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Introduction 

As part of the City of Chino’s planning process for implementation of infrastructure facilities needed for 

the urbanization of the Chino Agricultural Preserve Area (The City of Chino Preserve), a Master Plan of 

Drainage Report was prepared and approved in March 2003. 

 

The Study area encompasses approximately 5,435 acres of agricultural and open space property 

adjacent to the Cucamonga Creek Channel and upstream of US Army Corp of Engineers Prado Flood 

Control Basin.  The ground surface in this area generally slopes from north to south, with over half the 

study area lying below the 566’ High Water Elevation of the Prado Basin, and therefