    97.4    1190    91.8    1200      89    1210    83.3
  1409.9      83    1410      63    1440    61.2    1540    57.1    1550    53.5
    1580    57.3  1580.1      77  1829.9      77    1830    56.6    1910    57.1
    1970    57.7    2000    57.9    2090    58.8    2110    58.9    2170    53.4
    2280    57.9    2290    58.2    2300    56.4    2360    36.8    2470    29.4
    2490    28.9    2600    35.3    2620    38.1    2630    40.6    2662      56
    2670    59.8    2680    61.4    2690    65.8    2720    86.1    2730    88.9
    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   Right     Coeff Contr.   Expan.
          2300    2662              470     515     550             .1       .3

CROSS SECTION          



RIVER: RIVER-1         
REACH: Reach-1            RS: 103278  

INPUT
Description: 
Station Elevation Data    num=     452
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  165.24     1.9  165.12     2.9  164.58     4.9  164.55     5.9  164.01
       8  163.99       9   163.5    11.9  163.47    12.9  162.94    14.9  162.94
    15.9  162.41    17.9  162.41    18.9  161.97    21.9  161.97    22.9  161.53
    24.9  161.53    25.9  161.09    27.9  161.09    28.9  160.66      32  160.66
      33  160.16      35  160.16      36  159.56      38  159.56      39     159
      41     159      42  158.56      51  158.25      52  157.84      59  157.38
      84  157.22   115.1  155.06   143.1  155.81   154.2  155.02   176.2  155.03
   183.2  154.61   184.2  153.64   186.2  153.77   187.2  152.91   189.2  153.07
   190.2  152.03   193.2  152.33   194.2  150.83   196.2  151.06   197.2  149.71
   199.2  149.75   200.2  147.97   203.2  147.97   204.2  146.56   206.2  146.56
   207.2  145.38   209.2  145.38   210.2  144.38   212.3  144.38   213.3  143.41
   216.3  143.49   217.3   142.2   219.3  142.39   220.3  141.24   222.3  141.44
   223.3  140.61   226.3  140.79   227.3     140   230.3   139.8   245.3  139.91
   246.3  139.09   249.3  139.09   250.3  138.41   252.3  138.41   253.3  137.94
   255.3  137.94   263.3  136.81   278.4  136.72   288.4  136.19   289.4  135.62
   291.4  135.62   292.4  134.22   295.4  134.22   296.4  132.16   298.4  132.16
   299.4  130.42   301.4  130.47   302.4  129.59   311.4     129   312.4  128.31
   341.5  127.94   362.5  125.94   375.5  126.48   390.5  126.34   398.6  125.81
   430.6  126.09   440.6  125.41   466.7  124.75   486.7  122.98   489.7  123.07
   490.7  122.38   492.7   122.5   493.7  115.94   495.7  115.94   496.7  111.75
   499.7  111.75   500.7  111.16   506.7  110.88   518.8  110.94   526.5  111.59
   532.8  111.34   533.8  110.19   535.8  110.19   536.8  108.97   538.8  108.97
   539.8  107.78   548.8  107.06   549.8  106.53   551.8  106.53   552.8  105.59
   555.8  105.64   556.8  105.16   558.8  105.15   559.8  104.44   561.8  104.44
   562.8  103.19   564.8  103.19   565.8  100.19   568.8  100.19   569.8   98.06
   571.9   98.06   572.9   98.69   574.9   98.69   575.9   99.03   578.9   99.03
   608.9   97.47   624.9   97.19   625.9   96.84   627.9   96.84   628.9   96.22
     659   94.97     681    95.5     685   94.75     687   94.75     688   94.31
     690   94.31   691.1   93.88   694.1   93.88   695.1   93.44   697.1   93.44
   698.1      93   700.1   93.01   701.1   92.61   704.1   92.65   708.1   91.86
   710.1   91.88   711.1   91.45   713.1   91.46   714.1   91.04   717.1   91.06
   718.1   90.66   720.1   90.66   721.1   90.22   723.1   90.22   724.1   89.81
   727.1   89.81   728.1   89.47   736.1   89.14   737.3   88.66   740.1   88.64
   741.1   87.94   766.2   86.94   769.2   86.66   770.2   85.88   773.2   85.88
   774.2   84.41   776.3   84.41   777.3   82.94   779.3   82.94   780.3   80.97
   782.4   80.97   783.4   78.75   786.4   78.43   787.5   76.08   789.5   75.94
   790.5   73.22   792.6   73.22   793.6   71.38   862.8   70.22     873   69.78
   880.1   68.91   886.3   68.72   887.3   66.16   889.3   66.19   890.3   65.05
   892.4   65.04   893.4    64.5   895.4   64.47   896.4   64.09   912.7   63.91
   919.9   63.41   939.2   63.91   940.2    63.5   952.5   62.81   959.6   61.72
   965.8   61.41   969.9   60.68   982.2   59.69   983.2   59.34   992.4      59



  1009.9   57.16  1026.3   56.91  1060.1   54.43  1099.1   54.44  1120.6   54.84
  1132.9    54.5    1134   53.84    1136   53.84    1137   52.16  1140.1   52.12
  1141.1    51.3  1144.2   51.28  1146.3   51.34  1147.3   52.25  1149.3   52.25
  1150.4   52.91  1153.5   52.91  1154.5   53.66  1156.5    53.7  1157.6   54.84
  1163.7   55.19  1166.8   55.19  1167.8   54.81  1170.9   54.56  1180.1   54.62
  1181.1   54.06  1183.2   54.06  1184.2   53.53  1193.5   53.66  1203.7   54.84
  1223.2   54.75  1243.7   54.01  1252.9   54.69    1254   55.19    1257   55.19
  1258.1   55.62  1260.1   55.62  1261.1   56.06  1263.2   56.06  1264.2    56.5
  1266.3    56.5  1267.3   56.94  1279.6   56.67  1323.7   57.12  1344.2   57.88
  1380.1   57.53  1400.6   58.51  1407.8   59.16  1424.2   59.22  1438.6   60.34
  1464.2   60.44  1482.7   61.35  1498.1   61.33  1520.1   62.41  1534.7   62.31
  1545.2   63.16  1556.1    63.5  1567.8      63  1568.8   62.56  1581.1   61.94
  1588.3   63.12  1600.6   63.81  1601.7    64.5  1604.7   64.99  1607.8      65
  1608.8   63.94  1610.9   63.94  1611.9   62.88  1614.9   62.83    1616   61.81
  1618.1   61.81  1619.1   60.75  1621.1   60.97  1622.2      60  1624.2   60.25
  1625.2   59.34  1628.3   59.34  1629.3   58.59  1631.4   58.59  1632.4   58.19
  1635.5   57.91  1638.6   57.94  1641.7   58.44  1647.8   57.88  1648.8    57.5
  1652.9   57.52    1656   56.88  1658.1   57.24  1661.1   57.16  1662.2   56.81
  1664.3   56.79  1665.2   56.38  1669.3   56.11  1671.4   56.33  1678.6   55.97
  1701.1   55.84  1708.5   56.19  1779.1      55  1852.9    54.5  1865.2   54.59
  1876.5   55.38  1886.8   55.66  1942.2   55.16  1943.2   54.68  1945.2   54.64
  1946.3   53.75  1949.3   53.72  1950.4   52.59  1952.4   52.59  1953.5   51.84
  1962.7   51.66  1963.7      51  1965.8   50.94  1966.8   49.88  1968.8   49.88
  1969.9   47.59  1971.9   47.59  1972.9   42.91    1976   42.91  1976.6 40.4321
    1977   38.78  1979.1   38.78  1980.1   38.31  1983.2   37.91  2256.5   37.91
  2300.1   37.91  2301.1   38.69  2303.2   38.68  2304.2   40.97  2306.3   40.68
  2307.3   43.36  2310.4   43.34  2311.4   45.78  2313.5   45.78  2314.5      48
  2316.5      48  2317.6   50.12  2319.6   50.12  2320.7   52.22  2323.7   52.44
  2324.7   54.03  2326.8   54.03  2327.8   55.31  2329.9   55.31  2330.9   56.72
    2334   56.72  2334.9    57.6    2337   57.62  2338.1   58.34  2340.1   58.38
  2341.1      59  2343.2      59  2344.2    59.5  2365.4   60.34  2370.6   60.06
  2371.7   59.41  2378.3   59.47  2379.5   61.31  2381.7   61.31  2382.8   64.21
    2385   64.66  2386.1   67.34  2389.3   67.47  2390.6   69.62  2392.8   69.81
  2393.9   72.34  2396.1   72.34  2397.2   75.03  2399.5   74.94  2400.6   78.03
  2402.8   78.03  2403.9   80.34  2407.2   80.34  2408.4   83.99  2409.7   83.38
  2410.6   83.38  2411.7   86.62  2413.9   86.62    2415   89.13  2417.2   88.66
  2418.4   90.97  2421.7   90.97  2422.8   91.81    2425   91.99  2426.1   93.16
  2428.4   93.16  2429.5   94.09  2431.7   93.92  2432.8   94.97  2436.1   94.97
  2437.2   96.06  2439.5   96.06  2440.6   97.78  2442.8   97.78  2443.9  100.25
  2446.1  100.25  2447.2  103.04  2449.5  103.28  2450.7  106.14  2453.9  106.28
    2455  109.16  2457.3  109.37  2458.4  112.28  2460.6  112.28  2461.7  116.03
  2463.9  116.64    2465   118.5  2468.4   118.5  2469.5  120.34  2471.7  120.32
  2472.8  120.86  2473.8  120.91  2478.3  120.72  2487.3  121.16  2507.3  121.34
  2512.8  121.75  2516.2  121.44  2532.8   121.5  2537.3  121.84  2544.2  121.35
  2550.6   121.5  2551.7  122.88  2553.9  122.52    2555  123.09  2561.7  123.44
  2562.8  124.72  2565.1  124.72  2566.2  128.88  2567.8  128.88  2568.4  129.54
  2569.5   139.5  2570.1  140.16  2571.7  140.16  2572.8  148.78  2574.7  148.78
  2576.2  149.99  2577.3  159.28  2579.5  159.28  2580.6  162.62  2582.8  162.62
  2583.9  165.31  2586.2  166.09  2587.3   169.5  2590.6   169.5  2591.7  172.91
  2593.9  173.28    2595  175.87



Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .05  1942.2    .035  2344.2     .07

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        1942.2  2344.2              185     215     200             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 103063  

INPUT
Description: 
Station Elevation Data    num=     452
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  171.12     1.3  170.44    10.3  170.09    14.3  169.31    17.3  169.31
    21.3  168.62    23.3  168.62    24.3  168.25    37.3  167.44    46.3  167.31
    47.3  166.97    50.4  166.97    51.4   166.5    53.4   166.5    54.4  166.16
    63.4  166.22    70.4  165.31    79.4  164.75    80.4  164.19    82.4  164.19
    83.4  163.69    86.4  163.69    87.4  163.31    92.4  162.97    93.4  162.62
    96.4  162.62    97.4  161.97    99.4  161.97   100.4  161.31   102.4  161.32
   103.4  160.67   105.4  160.67   106.4  160.04   109.4  160.06   110.5  159.22
   112.5  159.21   113.5  158.22   115.5  158.22   116.5  157.38   119.5  157.38
   120.5  156.56   122.5  156.56   123.5  155.72   125.5  155.72   126.5  154.69
   128.5  154.69   129.5  153.94   132.5  153.94   133.5  153.31   135.5  153.31
   136.5  152.73   138.5  152.75   139.5  151.72   142.5  151.86   143.5  150.47
   145.5  150.63   146.5     149   148.5  149.21   149.5  146.81   152.5   147.1
   153.5  144.72   155.5  144.72   156.5  143.12   158.5  143.12   159.5  142.53
   161.5  142.53   162.5     142   165.5     142   166.5  141.47   168.5  141.47
   169.5  140.91   171.6  140.88   172.6  140.19   175.6  140.16   176.6  139.53
   178.6  139.52   179.6  138.91   181.6  138.87   182.6   138.4   191.6   137.5
   192.6  137.03   194.6  137.03   195.6  136.62   198.6  136.62   199.6  136.09
   201.6  136.09   202.6  135.53   204.6  135.53   205.6  134.92   207.6  134.88
   208.6  134.27   211.6  134.23   212.6  133.65   214.6  133.63   215.6  133.06
   217.6  133.04   218.6  132.53   221.6   132.5   222.6  131.94   224.6  131.94
   225.6  131.47   237.7  130.19   238.7  129.69   240.7  129.69   241.7  129.03
   244.7  129.03   245.7  128.56   247.7  128.59   248.7  128.11   253.7  127.76
   254.7  127.38   263.7  127.41   283.7  126.78   293.8  126.16   296.8  125.88
   297.8  125.47   300.8  125.47   301.8  125.06   307.8  124.69   323.8  124.75
   324.8  124.16   326.8  124.16   327.8  123.57   329.8  123.62   330.8  123.03
   332.8  123.03   333.8  122.44   336.8  122.44   337.8  121.84   339.8  121.84
   340.8  121.25   342.8  121.25   343.8  120.66   346.8  120.66   347.8  120.06
   349.8  120.06   350.9  119.47   352.9  119.47   353.9  118.88   355.9  118.88
   356.9  118.31   359.9  118.31   360.9  117.81   365.9  117.69   366.9  117.16
   369.9  117.34   370.9  116.28   372.9  116.28   373.9  115.81   382.9  115.25
   383.9  114.75   385.9  114.75   386.9  114.28   395.9  113.66   396.9  113.34
     423  111.78     432  111.55     435  111.36     436  110.83     439  110.89



     440  108.87     442  109.06     443  106.59     449  106.34     450  105.97
     458  105.81   491.1  104.03   492.1   99.91   495.1   99.91   496.1   94.88
   498.1   94.88   499.1   92.03   511.1   91.82   512.1   92.17   518.1   92.34
   519.1   92.78   521.1   92.78   522.1   93.22   524.1   93.22   525.1   93.66
   529.1   94.06   538.2   93.22   544.2   93.26   545.2   92.94   547.2   92.99
   548.2   92.58   551.2   92.65   558.2   91.81   564.2   91.56   565.2   90.94
   574.2   90.41   578.2   89.72   583.2   89.44   584.2   89.06   587.2   89.22
   588.2   88.81   590.3   88.81   591.3   88.34   620.3   86.72   627.3   85.88
   633.3   85.59   634.3   85.22   639.3   84.91   640.3    84.5   643.3    84.5
   644.3   84.16   649.3   83.84   650.4   83.44   656.4    83.1   657.4   82.69
   662.4   82.39   663.4   82.01   666.4   82.02   667.4   81.62   672.4   81.25
   673.4   80.84   679.4    80.5   680.4   80.09   685.4   79.69   686.4   79.28
   689.4   79.28   690.4   78.88   692.4   78.88   693.4   78.45   695.4   78.47
   696.4   78.13   699.4   78.14   700.4   77.79   709.4      77   725.6   76.12
   732.7   75.04   735.7   75.03   736.7   74.66   744.9   74.06   745.9   73.69
   748.9   73.69     756   72.53   762.1   72.19   769.2   71.31   772.2   71.31
   778.3   70.52   779.3   70.13   785.4   69.78   795.6   68.53   798.6   68.52
   805.7   67.44   814.9   67.09   815.9   66.47     822   66.45     823   65.61
     828   65.19   830.1   63.84   845.3   62.69   871.7      61   892.1      61
   892.3      61   906.5   60.12   907.7   60.35   956.3   58.55   990.8      58
   995.8   56.31   999.9   56.22  1001.9   56.72  1003.9   56.72  1015.1   55.69
  1031.3   54.81  1086.8   54.72  1089.8   54.41  1090.8   52.81  1092.9   52.88
  1093.9    51.6    1100   51.69    1101   52.94    1103   52.94    1104   53.94
  1107.1   54.17  1136.5   53.72  1153.7    54.9  1159.2   54.59    1173   54.66
  1187.2      54  1199.4   54.41  1202.4   54.85  1203.4   56.14  1205.5   56.21
  1206.5   57.22  1209.5   57.33  1210.5   57.83  1285.6   57.56  1305.2   57.86
  1316.1   57.38  1335.3   57.44  1355.6    58.5    1378   58.66  1395.2    59.2
  1399.3   59.65  1431.7   60.31    1449   61.23  1458.1   60.81  1468.3   61.58
  1481.4   61.81  1482.5   62.16  1494.6   61.81  1508.8   62.54  1531.2   61.09
  1532.2   61.58  1534.2   61.39  1538.3   62.66  1540.3   62.47  1541.3   62.93
  1544.3   62.69  1545.4   63.25  1550.4   63.59  1551.4   63.03  1553.5   63.03
  1554.5   62.47  1557.5   62.23  1558.6    61.5  1560.6   61.88  1561.6   61.31
  1563.6   61.05  1564.6   60.32  1566.7   60.05  1567.7   59.38  1570.7   59.38
  1571.7   58.34  1573.8   58.34  1574.8   57.69  1580.9    57.7  1584.9    58.5
    1590   58.24  1594.1   58.47  1598.1   59.12  1605.2   59.39  1608.3   59.91
  1613.3   59.56  1626.6   59.78  1632.6   59.69  1640.7   59.06  1652.9      59
  1667.1      58  1680.3   57.62  1703.6   56.28  1734.1   55.41  1788.9   55.06
    1866   53.94  1875.1   54.18  1876.1   53.84  1879.5   53.71  1914.7   52.88
  1915.7   52.47  1918.7   52.47  1919.7   51.95  1927.9   51.31  1928.9   50.75
  1930.2   50.75  1931.9   50.75  1932.9   49.56    1935   49.56    1936   46.19
    1938   46.19    1939   39.84  1942.1   39.76  1943.1   37.88  2224.238.00519
  2279.9   38.03  2280.9   39.44    2283   39.44    2284   43.12    2286   43.12
    2287   45.75  2289.1   45.75  2290.1   48.03  2293.1   48.03  2294.1   49.78
  2296.2   49.86  2297.2   52.29  2299.2   52.57  2300.2    55.4  2303.4    55.5
  2304.5   57.25  2306.6   57.25  2307.7    58.5  2309.9   58.41  2310.9   58.96
  2313.1   58.94  2314.2    59.5  2327.1   59.81  2328.2   60.13  2337.9   60.34
    2339   59.84  2344.4      60  2345.4   61.34  2348.7    61.6  2349.8   64.38
  2351.9   64.38    2353   67.16  2355.2   67.18  2356.2   69.88  2358.4   69.97
  2359.5   72.34  2362.7   72.34  2363.8   74.56  2365.9   74.61    2367   77.28
  2369.2   77.44  2370.2   80.81  2372.4   80.81  2373.5   84.14  2375.6   84.72



  2376.7   84.29  2377.8   87.88    2380   88.12    2381   91.06  2383.2   91.06
  2384.3   93.22  2386.4   93.62  2387.5    95.5  2390.7    95.5  2391.8   97.53
    2394   97.53    2395   99.78  2397.2  100.33  2398.3  102.81  2400.4  102.81
  2401.5  105.28  2404.8  105.78  2405.8  108.03    2408  108.03  2409.1  110.53
  2411.2  110.53  2412.3  113.12  2413.5  113.12  2414.5  113.65  2415.5  116.55
  2416.2  116.81  2425.2  116.84  2433.9  117.45  2459.7  117.69  2460.8  117.95
  2466.2  117.69  2487.8  117.97  2498.6  117.66  2499.6  118.51  2501.8  118.94
  2502.9  120.03  2506.1  120.03  2507.2  120.48  2509.3  120.78  2510.4  122.22
  2512.6  122.22  2513.9  127.28

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .05  1875.1    .035  2300.2     .07

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        1875.1  2300.2              195     220     230             .1       .3
Blocked Obstructions     num=       1
   Sta L   Sta R    Elev
   892.3  1031.3      67

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 102843  

INPUT
Description: 
Station Elevation Data    num=      29
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
     158      59     159      59     160      59     250      56   329.9      56
     330      76   859.9      76     860      56     970      56     971      56
    1000      55    1060    52.6    1070    52.7    1080    53.3    1090    51.9
    1110    38.8    1120    36.1    1150    34.5    1190    34.6    1270    30.4
    1280    30.4    1390      35    1430    36.8    1440    38.5    1472      52
    1490    59.3    1500    61.4    1510    64.5    1570     103

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
     158     .05    1090    .035    1472     .07

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          1090    1472              638     638     638             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 102205  



INPUT
Description: 
Station Elevation Data    num=      33
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
   499.9      86     500      66     520      64     560      60     620      60
     860    56.8   860.1      79    1180      79    1290      79  1329.9      79
    1330    58.5    1340    58.5    1350    58.6    1370    58.6    1450    56.1
    1460    53.8    1500    37.6    1510    35.6    1540    34.1    1570      34
    1660    30.9    1720    30.7    1830      35    1840    35.8    1850    38.5
    1860    44.9    1870    53.8    1880    60.7    1890      62    1900    64.9
    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     Coeff Contr.   Expan.
          1450    1870              538     538     538             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 101667  

INPUT
Description: 
Station Elevation Data    num=      38
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
     940      80     960      76     970      68     990      60     991      60
    1000    56.3    1010    54.5    1030      55    1060    54.6    1070    54.6
    1090    53.3    1110    50.1    1120    50.6    1140    54.9  1189.9    55.3
    1190      75    1270      75    1360      75    1410      75  1659.9      75
    1660    54.6    1700    54.5    1790    52.8    1800    50.9    1830    37.6
    1840    34.3    1860    34.2    1970    31.2    2020    30.1    2030    30.1
    2050    30.3    2060    30.4    2150      36    2193      53    2210    59.8
    2220    61.3    2230    64.6    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     Coeff Contr.   Expan.
          1790    2193              572     572     572             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 101095  



INPUT
Description: 
Station Elevation Data    num=      44
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000      83    1110      83    1160      83    1170      83  1249.9      83
    1250    62.5    1310      60    1340    53.7    1350    53.4    1370    53.9
    1380    53.9    1400    54.2    1410    54.1    1430    53.5    1460    49.1
    1480    54.1  1480.1      73    1510      73    1570      73    1590      73
  1829.9      73    1830    52.5    1880    52.2    1990    50.2    2040    49.5
    2050    49.6    2060    49.6    2090    48.5    2100    46.6    2110    41.8
    2120    33.1    2130    30.4    2150    33.8    2260    29.4    2290      29
    2310    28.8    2420    34.6    2440    37.3    2475      50    2500    58.9
    2510      61    2520    61.4    2530      65    2598   105.6

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .05    2100    .035    2475     .07

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          2100    2475              604     604     604             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 100491  

INPUT
Description: 
Station Elevation Data    num=      41
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000    83.5    1040    82.3    1090    82.3    1200    78.2    1310      77
    1380      77    1480      77    1590      77  1729.9      77    1730    57.2
    1750    57.1    1860    53.3    1900    52.3    1950    52.3    2000    51.1
    2010    51.1    2060    51.6    2080    51.6    2180    50.6    2190    50.7
    2280    54.5    2310    52.2    2320    52.3    2370    53.3    2380      53
    2420    41.2    2430    35.6    2440    33.1    2450      33    2460      33
    2570    29.9    2580    29.8    2600    29.7    2620    29.5    2660    29.4
    2750      34    2770    37.6    2806      53    2820    58.8    2840    61.8
    2895    88.4

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .05    2380    .035    2806     .07

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          2380    2806              788     788     788             .1       .3

CROSS SECTION          



RIVER: RIVER-1         
REACH: Reach-1            RS: 99703   

INPUT
Description: 
Station Elevation Data    num=      41
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000   111.4    1110    95.5    1170    89.8    1190    89.7    1270    85.4
    1380      77    1440      77    1470      77    1580      77    1690      77
    1800      77    1830      77    1840      77    1850      77  1959.9      77
    1960    56.9    1980    56.7    2050    54.1    2070    54.4    2130    53.2
  2130.1      74  2349.9      74    2350    54.2    2400    54.9    2410      55
    2420      55    2430    51.9    2480    48.5    2520    36.6    2630    31.5
    2740    29.8    2770    29.4    2860      33    2870    32.7    2880    32.7
    2910    37.3    2960    51.9    2970    56.8    2980    60.2    2990    61.1
    3040      93

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .05    2420    .035    2970     .07

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          2420    2970              592     592     592             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 99111   

INPUT
Description: 
Station Elevation Data    num=      44
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000      93    1010    93.4    1020    93.4    1080    92.1    1090    92.1
    1100    91.7    1130    85.1    1150      79    1160      79    1180      79
    1290      79    1400      79    1510      79    1550      79    1620      79
    1730      79    1740      79    1760      79  1889.9      79    1890    58.7
    1900    58.7    2010    53.6    2030    53.1  2030.1      74  2209.9      74
    2210    54.4    2230    54.6    2260    53.7    2310    36.1    2420    30.8
    2470    30.7    2490    31.1    2530    30.1    2550      30    2630    33.5
    2640    33.4    2650    33.2    2680    35.8    2690    37.8    2747      54
    2770    60.4    2780    61.4    2790    64.1    2881   108.6

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .05    2260    .035    2747     .07



Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          2260    2747              720     672     600             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 98439   

INPUT
Description: 
Station Elevation Data    num=      41
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000    91.3    1110    86.1    1220    79.2    1330      75    1340      75
    1350      75    1380      75    1390      75    1450      75    1560      75
    1570      75  1659.9      75    1660      55    1720    52.8    1750    53.7
    1760    53.7    1770    53.5    1800    53.3    1900    50.2    1920    50.1
    1930    50.2    1940    50.2    1950    46.5    1960    39.5    1970      35
    2070    27.8    2080    27.8    2190    31.1    2260    32.9    2310    32.9
    2360    36.3    2410    48.6    2490    61.4    2500    61.6    2510    61.6
    2520    62.4    2530    64.8    2640   114.9    2660   123.9    2670   126.1
    2721   128.2

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .05    1940    .035    2410     .07

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          1940    2410              850     727     620             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 97712   

INPUT
Description: 
Station Elevation Data    num=      42
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000      71    1020      71    1120      71    1130      71    1240      71
    1350      71    1360      71    1470      71    1560      71    1580      71
  1759.9      71    1760    50.6    1870    52.5    1890    52.8    1970    52.6
    1990      53    2040    53.3    2110      50    2120    48.4    2160    33.4
    2180      30    2190    30.1    2220      31    2230      31    2260      29
    2280    29.4    2310    29.5    2360    30.4    2400    30.4    2510    33.2
    2560    36.9    2570    39.3    2600    49.6    2610    50.8    2670    44.7
    2690    45.6    2760    60.7    2810    64.4    2820    66.7    2920   122.4
    2930   125.4    2941   127.6



Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .07    2120    .035    2600     .07

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          2120    2600              720     653     550             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 97059   

INPUT
Description: FROM FILE SCT012.DAT

Station Elevation Data    num=      32
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000    95.3    1110    74.2    1180    62.1    1200    61.9    1210    61.8
    1320    53.7    1430    49.2    1450    48.7    1520      40    1540    32.5
    1550    30.1    1560    28.8    1610      34    1640    30.7    1660      31
    1740    29.1    1850      34    1890    36.3    1900    38.1    1930    48.6
    1940    50.6    1960    49.4    1970    50.3    2030    61.5    2040    62.1
    2150     107    2190     124    2200   125.7    2210     126    2240   124.8
    2250   125.5    2259   130.1

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .07    1450    .035    1940     .07

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          1450    1940              965     965     965             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 96094   

INPUT
Description: 
Station Elevation Data    num=      29
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000   111.7    1080    86.8    1130    62.3    1140    61.4    1150    61.9
    1160    61.2    1180    55.6    1290    46.6    1320    46.1    1350    40.6
    1370      33    1450    30.2    1510    29.8    1620    26.5    1670    32.1
    1690    40.2    1800      51    1810    52.4    1820    54.8    1830    59.8
    1840    59.5    1850    58.1    1860    57.8    1950   107.4    1960     108
    2000     106    2010   104.3    2020    98.9    2027    94.2



Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .08    1320    .035    1690     .08

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          1320    1690              880     784     650             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 95310   

INPUT
Description: 
Station Elevation Data    num=      35
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000   133.2    1060   103.7    1110    68.9    1120    63.5    1180    52.1
    1220    48.4    1240    43.7    1250    40.1    1260    34.8    1270    32.3
    1290    31.1    1310    31.5    1340    30.8    1400    33.5    1440      39
    1450    39.1    1470      34    1480    33.3    1510    33.3    1570    30.4
    1620    30.3    1690    34.7    1700    37.2    1750    54.6    1760    56.9
    1790    59.5    1840    58.5    1850    58.5    1860    60.7    1920    93.1
    1940    94.5    1960    94.2    1970    94.3    1980    97.4    2014   113.7

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .08    1180    .035    1750     .08

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          1180    1750             1025    1025    1025             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 94285   

INPUT
Description: 
Station Elevation Data    num=      37
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000   117.2    1070    69.1    1080    64.3    1090    60.6    1130    52.3
    1150    50.3    1180    36.5    1190    33.4    1290    28.6    1310    28.6
    1340      29    1370    28.5    1400    31.1    1430    30.2    1450    30.5
    1480    30.4    1500    30.2    1510    30.2    1620    33.4    1630      34
    1640    36.3    1650    42.3    1660    50.9    1670    56.9    1690    59.2
    1700    59.4    1740    58.3    1750    58.2    1850    59.7    1910    59.5
    1920    60.3    1950    70.5    1960    72.2    2010      74    2070      88
    2090    98.1    2092    98.9



Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .08    1150     .03    1660     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          1150    1660             1052    1052    1052             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 93233   

INPUT
Description: 
Station Elevation Data    num=      38
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000     112    1060    91.4    1120    81.9    1220    53.7    1240      52
    1290    38.8    1300    34.4    1310    32.7    1420    30.3    1450    29.9
    1460    29.9    1520    34.8    1580    31.6    1590    31.7    1650    35.1
    1700    31.6    1710    31.6    1750    35.7    1760    37.9    1770    43.5
    1780      52    1790    57.2    1810    59.6    1820    59.5    1840    58.8
    1910    58.5    1930    58.3    1950    58.3    2060    59.7    2080    60.2
    2090    62.2    2120    73.6    2140    76.1    2160    75.3    2200    81.6
    2220    90.1    2240   102.5    2300   125.7

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .08    1240     .03    1780     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          1240    1780             1200    1200    1200             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 92033   

INPUT
Description: 
Station Elevation Data    num=      56
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000   102.3    1110      82    1220    71.5    1330    64.2    1340    65.9
    1360    73.6    1370    73.5    1420    57.9    1530    49.7    1580    42.2
    1610    43.3    1620    41.5    1640    33.6    1660    30.2    1670    29.8
    1780      30    1790    30.1    1810    34.7    1820    34.7    1830    32.6
    1840    32.1    1950    36.4    2020    38.4    2030    41.6    2040    46.2
    2050    49.7    2060    50.6    2070    50.5    2150    48.8    2160    46.1



    2180    38.6    2290    32.8    2300    32.5    2330    36.1    2340    39.6
    2370    54.2    2380    57.4    2400    60.3    2410    60.7    2420    60.7
    2470    59.8    2530    61.4    2570    80.7    2580    83.1    2590    83.1
    2600    83.6    2610    83.6    2630    82.7    2650    83.2    2660    82.8
    2670    80.5    2680    79.7    2710    84.5    2720    84.5    2730    84.4
    2829    96.6

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .08    1530    .025    2370     .05

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          1530    2370              580     627     700             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 91406   

INPUT
Description: FROM FILE SCT011.DAT

Station Elevation Data    num=      51
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    1000      77    1010      77    1030      77    1050      77    1070      77
    1080      77    1090      77    1180      77    1210      77    1240      77
    1250      77    1280      77  1489.9      77    1490    56.6    1550    53.2
    1590    49.7    1600    47.8    1630    34.5    1650    29.7    1660    28.7
    1670    28.7    1780    30.1    1820    32.4    1860    32.1    1940    34.1
    1960    33.8    1970    33.9    2000    37.9    2110      38    2140    38.3
    2150    38.3    2220    32.3    2240      35    2280    47.7    2390    49.6
    2430    50.6    2510    61.8    2540    59.9    2550    61.6    2610    86.1
    2630    87.5    2640    87.5    2660    87.2    2670    87.2    2700    88.3
    2740   105.4    2750   105.3    2780    99.9    2890   105.6    3000   109.7
    3094   114.6

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    1000     .03    1600    .025    2280     .04

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          1600    2280              650     632     580             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 90774   



INPUT
Description: FROM FILE SCT010.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 SCT011 TO SCT021
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    90.7    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                0       0       0             .1       .3

                                                                                

SUMMARY OF MANNING'S N VALUES 

River:RIVER-1         
                                                                                    

      Reach          River Sta.       n1        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              147907             .07      .032       .07                    

 Reach-1              147855             .07      .032       .07                    

 Reach-1              147816       Bridge                                        
 Reach-1              147777             .07      .032       .07                    

 Reach-1              147468             .07      .032       .07                    

 Reach-1              146836             .07      .032       .07                    

 Reach-1              146261             .07      .032       .07                    

 Reach-1              145718             .07      .032       .07                    

 Reach-1              145322             .07      .032       .07                    

 Reach-1              144123             .07      .032       .07                    

 Reach-1              143224             .05      .032       .07                    

 Reach-1              142252             .05      .032       .07                    

 Reach-1              141305             .05      .032       .04                    

 Reach-1              140315             .05      .032       .07                    

 Reach-1              139246             .05      .032       .07                    

 Reach-1              138319             .05      .032       .07                    

 Reach-1              137179             .05      .032       .07                    

 Reach-1              136547             .07      .032       .07                    

 Reach-1              135965             .07      .032       .07                    

 Reach-1              135309             .07      .032       .08                    

 Reach-1              134634             .07      .032       .08                    

 Reach-1              133727             .07      .032       .07                    

 Reach-1              132707             .07      .032       .07                    

 Reach-1              132065             .07      .032       .07                    

 Reach-1              131298             .07      .035       .07      .035       .06



 Reach-1              130606             .07      .035       .07      .035       .06

 Reach-1              129999             .06      .035       .07      .035       .06

 Reach-1              129552             .06      .035       .05      .035       .06

 Reach-1              129008             .06      .035       .05      .035       .06

 Reach-1              128834             .06      .035       .05      .035       .06

 Reach-1              128814.5     Bridge                                        
 Reach-1              128795             .06      .035       .05      .035       .06

 Reach-1              128638             .06      .035       .05      .035       .06

 Reach-1              128215             .06      .035       .05      .035       .06

 Reach-1              127766             .05      .035       .05      .035       .06

 Reach-1              127339             .05      .035       .07      .035       .06

 Reach-1              127040             .06      .035       .08      .035       .06

 Reach-1              127032       Bridge                                        
 Reach-1              127024             .06      .035       .08      .035       .06

 Reach-1              126951             .05      .035       .08      .035       .06

 Reach-1              126845             .05      .035       .08      .035       .06

 Reach-1              126779             .05      .035       .08      .035       .06

 Reach-1              126715             .05      .035       .08      .035       .05

 Reach-1              126702       Bridge                                        
 Reach-1              126689             .05      .035       .08      .035       .05

 Reach-1              126497             .05      .035       .08      .035       .05

 Reach-1              126190             .06      .035       .08      .035       .05

 Reach-1              125738             .04      .035       .04                    

 Reach-1              125718             .04      .035       .04                    

 Reach-1              125698             .04      .035       .04                    

 Reach-1              125608             .04      .035       .04                    

 Reach-1              125596       Bridge                                        



 Reach-1              125584             .04      .035       .04                    

 Reach-1              125295             .04      .035       .04                    

 Reach-1              124990             .04      .035       .04                    

 Reach-1              124959.5     Bridge                                        
 Reach-1              124929             .04      .035       .04                    

 Reach-1              124445             .04      .035       .04                    

 Reach-1              123663             .04      .035       .04                    

 Reach-1              122951             .05      .035       .05                    

 Reach-1              122312             .05      .035       .05                    

 Reach-1              121490             .05      .035       .05                    

 Reach-1              120802             .06      .035       .05                    

 Reach-1              120200             .06      .035       .05                    

 Reach-1              119282             .06      .035       .06                    

 Reach-1              118934             .04      .035       .06                    

 Reach-1              118798             .04      .035       .05                    

 Reach-1              118737             .04      .035       .05                    

 Reach-1              118675             .04      .035       .05                    

 Reach-1              118651             .04      .035       .05                    

 Reach-1              118490             .04      .035       .05                    

 Reach-1              118005             .06      .035       .05                    

 Reach-1              117330             .06      .035       .05                    

 Reach-1              116307             .06      .035       .07                    

 Reach-1              115807             .06      .035       .07                    

 Reach-1              114577             .06      .035       .07                    

 Reach-1              114062             .07      .035       .07                    

 Reach-1              113859             .07      .035       .07                    



 Reach-1              113835       Bridge                                        
 Reach-1              113811             .07      .035       .07                    

 Reach-1              113597             .08      .035       .08                    

 Reach-1              112467             .08      .035       .08                    

 Reach-1              111334             .08      .035       .08                    

 Reach-1              110666             .08      .035       .06                    

 Reach-1              110054             .08      .035       .06                    

 Reach-1              109548             .08      .035       .06                    

 Reach-1              109276             .08      .035       .05                    

 Reach-1              109192       Bridge                                        
 Reach-1              109108             .08      .035       .05                    

 Reach-1              108858             .08      .035       .05                    

 Reach-1              108437             .08      .035       .05                    

 Reach-1              108025             .08      .035       .05                    

 Reach-1              107856             .05      .035       .05                    

 Reach-1              107836             .05      .035       .05                    

 Reach-1              107816             .05      .035       .05                    

 Reach-1              107696             .05      .035       .05                    

 Reach-1              107348             .05      .035       .05                    

 Reach-1              106758             .04      .035       .03                    

 Reach-1              106049             .04      .035       .03                    

 Reach-1              105690             .03      .035       .03                    

 Reach-1              105514             .03      .035       .03                    

 Reach-1              105474.5     Bridge                                        
 Reach-1              105435             .03      .035       .03                    

 Reach-1              105266             .03      .035       .03                    



 Reach-1              104860             .03      .035       .03                    

 Reach-1              104344             .05      .035       .07                    

 Reach-1              103793             .05      .035       .07                    

 Reach-1              103278             .05      .035       .07                    

 Reach-1              103063             .05      .035       .07                    

 Reach-1              102843             .05      .035       .07                    

 Reach-1              102205             .05      .035       .07                    

 Reach-1              101667             .05      .035       .07                    

 Reach-1              101095             .05      .035       .07                    

 Reach-1              100491             .05      .035       .07                    

 Reach-1              99703              .05      .035       .07                    

 Reach-1              99111              .05      .035       .07                    

 Reach-1              98439              .05      .035       .07                    

 Reach-1              97712              .07      .035       .07                    

 Reach-1              97059              .07      .035       .07                    

 Reach-1              96094              .08      .035       .08                    

 Reach-1              95310              .08      .035       .08                    

 Reach-1              94285              .08       .03       .05                    

 Reach-1              93233              .08       .03       .05                    

 Reach-1              92033              .08      .025       .05                    

 Reach-1              91406              .03      .025       .04                    

 Reach-1              90774              .03      .025       .04                    

                                                                                    

                                                                                

SUMMARY OF REACH LENGTHS



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              126715              34        34        34 
 Reach-1              126702       Bridge                        
 Reach-1              126689             192       192       192 
 Reach-1              126497             307       307       307 
 Reach-1              126190             452       452       452 
 Reach-1              125738              20        20        20 
 Reach-1              125718              20        20        20 
 Reach-1              125698              96        96        96 
 Reach-1              125608              18        18        18 
 Reach-1              125596       Bridge                        
 Reach-1              125584             289       289       289 
 Reach-1              125295             380       298       250 
 Reach-1              124990              68        68        68 
 Reach-1              124959.5     Bridge                        
 Reach-1              124929             484       484       484 
 Reach-1              124445             782       782       782 
 Reach-1              123663             712       712       712 
 Reach-1              122951             639       639       639 
 Reach-1              122312             822       822       822 
 Reach-1              121490             688       688       688 
 Reach-1              120802             650       602       550 
 Reach-1              120200            1150       918       650 
 Reach-1              119282             348       348       348 
 Reach-1              118934             147       147       147 
 Reach-1              118798              50        50        50 
 Reach-1              118737              57        57        57 
 Reach-1              118675              29        29        29 
 Reach-1              118651             161       161       161 
 Reach-1              118490             485       485       485 
 Reach-1              118005             720       675       600 
 Reach-1              117330            1150      1023       850 
 Reach-1              116307             500       500       500 
 Reach-1              115807            1230      1230      1230 
 Reach-1              114577             515       515       515 
 Reach-1              114062             229       229       229 
 Reach-1              113859              22        22        22 
 Reach-1              113835       Bridge                        
 Reach-1              113811             214       214       214 
 Reach-1              113597            1130      1130      1130 
 Reach-1              112467            1133      1133      1133 
 Reach-1              111334             580       668       780 
 Reach-1              110666             612       612       612 
 Reach-1              110054             420       506       600 
 Reach-1              109548             278       278       278 
 Reach-1              109276             162       162       162 
 Reach-1              109192       Bridge                        
 Reach-1              109108             250       250       250 
 Reach-1              108858             450       421       360 
 Reach-1              108437             450       412       380 



 Reach-1              108025             169       169       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         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              147816   Bridge              
 Reach-1              147777          .3        .5 
 Reach-1              147468          .1        .3 
 Reach-1              146836          .1        .3 
 Reach-1              146261          .1        .3 
 Reach-1              145718          .1        .3 
 Reach-1              145322          .1        .3 
 Reach-1              144123          .1        .3 
 Reach-1              143224          .1        .3 
 Reach-1              142252          .1        .3 
 Reach-1              141305          .1        .3 
 Reach-1              140315          .1        .3 
 Reach-1              139246          .1        .3 
 Reach-1              138319          .1        .3 
 Reach-1              137179          .1        .3 
 Reach-1              136547          .1        .3 
 Reach-1              135965          .1        .3 
 Reach-1              135309          .1        .3 
 Reach-1              134634          .1        .3 
 Reach-1              133727          .1        .3 
 Reach-1              132707          .1        .3 
 Reach-1              132065          .1        .3 
 Reach-1              131298          .1        .3 
 Reach-1              130606          .1        .3 
 Reach-1              129999          .1        .3 
 Reach-1              129552          .1        .3 
 Reach-1              129008          .1        .3 
 Reach-1              128834          .1        .3 
 Reach-1              128814.5 Bridge              
 Reach-1              128795          .1        .3 
 Reach-1              128638          .1        .3 
 Reach-1              128215          .1        .3 
 Reach-1              127766          .1        .3 
 Reach-1              127339          .1        .3 
 Reach-1              127040          .1        .3 
 Reach-1              127032   Bridge              
 Reach-1              127024          .1        .3 
 Reach-1              126951          .1        .3 
 Reach-1              126845          .1        .3 
 Reach-1              126779          .1        .3 
 Reach-1              126715          .1        .3 
 Reach-1              126702   Bridge              
 Reach-1              126689          .1        .3 
 Reach-1              126497          .1        .3 
 Reach-1              126190          .1        .3 
 Reach-1              125738          .3        .5 
 Reach-1              125718          .3        .5 
 Reach-1              125698          .3        .5 
 Reach-1              125608          .3        .5 



 Reach-1              125596   Bridge              
 Reach-1              125584          .3        .5 
 Reach-1              125295          .3        .5 
 Reach-1              124990          .3        .5 
 Reach-1              124959.5 Bridge              
 Reach-1              124929          .3        .5 
 Reach-1              124445          .1        .3 
 Reach-1              123663          .1        .3 
 Reach-1              122951          .1        .3 
 Reach-1              122312          .1        .3 
 Reach-1              121490          .1        .3 
 Reach-1              120802          .1        .3 
 Reach-1              120200          .1        .3 
 Reach-1              119282          .1        .3 
 Reach-1              118934          .3        .5 
 Reach-1              118798          .3        .5 
 Reach-1              118737          .3        .5 
 Reach-1              118675          .3        .5 
 Reach-1              118651          .3        .5 
 Reach-1              118490          .1        .3 
 Reach-1              118005          .1        .3 
 Reach-1              117330          .1        .3 
 Reach-1              116307          .1        .3 
 Reach-1              115807          .1        .3 
 Reach-1              114577          .1        .3 
 Reach-1              114062          .3        .5 
 Reach-1              113859          .3        .5 
 Reach-1              113835   Bridge              
 Reach-1              113811          .3        .5 
 Reach-1              113597          .1        .3 
 Reach-1              112467          .1        .3 
 Reach-1              111334          .1        .3 
 Reach-1              110666          .1        .3 
 Reach-1              110054          .1        .3 
 Reach-1              109548          .3        .5 
 Reach-1              109276          .3        .5 
 Reach-1              109192   Bridge              
 Reach-1              109108          .3        .5 
 Reach-1              108858          .1        .3 
 Reach-1              108437          .1        .3 
 Reach-1              108025          .1        .3 
 Reach-1              107856          .3        .5 
 Reach-1              107836          .3        .5 
 Reach-1              107816          .1        .3 
 Reach-1              107696          .1        .3 
 Reach-1              107348          .1        .3 
 Reach-1              106758          .1        .3 
 Reach-1              106049          .1        .3 
 Reach-1              105690          .3        .5 
 Reach-1              105514          .3        .5 



 Reach-1              105474.5 Bridge              
 Reach-1              105435          .3        .5 
 Reach-1              105266          .1        .3 
 Reach-1              104860          .1        .3 
 Reach-1              104344          .1        .3 
 Reach-1              103793          .1        .3 
 Reach-1              103278          .1        .3 
 Reach-1              103063          .1        .3 
 Reach-1              102843          .1        .3 
 Reach-1              102205          .1        .3 
 Reach-1              101667          .1        .3 
 Reach-1              101095          .1        .3 
 Reach-1              100491          .1        .3 
 Reach-1              99703           .1        .3 
 Reach-1              99111           .1        .3 
 Reach-1              98439           .1        .3 
 Reach-1              97712           .1        .3 
 Reach-1              97059           .1        .3 
 Reach-1              96094           .1        .3 
 Reach-1              95310           .1        .3 
 Reach-1              94285           .1        .3 
 Reach-1              93233           .1        .3 
 Reach-1              92033           .1        .3 
 Reach-1              91406           .1        .3 
 Reach-1              90774           .1        .3 
                                                       

Profile Output Table - Standard Table 1
                                                                                    
                                                                             
  Reach         River Sta     Profile     Q Total   Min Ch El   W.S. Elev   Crit 
W.S.   E.G. Elev   E.G. Slope   Vel Chnl   Flow Area   Top Width   Froude # Chl  
                                            (cfs)        (ft)        (ft)        
(ft)        (ft)      (ft/ft)     (ft/s)     (sq ft)        (ft)                 
                                                                                    
                                                                             
  Reach-1       148266        10-yr      62900.00       51.60       75.81           
       76.30     0.000271       5.70    11931.70      738.89           0.22  
  Reach-1       148266        50-yr      93700.00       51.60       80.54           
       81.21     0.000286       6.73    15491.95      766.74           0.24  
  Reach-1       148266        100-yr    109000.00       51.60       82.60           
       83.36     0.000292       7.16    17111.38      808.73           0.24  
  Reach-1       148266        500-yr    146000.00       51.60       87.17           
       88.11     0.000299       8.04    21166.71      950.09           0.25  
                                                                                    
                                                                             
  Reach-1       147996        10-yr      62900.00       50.38       75.64       
61.90       76.19     0.000392       5.95    10567.13      504.77           0.23  
  Reach-1       147996        50-yr      93700.00       50.38       80.23       
64.48       81.05     0.000476       7.28    12900.55      511.05           0.25  



  Reach-1       147996        100-yr    109000.00       50.38       82.23       
65.64       83.18     0.000513       7.85    13922.87      513.77           0.26  
  Reach-1       147996        500-yr    146000.00       50.38       86.61       
68.23       87.88     0.000592       9.07    16186.16      519.76           0.28  
                                                                                    
                                                                             
  Reach-1       147978.5                   Bridge                                   
                                                                             
                                                                                    
                                                                             
  Reach-1       147961        10-yr      62900.00       50.38       75.63           
       76.18     0.000393       5.96    10563.54      504.76           0.23  
  Reach-1       147961        50-yr      93700.00       50.38       80.22           
       81.05     0.000476       7.28    12896.07      511.03           0.25  
  Reach-1       147961        100-yr    109000.00       50.38       82.22           
       83.18     0.000514       7.85    13917.97      513.76           0.26  
  Reach-1       147961        500-yr    146000.00       50.38       86.60           
       87.87     0.000593       9.07    16180.38      519.74           0.28  
                                                                                    
                                                                             
  Reach-1       147907        10-yr      62900.00       50.90       75.53           
       76.14     0.000337       6.30    10112.09      542.76           0.25  
  Reach-1       147907        50-yr      93700.00       50.90       80.10           
       81.00     0.000377       7.63    12647.06      565.51           0.27  
  Reach-1       147907        100-yr    109000.00       50.90       82.09           
       83.13     0.000393       8.20    13782.04      575.41           0.28  
  Reach-1       147907        500-yr    146000.00       50.90       86.47           
       87.82     0.000423       9.40    16361.60      638.80           0.30  
                                                                                    
                                                                             
  Reach-1       147855        10-yr      62900.00       49.60       75.45       
62.27       76.10     0.000507       6.52     9754.53      512.58           0.25  
  Reach-1       147855        50-yr      93700.00       49.60       79.98       
65.03       80.95     0.000605       7.91    12122.91      531.17           0.28  
  Reach-1       147855        100-yr    109000.00       49.60       81.96       
66.25       83.07     0.000648       8.51    13178.04      539.25           0.29  
  Reach-1       147855        500-yr    146000.00       49.60       86.30       
69.13       87.76     0.000735       9.76    15719.10      624.79           0.31  
                                                                                    
                                                                             
  Reach-1       147816                     Bridge                                   
                                                                             
                                                                                    
                                                                             
  Reach-1       147777        10-yr      62900.00       49.60       75.41           
       76.07     0.000510       6.53     9734.71      512.42           0.26  
  Reach-1       147777        50-yr      93700.00       49.60       79.94           
       80.91     0.000608       7.93    12098.00      530.98           0.28  
  Reach-1       147777        100-yr    109000.00       49.60       81.90           
       83.03     0.000652       8.53    13150.73      539.04           0.29  



  Reach-1       147777        500-yr    146000.00       49.60       86.24           
       87.71     0.000739       9.78    15682.61      624.40           0.31  
                                                                                    
                                                                             
  Reach-1       147468        10-yr      62900.00       50.40       75.35           
       75.90     0.000279       5.94    10745.06      572.87           0.23  
  Reach-1       147468        50-yr      93700.00       50.40       79.88           
       80.69     0.000322       7.25    13638.26      697.96           0.25  
  Reach-1       147468        100-yr    109000.00       50.40       81.86           
       82.79     0.000338       7.79    15021.13      702.68           0.26  
  Reach-1       147468        500-yr    146000.00       50.40       86.21           
       87.42     0.000365       8.92    18145.10      761.48           0.28  
                                                                                    
                                                                             
  Reach-1       146836        10-yr      62900.00       50.30       75.04           
       75.68     0.000372       6.52    10761.18      804.24           0.26  
  Reach-1       146836        50-yr      93700.00       50.30       79.60           
       80.47     0.000389       7.66    15288.48     1141.18           0.27  
  Reach-1       146836        100-yr    109000.00       50.30       81.62           
       82.56     0.000387       8.06    17659.35     1204.52           0.28  
  Reach-1       146836        500-yr    146000.00       50.30       86.07           
       87.15     0.000376       8.82    23273.66     1327.80           0.28  
                                                                                    
                                                                             
  Reach-1       146261        10-yr      62900.00       50.30       74.76           
       75.46     0.000396       6.76    10164.47      797.15           0.27  
  Reach-1       146261        50-yr      93700.00       50.30       79.28           
       80.23     0.000418       7.97    13812.85      815.39           0.28  
  Reach-1       146261        100-yr    109000.00       50.30       81.26           
       82.32     0.000425       8.46    15436.73      823.38           0.29  
  Reach-1       146261        500-yr    146000.00       50.30       85.60           
       86.89     0.000437       9.49    19044.16      844.03           0.30  
                                                                                    
                                                                             
  Reach-1       145718        10-yr      62900.00       50.40       74.58           
       75.24     0.000364       6.65    11048.72      844.89           0.26  
  Reach-1       145718        50-yr      93700.00       50.40       79.11           
       79.99     0.000386       7.81    14925.87      867.55           0.27  
  Reach-1       145718        100-yr    109000.00       50.40       81.09           
       82.07     0.000394       8.30    16658.06      880.21           0.28  
  Reach-1       145718        500-yr    146000.00       50.40       85.43           
       86.64     0.000407       9.31    20550.73      912.79           0.29  
                                                                                    
                                                                             
  Reach-1       145322        10-yr      62900.00       48.80       74.53           
       75.08     0.000285       5.99    11812.18      864.24           0.23  
  Reach-1       145322        50-yr      93700.00       48.80       79.06           
       79.81     0.000312       7.13    15769.70      882.83           0.25  
  Reach-1       145322        100-yr    109000.00       48.80       81.05           
       81.89     0.000321       7.60    17530.76      890.98           0.25  



  Reach-1       145322        500-yr    146000.00       48.80       85.40           
       86.44     0.000338       8.57    21443.01      908.82           0.27  
                                                                                    
                                                                             
  Reach-1       144123        10-yr      62900.00       52.50       74.26           
       74.72     0.000274       5.49    12076.16      782.68           0.22  
  Reach-1       144123        50-yr      93700.00       52.50       78.78           
       79.42     0.000289       6.49    16622.07     1176.48           0.23  
  Reach-1       144123        100-yr    109000.00       52.50       80.78           
       81.48     0.000289       6.86    19025.58     1242.99           0.24  
  Reach-1       144123        500-yr    146000.00       52.50       85.17           
       86.01     0.000290       7.62    24867.26     1442.11           0.24  
                                                                                    
                                                                             
  Reach-1       143224        10-yr      62900.00       51.20       74.00           
       74.45     0.000308       5.61    13478.18     1117.37           0.23  
  Reach-1       143224        50-yr      93700.00       51.20       78.59           
       79.13     0.000286       6.27    18755.76     1182.48           0.23  
  Reach-1       143224        100-yr    109000.00       51.20       80.61           
       81.19     0.000278       6.55    21172.97     1211.13           0.23  
  Reach-1       143224        500-yr    146000.00       51.20       85.03           
       85.71     0.000267       7.16    26701.50     1329.46           0.23  
                                                                                    
                                                                             
  Reach-1       142252        10-yr      62900.00       49.90       73.75           
       74.18     0.000246       5.48    14337.10     1157.41           0.21  
  Reach-1       142252        50-yr      93700.00       49.90       78.36           
       78.87     0.000241       6.20    19748.39     1194.61           0.22  
  Reach-1       142252        100-yr    109000.00       49.90       80.38           
       80.93     0.000239       6.49    22183.49     1210.98           0.22  
  Reach-1       142252        500-yr    146000.00       49.90       84.81           
       85.45     0.000235       7.12    27685.74     1306.61           0.22  
                                                                                    
                                                                             
  Reach-1       141305        10-yr      62900.00       51.80       73.56           
       73.94     0.000229       5.10    14437.87     1092.43           0.20  
  Reach-1       141305        50-yr      93700.00       51.80       78.16           
       78.63     0.000229       5.81    19515.93     1115.20           0.21  
  Reach-1       141305        100-yr    109000.00       51.80       80.19           
       80.70     0.000227       6.11    21784.91     1126.44           0.21  
  Reach-1       141305        500-yr    146000.00       51.80       84.62           
       85.22     0.000223       6.72    27206.35     1331.02           0.21  
                                                                                    
                                                                             
  Reach-1       140315        10-yr      62900.00       52.70       73.35           
       73.70     0.000234       4.90    14495.11     1039.95           0.20  
  Reach-1       140315        50-yr      93700.00       52.70       77.95           
       78.40     0.000228       5.59    19359.10     1071.69           0.21  
  Reach-1       140315        100-yr    109000.00       52.70       79.98           
       80.47     0.000225       5.89    21543.75     1092.45           0.21  



  Reach-1       140315        500-yr    146000.00       52.70       84.42           
       85.00     0.000220       6.49    27143.03     1429.49           0.21  
                                                                                    
                                                                             
  Reach-1       139246        10-yr      62900.00       52.00       73.16           
       73.45     0.000202       4.41    15047.03     1107.91           0.19  
  Reach-1       139246        50-yr      93700.00       52.00       77.77           
       78.16     0.000196       5.08    20497.89     1292.17           0.19  
  Reach-1       139246        100-yr    109000.00       52.00       79.80           
       80.23     0.000194       5.36    23386.53     1483.70           0.19  
  Reach-1       139246        500-yr    146000.00       52.00       84.26           
       84.76     0.000185       5.87    30535.85     1650.64           0.19  
                                                                                    
                                                                             
  Reach-1       138319        10-yr      62900.00       51.70       72.75           
       73.22     0.000287       5.54    12150.13      769.04           0.23  
  Reach-1       138319        50-yr      93700.00       51.70       77.27           
       77.91     0.000299       6.53    15688.42      796.15           0.24  
  Reach-1       138319        100-yr    109000.00       51.70       79.26           
       79.98     0.000304       6.95    17280.69      808.05           0.24  
  Reach-1       138319        500-yr    146000.00       51.70       83.62           
       84.50     0.000307       7.77    22353.55     1346.63           0.25  
                                                                                    
                                                                             
  Reach-1       137179        10-yr      62900.00       50.60       72.48           
       72.90     0.000253       5.19    12291.28      701.67           0.21  
  Reach-1       137179        50-yr      93700.00       50.60       76.98           
       77.57     0.000270       6.20    15524.23      734.70           0.23  
  Reach-1       137179        100-yr    109000.00       50.60       78.96           
       79.63     0.000277       6.62    16990.90      749.20           0.23  
  Reach-1       137179        500-yr    146000.00       50.60       83.31           
       84.15     0.000283       7.45    22220.89     1552.81           0.24  
                                                                                    
                                                                             
  Reach-1       136547        10-yr      62900.00       51.10       72.33           
       72.73     0.000243       5.12    12707.45      726.65           0.21  
  Reach-1       136547        50-yr      93700.00       51.10       76.82           
       77.40     0.000262       6.13    16031.81      753.32           0.22  
  Reach-1       136547        100-yr    109000.00       51.10       78.80           
       79.45     0.000269       6.56    17560.96      874.50           0.23  
  Reach-1       136547        500-yr    146000.00       51.10       83.15           
       83.97     0.000277       7.39    22353.60     1135.65           0.24  
                                                                                    
                                                                             
  Reach-1       135965        10-yr      62900.00       51.10       72.22           
       72.59     0.000234       4.89    13068.27      760.85           0.20  
  Reach-1       135965        50-yr      93700.00       51.10       76.71           
       77.24     0.000246       5.81    16538.92      781.18           0.22  
  Reach-1       135965        100-yr    109000.00       51.10       78.69           
       79.28     0.000251       6.20    18654.92     1231.75           0.22  



  Reach-1       135965        500-yr    146000.00       51.10       83.07           
       83.79     0.000249       6.90    24247.77     1323.40           0.23  
                                                                                    
                                                                             
  Reach-1       135309        10-yr      62900.00       50.50       72.01           
       72.42     0.000268       5.28    14529.85     1134.45           0.22  
  Reach-1       135309        50-yr      93700.00       50.50       76.53           
       77.07     0.000269       6.12    20453.35     1443.12           0.23  
  Reach-1       135309        100-yr    109000.00       50.50       78.52           
       79.11     0.000269       6.48    23584.12     1660.28           0.23  
  Reach-1       135309        500-yr    146000.00       50.50       82.94           
       83.61     0.000254       7.01    31317.08     1805.60           0.23  
                                                                                    
                                                                             
  Reach-1       134634        10-yr      62900.00       49.50       71.79           
       72.23     0.000281       5.49    14393.98     1154.60           0.22  
  Reach-1       134634        50-yr      93700.00       49.50       76.31           
       76.88     0.000281       6.34    19856.93     1274.13           0.23  
  Reach-1       134634        100-yr    109000.00       49.50       78.30           
       78.93     0.000281       6.70    22502.35     1386.14           0.23  
  Reach-1       134634        500-yr    146000.00       49.50       82.69           
       83.42     0.000276       7.39    28752.44     1456.77           0.24  
                                                                                    
                                                                             
  Reach-1       133727        10-yr      62900.00       49.80       71.55           
       71.98     0.000269       5.28    12851.28     1062.96           0.22  
  Reach-1       133727        50-yr      93700.00       49.80       76.07           
       76.63     0.000271       6.14    18013.22     1187.84           0.23  
  Reach-1       133727        100-yr    109000.00       49.80       78.06           
       78.68     0.000269       6.47    20428.79     1247.25           0.23  
  Reach-1       133727        500-yr    146000.00       49.80       82.44           
       83.18     0.000267       7.18    26402.99     1465.49           0.23  
                                                                                    
                                                                             
  Reach-1       132707        10-yr      62900.00       52.50       71.46           
       71.71     0.000175       4.03    16269.63     1164.93           0.17  
  Reach-1       132707        50-yr      93700.00       52.50       76.01           
       76.34     0.000170       4.66    21934.78     1305.16           0.18  
  Reach-1       132707        100-yr    109000.00       52.50       78.02           
       78.39     0.000168       4.91    24586.92     1333.54           0.18  
  Reach-1       132707        500-yr    146000.00       52.50       82.43           
       82.88     0.000164       5.46    30905.33     1540.03           0.18  
                                                                                    
                                                                             
  Reach-1       132065        10-yr      62900.00       51.50       71.42           
       71.59     0.000118       3.36    19690.21     1347.77           0.14  
  Reach-1       132065        50-yr      93700.00       51.50       75.99           
       76.22     0.000116       3.91    26040.58     1426.75           0.15  
  Reach-1       132065        100-yr    109000.00       51.50       78.01           
       78.27     0.000116       4.14    28951.29     1460.35           0.15  



  Reach-1       132065        500-yr    146000.00       51.50       82.43           
       82.75     0.000116       4.63    35806.05     1642.14           0.15  
                                                                                    
                                                                             
  Reach-1       131298        10-yr      62900.00       51.50       71.24           
       71.46     0.000253       3.79    16760.93     1431.34           0.19  
  Reach-1       131298        50-yr      93700.00       51.50       75.84           
       76.10     0.000223       4.10    23702.88     1566.25           0.17  
  Reach-1       131298        100-yr    109000.00       51.50       77.87           
       78.15     0.000214       4.24    26928.87     1611.06           0.17  
  Reach-1       131298        500-yr    146000.00       51.50       82.33           
       82.64     0.000197       4.55    34634.42     1827.62           0.16  
                                                                                    
                                                                             
  Reach-1       130606        10-yr      62900.00       51.50       71.01           
       71.26     0.000314       4.02    15825.26     1459.85           0.21  
  Reach-1       130606        50-yr      93700.00       51.50       75.66           
       75.93     0.000261       4.21    23346.85     1733.32           0.18  
  Reach-1       130606        100-yr    109000.00       51.50       77.71           
       77.99     0.000244       4.30    26930.73     1769.50           0.18  
  Reach-1       130606        500-yr    146000.00       51.50       82.19           
       82.49     0.000217       4.53    35189.35     1910.49           0.17  
                                                                                    
                                                                             
  Reach-1       129999        10-yr      62900.00       51.60       70.66           
       71.04     0.000366       4.98    12983.67     1066.34           0.23  
  Reach-1       129999        50-yr      93700.00       51.60       75.38           
       75.75     0.000309       4.91    20219.68     1744.50           0.24  
  Reach-1       129999        100-yr    109000.00       51.60       77.46           
       77.82     0.000287       4.87    23883.89     1783.80           0.22  
  Reach-1       129999        500-yr    146000.00       51.60       81.98           
       82.35     0.000249       4.92    32452.72     1962.05           0.20  
                                                                                    
                                                                             
  Reach-1       129552        10-yr      62900.00       52.40       70.52           
       70.88     0.000344       4.84    13649.24     1075.19           0.22  
  Reach-1       129552        50-yr      93700.00       52.40       75.25           
       75.62     0.000290       4.93    20348.13     1558.23           0.23  
  Reach-1       129552        100-yr    109000.00       52.40       77.32           
       77.69     0.000270       4.98    23649.82     1639.13           0.22  
  Reach-1       129552        500-yr    146000.00       52.40       81.84           
       82.23     0.000237       5.14    31357.44     1729.38           0.20  
                                                                                    
                                                                             
  Reach-1       129008        10-yr      62900.00       52.40       70.23           
       70.66     0.000423       5.28    12094.51      888.23           0.24  
  Reach-1       129008        50-yr      93700.00       52.40       74.91           
       75.42     0.000372       5.80    16784.01     1158.53           0.25  
  Reach-1       129008        100-yr    109000.00       52.40       76.98           
       77.51     0.000353       5.89    19391.05     1361.97           0.26  



  Reach-1       129008        500-yr    146000.00       52.40       81.52           
       82.07     0.000312       6.05    25813.03     1450.94           0.24  
                                                                                    
                                                                             
  Reach-1       128834        10-yr      62900.00       50.25       70.16       
59.52       70.57     0.000498       5.13    12268.83      815.09           0.23  
  Reach-1       128834        50-yr      93700.00       50.25       74.83       
61.65       75.34     0.000497       5.74    16458.68     1020.28           0.25  
  Reach-1       128834        100-yr    109000.00       50.25       76.90       
62.58       77.43     0.000483       5.89    18748.23     1262.45           0.26  
  Reach-1       128834        500-yr    146000.00       50.25       81.46       
64.60       82.00     0.000419       5.95    25493.27     1563.74           0.24  
                                                                                    
                                                                             
  Reach-1       128814.5                   Bridge                                   
                                                                             
                                                                                    
                                                                             
  Reach-1       128795        10-yr      62900.00       50.25       70.15           
       70.56     0.000499       5.14    12258.07      814.98           0.23  
  Reach-1       128795        50-yr      93700.00       50.25       74.81           
       75.33     0.000498       5.74    16441.62     1019.71           0.25  
  Reach-1       128795        100-yr    109000.00       50.25       76.86           
       77.40     0.000486       5.90    18696.78     1260.07           0.26  
  Reach-1       128795        500-yr    146000.00       50.25       81.41           
       81.96     0.000422       5.96    25421.55     1563.36           0.24  
                                                                                    
                                                                             
  Reach-1       128638        10-yr      62900.00       52.40       70.05           
       70.48     0.000433       5.32    12193.17      927.40           0.24  
  Reach-1       128638        50-yr      93700.00       52.40       74.74           
       75.26     0.000374       5.81    16979.89     1154.68           0.26  
  Reach-1       128638        100-yr    109000.00       52.40       76.80           
       77.33     0.000357       5.89    19627.10     1493.94           0.28  
  Reach-1       128638        500-yr    146000.00       52.40       81.38           
       81.89     0.000308       5.88    26634.89     1556.89           0.24  
                                                                                    
                                                                             
  Reach-1       128215        10-yr      62900.00       52.50       69.87           
       70.29     0.000464       5.18    12314.72      962.87           0.25  
  Reach-1       128215        50-yr      93700.00       52.50       74.66           
       75.07     0.000359       5.19    18535.00     1514.07           0.26  
  Reach-1       128215        100-yr    109000.00       52.50       76.74           
       77.15     0.000325       5.17    21701.86     1532.80           0.24  
  Reach-1       128215        500-yr    146000.00       52.50       81.32           
       81.74     0.000271       5.26    28902.11     1618.10           0.21  
                                                                                    
                                                                             
  Reach-1       127766        10-yr      62900.00       52.50       69.49           
       70.04     0.000590       5.96    10645.09      823.55           0.28  



  Reach-1       127766        50-yr      93700.00       52.50       74.39           
       74.88     0.000455       5.70    17225.20     1931.50           0.31  
  Reach-1       127766        100-yr    109000.00       52.50       76.54           
       76.99     0.000390       5.40    21466.87     1991.75           0.27  
  Reach-1       127766        500-yr    146000.00       52.50       81.22           
       81.61     0.000290       5.09    31165.87     2125.28           0.22  
                                                                                    
                                                                             
  Reach-1       127339        10-yr      62900.00       52.50       69.46           
       69.77     0.000372       4.42    14365.50     1419.76           0.24  
  Reach-1       127339        50-yr      93700.00       52.50       74.38           
       74.67     0.000288       4.31    22408.87     1854.49           0.21  
  Reach-1       127339        100-yr    109000.00       52.50       76.52           
       76.80     0.000260       4.28    26868.10     2239.04           0.19  
  Reach-1       127339        500-yr    146000.00       52.50       81.21           
       81.46     0.000204       4.14    38529.64     2544.72           0.17  
                                                                                    
                                                                             
  Reach-1       127040        10-yr      62900.00       50.30       69.19       
59.70       69.61     0.000693       5.18    12131.19      842.40           0.24  
  Reach-1       127040        50-yr      93700.00       50.30       74.02       
61.64       74.52     0.000658       5.71    16633.59     1102.32           0.24  
  Reach-1       127040        100-yr    109000.00       50.30       76.13       
62.49       76.67     0.000621       5.89    19402.34     1350.63           0.23  
  Reach-1       127040        500-yr    146000.00       50.30       80.83       
64.53       81.35     0.000520       5.93    27057.24     2418.56           0.29  
                                                                                    
                                                                             
  Reach-1       127032                     Bridge                                   
                                                                             
                                                                                    
                                                                             
  Reach-1       127024        10-yr      62900.00       50.30       69.17           
       69.59     0.000696       5.19    12115.01      842.39           0.24  
  Reach-1       127024        50-yr      93700.00       50.30       73.93           
       74.44     0.000669       5.74    16535.47     1098.33           0.24  
  Reach-1       127024        100-yr    109000.00       50.30       75.97           
       76.52     0.000638       5.94    19187.23     1350.62           0.24  
  Reach-1       127024        500-yr    146000.00       50.30       80.52           
       81.07     0.000546       6.09    26335.46     2272.34           0.29  
                                                                                    
                                                                             
  Reach-1       126951        10-yr      62900.00       52.50       69.22           
       69.52     0.000377       4.42    14219.62     1308.60           0.24  
  Reach-1       126951        50-yr      93700.00       52.50       74.04           
       74.35     0.000298       4.42    21460.88     1861.14           0.21  
  Reach-1       126951        100-yr    109000.00       52.50       76.12           
       76.42     0.000271       4.42    25560.06     2107.90           0.20  
  Reach-1       126951        500-yr    146000.00       52.50       80.68           
       80.96     0.000221       4.35    36551.47     2564.56           0.18  



                                                                                    
                                                                             
  Reach-1       126845        10-yr      62900.00       50.10       69.20           
       69.46     0.000524       4.08    15408.39     1519.01           0.23  
  Reach-1       126845        50-yr      93700.00       50.10       74.04           
       74.30     0.000408       4.11    23106.26     1768.85           0.19  
  Reach-1       126845        100-yr    109000.00       50.10       76.11           
       76.37     0.000380       4.17    27034.98     1985.76           0.18  
  Reach-1       126845        500-yr    146000.00       50.10       80.66           
       80.93     0.000334       4.29    36561.72     2204.38           0.16  
                                                                                    
                                                                             
  Reach-1       126779        10-yr      62900.00       50.10       69.17           
       69.43     0.000529       4.10    15352.78     1518.62           0.23  
  Reach-1       126779        50-yr      93700.00       50.10       74.01           
       74.27     0.000410       4.12    23056.67     1766.76           0.19  
  Reach-1       126779        100-yr    109000.00       50.10       76.08           
       76.35     0.000382       4.18    26983.15     1984.93           0.18  
  Reach-1       126779        500-yr    146000.00       50.10       80.64           
       80.91     0.000335       4.29    36511.48     2203.50           0.16  
                                                                                    
                                                                             
  Reach-1       126715        10-yr      62900.00       50.10       69.13       
59.42       69.40     0.000469       4.15    15432.41     1442.02           0.22  
  Reach-1       126715        50-yr      93700.00       50.10       73.98       
61.35       74.25     0.000394       4.22    22968.21     1776.78           0.19  
  Reach-1       126715        100-yr    109000.00       50.10       76.05       
62.73       76.33     0.000358       4.26    26925.76     1995.43           0.18  
  Reach-1       126715        500-yr    146000.00       50.10       80.62       
64.72       80.89     0.000296       4.31    36214.93     2073.21           0.17  
                                                                                    
                                                                             
  Reach-1       126702                     Bridge                                   
                                                                             
                                                                                    
                                                                             
  Reach-1       126689        10-yr      62900.00       50.10       69.12           
       69.38     0.000471       4.15    15407.71     1441.66           0.22  
  Reach-1       126689        50-yr      93700.00       50.10       73.95           
       74.22     0.000396       4.22    22918.29     1775.10           0.19  
  Reach-1       126689        100-yr    109000.00       50.10       76.01           
       76.29     0.000361       4.27    26845.71     1994.75           0.18  
  Reach-1       126689        500-yr    146000.00       50.10       80.56           
       80.84     0.000299       4.32    36095.57     2072.23           0.17  
                                                                                    
                                                                             
  Reach-1       126497        10-yr      62900.00       52.40       69.00           
       69.29     0.000431       4.39    14823.01     1622.74           0.24  
  Reach-1       126497        50-yr      93700.00       52.40       73.88           
       74.15     0.000305       4.30    22788.54     1644.20           0.20  



  Reach-1       126497        100-yr    109000.00       52.40       75.94           
       76.23     0.000279       4.37    26346.61     1877.00           0.19  
  Reach-1       126497        500-yr    146000.00       52.40       80.49           
       80.79     0.000233       4.49    35949.44     2190.07           0.17  
                                                                                    
                                                                             
  Reach-1       126190        10-yr      62900.00       52.70       68.78           
       69.11     0.000828       4.64    14066.81     1533.60           0.25  
  Reach-1       126190        50-yr      93700.00       52.70       73.72           
       74.03     0.000523       4.54    21716.20     1563.03           0.20  
  Reach-1       126190        100-yr    109000.00       52.70       75.79           
       76.11     0.000476       4.66    25180.68     1786.57           0.20  
  Reach-1       126190        500-yr    146000.00       52.70       80.37           
       80.69     0.000375       4.74    34156.01     2020.09           0.18  
                                                                                    
                                                                             
  Reach-1       125738        10-yr      62900.00       52.70       68.61           
       68.90     0.000275       4.39    15273.86     1274.23           0.20  
  Reach-1       125738        50-yr      93700.00       52.70       73.57           
       73.88     0.000217       4.69    22936.80     1695.73           0.18  
  Reach-1       125738        100-yr    109000.00       52.70       75.66           
       75.98     0.000199       4.79    26528.35     1743.26           0.18  
  Reach-1       125738        500-yr    146000.00       52.70       80.25           
       80.58     0.000168       4.97    34568.56     1751.07           0.17  
                                                                                    
                                                                             
  Reach-1       125718        10-yr      62900.00       58.30       68.09           
       68.77     0.001243       6.80     9897.54     1227.06           0.38  
  Reach-1       125718        50-yr      93700.00       58.30       73.30           
       73.82     0.000569       6.12    17750.83     1689.50           0.28  
  Reach-1       125718        100-yr    109000.00       58.30       75.44           
       75.93     0.000452       5.96    21433.41     1738.40           0.25  
  Reach-1       125718        500-yr    146000.00       58.30       80.11           
       80.55     0.000308       5.78    29600.34     1751.07           0.22  
                                                                                    
                                                                             
  Reach-1       125698        10-yr      62900.00       44.00       68.36           
       68.49     0.000074       2.98    22120.04     1251.48           0.11  
  Reach-1       125698        50-yr      93700.00       44.00       73.46           
       73.64     0.000079       3.51    29918.09     1693.27           0.12  
  Reach-1       125698        100-yr    109000.00       44.00       75.58           
       75.78     0.000081       3.72    33559.49     1741.52           0.12  
  Reach-1       125698        500-yr    146000.00       44.00       80.21           
       80.44     0.000081       4.10    41660.20     1751.07           0.12  
                                                                                    
                                                                             
  Reach-1       125608        10-yr      62900.00       43.50       68.35       
51.22       68.48     0.000118       2.99    21440.68     1173.32           0.11  
  Reach-1       125608        50-yr      93700.00       43.50       73.45       
52.84       73.63     0.000132       3.51    28143.72     1443.33           0.12  



  Reach-1       125608        100-yr    109000.00       43.50       75.56       
53.59       75.77     0.000138       3.72    31197.96     1443.52           0.12  
  Reach-1       125608        500-yr    146000.00       43.50       80.18       
55.26       80.43     0.000152       4.14    37974.04     1499.71           0.13  
                                                                                    
                                                                             
  Reach-1       125596                     Bridge                                   
                                                                             
                                                                                    
                                                                             
  Reach-1       125584        10-yr      62900.00       43.50       68.34           
       68.48     0.000118       2.99    21438.13     1173.30           0.11  
  Reach-1       125584        50-yr      93700.00       43.50       73.45           
       73.63     0.000132       3.51    28140.21     1443.33           0.12  
  Reach-1       125584        100-yr    109000.00       43.50       75.56           
       75.77     0.000138       3.72    31194.28     1443.52           0.12  
  Reach-1       125584        500-yr    146000.00       43.50       80.15           
       80.40     0.000152       4.15    37929.20     1499.70           0.13  
                                                                                    
                                                                             
  Reach-1       125295        10-yr      62900.00       46.00       68.25           
       68.43     0.000128       3.44    18451.34     1058.78           0.14  
  Reach-1       125295        50-yr      93700.00       46.00       73.33           
       73.58     0.000127       4.00    24206.89     1160.05           0.14  
  Reach-1       125295        100-yr    109000.00       46.00       75.43           
       75.71     0.000129       4.25    26646.34     1160.07           0.15  
  Reach-1       125295        500-yr    146000.00       46.00       79.98           
       80.33     0.000132       4.79    31925.03     1160.11           0.15  
                                                                                    
                                                                             
  Reach-1       124990        10-yr      62900.00       45.00       68.17       
52.76       68.38     0.000166       3.71    16968.95      843.63           0.15  
  Reach-1       124990        50-yr      93700.00       45.00       73.21       
54.67       73.52     0.000174       4.41    21534.10      994.92           0.15  
  Reach-1       124990        100-yr    109000.00       45.00       75.30       
55.54       75.64     0.000179       4.71    23700.20     1091.31           0.16  
  Reach-1       124990        500-yr    146000.00       45.00       79.83       
57.42       80.26     0.000186       5.32    28907.41     1160.08           0.17  
                                                                                    
                                                                             
  Reach-1       124959.5                   Bridge                                   
                                                                             
                                                                                    
                                                                             
  Reach-1       124929        10-yr      62900.00       45.00       68.12           
       68.34     0.000167       3.72    16929.99      843.58           0.15  
  Reach-1       124929        50-yr      93700.00       45.00       73.10           
       73.41     0.000177       4.43    21424.99      991.73           0.16  
  Reach-1       124929        100-yr    109000.00       45.00       75.14           
       75.48     0.000183       4.74    23521.74     1082.63           0.16  



  Reach-1       124929        500-yr    146000.00       45.00       79.49           
       79.93     0.000193       5.38    28512.22     1160.07           0.17  
                                                                                    
                                                                             
  Reach-1       124445        10-yr      62900.00       44.10       67.92           
       68.22     0.000190       4.44    14405.11     1003.03           0.17  
  Reach-1       124445        50-yr      93700.00       44.10       72.90           
       73.29     0.000192       5.14    19896.21     1110.04           0.18  
  Reach-1       124445        100-yr    109000.00       44.10       74.93           
       75.37     0.000195       5.44    22154.33     1110.06           0.18  
  Reach-1       124445        500-yr    146000.00       44.10       79.28           
       79.81     0.000200       6.07    26980.99     1110.11           0.19  
                                                                                    
                                                                             
  Reach-1       123663        10-yr      62900.00       43.20       67.48           
       68.01     0.000330       5.82    11201.56      828.97           0.22  
  Reach-1       123663        50-yr      93700.00       43.20       72.45           
       73.08     0.000318       6.58    16685.46     1240.08           0.23  
  Reach-1       123663        100-yr    109000.00       43.20       74.50           
       75.15     0.000309       6.83    19228.50     1240.12           0.23  
  Reach-1       123663        500-yr    146000.00       43.20       78.88           
       79.60     0.000293       7.32    24669.45     1240.21           0.23  
                                                                                    
                                                                             
  Reach-1       122951        10-yr      62900.00       42.70       66.98           
       67.71     0.000474       6.88     9736.09      858.86           0.27  
  Reach-1       122951        50-yr      93700.00       42.70       71.91           
       72.79     0.000453       7.75    14548.88     1004.18           0.27  
  Reach-1       122951        100-yr    109000.00       42.70       73.93           
       74.86     0.000448       8.11    16583.44     1010.99           0.27  
  Reach-1       122951        500-yr    146000.00       42.70       78.26           
       79.31     0.000439       8.85    21903.98     1270.28           0.28  
                                                                                    
                                                                             
  Reach-1       122312        10-yr      62900.00       43.60       66.83           
       67.38     0.000383       5.97    10741.74      668.68           0.24  
  Reach-1       122312        50-yr      93700.00       43.60       71.76           
       72.48     0.000378       6.90    15555.41     1362.82           0.25  
  Reach-1       122312        100-yr    109000.00       43.60       73.80           
       74.55     0.000369       7.19    18541.22     1569.91           0.25  
  Reach-1       122312        500-yr    146000.00       43.60       78.21           
       78.99     0.000332       7.56    25726.53     1650.94           0.24  
                                                                                    
                                                                             
  Reach-1       121490        10-yr      62900.00       44.00       66.56           
       67.08     0.000343       5.85    11407.42      743.38           0.23  
  Reach-1       121490        50-yr      93700.00       44.00       71.47           
       72.17     0.000353       6.85    15227.02      830.46           0.24  
  Reach-1       121490        100-yr    109000.00       44.00       73.46           
       74.25     0.000365       7.33    17052.83      993.83           0.25  



  Reach-1       121490        500-yr    146000.00       44.00       77.74           
       78.68     0.000373       8.16    21494.17     1046.00           0.26  
                                                                                    
                                                                             
  Reach-1       120802        10-yr      62900.00       42.50       66.24           
       66.81     0.000408       6.22    11212.03      865.79           0.25  
  Reach-1       120802        50-yr      93700.00       42.50       71.18           
       71.91     0.000394       7.11    15591.30      914.65           0.25  
  Reach-1       120802        100-yr    109000.00       42.50       73.18           
       73.98     0.000400       7.54    17470.45      964.03           0.26  
  Reach-1       120802        500-yr    146000.00       42.50       77.43           
       78.41     0.000409       8.42    22188.34     1207.37           0.27  
                                                                                    
                                                                             
  Reach-1       120200        10-yr      62900.00       41.50       65.92           
       66.56     0.000411       6.48    10317.79      699.33           0.25  
  Reach-1       120200        50-yr      93700.00       41.50       70.79           
       71.65     0.000425       7.58    14030.20      823.62           0.26  
  Reach-1       120200        100-yr    109000.00       41.50       72.76           
       73.72     0.000438       8.08    15702.95      896.77           0.27  
  Reach-1       120200        500-yr    146000.00       41.50       76.95           
       78.13     0.000459       9.09    20176.28     1453.55           0.28  
                                                                                    
                                                                             
  Reach-1       119282        10-yr      62900.00       40.60       65.47           
       66.16     0.000463       6.72     9992.66      673.10           0.26  
  Reach-1       119282        50-yr      93700.00       40.60       70.31           
       71.23     0.000481       7.86    13700.34      959.18           0.28  
  Reach-1       119282        100-yr    109000.00       40.60       72.27           
       73.29     0.000489       8.34    15824.15     1120.43           0.28  
  Reach-1       119282        500-yr    146000.00       40.60       76.52           
       77.70     0.000486       9.17    20766.47     1201.78           0.29  
                                                                                    
                                                                             
  Reach-1       118934        10-yr      62900.00       40.00       65.20           
       65.98     0.000516       7.16     9450.98      605.48           0.28  
  Reach-1       118934        50-yr      93700.00       40.00       70.02           
       71.04     0.000535       8.35    12911.33      827.19           0.29  
  Reach-1       118934        100-yr    109000.00       40.00       71.93           
       73.09     0.000554       8.93    14546.69      873.59           0.30  
  Reach-1       118934        500-yr    146000.00       40.00       76.11           
       77.50     0.000565       9.92    18323.07      932.30           0.31  
                                                                                    
                                                                             
  Reach-1       118798        10-yr      62900.00       39.40       64.86       
53.04       65.82     0.000934       7.99     8402.28      526.36           0.30  
  Reach-1       118798        50-yr      93700.00       39.40       69.64       
56.25       70.87     0.001059       9.26    11523.90      792.39           0.32  
  Reach-1       118798        100-yr    109000.00       39.40       71.61       
57.71       72.93     0.001096       9.70    13120.28      825.15           0.32  



  Reach-1       118798        500-yr    146000.00       39.40       75.87       
61.44       77.35     0.001149      10.49    16692.90      846.04           0.33  
                                                                                    
                                                                             
  Reach-1       118737        10-yr      62900.00       39.40       64.81       
53.04       65.78     0.000942       8.01     8373.99      526.03           0.31  
  Reach-1       118737        50-yr      93700.00       39.40       69.57       
56.25       70.82     0.001069       9.29    11472.53      791.31           0.32  
  Reach-1       118737        100-yr    109000.00       39.40       71.54       
57.71       72.88     0.001106       9.73    13064.44      824.03           0.32  
  Reach-1       118737        500-yr    146000.00       39.40       75.80       
61.44       77.29     0.001159      10.52    16632.85      845.78           0.33  
                                                                                    
                                                                             
  Reach-1       118675        10-yr      62900.00       39.88       64.77       
53.18       65.71     0.000945       7.95     8482.59      575.77           0.31  
  Reach-1       118675        50-yr      93700.00       39.88       69.54       
56.36       70.73     0.001041       9.12    11628.60      707.99           0.32  
  Reach-1       118675        100-yr    109000.00       39.88       71.50       
57.99       72.80     0.001082       9.59    13033.50      724.47           0.32  
  Reach-1       118675        500-yr    146000.00       39.88       75.71       
61.68       77.22     0.001163      10.53    16262.58      787.15           0.33  
                                                                                    
                                                                             
  Reach-1       118651        10-yr      62900.00       39.88       64.74       
53.18       65.68     0.000950       7.96     8464.54      574.42           0.31  
  Reach-1       118651        50-yr      93700.00       39.88       69.50       
56.36       70.70     0.001046       9.14    11603.45      707.69           0.32  
  Reach-1       118651        100-yr    109000.00       39.88       71.46       
57.99       72.76     0.001087       9.61    13006.65      724.16           0.32  
  Reach-1       118651        500-yr    146000.00       39.88       75.67       
61.68       77.19     0.001168      10.55    16231.00      786.97           0.33  
                                                                                    
                                                                             
  Reach-1       118490        10-yr      62900.00       39.50       64.81           
       65.42     0.000425       6.33    10404.47      625.62           0.25  
  Reach-1       118490        50-yr      93700.00       39.50       69.58           
       70.42     0.000448       7.46    13787.61      823.47           0.27  
  Reach-1       118490        100-yr    109000.00       39.50       71.54           
       72.47     0.000455       7.92    15451.50      872.95           0.27  
  Reach-1       118490        500-yr    146000.00       39.50       75.75           
       76.88     0.000464       8.84    19322.39      960.20           0.28  
                                                                                    
                                                                             
  Reach-1       118005        10-yr      62900.00       39.50       64.64           
       65.21     0.000375       6.07    10484.05      697.86           0.24  
  Reach-1       118005        50-yr      93700.00       39.50       69.43           
       70.19     0.000386       7.09    15034.93     1113.38           0.25  
  Reach-1       118005        100-yr    109000.00       39.50       71.41           
       72.24     0.000387       7.48    17285.68     1160.73           0.25  



  Reach-1       118005        500-yr    146000.00       39.50       75.68           
       76.62     0.000384       8.20    22385.46     1226.92           0.26  
                                                                                    
                                                                             
  Reach-1       117330        10-yr      62900.00       40.60       64.32           
       64.93     0.000450       6.29     9998.22      535.98           0.26  
  Reach-1       117330        50-yr      93700.00       40.60       69.03           
       69.89     0.000470       7.44    12905.66      764.30           0.27  
  Reach-1       117330        100-yr    109000.00       40.60       70.96           
       71.93     0.000482       7.95    14674.80     1193.24           0.28  
  Reach-1       117330        500-yr    146000.00       40.60       75.25           
       76.33     0.000458       8.60    21287.51     1654.64           0.28  
                                                                                    
                                                                             
  Reach-1       116307        10-yr      62900.00       38.50       63.55           
       64.38     0.000601       7.30     8682.05      503.05           0.30  
  Reach-1       116307        50-yr      93700.00       38.50       68.27           
       69.34     0.000592       8.41    13185.39     1162.52           0.31  
  Reach-1       116307        100-yr    109000.00       38.50       70.23           
       71.37     0.000585       8.82    15556.27     1260.26           0.31  
  Reach-1       116307        500-yr    146000.00       38.50       74.54           
       75.80     0.000553       9.52    21281.82     1377.48           0.31  
                                                                                    
                                                                             
  Reach-1       115807        10-yr      62900.00       37.40       63.26           
       64.08     0.000592       7.28     8645.90      470.25           0.29  
  Reach-1       115807        50-yr      93700.00       37.40       67.93           
       69.03     0.000602       8.51    12554.26      988.01           0.31  
  Reach-1       115807        100-yr    109000.00       37.40       69.86           
       71.07     0.000605       8.99    14520.68     1051.08           0.31  
  Reach-1       115807        500-yr    146000.00       37.40       74.10           
       75.50     0.000596       9.88    19117.50     1117.08           0.32  
                                                                                    
                                                                             
  Reach-1       114577        10-yr      62900.00       37.60       62.70           
       63.41     0.000457       6.83    10222.76      690.22           0.26  
  Reach-1       114577        50-yr      93700.00       37.60       67.35           
       68.33     0.000494       8.12    13991.90      956.20           0.28  
  Reach-1       114577        100-yr    109000.00       37.60       69.28           
       70.35     0.000504       8.60    15854.21      979.10           0.29  
  Reach-1       114577        500-yr    146000.00       37.60       73.50           
       74.79     0.000515       9.57    20096.99     1027.10           0.30  
                                                                                    
                                                                             
  Reach-1       114062        10-yr      62900.00       36.70       62.64           
       63.15     0.000325       5.75    11340.12      637.34           0.22  
  Reach-1       114062        50-yr      93700.00       36.70       67.31           
       68.04     0.000360       6.93    14476.39      726.15           0.24  
  Reach-1       114062        100-yr    109000.00       36.70       69.21           
       70.06     0.000378       7.46    15910.50      768.54           0.25  



  Reach-1       114062        500-yr    146000.00       36.70       73.40           
       74.49     0.000410       8.53    19206.83      805.39           0.27  
                                                                                    
                                                                             
  Reach-1       113859        10-yr      62900.00       36.20       62.54       
47.66       63.06     0.000506       5.78    11067.60      555.71           0.21  
  Reach-1       113859        50-yr      93700.00       36.20       67.15       
50.22       67.92     0.000647       7.09    13945.44      656.65           0.24  
  Reach-1       113859        100-yr    109000.00       36.20       69.03       
51.37       69.93     0.000715       7.67    15220.68      739.00           0.25  
  Reach-1       113859        500-yr    146000.00       36.20       73.16       
53.96       74.34     0.000854       8.85    18275.83      739.00           0.27  
                                                                                    
                                                                             
  Reach-1       113835                     Bridge                                   
                                                                             
                                                                                    
                                                                             
  Reach-1       113811        10-yr      62900.00       36.20       62.53           
       63.05     0.000506       5.79    11061.04      555.58           0.21  
  Reach-1       113811        50-yr      93700.00       36.20       67.13           
       67.90     0.000648       7.10    13935.31      656.55           0.24  
  Reach-1       113811        100-yr    109000.00       36.20       69.01           
       69.91     0.000716       7.68    15207.96      739.00           0.25  
  Reach-1       113811        500-yr    146000.00       36.20       73.14           
       74.32     0.000855       8.85    18260.41      739.00           0.27  
                                                                                    
                                                                             
  Reach-1       113597        10-yr      62900.00       37.90       62.47           
       62.94     0.000311       5.53    11662.64      651.94           0.22  
  Reach-1       113597        50-yr      93700.00       37.90       67.08           
       67.76     0.000343       6.66    14802.68      719.44           0.24  
  Reach-1       113597        100-yr    109000.00       37.90       68.96           
       69.75     0.000362       7.18    16184.54      747.99           0.24  
  Reach-1       113597        500-yr    146000.00       37.90       73.09           
       74.13     0.000395       8.25    19403.77      810.10           0.26  
                                                                                    
                                                                             
  Reach-1       112467        10-yr      62900.00       40.50       62.11           
       62.57     0.000343       5.41    11730.50      692.24           0.22  
  Reach-1       112467        50-yr      93700.00       40.50       66.72           
       67.35     0.000355       6.40    15046.02      747.70           0.24  
  Reach-1       112467        100-yr    109000.00       40.50       68.59           
       69.32     0.000368       6.87    16482.50      806.68           0.24  
  Reach-1       112467        500-yr    146000.00       40.50       72.72           
       73.66     0.000387       7.81    20080.91      890.01           0.26  
                                                                                    
                                                                             
  Reach-1       111334        10-yr      62900.00       38.90       61.88           
       62.21     0.000242       4.59    13758.28      785.99           0.19  



  Reach-1       111334        50-yr      93700.00       38.90       66.50           
       66.96     0.000252       5.45    17798.19      944.55           0.20  
  Reach-1       111334        100-yr    109000.00       38.90       68.38           
       68.91     0.000262       5.85    19638.14     1024.40           0.21  
  Reach-1       111334        500-yr    146000.00       38.90       72.54           
       73.21     0.000276       6.65    24491.87     1326.52           0.22  
                                                                                    
                                                                             
  Reach-1       110666        10-yr      62900.00       37.60       61.74           
       62.05     0.000214       4.48    14156.08      791.86           0.18  
  Reach-1       110666        50-yr      93700.00       37.60       66.36           
       66.80     0.000230       5.34    18730.91     1182.76           0.19  
  Reach-1       110666        100-yr    109000.00       37.60       68.24           
       68.73     0.000237       5.70    21025.38     1225.16           0.20  
  Reach-1       110666        500-yr    146000.00       37.60       72.41           
       73.02     0.000245       6.40    26188.07     1251.00           0.21  
                                                                                    
                                                                             
  Reach-1       110054        10-yr      62900.00       36.80       61.50           
       61.90     0.000258       5.09    13230.70      883.90           0.20  
  Reach-1       110054        50-yr      93700.00       36.80       66.09           
       66.63     0.000277       6.04    17804.56     1083.65           0.21  
  Reach-1       110054        100-yr    109000.00       36.80       67.95           
       68.56     0.000288       6.46    19879.45     1145.62           0.22  
  Reach-1       110054        500-yr    146000.00       36.80       72.08           
       72.84     0.000302       7.27    24890.64     1266.01           0.23  
                                                                                    
                                                                             
  Reach-1       109548        10-yr      62900.00       36.00       61.25           
       61.73     0.000362       5.60    11400.10      737.89           0.23  
  Reach-1       109548        50-yr      93700.00       36.00       65.79           
       66.46     0.000373       6.59    15463.14     1037.86           0.24  
  Reach-1       109548        100-yr    109000.00       36.00       67.64           
       68.38     0.000380       7.00    17413.99     1066.63           0.25  
  Reach-1       109548        500-yr    146000.00       36.00       71.76           
       72.65     0.000384       7.80    21870.80     1100.54           0.26  
                                                                                    
                                                                             
  Reach-1       109276        10-yr      62900.00       36.30       60.94       
48.07       61.57     0.000559       6.37     9880.91      525.76           0.26  
  Reach-1       109276        50-yr      93700.00       36.30       65.40       
50.81       66.27     0.000612       7.53    13552.28      997.06           0.27  
  Reach-1       109276        100-yr    109000.00       36.30       67.24       
52.04       68.19     0.000630       7.97    15393.31     1008.00           0.28  
  Reach-1       109276        500-yr    146000.00       36.30       71.34       
54.78       72.45     0.000646       8.77    19601.48     1042.47           0.29  
                                                                                    
                                                                             
  Reach-1       109192                     Bridge                                   
                                                                             



                                                                                    
                                                                             
  Reach-1       109108        10-yr      62900.00       36.30       60.84           
       61.48     0.000568       6.40     9828.72      525.08           0.26  
  Reach-1       109108        50-yr      93700.00       36.30       65.29           
       66.16     0.000623       7.57    13438.48      996.08           0.28  
  Reach-1       109108        100-yr    109000.00       36.30       67.12           
       68.08     0.000641       8.01    15273.76     1007.00           0.28  
  Reach-1       109108        500-yr    146000.00       36.30       71.22           
       72.34     0.000656       8.82    19474.20     1041.45           0.29  
                                                                                    
                                                                             
  Reach-1       108858        10-yr      62900.00       35.90       60.80           
       61.30     0.000317       5.69    11195.57      585.66           0.22  
  Reach-1       108858        50-yr      93700.00       35.90       65.24           
       65.98     0.000363       6.92    14513.59      972.73           0.24  
  Reach-1       108858        100-yr    109000.00       35.90       67.06           
       67.89     0.000379       7.41    16301.67      991.54           0.25  
  Reach-1       108858        500-yr    146000.00       35.90       71.14           
       72.17     0.000399       8.34    20427.70     1029.35           0.26  
                                                                                    
                                                                             
  Reach-1       108437        10-yr      62900.00       37.50       60.66           
       61.15     0.000397       5.64    11147.14      647.40           0.24  
  Reach-1       108437        50-yr      93700.00       37.50       65.12           
       65.79     0.000417       6.62    14669.83      988.43           0.25  
  Reach-1       108437        100-yr    109000.00       37.50       66.95           
       67.70     0.000420       7.02    16545.70     1059.52           0.26  
  Reach-1       108437        500-yr    146000.00       37.50       71.06           
       71.96     0.000412       7.76    21250.63     1222.64           0.26  
                                                                                    
                                                                             
  Reach-1       108025        10-yr      62900.00       38.50       60.51           
       60.99     0.000355       5.61    12104.23      915.76           0.23  
  Reach-1       108025        50-yr      93700.00       38.50       64.99           
       65.62     0.000362       6.53    16375.23      993.07           0.24  
  Reach-1       108025        100-yr    109000.00       38.50       66.82           
       67.53     0.000370       6.95    18220.21     1023.75           0.25  
  Reach-1       108025        500-yr    146000.00       38.50       70.91           
       71.79     0.000381       7.81    23048.98     1280.97           0.26  
                                                                                    
                                                                             
  Reach-1       107856        10-yr      62900.00       38.50       60.46           
       60.93     0.000354       5.59    12052.48      914.79           0.23  
  Reach-1       107856        50-yr      93700.00       38.50       64.94           
       65.56     0.000357       6.48    16325.73      992.21           0.24  
  Reach-1       107856        100-yr    109000.00       38.50       66.77           
       67.46     0.000363       6.87    18172.06     1022.96           0.24  
  Reach-1       107856        500-yr    146000.00       38.50       70.88           
       71.71     0.000370       7.69    23000.38     1279.58           0.25  



                                                                                    
                                                                             
  Reach-1       107836        10-yr      62900.00       46.00       59.87           
       60.79     0.001080       7.93     8945.61      840.37           0.38  
  Reach-1       107836        50-yr      93700.00       46.00       64.45           
       65.44     0.000832       8.41    13115.58     1004.40           0.35  
  Reach-1       107836        100-yr    109000.00       46.00       66.28           
       67.34     0.000796       8.77    15008.82     1051.94           0.34  
  Reach-1       107836        500-yr    146000.00       46.00       70.48           
       71.62     0.000685       9.23    19547.20     1103.17           0.33  
                                                                                    
                                                                             
  Reach-1       107816        10-yr      62900.00       32.90       60.13           
       60.51     0.000214       4.95    13038.78      738.22           0.18  
  Reach-1       107816        50-yr      93700.00       32.90       64.66           
       65.21     0.000250       6.04    16826.31     1014.45           0.20  
  Reach-1       107816        100-yr    109000.00       32.90       66.48           
       67.12     0.000267       6.52    18835.02     1185.49           0.21  
  Reach-1       107816        500-yr    146000.00       32.90       70.66           
       71.42     0.000279       7.29    24641.29     1430.03           0.22  
                                                                                    
                                                                             
  Reach-1       107696        10-yr      62900.00       32.90       60.11           
       60.49     0.000215       4.96    13018.85      737.85           0.18  
  Reach-1       107696        50-yr      93700.00       32.90       64.62           
       65.18     0.000251       6.05    16793.85     1012.44           0.20  
  Reach-1       107696        100-yr    109000.00       32.90       66.44           
       67.09     0.000268       6.53    18794.11     1183.94           0.21  
  Reach-1       107696        500-yr    146000.00       32.90       70.62           
       71.39     0.000280       7.30    24588.75     1430.03           0.22  
                                                                                    
                                                                             
  Reach-1       107348        10-yr      62900.00       34.30       59.87           
       60.38     0.000340       5.77    11371.15      716.69           0.23  
  Reach-1       107348        50-yr      93700.00       34.30       64.37           
       65.06     0.000368       6.81    15775.26     1281.16           0.24  
  Reach-1       107348        100-yr    109000.00       34.30       66.21           
       66.97     0.000372       7.19    18233.52     1370.76           0.25  
  Reach-1       107348        500-yr    146000.00       34.30       70.45           
       71.28     0.000354       7.75    24113.13     1407.11           0.25  
                                                                                    
                                                                             
  Reach-1       106758        10-yr      62900.00       36.10       59.46           
       60.13     0.000488       6.57     9678.40      654.61           0.27  
  Reach-1       106758        50-yr      93700.00       36.10       63.94           
       64.80     0.000488       7.58    13723.87     1049.05           0.28  
  Reach-1       106758        100-yr    109000.00       36.10       65.78           
       66.70     0.000485       7.95    15734.87     1138.74           0.28  
  Reach-1       106758        500-yr    146000.00       36.10       70.05           
       71.03     0.000441       8.42    20940.82     1249.93           0.27  



                                                                                    
                                                                             
  Reach-1       106049        10-yr      62900.00       34.30       58.65           
       59.68     0.000713       8.18     7898.94      573.98           0.32  
  Reach-1       106049        50-yr      93700.00       34.30       63.13           
       64.35     0.000690       9.22    12191.61     1188.66           0.33  
  Reach-1       106049        100-yr    109000.00       34.30       65.09           
       66.28     0.000636       9.32    14557.07     1222.87           0.32  
  Reach-1       106049        500-yr    146000.00       34.30       69.60           
       70.68     0.000510       9.29    20186.65     1274.07           0.30  
                                                                                    
                                                                             
  Reach-1       105690        10-yr      62900.00       33.60       58.57           
       59.39     0.000558       7.33     9028.27      758.27           0.29  
  Reach-1       105690        50-yr      93700.00       33.60       63.11           
       64.05     0.000521       8.12    13249.50     1010.10           0.29  
  Reach-1       105690        100-yr    109000.00       33.60       65.05           
       66.01     0.000497       8.34    15206.56     1010.14           0.29  
  Reach-1       105690        500-yr    146000.00       33.60       69.50           
       70.48     0.000436       8.66    19698.08     1010.23           0.27  
                                                                                    
                                                                             
  Reach-1       105514        10-yr      62900.00       32.50       58.45       
45.75       59.24     0.000735       7.20     9338.71      873.35           0.27  
  Reach-1       105514        50-yr      93700.00       32.50       63.08       
48.68       63.84     0.000667       7.48    14405.43     1165.52           0.27  
  Reach-1       105514        100-yr    109000.00       32.50       65.04       
49.99       65.79     0.000604       7.50    16701.42     1172.34           0.26  
  Reach-1       105514        500-yr    146000.00       32.50       69.53       
52.93       70.26     0.000487       7.47    21996.06     1188.26           0.24  
                                                                                    
                                                                             
  Reach-1       105474.5                   Bridge                                   
                                                                             
                                                                                    
                                                                             
  Reach-1       105435        10-yr      62900.00       32.50       58.40           
       59.19     0.000741       7.22     9293.53      863.70           0.27  
  Reach-1       105435        50-yr      93700.00       32.50       62.89           
       63.68     0.000694       7.59    14185.32     1164.87           0.27  
  Reach-1       105435        100-yr    109000.00       32.50       64.79           
       65.57     0.000635       7.63    16410.61     1171.48           0.26  
  Reach-1       105435        500-yr    146000.00       32.50       69.15           
       69.92     0.000518       7.65    21545.12     1186.61           0.24  
                                                                                    
                                                                             
  Reach-1       105266        10-yr      62900.00       32.70       58.32           
       59.07     0.000507       7.02     9600.62      797.27           0.28  
  Reach-1       105266        50-yr      93700.00       32.70       62.66           
       63.55     0.000496       7.91    13405.16      940.50           0.28  



  Reach-1       105266        100-yr    109000.00       32.70       64.49           
       65.43     0.000488       8.23    15139.55      960.51           0.28  
  Reach-1       105266        500-yr    146000.00       32.70       68.73           
       69.76     0.000450       8.74    19306.09      990.31           0.28  
                                                                                    
                                                                             
  Reach-1       104860        10-yr      62900.00       32.70       57.84           
       58.81     0.000670       7.97     8392.11      776.38           0.32  
  Reach-1       104860        50-yr      93700.00       32.70       62.22           
       63.31     0.000625       8.79    12293.12      945.25           0.31  
  Reach-1       104860        100-yr    109000.00       32.70       64.07           
       65.20     0.000605       9.08    14057.78      960.30           0.31  
  Reach-1       104860        500-yr    146000.00       32.70       68.39           
       69.55     0.000531       9.42    18241.39      975.16           0.30  
                                                                                    
                                                                             
  Reach-1       104344        10-yr      62900.00       31.50       57.31           
       58.43     0.000759       8.50     7678.00      694.39           0.34  
  Reach-1       104344        50-yr      93700.00       31.50       61.55           
       62.93     0.000775       9.77    12169.57     1191.21           0.35  
  Reach-1       104344        100-yr    109000.00       31.50       63.41           
       64.83     0.000748      10.09    14426.01     1223.60           0.35  
  Reach-1       104344        500-yr    146000.00       31.50       67.86           
       69.24     0.000647      10.42    20028.82     1299.72           0.33  
                                                                                    
                                                                             
  Reach-1       103793        10-yr      62900.00       28.90       56.90           
       58.01     0.000738       8.49     7660.64      574.69           0.33  
  Reach-1       103793        50-yr      93700.00       28.90       60.99           
       62.48     0.000813      10.06    11155.61      982.24           0.36  
  Reach-1       103793        100-yr    109000.00       28.90       62.79           
       64.39     0.000811      10.53    12967.49     1019.79           0.36  
  Reach-1       103793        500-yr    146000.00       28.90       67.18           
       68.84     0.000735      11.12    17480.54     1032.17           0.35  
                                                                                    
                                                                             
  Reach-1       103278        10-yr      62900.00       37.91       55.94           
       57.46     0.001438       9.92     6793.95      848.88           0.44  
  Reach-1       103278        50-yr      93700.00       37.91       60.45           
       61.98     0.001198      10.44    11585.52     1248.74           0.41  
  Reach-1       103278        100-yr    109000.00       37.91       62.41           
       63.88     0.001064      10.48    14122.69     1359.20           0.39  
  Reach-1       103278        500-yr    146000.00       37.91       67.09           
       68.34     0.000773      10.15    20970.74     1499.06           0.35  
                                                                                    
                                                                             
  Reach-1       103063        10-yr      62900.00       37.88       55.67           
       57.12     0.001487       9.70     6810.19      750.43           0.44  
  Reach-1       103063        50-yr      93700.00       37.88       60.10           
       61.71     0.001241      10.51    10902.37     1158.20           0.42  



  Reach-1       103063        100-yr    109000.00       37.88       62.07           
       63.64     0.001112      10.60    13315.92     1313.71           0.40  
  Reach-1       103063        500-yr    146000.00       37.88       66.83           
       68.16     0.000801      10.28    19861.62     1398.54           0.35  
                                                                                    
                                                                             
  Reach-1       102843        10-yr      62900.00       30.40       55.79           
       56.78     0.000650       8.00     8064.50      504.22           0.31  
  Reach-1       102843        50-yr      93700.00       30.40       60.09           
       61.43     0.000709       9.49    11296.31      805.69           0.34  
  Reach-1       102843        100-yr    109000.00       30.40       61.94           
       63.42     0.000721      10.04    12800.30      813.71           0.34  
  Reach-1       102843        500-yr    146000.00       30.40       66.27           
       67.96     0.000706      10.98    16350.98      824.77           0.35  
                                                                                    
                                                                             
  Reach-1       102205        10-yr      62900.00       30.70       55.50           
       56.35     0.000567       7.42     8483.13      419.84           0.29  
  Reach-1       102205        50-yr      93700.00       30.70       59.70           
       60.97     0.000667       9.09    10817.88      765.90           0.32  
  Reach-1       102205        100-yr    109000.00       30.70       61.52           
       62.96     0.000691       9.70    12359.42      871.56           0.33  
  Reach-1       102205        500-yr    146000.00       30.70       65.85           
       67.51     0.000680      10.66    16268.10      929.91           0.34  
                                                                                    
                                                                             
  Reach-1       101667        10-yr      62900.00       30.10       55.09           
       56.02     0.000627       7.75     8439.44      695.80           0.31  
  Reach-1       101667        50-yr      93700.00       30.10       59.35           
       60.60     0.000677       9.16    11567.40      746.25           0.33  
  Reach-1       101667        100-yr    109000.00       30.10       61.18           
       62.57     0.000693       9.73    12945.04      762.12           0.34  
  Reach-1       101667        500-yr    146000.00       30.10       65.51           
       67.14     0.000687      10.72    16294.37      785.45           0.34  
                                                                                    
                                                                             
  Reach-1       101095        10-yr      62900.00       28.80       54.83           
       55.67     0.000526       7.47     9541.40      803.98           0.28  
  Reach-1       101095        50-yr      93700.00       28.80       59.12           
       60.20     0.000566       8.73    13055.67      836.88           0.30  
  Reach-1       101095        100-yr    109000.00       28.80       60.95           
       62.15     0.000581       9.26    14617.09      872.70           0.31  
  Reach-1       101095        500-yr    146000.00       28.80       65.33           
       66.70     0.000571      10.12    18638.18      930.69           0.31  
                                                                                    
                                                                             
  Reach-1       100491        10-yr      62900.00       29.40       54.57           
       55.33     0.000514       7.08     9988.01      986.58           0.28  
  Reach-1       100491        50-yr      93700.00       29.40       58.91           
       59.83     0.000514       8.06    14548.33     1090.72           0.29  



  Reach-1       100491        100-yr    109000.00       29.40       60.78           
       61.75     0.000506       8.40    16607.65     1103.24           0.29  
  Reach-1       100491        500-yr    146000.00       29.40       65.26           
       66.29     0.000464       8.92    21581.28     1117.19           0.28  
                                                                                    
                                                                             
  Reach-1       99703         10-yr      62900.00       29.40       54.26           
       54.90     0.000486       6.41     9843.12      615.32           0.27  
  Reach-1       99703         50-yr      93700.00       29.40       58.52           
       59.41     0.000524       7.60    13044.59      795.12           0.28  
  Reach-1       99703         100-yr    109000.00       29.40       60.35           
       61.34     0.000533       8.08    14504.31      801.77           0.29  
  Reach-1       99703         500-yr    146000.00       29.40       64.70           
       65.89     0.000523       8.94    18032.18      815.79           0.30  
                                                                                    
                                                                             
  Reach-1       99111         10-yr      62900.00       30.00       53.84           
       54.59     0.000544       6.92     9100.06      516.40           0.28  
  Reach-1       99111         50-yr      93700.00       30.00       57.97           
       59.05     0.000612       8.38    11610.10      665.55           0.31  
  Reach-1       99111         100-yr    109000.00       30.00       59.74           
       60.97     0.000637       8.98    12824.59      697.68           0.32  
  Reach-1       99111         500-yr    146000.00       30.00       63.99           
       65.51     0.000645      10.05    15844.02      719.72           0.33  
                                                                                    
                                                                             
  Reach-1       98439         10-yr      62900.00       27.80       53.56           
       54.23     0.000445       6.59     9911.42      720.56           0.26  
  Reach-1       98439         50-yr      93700.00       27.80       57.70           
       58.64     0.000500       7.91    13163.11      806.88           0.28  
  Reach-1       98439         100-yr    109000.00       27.80       59.48           
       60.53     0.000519       8.44    14607.58      818.00           0.29  
  Reach-1       98439         500-yr    146000.00       27.80       63.78           
       65.04     0.000523       9.38    18231.24      865.78           0.30  
                                                                                    
                                                                             
  Reach-1       97712         10-yr      62900.00       29.00       53.29           
       53.91     0.000410       6.35    10824.98      964.12           0.25  
  Reach-1       97712         50-yr      93700.00       29.00       57.41           
       58.26     0.000457       7.58    14844.42      984.80           0.27  
  Reach-1       97712         100-yr    109000.00       29.00       59.19           
       60.14     0.000474       8.09    16599.87      993.03           0.28  
  Reach-1       97712         500-yr    146000.00       29.00       63.50           
       64.64     0.000477       8.98    20961.37     1037.93           0.29  
                                                                                    
                                                                             
  Reach-1       97059         10-yr      62900.00       28.80       52.79           
       53.57     0.000600       7.09     9161.41      641.17           0.29  
  Reach-1       97059         50-yr      93700.00       28.80       56.77           
       57.88     0.000666       8.54    11893.42      726.28           0.32  



  Reach-1       97059         100-yr    109000.00       28.80       58.47           
       59.74     0.000693       9.15    13156.27      758.50           0.33  
  Reach-1       97059         500-yr    146000.00       28.80       62.66           
       64.22     0.000697      10.23    16527.49      864.63           0.34  
                                                                                    
                                                                             
  Reach-1       96094         10-yr      62900.00       26.50       51.94           
       52.94     0.000662       8.11     8612.21      582.01           0.32  
  Reach-1       96094         50-yr      93700.00       26.50       55.62           
       57.13     0.000815      10.05    10869.04      641.72           0.36  
  Reach-1       96094         100-yr    109000.00       26.50       57.19           
       58.94     0.000879      10.88    11879.87      650.44           0.38  
  Reach-1       96094         500-yr    146000.00       26.50       61.14           
       63.38     0.000942      12.40    14575.87      705.86           0.40  
                                                                                    
                                                                             
  Reach-1       95310         10-yr      62900.00       30.30       51.58           
       52.34     0.000681       7.01     8966.77      555.70           0.31  
  Reach-1       95310         50-yr      93700.00       30.30       55.27           
       56.39     0.000778       8.47    11084.96      589.63           0.34  
  Reach-1       95310         100-yr    109000.00       30.30       56.85           
       58.14     0.000810       9.11    12026.42      604.78           0.35  
  Reach-1       95310         500-yr    146000.00       30.30       60.90           
       62.51     0.000802      10.20    14733.75      726.70           0.36  
                                                                                    
                                                                             
  Reach-1       94285         10-yr      62900.00       28.50       51.19           
       51.83     0.000338       6.44     9772.27      519.36           0.26  
  Reach-1       94285         50-yr      93700.00       28.50       54.77           
       55.78     0.000422       8.07    11692.92      548.37           0.30  
  Reach-1       94285         100-yr    109000.00       28.50       56.30           
       57.50     0.000459       8.80    12538.23      558.28           0.31  
  Reach-1       94285         500-yr    146000.00       28.50       60.29           
       61.86     0.000492      10.08    15123.82      828.46           0.33  
                                                                                    
                                                                             
  Reach-1       93233         10-yr      62900.00       29.90       50.61           
       51.39     0.000494       7.10     8859.86      533.10           0.31  
  Reach-1       93233         50-yr      93700.00       29.90       54.06           
       55.24     0.000592       8.74    10745.47      565.22           0.35  
  Reach-1       93233         100-yr    109000.00       29.90       55.53           
       56.92     0.000631       9.46    11582.20      573.26           0.36  
  Reach-1       93233         500-yr    146000.00       29.90       59.50           
       61.26     0.000637      10.66    14088.22      833.94           0.37  
                                                                                    
                                                                             
  Reach-1       92033         10-yr      62900.00       29.80       50.23           
       50.82     0.000370       6.16    10210.70      812.48           0.31  
  Reach-1       92033         50-yr      93700.00       29.80       53.78           
       54.57     0.000371       7.11    13281.04      893.94           0.32  



  Reach-1       92033         100-yr    109000.00       29.80       55.32           
       56.20     0.000368       7.53    14670.65      918.86           0.32  
  Reach-1       92033         500-yr    146000.00       29.80       59.50           
       60.51     0.000317       8.09    18653.35      979.61           0.31  
                                                                                    
                                                                             
  Reach-1       91406         10-yr      62900.00       28.70       50.07           
       50.62     0.000260       5.94    10752.12      823.15           0.27  
  Reach-1       91406         50-yr      93700.00       28.70       53.59           
       54.36     0.000285       7.12    13816.65      908.16           0.29  
  Reach-1       91406         100-yr    109000.00       28.70       55.11           
       55.99     0.000295       7.62    15226.18      945.86           0.30  
  Reach-1       91406         500-yr    146000.00       28.70       59.30           
       60.33     0.000272       8.28    19348.98     1002.18           0.29  
                                                                                    
                                                                             
  Reach-1       90774         10-yr      62900.00       27.90       50.01       
37.27       50.46     0.000163       5.42    12076.70      796.44           0.22  
  Reach-1       90774         50-yr      93700.00       27.90       53.50       
39.61       54.19     0.000201       6.72    14964.82      895.87           0.25  
  Reach-1       90774         100-yr    109000.00       27.90       55.01       
40.65       55.81     0.000216       7.27    16332.63      915.80           0.26  
  Reach-1       90774         500-yr    146000.00       27.90       59.19       
42.91       60.16     0.000217       8.10    20277.89      974.47           0.27  
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VASTARDIS CONSULTING ENGINEERS, LLC 
 

Curriculum Vitae 
 

Name:   Nicholas L. Vastardis, P.E. 
 
Education:  Drexel University, Philadelphia, PA 
   Bachelor of Science – Civil Engineering (Construction Mgt) 1983 
   Drexel University, Philadelphia, PA 
   Masters of Science – Civil Engineering (Geotechnical Eng) 1987 
 
Registrations: Registered Professional Engineer 
   Pennsylvania, New Jersey, Delaware, and Maryland 
 
Present Position and Responsibilities: 
 
  Vastardis Consulting Engineers, LLC – Malvern, PA  
 

President – Responsible for project management of residential, 
commercial, and institutional projects.  Provide engineering design and 
support for all projects including site and project analysis; liaison for 
federal, state, and local permitting; supervision of environmental sub-
consultants; various construction services including site cost estimates and 
specifications; client representation at public meetings and hearings; 
expert witness services. 

 
Former Employment & Responsibilities: 
 
  Chester Valley Engineers, Inc. – Paoli, PA (2004 to 2006) 
 

Project Engineer/Manager – Responsible for engineering design including 
roadways, stormwater management systems, sanitary sewers, water 
systems, and erosion and sediment control for institutional, commercial, 
industrial and residential subdivisions and developments; construction 
specifications; federal, state, and local permit applications; construction 
cost estimates; drainage studies; supervision of draftsmen and engineering 
support staff; liaison with federal, state, and local agencies; client 
representation at public meetings and hearings. 

 
Herbert E. MacCombie, Jr. Engineers, Inc. – Broomall, PA (2002-2004) 

 
  Project Manager/Engineer- 

Responsible for all phases of land development design and approval; 
residential, commercial, and institutional developments; preparation of 
environmental impact analysis reports. 
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  Schoor DePalma, Inc. (CMX Engineers) – Kulpsville, PA (2001-2002) 
 
  Senior Project Manager/ Department Mgr.- 

Responsible for all phases of land development design and approval; 
residential, commercial, and institutional developments; coordination and 
supervision of all engineering support staff and liaison with various in-
house departments; assistant township engineer for Upper Merion 
Township; additional responsibilities included new business development, 
and the company expansion to the Exton, PA office.  

 
  Yerkes Associates, Inc. – Rosemont, PA (1992-2001) 
 
  Project Manager- 

Responsible for all phases of project design for institutional, commercial 
and residential developments; drainage studies; quantity takeoffs and cost 
estimates; site analysis studies; provide representation at public meetings. 

 
  Vastardis Construction Co., Inc. – Newtown Square, PA (1989-1992)  
 

President- 
Responsible for day to day operations and the coordination of all 
employees and subcontractors on various commercial projects; new 
business development 
 
Yerkes Associates, Inc. – Bryn Mawr, PA (1986-1989) 
 
Project Engineer- 
Responsible for the design of grading, stormwater management, erosion 
and sediment control for various institutional, commercial, industrial, and 
residential developments; supervised drafting of projects. 
 
Pennoni Associates, Inc. – Philadelphia, PA (1983-1986) 
 
Staff Engineer- 
Responsible for the design of grading, stormwater management, erosion 
and sediment control for various commercial, industrial, and residential 
developments; supervised drafting of projects. 

 
Volunteer Positions 
 

Achievement House Cyber Charter School – 2009 to 2015 – (President of 
the Board of Trustees)   
Great Valley School Board – 2000 to 2009 - Vice President (4 terms) 
Great Valley Community Arts Foundation – Former Board Treasurer 
Delaware Valley Arts Consortium – Board President 

  Willistown Environmental Advisory Council – Former Member 



 
 

 

Melissa Duyar, P.E., CFM 
Melissa has applied hydrologic and hydraulic engineering principles to flood 
modeling, floodplain mapping, and assessing flood risks. She has used FEMA 
Benefit Cost Analysis (BCA) software to prepare benefit cost ratios for use in 
FEMA grant applications. Melissa has experience using EPA, USACE, and 
FEMA modeling software to analyze the flood mitigation benefits of specific 
projects. She also has extensive experience using ArcGIS for modeling and flood 
risk analysis applications. Melissa has prepared FEMA flood map products, risk 
assessment products, and benefit cost analyses for submittal. She contributes 
excellent technical skills and understanding of the FEMA grant process and required 
software. 

Relevant Experience 
 Countywide Floodplain Mapping, DeKalb County, GA—Analyst. Kimley-

Horn’s water resources team performed a countywide flood study program over a 
period of 7 years that examined all streams in the county with a drainage area 
equal to or greater than 100 acres. Detailed studies were performed on all 
streams for existing 50-, 10-, 5-, 4-, 2-, 1-, 0.5, and 0.2% annual chance storm 
events and future 1% annual chance conditions. A countywide risk assessment 
also was completed that provided a risk frequency for all buildings and roadways 
located within the 0.2% annual chance floodplain. Additionally, dam breach zones 
were established for 18 of the highest risk dams within the county using a sunny 
day dam breach analysis. 

 Stormwater Modeling, Mapping and Analysis, White Station Basin, 
Memphis, TN—Project Engineer. Kimley-Horn completed a stormwater inventory 
and watershed study for the City of Memphis. The 6.1-square-mile White Station 
Creek watershed was studied as a part of the City's Drainage Masterplan 
Program initiative. Survey of stormwater infrastructure was collected across the 
watershed to include all open channels as well as drainage structures 24 inches 
or greater in diameter. This survey data was then connected and compiled into a 
stormwater inventory database. The watershed was subdivided into sub-basin 
areas ranging from between 5 to 100 acres, depending on the presence of 
stormwater infrastructure. Sub-basin characteristics were assigned based on City 
land use data, soil infiltration data, LIDAR, and surveyed topography. The SWMM 
runoff method was used within PCSWMM and InfoSWMM modeling software. 
HEC-RAS was used for initial development and back calibration of the stream 
networks within the watershed. Data generated from rainfall and flow gauges 
installed and managed by the University of Memphis were coupled with radar 
rainfall data to calibrate the modeling data. SCS synthetic design storms were 
simulated to assess stormwater infrastructure performance relative to City design 
standards. Capital improvement projects were generated from public 
involvement-generated information in combination with modeling results. Cost 
estimates were provided for the City-selected project improvements. The program 
included 14 watershed studies—7 studies per two rounds of selections. A 
different consulting engineer was selected for each of the 7 basins per round. 
Kimley-Horn was the only firm selected for both rounds of studies. 

Professional 
Credentials 
 Bachelor of 

Science, Civil and 
Environmental 
Engineering, 
University of 
Illinois at Urbana-
Champaign, 2013 

 Professional 
Engineer in 
Florida 
(PE87580), 
Georgia 
(PE042385), 
Illinois 
(062.069641), and 
Indiana 
(PE12100221) 

 Certified 
Floodplain 
Manager 

 



 
 

 

 Alpine View Estates (Jack’s Valley Creek) Flood Study, Douglas County, NV—Analyst. Melissa worked 
as a water resources analyst for the Alpine View Estates Flood Study and LOMR. The CWSD (a FEMA CTP) 
retained Kimley-Horn to perform a flood study to update the FEMA Flood Insurance Rate Maps (FIRMs) and 
Flood Insurance Study (FIS) in the Alpine View Estates area (aka Jack’s Valley) of Douglas County, Nevada. 
The overall goal of the study was to provide the CWSD with hydrologic and hydraulic models as well as 
floodplain mapping and profiles for the 10%, 4%, 2%, 1%, 1% plus, and 0.2% annual-chance storm events. 
Hydrologic analyses were completed using HEC-HMS software. The Green and Ampt method was used to 
estimate infiltration and the Snyder Unit Hydrograph Method was used to route runoff throughout the 
watershed. Hydraulic analyses were completed using HEC-RAS software on the lower mountain channels 
and Jacks Valley Creek to the east of Jacks Valley Road and FLO-2D Pro was used to model the hydraulics 
in the wide shallow flooding areas between the mountains and Jacks Valley Road. Floodplain cross-sections 
that summarize the flow rate across FLO-2D grid cells were used to determine a peak flow at four locations to 
use in the one-dimensional steady flow hydraulic analysis of Jacks Valley Creek. The mapped results of the 
flood study were submitted to FEMA in the form of a Letter of Map Revision (LOMR) and were approved as 
the current effective floodplain mapping.  

 Indianhead Creek and East Drainage Ditch FEMA LOMR Preliminary Analysis, Tallahassee, FL—
Project Engineer. Kimley-Horn prepared an XPSWMM model of Indianhead Creek and East Drainage Ditch in 
Tallahassee, Florida to evaluate the potential to remove properties from the FEMA floodplain via a Letter of 
Map Revision (LOMR). The City of Tallahassee has completed several infrastructure projects in the vicinity of 
Indianhead Creek and East Drainage Ditch. The improvements have been evaluated one by one but have not 
been combined to evaluate their cumulative effects on the watershed and 100-year flood inundation levels. 
Kimley-Horn evaluated several types of modeling software before choosing XPSWMM to study the 
watershed. A survey analysis was done to determine where survey data had already been obtained and 
where survey data was needed to create an accurate stormwater model. In addition, the team performed a 
frequency analysis to aid in choosing a downstream boundary condition for the XPSWMM model. The existing 
conditions of Indianhead Creek and East Drainage Ditch were entered into the XPSWMM model as a series 
of links and nodes. The model was calibrated using three actual storm events from the watershed. Rain 
gauges were used in conjunction with stream gauges to perform the calibration. Pervious Curve Numbers, 
Directly Connected Impervious Area, and Longest Flow Paths were used as calibration parameters for the 
model. 

 Children’s Healthcare of Atlanta, Brookhaven, GA—Water Resources Engineer.  Children’s Healthcare of 
Atlanta (Children’s) plans to build a replacement Pediatric Hospital on their approximately 70-acre campus on 
North Druid Hills Road at I-85 in the City of Brookhaven, DeKalb County, Georgia. The campus will include a 
replacement hospital with associated support facilities, a Center for Advanced Pediatrics medical office 
building (currently under construction), and administrative support office buildings. A portion of Children’s 
property is bisected by a tributary to North Fork Peachtree Creek. To be able to fully utilize the available 
property on their campus, Children’s plans to construct a vehicular bridge over the existing tributary and to 
construct roads along portions of the tributary. The tributary of North Fork Peachtree Creek is currently 
mapped as a FEMA Zone A 100-year floodplain or “approximate” zone. However, DeKalb County is currently 
undergoing re-mapping of the FEMA floodplains. The preliminary flood map information is the best available 
data and therefore the preliminary models were used as the best available data to analyze the proposed 
crossing. The proposed vehicular bridge was entered into the preliminary HEC-RAS model to measure the 
effects of the bridge did not adversely affect or cause a rise in water surface elevations on neighboring 
properties. Compensatory cut was provided in the vicinity of the roadway crossing to obtain a “no-rise” in 
water surface elevations. A no-rise certification was submitted to the City of Brookhaven for their review and 
approval prior to construction. After construction, the FEMA floodplain mapping will be revised via a Letter of 
Map Revision (LOMR).  



 
 

 

 Babcock Ranch Community Conditional Letter of Map Revision (CLOMR), Charlotte and Lee County, 
FL—Project Engineer. Kimley-Horn prepared a FEMA Conditional Letter of Map Revision for the Babcock 
Ranch Development near Punta Gorda, Florida. The project includes residential and commercial development 
and is located within the effective FEMA 100-year floodplain of Trout Creek/Curry Lake Canal. The proposed 
grading within the project area was modeled using the two-dimensional HEC-RAS Version 5.0 platform to 
more accurately estimate the impacts of the project on 100-year base flood elevations and inundation areas. 
Infiltration was not modeled due to the high water table in the vicinity of the project. The HEC-RAS model 
used a computational grid that was refined at critical hydraulic locations to route runoff through the project 
area and multiple ponds with outlet control structures. The analysis was submitted to FEMA for their review 
and approval in 2016. Construction has been completed and a follow-up Letter of Map Revision (LOMR) is 
currently being submitted to finalize the FEMA permitting process.  

 Oxford College of Emory University Stormwater Master Plan, Oxford, GA—Project Engineer. Kimley-
Horn prepared a Stormwater Master Plan for the Oxford College of Emory University to address stormwater 
management concerns throughout the campus. Several meetings were held between the college staff and 
Kimley-Horn to identify areas of known flooding or drainage related issues. The projects were prioritized 
based on the experiences of the staff as well as site visits to the campus. The entire campus was then 
modeled in EPA SWMM, which allows for modeling of stormwater best management practices (BMPs). BMPs 
ranging from bioretention areas and enhanced swales to underground detention vaults were modeled to 
evaluate their effectiveness at improving water quality within the watershed as well as alleviating flooding 
issues. The benefits of each project were weighed with the costs for each project and presented to college 
staff for further input. The SWMM model input combined with knowledge of the drainage area were used to 
develop a Stormwater Master Plan for the college to implement over time.  

 Atlanta BeltLine Southside Trail Corridor Design, Atlanta, GA—Water Resources Engineer. Kimley-Horn 
is leading the design of the Atlanta BeltLine Southside trail corridor from University Avenue to Memorial Drive. 
The project includes the design of a 14’-wide concrete multiuse path with 3’ soft shoulders on each side and 
extending approximately 4 miles between the two logical termini: University Avenue and Memorial Drive. 
Additional site elements include planting, lighting, retaining walls, vertical connections to intersecting streets 
via ramps and stairs, storm drainage, signage/wayfinding, and the replacement of at least one existing freight 
rail bridge. The design includes streetscape/accessibility improvements on all intersecting streets extending 
from the corridor to the nearest intersection or one-quarter mile. Kimley-Horn worked with Atlanta BeltLine, 
Inc. to develop a robust stakeholder and community involvement program to support the concept validation 
phase of this project. Melissa assisted the Atlanta BeltLine Inc. with stormwater management and drainage 
design for the Southside Trail using EPA SWMM5 software. SWMM5 is a hydrodynamic hydrologic and 
hydraulic model that accounts for storage that occurs within the pipe network over the course of a storm 
event. The model can more accurately simulate timing throughout a complex drainage system and allows for 
overflow conduits to be entered to model drainage patterns during large storm events where pipes surcharge. 

 Georgia DOT, SR 9 Widening (PI 121690), Forsyth County, GA—Post-Construction Stormwater and 
Hydraulic Analyst. This turn-key project includes NEPA analysis and documentation, public involvement, and 
preliminary design for widening of three miles of two-lane rural roadway to a four-lane median divided urban 
roadway with multiuse trails on both sides. This project is just south of the rapidly developing community of 
Cumming. The widening of the roadway required analysis of the post-construction stormwater impacts from 
the project. Melissa completed an outfall-by-outfall analysis of the pre- versus post-development peak flows. 
She also calculated the water quality and channel protection treatment volumes that would be required at 
each outfall per GDOT’s Drainage Design for Highways Manual Chapter 10. The outfalls along the project 
were evaluated per the GDOT standards for post-construction stormwater best management practices and 
several best management practices were designed and costs were estimated using the Item Means Summary 
tables.  
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1. INTRODUCTION 

 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.  

 PRO JE CT  DE SCRIPTION  

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. Elm 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. A FEMA 
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.   

 CORRE CTE D EFFE CTIVE  

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.  

 PROPOSE D 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.  
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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) 

River Station Profile 

Corrected Effective Proposed Conditions Change 
in W.S. 

Elev 
Q Total W.S. Elev Q Total W.S. Elev 

(cfs) (ft) (cfs) (ft) (ft) 

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 
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River Station Profile 

Corrected Effective Proposed Conditions Change 
in W.S. 

Elev 
Q Total W.S. Elev Q Total W.S. Elev 

(cfs) (ft) (cfs) (ft) (ft) 

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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River Station Profile 

Corrected Effective Proposed Conditions Change 
in W.S. 

Elev 
Q Total W.S. Elev Q Total W.S. Elev 

(cfs) (ft) (cfs) (ft) (ft) 

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 
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River Station Profile 

Corrected Effective Proposed Conditions Change 
in W.S. 

Elev 
Q Total W.S. Elev Q Total W.S. Elev 

(cfs) (ft) (cfs) (ft) (ft) 

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. Elm 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.  
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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. 
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Requested Relief Whether Existing 

Conditions Compliant or 
Non-Conforming? 

Does Requested Relief Reduce or Improve Non-
Conformities  

Would Other Redevelopment Require same relief? 
 

 
Floodplain 
 
 
1. 27-1714.1.A - In order to alter 
an existing building and 
construct a new building in the 
100-year flood plain. 
 

 
No. The existing building is 
located in the 100 year flood 
plain with the existing 
commercial uses in the 
floodplain. 

 
Yes.  The proposal residential use will be elevated 
above the 100 year floodplain whereas the existing 
commercial uses are currently within the floodplain. 

 
Yes.  Any redevelopment would require this relief. 

 
Setbacks (Building & Parking) 
 
 
2. 27-1903-B.3.A-C- To provide 
relief from the district’s front, 
side, and rear yard setback 
standards. 

 
No.  The existing building 
does not conform to the 
required setbacks. 

Although the non-conforming setbacks are increased 
in certain areas, the proposed setbacks are consistent 
with the surrounding properties setback line and 
compliance with the setbacks would trigger other 
variances.  

 
In order to achieve the streetscape amenities and 
consistency with the Comprehensive Plan, any 
redevelopment would require this relief. 

 
3. 27-1903-B.6 -To allow the 
proposed parking setback to be 
less than the minimum 10’ 
setback from property lines. 
 
 
 
 
 
 
 

 
No.  The existing parking 
setback is 0’. 
 
 
 
 
 
 

 
Yes, the proposed setback non-conformity will be 
slightly reduced.  Also, all of the parking will be 
underneath the building and not visible unlike the 
existing surface parking. 

 
Any viable residential redevelopment would require 
this relief. 



2 
 

 
4. 27-1903.B.9 - To allow for 
the parking to be located under 
the building rather than the rear 
yard of the parcel. 
 

 
No.  Portion of existing 
parking is located in front 
yard. 

 
Yes, the proposed parking is all underneath the 
building and not visible in the front yard unlike the 
existing surface parking. 

 
Yes.  Any viable residential development would 
require this same relief. 

 
Plantings/Landscaping/Buffers 
 
 
5. 27-2007.H. - To provide relief 
from the required curbed 
planting strips. 

 
 

 
No.  The Property contains 
no curbed planting strips.  

 
No change from the existing conditions and all 
parking is proposed underneath the building so 
curbed planting strips would not apply in a parking 
garage. 
 

 
Any viable residential development would require this 
relief. 
 

6. 27-2007.J.    To provide relief 
from the requirement of 
providing shade trees within 
parking areas. 
 

No. The Property contains 
no landscaping. 
 

No change from the existing conditions and all 
parking is proposed underneath the building so 
shade trees would not apply in a parking garage.  

Any viable residential development would require this 
relief. 
 
 
 
 
 

7. 27-1904-B.1-5 - To provide 
partial relief from the screening, 
buffering, and street tree 
regulations of the ordinance 

No.  The property contains 
no landscaping or screening. 

Yes. Landscaping and screening is being proposed 
where none exist and the Applicant has agreed to 
provide to the satisfaction of the Borough and 
accepted this condition as a part of the Conditional 
Use approval. 
 
 

Yes.  Any viable residential development would 
require this relief. 
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8.  27-2007.F.1-3 - To provide 
relief from the required buffer 
strip. 

 
 

 
No.  This property contains 
no buffer strips. 

 
Yes.  Plantings and landscaping is being proposed 
where none exist and the Applicant has agreed to 
provide to the satisfaction of the Borough and 
accepted this condition as a part of the Conditional 
Use approval. 
 

 
Yes.  Any viable residential development would 
require this relief.  

9.    27-1404.4.A-C.  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.   
 

No.  The Property contains 
no shade trees or 
landscaping. 
 

Plantings and streetscape amenities are proposed 
where none exists and the Applicant has agreed to 
provide to the satisfaction of the Borough and 
accepted this condition as part of the Conditional 
Use approval. 

Any viable residential development would require this 
relief. 

 
10.  27-820.C-F. To 
provide relief from the large 
truck collection access and 
setback requirements as listed in 
the ordinance. 

 
No.  The dumpster is visible 
with no surrounding 
landscaping. 
 

 
Yes.  The trash compactor is proposed on Poplar and 
will provide for better access and will not be visible. 

 
Any viable residential development would require this 
relief. 

 
Residential Use Related 

 

   

11. 27-1903.B.12 – To develop a 
parcel that does not comply with 
the minimum tract area. 

No.  Minimum tract area is 
non-conforming. 

N/A. Tract size not changing.  Yes. Any residential overlay would require this same 
relief.  
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12. 27-1903-B.2 -To exceed the 
allowable maximum permitted 
dwelling unit density of 33 units 
per acre. 
 

 
N/A since existing use is 
commercial.  

 
N/A Since existing use is commercial but the 
proposed density is compliant with the required 
parking and provides streetscape amenities and is 
consistent with the Comprehensive Plan. 
 

 
Any viable residential redevelopment would require 
this relief in order to provide the streetscape amenities 
and other improvements encouraged by the 
Comprehensive Plan. 
 
 
 

 
13.  27-1903-B.4-To exceed the 
allowable maximum building 
coverage of 40%. 
 

 
No.  The existing building 
coverage is 47.5% 

 
The proposed building coverage is 87.5% 

 
In order to achieve the streetscape amenities, required 
parking beneath the building and consistency with the 
Comprehensive Plan, any viable residential 
redevelopment would require this relief. 
 

Miscellaneous 
 

14. 27-1105 To permit relief 
from the dimensional standards 
of the BR-2 Borough Residential 
District Two. 
 
 
 
 
 
 
 
 

No.  Existing conditions are 
non-conforming.  Also, there 
is an unattractive fence in 
the front yard which is 
currently non-confirming 
and proposed to be removed. 

Generally no change from existing conditions.  
 
 
 
 
 
 
 
 
 
 
 

Any viable residential development would require this 
relief. 

 



 



 



 



	 	 	 	 	 	 	 	 	 	 	 June 14, 2021


We’d first like to thank the board for considering this matter and apologize for not being able to 
attend. 


We are Jack Staley, and sons Joe and John Staley, current partners that own 261-263 East Elm 
St., the site of this potential project. We have an agreement of sale with Ryan Alexaki of Craft 
Custom Builders, pending approval.   


We have owned this property for over 20 years, renting space to various small businesses. 
Jack was born and raised here on 3rd avenue and has had several properties and businesses 
in town since the 1960s.


We tell you this only so that you understand that we have much history with Conshohocken 
and care about this town and its development.  


There is a new project under way in King of Prussia that is taking out 80 acres of woods to 
build over 300 homes. We can understand neighbors opposing this for environmental, traffic 
and infrastructure reasons. 


However; as Ryan has mentioned in previous meetings, our property is 100% impervious and 
has been since we purchased it. We support Ryan’s creative effort to move forward with his 
proposed project and believe this is the best option for this site. 

It is a very nice, modern residential building with greenery. It faces a playground & park, a 
restaurant and adjacent to the bike path.  It will only add value to the neighbors property 
values.  


We see no future for the existing building and its current use.  It is not appealing and it had 
many additions previously added before our purchase. It cannot feasibly be repurposed or 
redesigned in an economical way as a commercial space.  Recent difficulty in finding 
occupants for the spaces and the fact that Jack is now in his 80s is our reasoning not to 
change or upgrade the existing structure. The borough deserves to have this property 
revitalized and Ryan at Craft Custom provides a tremendous opportunity to modernize it.  We 
think that Ryan’s idea for the parking arrangement and use of scissor lifts is very inventive and 
could serve as a model for future projects in the borough, considering it’s parking woes.  


We hope that you approve and allow us to move forward.  


We thank you for your time.


Jack, Joe and John Staley 
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RHC DESIGN, LLC. 
55 PLANK AVENUE * PAOLI, PA 19301-1724  

TELEPHONE (610) 647-8789 *FAX (610) 889-0663 

rick@rhcdesignllc.com 

 
 

July 13, 2021 

 

RE: Proposed Town House Complex For 

Craft Custom Homes, LLC 

Elm Street Project Conshohocken -PA 

RHC Project file No. 20030 
 

To whom it may concern, 

 

The plan below shows the proposed building area and open walk area for this project. 

 

 
 

 

 

Sincerely, 

 

 

Mark G. Conville, R.A. 

 (Reviewing Architect) 

 

  

Mark G. Conville, R.A., LEED A.P. 
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BEFORE BOROUGH OF CONSHOHOCKEN  
ZONING HEARING BOARD 

 
CRAFT CUSTOM HOMES, LLC 

 
Hearing Date:  May 12, 2021 

 
APPLICANT’S EXHIBITS 

 
A-1     Zoning Hearing Board Application submitted by correspondence dated  October 

13, 2020 
 
A-2     Amended Variances Request by correspondence dated February 17, 2021 
 
A-3     Property Deed 
 
A-4      Redacted Agreement of Sale 
 
A-5      Existing Conditions Plan 
 
A-6      Zoning Plan 
 
A-7      Landscape and Lighting Plan 
 
A-8      Proposed Latest Building Elevation Plans 
 
A-9      Exhibit package including proposed elevations, floor plans and before and after 

renderings 
 
A-10     CV of Nicholas L. Vastardis, P.E. 
 
A-11 CV of Melissa Duyar, P.E., CFM 
 
A-12 CV of Andreas Heinrich, P.E., PTOE 
 
A-13  Flood Study prepared by Kimley Horn dated March 18, 2021 
 
A-14     Trip Generation Analysis prepared by Andy Heinrich, P.E, PTOE dated July 16, 

2020 
 
A-15   Parking Assessment Analysis prepared by Andy Heinrich, P.E, PTOE dated 

August 31, 2020 
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BEFORE BOROUGH OF CONSHOHOCKEN  
ZONING HEARING BOARD 

 
CRAFT CUSTOM HOMES, LLC 

 
Continued Hearing Date:  June 14, 2021 

 
APPLICANT’S EXHIBITS 

 
A-16 Notice of Conditional Use Decision dated June 3, 2021 
 
A-17 Pennoni Associates Letter dated May 11, 2021 
 
A-18 Chart of Requested Relief/Existing Conditions  
 
A-19 Photos of Existing Site 
 
A-20 Letter from Landowner 
 
A-21 Petition Signatures 
 



ALL OPTIONS

1.888.977.8225    www.autostacker.com

Rev. 3/21



SKU MODEL DESCRIPTION

5260591 A6S-OPT1 6,000 lb. Capacity Parking Lift / STANDARD / 208-240V, 50/60HZ, 1-Phase

5260298 A6S-OPT1-G 6,000 lb. Capacity Parking Lift / STANDARD / Galvanized / 208-240V, 50/60HZ, 1-Phase

5260592 A6W-OPT1 6,000 lb. Capacity Parking Lift / WIDE / 208-240V, 50/60HZ, 1-Phase

5260299 A6W-OPT1-G 6,000 lb. Capacity Parking Lift / WIDE / Galvanized / 208-240V, 50/60HZ, 1-Phase

Standard Console w/ Power Unit

Standard Console

OPTION 1

Galvanized

1.888.977.8225    www.autostacker.com



OPTION 2

SKU MODEL DESCRIPTION

5260304 A6S-OPT2 6,000 lb. Capacity Parking Lift / STANDARD / REQUIRES MPU

5260310 A6S-OPT2-G 6,000 lb. Capacity Parking Lift / STANDARD / Galvanized  / REQUIRES MPU

5260319 A6W-OPT2 6,000 lb. Capacity Parking Lift / WIDE / REQUIRES MPU

5260354 A6W-OPT2-G 6,000 lb. Capacity Parking Lift / WIDE / Galvanized / REQUIRES MPU

Fore Control Kit / Requires Master Power Unit (MPU)

Fore Control Kit Galvanized

1.888.977.8225    www.autostacker.com



OPTION 3

SKU MODEL DESCRIPTION

5260595 A6S-OPT3 6,000 lb. Capacity Parking Lift / STANDARD / REQUIRES MPU

5260296 A6S-OPT3-G 6,000 lb. Capacity Parking Lift / STANDARD / Galvanized  / REQUIRES MPU

5260596 A6W-OPT3 6,000 lb. Capacity Parking Lift / WIDE / REQUIRES MPU

5260297 A6W-OPT3-G 6,000 lb. Capacity Parking Lift / WIDE / Galvanized / REQUIRES MPU

Aft Control Kit / Requires Master Power Unit (MPU)

Aft Control Kit Galvanized

1.888.977.8225    www.autostacker.com



STANDARD ACCESSORIES / PARTS

SKU PART DESCRIPTION

5585007 MPU Master Power Unit / Operates Up to 12 Lifts / 5HP, 208-240V, 50/60HZ, 1-Phase

5585507 MPU (High Speed) Master Power Unit / Operates Up to 12 Lifts / 10HP, 208-230/460V, 50/60HZ, 3-Phase

5215835 MPU Shed Stainless Steel MPU Housing Unit / Fits Both 5585007 and 5585507

5210195 Access Panel PL-6SR Removable Access Panel / One Assembly / Replaces Three Galvanized Ramp Sections

5210198 Access Panel (Wide) PL-6SRX Removable Access Panel /  One Assembly / Replaces Three Galvanized Ramp Sections

Removable
Access Panel

Master
Power Unit

MPU Shed

1.888.977.8225    www.autostacker.com



ELEVATION DRAWINGS

Specifications
MODEL A6S A6W

Style Standard Wide

A - Overall Width 103” (2,616 mm) 111” (2,815 mm)

B - Overall Length 144” (3,658 mm) 144” (3,658 mm)

C - Platform Width 83.75” (2,127 mm) 91.75” (2,331 mm)

D - Platform Length 124” (3,150 mm) 124” (3,150 mm)

E - Ramp Height 2” (51 mm) 2” (51 mm)

A

C

B

D
E

1.888.977.8225    www.autostacker.com
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LOCKING HEIGHTS

5 LOCKING HEIGHTS

1st  Lock Height 52” (1,331 mm)

2nd Lock Height 60.75” (1,543 mm)

3rd Lock Height 68.5” (1,736 mm)

4th Lock Height 75” (1,909 mm)

5th Lock Height 81.25” (2,064 mm)

52.5"
(1,331 mm)

68.5"
(1,736 mm)

75"
(1,909 mm)

81.25"
(2,064 mm)60.75"

(1,543 mm)

1st Locking Position

2nd Locking Position

3rd Locking Position

4th Locking Position

5th Locking Position



MULTI-UNIT CONFIGURATION

STANDARD WIDTH MODELS

1,030" / 86' (10 Units)

515" / 43' (5 Units)

103" (1 Unit)

(Ref. A) Customer Supplied

Motor Voltage: 230VAC, 60Hz / 1Ph, 2HP
(Optional 5 HP or 10 HP)

Qty. Description Notes

2 ¼” Hydraulic Hose w/ crimped 
straight fittings, -04 JIC female No longer than 20 ft. 

from first lift in gang
1 14-AWG, 4-wire, SOOW jacketMaster

Power Unit

Control Buttons

(Ref. A)

DETAIL

1.888.977.8225    www.autostacker.com



MULTI-UNIT CONFIGURATION

WIDE MODELS

1,110" / 92.5' (10 Units)

555" / 46' (5 Units)

111" (1 Unit)

(Ref. A) Customer Supplied
Qty. Description Notes

2 ¼” Hydraulic Hose w/ crimped 
straight fittings, -04 JIC female No longer than 20 ft. 

from first lift in gang
1 14-AWG, 4-wire, SOOW jacketMaster

Power Unit

Control Buttons

(Ref. A)

DETAIL

1.888.977.8225    www.autostacker.com

Motor Voltage: 230VAC, 60Hz / 1Ph, 2HP
(Optional 5 HP or 10 HP)













1 
1304002.1 

RILEY RIPER HOLLIN & COLAGRECO 
By:  Debra A. Shulski, Esquire  
Attorney I.D. No. 80315 
717 Constitution Drive, Suite 201 
Exton, PA  19341     Attorney for Craft Custom Homes, LLC 
               
 
IN RE:  APPLICATION OF 
CRAFT CUSTOM HOMES, LLC 
 

BEFORE THE ZONING HEARING BOARD 
OF CONSHOHOCKEN BOROUGH 

_____________________________________________________________________________  
   

MEMORANDUM OF LAW 

I. BACKGROUND 

Craft Custom Homes, LLC is proposing a multi-family residential development 

consisting of 21 units and 42 parking spaces (with additional parking available via scissor lifts) 

on property located at 261-263 Elm Street.  The Property is located within the Flood Hazard 

District and contains an existing commercial building which is entirely within the 100-year flood 

zone.  The Property is half an acre in size and is legally non-conforming as to the one-acre 

minimum lot size requirement.  The existing building currently on the Property contains several 

commercial uses and is legally non-conforming as to virtually every area and bulk requirement 

including the setbacks, impervious coverage, building coverage, landscaping, parking (as to both 

the required minimum number of parking spaces and location of the parking).   In addition, the 

existing commercial uses are non-conforming in that they are located within the 100 year flood 

zone.   

At the continued hearing held on this application on June 14, 2021, the Zoning Hearing 

Board asked that a memorandum of law be submitted limited solely to the issue of building 

coverage to justify the grant of this requested variance to permit the building coverage to be 

87.5% whereas the existing building coverage is 47% and the maximum required building 

coverage is 40%.    
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The overall proposed building footprint area is roughly 19,240 square feet however, the 

only actual area dedicated to the residential units is approximately 13,000 square feet and the 

remaining footprint area comprising 6,322 square feet is open walkway areas within the parking 

structure.   The plans submitted with the application included the overall footprint area for 

purposes of the requested building coverage relief but the percentage of relief is much less if the 

open air walkway areas are not included in the overall building coverage calculations.  The 

following plan depicts the amount of space dedicated to the residential areas and the open 

walkway areas: 
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The following numbers represent the building coverage scope of relief with and without 

the open walkway areas: 

Required  Existing Proposed with Total  Proposed with just residential units 
     Footprint including  without open walkway areas 

open walkway areas 
 
40%   47%   87.5%    59% 
 
 Accordingly, if the open walkway areas are excluded from the calculation of building 

coverage, then the relief requested is reduced by 28% from 87.5% to 59%.   

II. STANDARD OF REVIEW FOR GRANT OF VARIANCE 

In order to be entitled to a variance, a property owner must meet the requirements of 

Section 910.2 of the Pennsylvania Municipalities Planning Code ("MPC") 53 P.S. §10910.2.  In 

summary, Section 910.2 of the MPC contains the following standards for the grant of a variance, 

where relevant: 

1. Unique physical circumstances peculiar to the subject property which create an 

unnecessary hardship to the property; 

2. Such physical circumstances prevent development of the property in strict 

conformity with the requirements of the zoning ordinance; 

3. Hardship is not self-created;  

4. The variance is the minimum to afford relief; and 

5. The variance, if authorized will not substantially impair neighboring properties or 

otherwise detract from the public welfare. 

The Pennsylvania Supreme Court has held that applications for dimensional variances 

should be viewed with more tolerance than applications for use variances and a lesser quantum 
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of proof is required for a dimensional variance.  In Hertzberg v. Pittsburgh Zoning Hearing 

Board of Adjustment of the City of Pittsburgh, 554 Pa. 249, 721 A.2d 43 (1998), the Supreme 

Court stated as follows: 

When seeking a dimensional variance within a permitted use, the 
owner is asking only for a reasonable adjustment of the zoning 
regulations in order to utilize the property in a manner consistent 
with the applicable regulations.  Thus, the grant of a dimensional 
variance is of lesser moment than the grant of a use variance … 

We now hold that in determining whether unnecessary hardship 
has been established, the courts should examine whether the 
variance sought is use or dimensional.  To justify the grant of a 
dimensional variance, courts may consider multiple factors, 
including the economic detriment to the applicant if the 
variance is denied, the financial hardship created by any work 
necessary to bring the building into strict compliance with the 
zoning requirements and the characteristics of the surrounding 
neighborhood. 

Hertzberg, 554 Pa. at 257, 263-64; 72 A.2d at 47, 50 (emphasis added).  The Hertzberg case 

established that a lesser degree of hardship will be required to sustain a dimensional variance 

case and zoning boards have broader discretion to consider financial hardship and economic 

detriment.  Ryan, Pennsylvania Zoning Law and Practice §6.3.1.  “Hertzberg articulated the 

principle that economic burden may be considered in determining the presence of unnecessary 

hardship.” Id. (emphasis added).  

 Moreover, the Courts have held that non-conforming land conditions consistute a 

uniqueness to support a hardship for purposes of the grant of a variance.   See Jenkintown 

Towing Service v. Zoning Hearing Board of Upper Moreland Township, 446 A.2d 716 (Pa. 

Cmwlth. 1982); McNabb v. Newlin Township Zoning Hearing Board, 56 Chester County 

Reporter 317 at 324 (April 24, 2008).   Zoning Boards are also permitted to consider the size and 
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location of existing buildings and structures as a basis for the uniqueness of a property for 

purposes of demonstrating a hardship to support a variance.   See Rhoads v. ZHB Borough of 

Sewickley, 683 A.2d 1262 (Pa.  Cmwlth.  1996). 

III. ARGUMENT 
 
A. Applicant Established Entitlement to the Grant of Variance Relief 
 

Keeping the above principles in mind, the unrefuted testimony and evidence provided at 

the hearings established that: 

• The Property is located almost entirely within the Flood Hazard District with the 
existing commercial uses within the Building being entirely within the 100-year 
floodzone.  
 

• The proposed building will be elevated entirely out of the 100-year flood zone 
which requires a larger building footprint because the parking and walkaway 
areas are also being elevated as part of the structure. 

 
• Any residential redevelopment would similarly require that the building be 

elevated and likewise would necessitate a larger footprint building in order to be 
located above the floodzone.   

 
• Whereas surface parking and walkway areas are normally only considered 

impervious coverage, in this instance, they are being treated as part of the 
“building” because of the elevation out of the floodplain. 
 

• The proposed use is fully compliant with the minimum required parking spaces 
(unlike the existing commercial uses which do not comply with the minimum 
required parking spaces). 
 

• Even removing several feet of the building footprint area would have a domino 
effect and will detrimentally impact the parking and result in the elimination of an 
entire row of parking.  Removal of residential units does not reduce the building 
coverage relief as the building footprint area is inclusive of parking and open 
walkway areas. 

 
• The size of the building footprint is the minimum areas necessary to meet the 

minimum required parking spaces and associated areas for ingress/egress and 
aisle widths. 
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• The proposed building was designed to be located along the streetscape, 
consistent with the other surrounding properties and consistent with the Borough 
Comprehensive Plan.  

 
• In order to achieve fully compliant number of parking spaces, the desired 

streetscape amenities and elevation of the building out of the floodzone, the 
requested building coverage relief is the minimum relief necessary. 

 
• The property is legally non-conforming as to the minimum lot size and this has a 

corresponding negative impact on the ability to comply with the building 
coverage. 

 
• It would not be economically feasible to redevelop the Property for any lesser 

amount of building coverage in order to provide the minimum number of parking 
spaces and streetscape amenities. 

 
The testimony and evidence illustrated above demonstrate satisfaction of the five-part 

variance test as further discussed herein.  

Initially, it should be noted that the building coverage relief amount of 87.5% requested 

as part of the application was based on the entirety of the structure footprint, however, a large 

portion of this area is open walkways which arguably do not constitute a “building” as defined 

under the Conshohocken Borough Zoning Ordinance since they have no roof, are not supported 

by columns or walls and are not habitable areas.  The applicable definitions are as follows: 

“BUILDING 
Any structure having a roof supported by columns or walls and intended for the 
shelter, housing or enclosure of any individual, animal, process, equipment, goods 
or materials of any kind or nature.  (See “accessory structure or building” and 
“principal building.”). 
 
BUILDING COVERAGE 
The ratio obtained by dividing the maximum horizontal cross-section of all 
principal and accessory buildings on a lot (including balconies, covered porches, 
carports and breezeways, but excluding patios and decks) by the total area upon 
which the buildings are located.” 

 



7 
1304002.1 

If the open walkway areas are not interpreted as being part of the “building”, then the 

scope of requested relief would be significant reduced from 87.5% to under 59% (a 28% 

reduction).    Even if these open walkway areas are considered to be part of the building, the 

scale of the building has a much different “feel” with the open areas so that it will not appear to 

be a monolithic building.  These open areas and sufficient breaks in the architectural design 

create an appearance that is aesthetically improved.  

1. The Property Contains Unique, Physical Circumstances Which Contain 
an Unnecessary Hardship. 
 

The uncontroverted testimony established there are unique circumstances as to the 

Property itself in that the Property is non-conforming as to the minimum lot size and is almost 

entirely located within the floodplain with the existing building entirely in the floodplain.  

Pursuant to well-established case law, a pre-existing non-conformity itself constitutes the 

physical circumstances which, apart from other lot or land characteristics, make the Property 

uniquely different.  See Jenkintown Towing Service v. Zoning Hearing Board of Upper Moreland 

Township, 446 A.2d 716 (Pa. Cmwlth. Ct. 1982) (non-conforming property was entitled to 

variance for expansion of a non-conforming use and to permit construction in side yard setback 

to allow for addition for truck repairs); McNabb v. Newlin Township Zoning Hearing Board, 56 

Chester County Reporter 317 at 324 (April 24, 2008).  

The proposal will dramatically improve the existing condition because the proposed 

building will be elevated out of the floodplain.  However, in order to do, the entire footprint 

which also includes the parking, entrances and open walkways needs to be elevated as well.   

These open walkway areas are, to the extent determined to be part of the building, contributing to 

the amount of requested building coverage.  If the walkways were not required to be elevated 
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and were at ground level, they would only constitute impervious coverage but not building 

coverage and would reduce the requested variance from 87.5% to 59%.    

The evidence established that the proposed amount of building coverage is necessary in 

order to elevate the building out of the flood zone, to comply with the minimum number of 

parking spaces and to incorporate the streetscape design amenities requested by the Borough.  

Any elimination of the building footprint area will have a detrimental impact on the parking 

design and will result in an elimination of an entire row of parking, thereby necessitating another 

variance.    

Based on the forgeoing testimony and exhibits, the Applicant established that there are 

unique conditions as to the Property and no contrary evidence was introduced by any other 

parties to prove otherwise.   

a. The Zoning Hearing Board May Properly Consider Economic 
Detriment as One of the Reasons to Support the Dimensional 
Variance. 

The Zoning Hearing Board may properly determine that economics is an appropriate 

consideration as one of the reasons to support a dimensional variance.  While economic impact 

alone is insufficient to support a hardship when a use variance is at issue, under Hertzberg, 

supra, economic hardship may now be considered as one  of the factors in justifying the hardship 

in matters involving dimensional variances.  See Hertzberg, 554 Pa. at 264; 72 A.2d at 50; Daley 

v. Zoning Hearing Board of Upper Moreland Twp., 770 A.2d 815 (Pa. Commw. Ct. 2001) (when 

determining whether the necessary hardship has been established to justify a dimensional 

varaiance, courts may consider multiple factors, including the economic hardship to the applicant 

if the variance was denied, the financial hardship created by any work necessary to bring the 

building into strict compliance with the zoning ordinance and the characteristics of the 
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surrounding neighborhood).  In Daley, the Court upheld a dimensional variance to allow the 

buffer zone to be reduced to five (5) feet from the required fifty (50) feet.  The property 

owner in Daley was proposing to place parking spaces in the buffer yard.  The Court held that 

the dimensional variance relief was justified under the Hertzberg holding. 

Craft Custom's request for relief from the building coverage restriction is clearly a 

dimensional variance and not a use variance.  See Daley, supra.  The tstimony at the hearing 

established that it would not be econimically feasible to redevelop the Property for any lesser 

amount of building coverage in order to design in full compliance with the minimum number of 

parking spaces and to fully elevate the building out of the floodzone. Accordingly, since the 

request is for a dimensional variance, under the Supreme Court's holding in Hertzberg, economic 

hardship may be considered as one of the factors in justifying the hardship. 

2. The Property Cannot Be Used in Strict Conformance with The Zoning 
Ordinance.  

 
The Applicant presented testimony that because of the unique characteristics of the 

Property, the Property cannot be used in strict conformance with the Zoning Ordinance.  The 

Property is almost entirely within the floodplain and the proposed building including the open 

walkway areas will be elevated entirely out of the floodzone which results in an increase in the 

building coverage.   In addition, the Property is non-conforming as to the minimum lot size 

requirement which has a corresponding impact on the building coverage.  The existing lot size is 

half of the required size.  The Courts have recognized that non-conformities are constitutionally 

protected rights and can form a basis for a hardship to support the grant of a variance. See 

Stefonick v. Zoning Hearing Board of Lansdale, 409 A.2d 463 (Pa. Cmwlth 1979).   

 

13038.3 
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3. The Hardship is Not Self-Created.  
 

As previously mentioned, the Property is located almost entirely within the floodplain 

which is a unique condition (and the building coverage is directly impacted by the floodplain).   

The non-conforming lot size also constitutes a physical circumstance which make the Property 

uniquely different pursuant to well established case law.  These conditions were not created by 

the Applicant.1 

4. The Variance Sought is the Minimum Relief Necessary.  
 

The scope of requested building coverage relief would be significantly reduced if the 

open walk way areas are excluded as not constituting part of the “building” (without the open 

walkway areas, the requested relief would be 59%).  Moreover if the Property were one acre in 

size rather than the non-conforming half acre size, relief would not be necessary assuming the 

exclusion of the open walkway areas.     

The evidence unequivocally established that the amount of requested relief was the 

minimum necessary for any reasonable residential redevelopment of this Property.  Even 

removing several feet of the building footprint area would have a domino effect and will 

detrimentally impact the parking and result in the elimination of an entire row of parking.  The 

size of the building footprint is the minimum areas necessary to meet the minimum required 

parking spaces and associated areas for ingress/egress and aisle widths.   

  

                                                           
1  The fact that a purchaser knows the property it is purchasing is located in a floodway where all 
development is prohibited does not mean the hardship is self-created.  See Manayunk 
Neighborhood Council v. Zoning Hearing Board of Adjustment of the City of Philadelphia, 815 
A.2d 653 (Pa. Cmwlth. 2003).  
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5. The Variance Relief is not Detrimental to the Public Welfare. 
 

The evidence overwhelming established that the requested relief would not be 

detrimental to the public welfare or negatively impact the character of the neighborhood.  To the 

contrary, the improvements are significantly improving a number of existing non-conforming 

conditions including minimum required parking spaces, landscaping, streetscape amenities, 

impervious coverage, etc.  The proposal also results in a significant decrease in traffic and trips 

generated than under the existing commercial uses.   The current condition of the Property is an 

eyesore which will be dramatically improved aesthetically and will be consistent with the 

Borough Comprehensive Plan.   

 Borough Council is supportive of the proposal and recently granted conditional use 

approval for the proposed multi-family residential use and for a forty-five foot building height.   

The proposal also received a unanimous favorable recommendation from the Borough Planning 

Commission and was endorsed by the Montgomery County Planning Commission.   The 

proposal is also supported by a number of neighbors including the ones most immediately 

impacted within close proximity to the Property.   A review of the surrounding properties further 

indicates that the requested relief is consistent with many of the surrounding properties that 

likewise do not meet the maximum building coverage requirements.   

For all the foregoing reasons, the proposed relief is not only not detrimental to the 

character of the neighborhood but will have a positive impact on the surrounding area and 

community.    

 

 

 



12 
1304002.1 

IV. CONCLUSION 
 

Based on the testimony, evidence and exhibits of record, and applicable case law, the 

Applicant clearly established satisfaction of the five-part variance test to support the requested 

relief.   

RILEY RIPER HOLLIN & COLAGRECO 
 
 
By:  Debra A. Shulski    
 DEBRA A. SHULSKI, ESQUIRE  
 Attorney for Craft Custom Homes, LLC 
    

 



















































































































  
 
Date:  July 9, 2021 
 
To:  Stephanie Cecco, Brittany Rogers 
 
From:  Eric P. Johnson, PE  
 
Re:  424 E. Elm Street – Zoning Determination 
 
 
History of the Site:  
 
424 E. Elm Street is an existing non-conforming, mixed use property, developed with a 2-story, 8,000 
square-foot structure. The property contains parking spaces around the building perimeter and 
maintains access to additional parking spaces on the adjoining property pursuant to an easement 
agreement. The ground floor is currently occupied by a yoga studio and the second floor is occupied by 
commercial office space. The property is located in the BR-2 – Borough Residential Two zoning district.   
 
Current Request:   
 
The applicant, SK Elm, LLC, proposes to relocate their business, Key Business Solutions (KBS), to the 
subject property. KBS is a mail room equipment and support company. KBS proposes to convert the first 
floor of the building from the current yoga studio use to a mix of office space and storage, preparation, 
and servicing of mail room equipment. The second floor of the building will remain office space. No 
exterior building modifications are proposed except for the replacement of the existing signage to reflect 
KBS. The applicant indicates KBS has 20 full-time employees, but only 10 employees will regularly work 
at the subject property. The applicant also indicates that 1 or 2 box truck deliveries are anticipated per 
day.        
 
In November 2005, the subject property was granted a special exception to convert the first floor from an 
office and warehouse use to the yoga studio use that currently occupies the space. As part of the special 
exception approval, an easement agreement was signed with the abutting property for the use of parking 
spaces for the benefit of 424 E. Elm Street.     
 
Zoning Determination:   
     
Per 27-703.B(1), a nonconforming use may be changed to another nonconforming use which is equally 
appropriate or more appropriate to the district in which the property is located and is no more 
detrimental than the existing nonconforming use as a special exception by the Zoning Hearing Board. 
The existing property is a nonconforming mixed-use commercial property in the BR-2 residential zoning 
district. The proposed change of use on the ground floor from a yoga studio constitutes a change of a 
nonconforming use, requiring a special exception granted by the Zoning Hearing Board.  
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Stephanie Cecco, Borough Manager   424 E. Elm Street Determination 

 
The applicant should provide additional details on how daily box truck deliveries to the property will 
be handled, the anticipated parking demand for the proposed use, and if the change of use will impact 
the parking easement on the adjoining property.     
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ZONING NOTICE 

July 19th, 2021, ZONING HEARING BOARD MEETING TO OCCUR VIA REMOTE MEANS 
 

ZONING HEARING Z-2021-13 
 
NOTICE IS HEREBY GIVEN that the Conshohocken Zoning Hearing Board will conduct a public hearing 
on July 19th, 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:    Millennium Waterfront Assoc., II, LP  
     2701 Renaissance Blvd. – 4th Fl. – King of Prussia, PA 19406 
  
PREMISES INVOLVED:   200 Block Washington St, Conshohocken, PA 19428   
     Specially Planned District 2 
 
OWNER OF RECORD:   Same as Above 
           
The applicant is seeking an extension of relief originally granted by the Zoning Hearing Board in 2014 and 
2015 from §27-1509.2; -1504.D.5; -1705; -1503; -1505.B.2; and -1504.F.2 in connection with a proposed 
commercial 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 
 
 
 
 
 
 

http://www.conshohockenpa.gov/
mailto:zoning@conshohockenpa.gov
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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.  
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  
 
New to GoToMeeting? Get the app now and be ready when your first meeting starts: 
https://global.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.   
 
It 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 Zoning@conshohockenpa.gov.  Similarly, during the meeting, you may 
submit written comments by e-mailing them to Zoning@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 zoning@conshohockenpa.gov. 
 
 
 
 

http://www.conshohockenpa.gov/
https://global.gotomeeting.com/join/972846509
tel:+18668994679,,972846509
https://global.gotomeeting.com/install/972846509
mailto:Zoning@conshohockenpa.gov
mailto:Zoning@conshohockenpa.gov
mailto:zoning@conshohockenpa.gov


BOROUGH COUNCIL 
Colleen Leonard, President 
Tina Sokolowski, Vice-President 
Robert Stokley, Member 
Anita Barton, Member 
James Griffin, Member 
Jane Flanagan, Member 
Karen Tutino, Member 
 
Yaniv Aronson, Mayor 
 
Stephanie Cecco, Borough Manager 

 
 

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

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

 
I/We _____________________________________________________________________________ 
 
Request to be granted party status in Application Z-2021-13. 
 
Applicant: 200 Blk Wash. St. – Millennium Waterfront Assoc. – Zoning Extension 

 
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 July 14th, 2021) 

 
MAIL: 

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

 
E-MAIL: 

zoning@conshohockenpa.gov 
 

http://www.conshohockenpa.gov/
mailto:zoning@conshohockenpa.gov


 

 

 

BEFORE THE ZONING HEARING BOARD OF CONSHOHOCKEN 
IN RE: APPLICATION OF  

MILLENNIUM WATERFRONT ASSOCIATES, LP 
REGARDING  

200 BLOCK OF WASHINGTON STREET 
APPLICATION Z-2014-04; Z-2015-04 

DECISION OF THE BOARD 
 

I. HISTORY 
 

On or about November 26, 2018, Millennium Waterfront Associates, LP (hereinafter 

“Applicant”) filed the within request for an extension of zoning relief granted in 2014 and 2015 

from the terms of 27-1509.2- Building Bulk, 27-1504.D.5- Orientation of a Garage, 27-1705- Flood 

Proofing of Amenities in the Flood Way, 27-1503- Height, 27-1505.B.2- Minimum Building Setback 

from a Private or Internal Driveway and 27-1504.F.2- Impervious Coverage of the Conshohocken 

Borough Zoning Ordinance of 2001 (together with all amendments thereto, the “Zoning 

Ordinance”) for a property located at the 200 Block of Washington Street, Conshohocken, 

Pennsylvania (hereinafter called “Subject Property”). Applicant’s request for extension was 

submitted prior to the expiration of said relief.  Said relief was set to expire on January 30, 2019. 

This hearing was continued numerous times based upon agreements of the parties and the COVID-

19 pandemic.  After notice was duly given and advertised, a hearing was held on said request using a 

Webex platform, pursuant to state law, on June 15, 2020 and continued to July 20, 2020.  At the 

hearing on July 20, 2020, the following Exhibits were introduced and admitted: 

  P-9 – Letter dated 6/7/2020 

  P-10 – Letter dated 7/20/2020 

  P-11 – Site Plan 

FINDINGS OF FACT 

1. The Subject Property is located at the 200 Block of Washington Street, 

Conshohocken, Pennsylvania. 



 

 

2. The Subject Property is owned by Millennium Waterfront Associates, LP. 

3. The Applicant is represented by Edmund J. Campbell, Jr., Esquire. 

4. Morgan Properties, who owns Millennium II and Millennium III, requested and was 

granted party status and was represented by Attorney Matt McHugh, Esquire. 

5. The Applicant requests an extension of previously granted zoning relief granted in 

2014 and 2015 with regard to the proposed development of the Subject Property. 

6. A continuance was granted from the June 15, 2020 Zoning Hearing Board meeting 

to July 20, 2020.  Applicant was asked to provide sketch plans and a synopsis of the relief requested; 

Applicant provided the documents prior to the July 20, 2020 meeting. 

7. The Subject Property contains existing buildings called Millennium II and 

Millennium III. 

8. At the time the initial relief was granted by the Zoning Hearing Board, Applicant’s 

proposed development, referred to as Millennium IV, proposed to be connected to the two existing 

buildings.  

9. Since the Applicant no longer controls Millennium II and Millennium III, 

Applicant’s proposed development will no longer be connected to those existing buildings. 

10. Attorney Campbell described Applicant’s request as an extension of the 2014 and 

2015 zoning relief excluding the relief granted under Section 1509.2, which previously allowed the 

building to be 540 ft. in length.   

II. DISCUSSION 
 

Section 27-613 of the Zoning Ordinance states: 

“Unless otherwise specified by the Board, a special exception or variance shall expire if the 
applicant fails to obtain any and all permits within six months of the date of authorization 
thereof.” 



 

 

In reviewing Section 613, the Zoning Hearing Board asserts that while zoning relief expires 

within six months, the Board also has the power to grant extensions of previously granted relief if 

said requests are submitted prior to the expiration of the six month, or subsequent extensions. 

The Protestants disagree with this assessment and cite three (3) cases, Chetwynd Associates v. 

Township of Radnor, 21 Pa.Cmwlth. 493 (1975), Lucia v. Zoning Hearing Board of the Township of Upper St. 

Clair, 63 Pa.Cmwlth. 272 (1981), and Omnivest v. Stewartstown Borough Zoning Hearing Board, 163 

Pa.Cmwlth. 415 (1994).  The Board has reviewed these cases, but does not believe they are 

analogous to the request before the Board as explained below. In Chetwynd Associates, the applicant 

did not move to extend the six (6) month permitting deadline and the original approval expired in its 

entirety. In Lucia, the applicant again did not make a timely request for extension and was instead 

challenging the expiration of the conditional use permit on the grounds that the applicable code 

section had a written notice of expiration requirement. Finally, in Omnivest, the Commonwealth 

Court determined it was not an abuse of discretion to deny a second application following the 

granting of a variance which expired after six (6) months with no attempt to obtain an extension of 

relief by the applicant.  

The situation before the Board regarding Applicant’s request differs from the fact patterns 

of the provided case law.  Applicant submitted a request for extension prior to the expiration of the 

granted zoning relief, whereas in the provided case law, requests were made after the relief expired. 

While a hearing was not held on Applicant’s request until July 2020, the hearing was continued due 

to agreements of the parties and the COVID-19 pandemic. 

III. CONCLUSIONS OF LAW 

 From the facts presented and pursuant to the Zoning Ordinance, it is the judgment of the 

Board that the Applicant shall be granted the requested extension of the previous granted relief for 

one (1) year.  



 

 

ORDER 

  AND NOW, this 31st day of August 2020, the request of Millennium Waterfront 

Associates, LP, seeking an extension of relief previously granted in 2014 and 2015, from Section 27-

27-1504.D.5, 27-1705, 27-1503, 27-1505.B.2, and 27-1504.F.2 of the Zoning Ordinance is hereby 

GRANTED the relief is extended for one (1) year. 

The Applicant is directed to apply to the Borough Zoning Officer to obtain any appropriate 

permits.  

CONSHOHOCKEN ZONING HEARING BOARD 

 
Date Personally Delivered:           

      Richard D. Barton 
______________________ 

 
             
Or Date emailed:      Mark S. Danek 
 
9/3/20 
             
        Gregory Scharff 
 
 
 
 
 
In accordance with : 

1) Governor Wolf’s March 6, 2020, proclamation of a disaster emergency under 35 Pa.C.S. 
§7301(c); and  

2) Governor Wolf’s Stay at Home Order of March 23, 2020; and 
 

I, Alexander Glassman, the Solicitor of the Conshohocken Zoning Hearing Board, hereby certify 
that each member of said Board has read and approved this written opinion, which accurately 
reflects the actions and vote by said Board at its July 20, 2020, hearing in this matter.  Said Board 
members have consented to their signatures to be affixed to this Decision as above. 
 
Alexander M. Glassman 
__________________________________ 
Alexander M. Glassman, Esquire  

 





























































































































  
 
 

July 21, 2020 
 
Edmund J. Campbell, Jr., Esq.  
Campbell Rocco Law, LLC 
2701 Renaissance Blvd., 4th Floor  
King of Prussia, PA 19406 
 
Re: PZ-2014-04 and 2015-04: 200 Block of Washington Street Conshohocken, PA 19428  
 
Dear Mr. Campbell,  
 
The Conshohocken Zoning Hearing Board at its July 20, 2020 meeting approved an extension of the zoning 
relief originally granted in 2014 and 2015 for the referenced project. The following relief was extended for 
one (1) year through July 20, 2021:   
 

• §27-1509.2 – Variance for building bulk 
• §27-1504.D.5 – Variance for orientation of the parking garage 
• §27-1705 – Variance for floodproofing of amenities in the floodway 
• §27-1503 – Variance for building height 
• §27-1505.B.2 – Variance for minimum setback from internal roadways 
• §27-1504.F.2 – Variance for impervious coverage 

 
Zoning relief will expire should any required permits not be obtained within the outlined time period. 
Compliance with all local, state, and federal laws and regulations is still required along with all 
representations and conditions of the original relief granted.    
 
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: Stephanie Cecco, Borough Manager  
 Ray Sokolowski, Executive Director of Operations 
 Michael Peters, Esq., Borough Solicitor 
 Alex Glassman, Esq., Zoning Hearing Board Solicitor 
 Matt McHugh, Esq.  
 Zoning Hearing Board   

 

Borough OF conshohocken 

MAYOR 
Yaniv Aronson  
 
BOROUGH COUNCIL 
Colleen Leonard, President 
Tina Sokolowski, Vice-President 
Robert Stokley, Senior Member 
Anita Barton, Member 
James Griffin, Member 
Jane Flanagan, Member 
Karen Tutino, Member 
 
 
 

Stephanie Cecco  
Borough Manager 

Office of the Borough Manager  
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Date:   July 9, 2021 
 
To:   Stephanie Cecco, Brittany Rogers 
 
From:   Eric P. Johnson, P.E.  
 
Re:   200 Block Washington Street Extension Request - Zoning Determination 
 
 
History of the Site:  
 
The subject property is bounded by Washington Street to the north, the Schuylkill River waterfront to 
the south, Poplar Street to the east, and Ash Street to the west. The property is located in the SP-2 – 
Specially Planned Zoning District Two and is located in the Floodplain Conservation District and 
Floodway and Zone AE Special Flood Hazard Area as defined by the FEMA Flood Insurance Rate Map 
(FIRM).  
 
In connection with a proposed development of a commercial office building, parking garage, and site 
amenities, the applicant was granted the following relief by the Zoning Hearing Board in 2014 (Z-2014-
04) and in 2015 (Z-2015-04):   
 

• §27-1509.2 – Variance for building bulk 

• §27-1504.D.5 – Variance for orientation of the parking garage 

• §27-1705 – Variance for floodproofing of amenities in the floodway 

• §27-1503 – Variance for building height 

• §27-1505.B.2 – Variance for minimum setback from internal roadways 

• §27-1504.F.2 – Variance for impervious coverage 
 

The expiration date of the granted relief has been extended multiple times. The applicant was most 
recently before the Zoning Hearing Board in July 2020 at which time the following relief was extended 
until July 20, 2021:  
 

• §27-1504.D.5 – Variance for orientation of the parking garage 

• §27-1705 – Variance for floodproofing of amenities in the floodway 

• §27-1503 – Variance for building height 

• §27-1505.B.2 – Variance for minimum setback from internal roadways 

• §27-1504.F.2 – Variance for impervious coverage 
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Stephanie Cecco 
Borough Manager 

Office of the Borough Manager  
 

MEMORANDUM  
 

 



July 9, 2021  Page 2 
Stephanie Cecco, Borough Manager   200 Blk Washington St Determination 

 
Current Request:   
 
The applicant, Millennium Waterfront Associates LP, is requesting an extension of the previously 
granted zoning relief for an additional twelve (12) months until July 20, 2022.   
 
Zoning Determination:  
 
Per §27-613 of the Zoning Ordinance, the zoning relief granted expires if the applicant does not obtain 
any and all required permits within the specified timeframe. The zoning relief originally granted by the 
Zoning Hearing Board in 2014 (Z-2014-04) and in 2015 (Z-2015-04) has been extended multiple times with 
the most recent extension granted in July 2020. The applicant currently has no land development or 
permit applications submitted to the Borough, and no indication has been made to the Borough that the 
project is progressing towards obtaining all required approvals  and permits. Therefore, it is 
recommended that the Zoning Hearing Board deny the request for another extension of time on the 
subject relief.  



PROJECT #DATE:SCALE:
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AS SHOWN 02.27.2020 19046

MIXED USED CONSHOHOCKEN - OPTION 1 AT FAYETTE ROAD



BEFORE THE ZONING HEARING BOARD 
OF THE BOROUGH OF CONSHOHOCKEN 

IN RE:  701 Fayette Street Zoning Application 
Applicant Exhibit List 

Ex. 1 – Zoning Application 

Ex. 2 - Deed 

Ex. 3 – Architectural Renderings 

Ex. 4 – Photos from April 5, 2021 

Ex. 5 – Photos from April 7, 2021 

Ex. 6 – Dynamic Traffic – Shared Parking Analysis 

Ex. 6A – Curriculum Vitae of Justin Taylor, PE, PTOE, LEED AP 

Ex. 7 – Site Plan 

Ex. 8 – Site Plan with Satellite Image Overlay 

Ex. 9 - Petitions 















BEFORE THE ZONING HEARING BOARD 
OF THE BOROUGH OF CONSHOHOCKEN 

 
IN RE:   701 Fayette Street Zoning Application – ADDENDUM  

(As Amended April 26, 2021) 
 
 

This Addendum provides supplemental information not able to be typed into the 
application form.   

CGEM LLC (“CGEM”) proposes to construct a three story shopping center containing first 
floor commercial - retail space together with five (5) two (2) bedrooms on the second and third 
floors.  Applicant proposes to provide twenty-seven (27) off-street parking stalls with an additional 
five (5) on-street parking stalls (due to the removal of existing curb cuts for the abandoned gas 
station use).   

As part of the Application, CGEM seeks several dimensional variances from the Borough’s 
Zoning Ordinance (the “Code”). 

1. §27-1303(C) – BC District Dimensional Standards.  Applicant seeks a 
dimensional variance from the requirements of this section.  The Code requires 
that the Building Front setback be the public sidewalk or fifteen feet (15’) from 
the curbline of the public street.  Applicant proposes to locate the Building at 
the existing public sidewalk (believed to be twenty feet (20’) wide).  Applicant 
believes that it meets the Code requirements, but is asking for an interpretation 
in an abundance of caution. 

2. §27-1303(D) – BC District Dimensional Standards. Applicant seeks a 
dimensional variance from the requirements of this section.  The Code requires 
that the Side Yard Setback for a corner lot  be the public sidewalk or fifteen feet 
(15’) from the curbline of the public street.  Applicant proposes to locate the 
Building at the existing sidewalk (believed to be fifteen feet (15’) wide).  
Applicant believes that it meets the Code requirements, but is asking for an 
interpretation in an abundance of caution. 

3. §27-1303(F) – BC District Dimensional Standards.  Applicant seeks a 
dimensional variance from the requirements of this section.  The Code requires 
a maximum impervious coverage 85% of the lot area.  Applicant proposes a 
maximum of 88.9% impervious coverage (if an existing paving area in the rear 
upper left of the Subject Property remains as an accommodation to the 
neighbors that currently use a paved area that encroaches onto the Subject 
Property).  Applicant believes that it meets the Code requirements, but is asking 
for an interpretation in an abundance of caution. 

4. §27-2002 – Off-Street Parking.  Applicant seeks a dimensional variance from 
the requirements of this section.  The Code requires a maximum of forty-six 
(46) stalls for the shopping center (26) /residential uses (20).  Applicant 



 
701 Fayette Street Zoning Addendum 
April 16, 2021 

proposes to provide twenty-seven (27) off-street stalls, together with five (5) 
new on-street parking stalls due to the removal of existing curb cuts.  Applicant 
submits concurrently herewith the Shared Parking Analysis of Dynamic Traffic 
which comes to the conclusion that the expected parking demand of the 
proposed shopping center/residential use is twenty-seven (27) stalls.  By 
following current shared parking guidelines, Applicant easily meets the “real 
world” expected parking demand for the development.   

As part of the Application, CGEM also seeks, in the alternative (or in addition), a Special 
Exception pursuant to §27-2006 and §27-2009, which allow the Zoning Hearing Board to reduce 
the overall number of off-street parking stalls needed. Thus, the Applicant requests a Special 
Exception (at the lower evidentiary threshold) to reduce the number of off-street parking stalls for 
the non-residential use down to 21 total stalls from the required 26 stalls for the shopping center 
use.  And, Applicant requests a variance to further reduce the overall parking to meet the number 
of stalls as provided on-site.  Applicant asserts that the foregoing is consistent with the Shared 
Parking Analysis submitted with the initial Application. 
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Justin P. Taylor, PE, PTOE 
Principal 

 

 

Dynamic Traffic, LLC • 1904 Main Street, Lake Como, NJ 07719 • T. 732-681-0760 F. 732-974-3521 • www.dynamictraffic.com 
 

 

 

Justin Taylor is a Principal of 
Dynamic Traffic.  He holds 

licenses in Professional 

Engineering in New Jersey, 
Pennsylvania, and Texas.  Justin 

has gained over 20 years of 
experience in    private    and    

public     traffic engineering, 
inclusive of highway design 

projects, transportation planning, 

traffic signals, intersection 
design, traffic calming design, 

and maintenance and protection 
of traffic plan design.  Included within his private sector 

experience is preparation of traffic impact/parking studies 
for numerous private, retail, office, residential, institutional, 

and industrial/warehouse developments.  His public 

experience involves traffic master plans and circulation 
plans for townships and planning/zoning board reviews for 

a number of municipalities.  He has conducted 
transportation planning and traffic engineering studies for 

the New Jersey Meadowlands Commission, Port Authority 
of New York and New Jersey. 

 

Mr. Taylor brings a professional and organized approach to 
all projects he is involved with.  His comprehensive 

knowledge and experience with local and state access 
permitting has made him a valuable leader and contributor 

to any project team.   

 
During his career, Mr. Taylor has provided consulting 

services for numerous corporate and developer projects 
including  Costco Wholesale, Exxon,  Investors Bank,  CVS, 

Wawa, 7- Eleven, Rite Aid, Walgreens, Dollar General, 
Chick-fil-A, Valley National Bank, Dunkin Donuts, Group 

1 Automotive, Tractor Supply Co., ALDI, and CARMAX. 

 

Licenses: 

 
 New Jersey Professional Engineer License 

 Pennsylvania Professional Engineer License 
 Texas Professional Engineer License 

 Delaware Professional Engineer License 

 Professional Traffic Operations Engineer 

 

Education: 
 

 University of Delaware, Bachelor of Science in 

Mechanical Engineering, 2000 
 

Agency Experience: 
 
 New Jersey Department of Transportation 

 Pennsylvania Department of Transportation 

 Texas Department of Transportation 
 New Jersey Meadowlands Commission (NJSEA) 

 Port Authority of New York and New Jersey 
 Gloucester County Division of Engineering 

 Monmouth County Division of Engineering 
 Ocean County Division of Engineering 

 Bergen County Division of Engineering 

 Morris County Division of Engineering 

 Sussex County Division of Engineering 
 

Expert Testimony: 
 
Mr. Taylor has testified before over 100 boards 
throughout the State of New Jersey as well as several 
boards within Pennsylvania.  He regularly provides traffic 
and parking testimony at Land Use Boards in support of 
his client’s projects. 
 
Employment History: 
 
 2012 – Present Dynamic Traffic 

Principal 
 2012 – 2012 Maser Consulting, PA 

 Traffic Planning Department Manager 

 2010 – 2012 KZA Engineering, PA 
 Traffic Project Manager 

 2000 – 2010 CMX/Schoor DePalma 
Traffic Project Manager 

 
Professional Affiliations: 
 
 Institute of Transportation Engineers 

 

 
 

 
 

 

 
 

 
 

 

http://www.dynamictraffic.com/
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ZONING NOTICE 

June 21st, 2021 ZONING HEARING BOARD MEETING TO OCCUR VIA REMOTE MEANS 
 

ZONING HEARING(S) Z-2021-09, Z-2021-11, and Z-2021-12 
 
NOTICE IS HEREBY GIVEN that the Conshohocken Zoning Hearing Board will conduct a public hearing 
on June 21st, 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:    CGEM, LLC, Mun Chung, Member  
     6142 Creekside Dr. Flourtown, PA 19031 
  
PREMISES INVOLVED:   701 Fayette St., Conshohocken, PA 19428   
     Borough Commercial 
 
OWNER OF RECORD:   CGEM, LLC  
           
In connection with a proposed mixed-use redevelopment of the subject property, the applicant is seeking variances 
and special exceptions for building setbacks, impervious coverage, and off-street parking from the following code 
section: §27-1303.C, D, and F; §27-2002; §27-2006; §27-2009.   
 
PETITIONER:    3 Blind Pigs, LLC.  
     404 Pennsylvania Ave., Ft. Washington, PA 19034 
  
PREMISES INVOLVED:   101 E. 7th Ave., Conshohocken, PA 19428   
     Borough Residential 1 
 
OWNER OF RECORD:   3 Blind Pigs, LLC. 
           
The applicant is seeking variances from §27-703.D and E(6); and §27-811.B and C to permit the installation of a roof 
structure over the existing patio. 
 
PETITIONER:    Kimberly Gider  
     115 Ava Ct., Plymouth Meeting, PA 19462 
  
PREMISES INVOLVED:   824 Fayette St., Conshohocken, PA 19428   
     Residential Office Zoning District  
 
OWNER OF RECORD:   Jeffrey and Betty Stanley 
           
The applicant is seeking a Special Exception, per §27-703.B(1), to permit the change of an existing non-conforming use. 
The applicant seeks to convert the existing first floor retail space from a restaurant to a beauty salon.   
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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.  
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  
 
New to GoToMeeting? Get the app now and be ready when your first meeting starts: 
https://global.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.   
 
It 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. 
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The Borough of Conshohocken Zoning Hearing Board 

Entry of Appearance as a Party 
 
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.    
 
I/We _________________________________________________________________________________________________ 
 
Request to be granted party status in Application: (Check One) 
 

 Applicant: 701 Fayette St.- CGEM, LLC – Zoning Variance/Special Exception – Z-2021-09 

 Applicant: 3 Blind Pigs, LLC. – 101 E. 7th Ave. – Zoning Variance – Z-2021-11 

 Applicant: 824 Fayette St. - Kimberly Gider – Special Exception – Z-2021-12 
 
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 June 16th, 2021) 

 
MAIL: 

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

EMAIL:zoning@conshohockenpa.gov 
 

http://www.conshohockenpa.gov/
mailto:zoning@conshohockenpa.gov
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Date:  June 14, 2021 
 
To:  Stephanie Cecco, Brittany Rogers 
 
From:  Eric P. Johnson, PE  
 
Re:  701 Fayette Street – Zoning Determination 
 
 
History of the Site:  
 
701 Fayette Street is currently developed with an abandoned gas station and auto repair shop at the 
northeast corner of Fayette Street and E. 7th Avenue. The site is currently accessed by two full movement 
driveways from Fayette Street and one full movement driveway from E. 7th Avenue. A portion of an alley 
that serves the abutting residential properties encroaches on the northeast corner of the subject property. 
The property is located in the BC – Borough Commercial zoning district.   
 
Current Request:  
 
The applicant, CGEM, LLC., proposes to redevelop the property with a mixed-use development 
consisting of ground floor commercial/retail space and a total of ten (10) residential units split between 
the second and third floors.  Each dwelling unit is proposed to have two (2) bedrooms. The applicant 
proposes to construct a 27-space parking lot to the rear of the building that is accessed from E. 7th Avenue.  
 
In connection with a proposed mixed-use redevelopment, the applicant is seeking variances from §27-
1303.C and D regarding front and side yard setbacks; a variance from §27-1303.F regarding maximum 
impervious coverage; a variance from §27-2002 regarding required off-street parking; and a special 
exception from §27-2006 and §27-2009 regarding the reduction of off-street parking for nonresidential 
uses.   
 
Zoning Determination:   
     
Per 27-1303.C, the front building setback shall be the public sidewalk or 15 feet from the curb line of the 
public street, whichever is greater; except when a building line has been established, then the front 
setback shall be the building line of the majority of the buildings on the block. The intent of the code is 
to establish a building line in close proximity to street frontage, creating an inviting shopping experience 
for pedestrians. Only one other building exists on the block and is toward the back of the lot, not meeting 
the intent of the code.  The applicant is proposing to place the building at the back edge of the existing 
public sidewalk. The location of the building meets the intent of the code and does not require a variance.   
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Per §27-1303.D, for buildings situated on a corner, the side yard setback shall be the public sidewalk or 
15 feet from the curb line of the public street, whichever is greater. In all other situations the minimum 
set back shall be 10 feet. The building is proposed to be located along the back of the E. 7th Avenue 
sidewalk and 15 feet behind the street curb line; and the northern building façade is proposed to be set 
back 10 feet from the property line. The location of the building meets the intent of the code and does not 
require a variance.   
 
Per §27-1303.F, the maximum impervious coverage cannot be more than 85% of the lot area. The 
applicant has indicated that the proposed development could comply with the maximum permitted 
impervious coverage; however, the applicant intents to maintain the existing alley encroachment on the 
northeast corner of the property, increasing the impervious coverage to a noncompliant 88.9%. Therefore, 
a variance is required.   
 
Per §27-2002, any building erected, altered, or used shall be provided with the required minimum 
number of off-street parking spaces, together with adequate driveways and street access. The proposed 
development includes 10 residential units, requiring 20 off-street parking spaces. Additionally, the 
development includes 5,155 square feet of commercial space on the ground floor. The applicant has 
indicated the commercial space is divided into 4 storefronts but has not provided details on the proposed 
mix of uses. The applicant has proposed the use of the shopping center requirement of 1 space per 200 
square feet of gross leasable area, for a total requirement of 26 off-street spaces. The required parking 
rate of 1 space per 200 square feet of floor area falls within the required parking requirement for a mix of 
retail and office uses; however, if a more intensive use, such as a restaurant (1 space per 50 square feet) 
is proposed, the required amount of off-street parking would be higher. The applicant is proposing 27 
off-street parking spaces as part of the proposed development, requiring a variance.  
 
The applicant has provided a parking assessment in support of the request for a reduction of off-street 
parking, indicating that the 27 parking spaces would be shared between the residential units and 
commercial space. Off-street parking for residential uses is generally required to be reserved for the use 
of the residents. The applicant will need to provide additional detail regarding how the parking will be 
shared; particularly if one or more of the commercial uses will have evening hours of operation.     
 
Per §27-2006, the required nonresidential off-street parking spaces on a site may be located elsewhere 
than on the same lot when authorized as a special exception by the Zoning Hearing Board, contingent 
on the conditions outlined in §27-2006.A-C being satisfied. Specifically, the applicant is required to 
provide an agreement and site plan with the owner of another property showing the joint use of the off-
street parking spaces that will not be located on the subject property. The applicant is requesting to 
reduce the required amount of off-street parking spaces on the subject lot but has not provided the 
required documentation that the off-street parking will be located on another property. Note, that the 
increased number of on street parking along the property frontage cannot be counted toward the 
required off-street parking requirement.  
 

Per §27-2009, in the case of mixed-use development, the amount of off-street parking required shall be 
determined by the sum of the requirements of the various uses computed separately in accordance with 
§27-2002, except where the applicant qualifies under §27-2006 or in the case of a shopping center. The 
applicant cited §27-2009 in connection with the requested special exception per §27-2006, however, the 
specific relief sought is not clear. The applicant will need to provide evidence regarding the applicability 
of the shopping center parking demand of 1 space per 200 square feet of leasable floor area compared to 
the sum total of all the proposed commercial uses.  
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BEFORE THE ZONING HEARING BOARD 
OF THE BOROUGH OF CONSHOHOCKEN 

 
IN RE:   701 Fayette Street Zoning Application - ADDENDUM 
 
 

This Addendum provides supplemental information not able to be typed into the 
application form.   

CGEM LLC (“CGEM”) proposes to construct a three story shopping center containing first 
floor commercial - retail space together with five (5) two (2) bedrooms on the second and third 
floors.  Applicant proposes to provide twenty-seven (27) off-street parking stalls with an additional 
five (5) on-street parking stalls (due to the removal of existing curb cuts for the abandoned gas 
station use).   

As part of the Application, CGEM seeks several dimensional variances from the Borough’s 
Zoning Ordinance (the “Code”). 

1. §27-1303(C) – BC District Dimensional Standards.  Applicant seeks a 
dimensional variance from the requirements of this section.  The Code requires 
that the Building Front setback be the public sidewalk or fifteen feet (15’) from 
the curbline of the public street.  Applicant proposes to locate the Building at 
the existing public sidewalk (believed to be twenty feet (20’) wide).  Applicant 
believes that it meets the Code requirements, but is asking for an interpretation 
in an abundance of caution. 

2. §27-1303(D) – BC District Dimensional Standards. Applicant seeks a 
dimensional variance from the requirements of this section.  The Code requires 
that the Side Yard Setback for a corner lot  be the public sidewalk or fifteen feet 
(15’) from the curbline of the public street.  Applicant proposes to locate the 
Building at the existing sidewalk (believed to be fifteen feet (15’) wide).  
Applicant believes that it meets the Code requirements, but is asking for an 
interpretation in an abundance of caution. 

3. §27-1303(F) – BC District Dimensional Standards.  Applicant seeks a 
dimensional variance from the requirements of this section.  The Code requires 
a maximum impervious coverage 85% of the lot area.  Applicant proposes a 
maximum of 88.9% impervious coverage (if an existing paving area in the rear 
upper left of the Subject Property remains as an accommodation to the 
neighbors that currently use a paved area that encroaches onto the Subject 
Property).  Applicant believes that it meets the Code requirements, but is asking 
for an interpretation in an abundance of caution. 

4. §27-2002 – Off-Street Parking.  Applicant seeks a dimensional variance from 
the requirements of this section.  The Code requires a maximum of forty-six 
(46) stalls for the shopping center (26) /residential uses (20).  Applicant 
proposes to provide twenty-seven (27) off-street stalls, together with five (5) 



 
701 Fayette Street Zoning Addendum 
April 16, 2021 

new on-street parking stalls due to the removal of existing curb cuts.  Applicant 
submits concurrently herewith the Shared Parking Analysis of Dynamic Traffic 
which comes to the conclusion that the expected parking demand of the 
proposed shopping center/residential use is twenty-seven (27) stalls.  By 
following current shared parking guidelines, Applicant easily meets the “real 
world” expected parking demand for the development.   

 



















BEFORE THE ZONING HEARING BOARD 
OF THE BOROUGH OF CONSHOHOCKEN 

 
IN RE:   701 Fayette Street Zoning Application – ADDENDUM  

(As Amended April 26, 2021) 
 
 

This Addendum provides supplemental information not able to be typed into the 
application form.   

CGEM LLC (“CGEM”) proposes to construct a three story shopping center containing first 
floor commercial - retail space together with five (5) two (2) bedrooms on the second and third 
floors.  Applicant proposes to provide twenty-seven (27) off-street parking stalls with an additional 
five (5) on-street parking stalls (due to the removal of existing curb cuts for the abandoned gas 
station use).   

As part of the Application, CGEM seeks several dimensional variances from the Borough’s 
Zoning Ordinance (the “Code”). 

1. §27-1303(C) – BC District Dimensional Standards.  Applicant seeks a 
dimensional variance from the requirements of this section.  The Code requires 
that the Building Front setback be the public sidewalk or fifteen feet (15’) from 
the curbline of the public street.  Applicant proposes to locate the Building at 
the existing public sidewalk (believed to be twenty feet (20’) wide).  Applicant 
believes that it meets the Code requirements, but is asking for an interpretation 
in an abundance of caution. 

2. §27-1303(D) – BC District Dimensional Standards. Applicant seeks a 
dimensional variance from the requirements of this section.  The Code requires 
that the Side Yard Setback for a corner lot  be the public sidewalk or fifteen feet 
(15’) from the curbline of the public street.  Applicant proposes to locate the 
Building at the existing sidewalk (believed to be fifteen feet (15’) wide).  
Applicant believes that it meets the Code requirements, but is asking for an 
interpretation in an abundance of caution. 

3. §27-1303(F) – BC District Dimensional Standards.  Applicant seeks a 
dimensional variance from the requirements of this section.  The Code requires 
a maximum impervious coverage 85% of the lot area.  Applicant proposes a 
maximum of 88.9% impervious coverage (if an existing paving area in the rear 
upper left of the Subject Property remains as an accommodation to the 
neighbors that currently use a paved area that encroaches onto the Subject 
Property).  Applicant believes that it meets the Code requirements, but is asking 
for an interpretation in an abundance of caution. 

4. §27-2002 – Off-Street Parking.  Applicant seeks a dimensional variance from 
the requirements of this section.  The Code requires a maximum of forty-six 
(46) stalls for the shopping center (26) /residential uses (20).  Applicant 
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proposes to provide twenty-seven (27) off-street stalls, together with five (5) 
new on-street parking stalls due to the removal of existing curb cuts.  Applicant 
submits concurrently herewith the Shared Parking Analysis of Dynamic Traffic 
which comes to the conclusion that the expected parking demand of the 
proposed shopping center/residential use is twenty-seven (27) stalls.  By 
following current shared parking guidelines, Applicant easily meets the “real 
world” expected parking demand for the development.   

As part of the Application, CGEM also seeks, in the alternative (or in addition), a Special 
Exception pursuant to §27-2006 and §27-2009, which allow the Zoning Hearing Board to reduce 
the overall number of off-street parking stalls needed. Thus, the Applicant requests a Special 
Exception (at the lower evidentiary threshold) to reduce the number of off-street parking stalls for 
the non-residential use down to 21 total stalls from the required 26 stalls for the shopping center 
use.  And, Applicant requests a variance to further reduce the overall parking to meet the number 
of stalls as provided on-site.  Applicant asserts that the foregoing is consistent with the Shared 
Parking Analysis submitted with the initial Application. 

 



 

3100 Horizon Drive 

Suite 200 

King of Prussia, PA 19406 

T: 610-277-2402 

F: 610-277-7449 

 

www.pennoni.com 
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July 14, 2021 

 

Stephanie Cecco 

Borough Manager 

Borough of Conshohocken 

400 Fayette Street, Suite 200 

Conshohocken, PA  19428 

 

RE:  Parking Assessment Review 

701 Fayette Street - Proposed Mixed-Use Development 

    

Dear Ms. Cecco: 

 

We have completed our review of the Parking Assessment for the referenced application, prepared 

by Dynamic Traffic, dated April 9, 2021.  The proposed development consists of 5,155 square feet 

(SF) of retail use, and ten (10) 2-bedroom apartments.  As noted in the assessment, the Borough 

ordinance (27-2002) requires 1 space per 200 square feet of retail space, and 2 spaces per dwelling 

unit (apartment), which equates to a total requirement of 46 off-street spaces. The applicant is 

proposing 27 off-street parking spaces. We offer the following comments and information for your 

consideration: 

 

1. In the Borough ordinance (27-2002), there is a separate parking requirement for ‘retail stores’ 

that requires 1 space per 150 SF, which would increase the required parking from 46 off-street 

spaces to 54 spaces. 

 

2. The parking assessment should include an appendix of the referenced information from the 

Institute of Transportation Engineers (ITE) Parking Generation, 5th Edition, and Urban Land 

Institute (ULI), Shared Parking, 3rd Edition for the ZHB’s information.  

 

3. Regarding the assessment that was completed, we concur with the use of ITE land use 220 (multi-

family housing, low-rise). Also, without knowing the specific retail tenants at this stage, we 

concur that the use of ITE land use 820 (Shopping Center) is the closest available set of data for 

comparison. However, we would note that the average size of the Shopping Centers studied by 

ITE were significantly larger (174,000 – 313,000 SF). Additionally, beyond the average parking 

demand information that was used for the assessment, data is also available regarding the 85% 

parking demand for both uses, as well as December versus Non-December parking demand data 

for the Shopping Center use. While accommodating December parking demand for retail and 

shopping center uses is typically not practical, we do believe it is good practice to consider the 

85% parking demand information, which results in a total site demand of 38 parking spaces.  

 

4. The parking assessment should include documentation of actual parking demand on Fayette 

Street and 7th Avenue during both weekday and weekend peak periods. 
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Borough of Conshohocken  400 West Elm Street 

5. The parking assessment should identify whether any areas of reserve parking, other than on-site 

or on-street parking, are available for the development. 

 

6. Regarding the proposed on-street parking, the applicant should evaluate the required corner 

sight distance utilizing PennDOT criteria for the intersection of Fayette Street and 7th Avenue to 

ensure that the proposed on-street parking spaces are feasible. 

 

7. In general, dead-end parking is undesirable for efficient traffic circulation. In the case of 

unavoidable dead-end parking lot configurations, adequate area must be provided at the dead-

end for vehicles to turn around in case the lot is full, such that vehicles do not need to travel in 

reverse for the entire length of the lot to exit and seek on-street parking. 

 
8. For information, the Borough is planning to install a flashing warning device at the intersection 

of Fayette Street & 7th Avenue for the existing pedestrian crossing of Fayette Street. If this plan 

moves forward, the proposed site design must be coordinated with the planned construction 

work at the intersection. 

 

We would welcome a discussion regarding these items with the applicant’s engineer. If you have any 

questions or require additional information, please do not hesitate to contact me. 

 

Very truly yours, 

 

PENNONI ASSOCIATES INC. 

 

 

 

Brian R. Keaveney, PE, PTOE 

Transportation Division 

 

cc: Ray Sokolowski, Executive Director of Operations 

George Metz, Chief of Police 

Timothy Gunning, Fire Chief and Fire Marshal 

Karen MacNair, PE, Borough Engineer 

Michael Peters, Esq., Borough Solicitor 

 Brittany Rogers, Executive Assistant 

 Eric P. Johnson, PE, Zoning Officer 
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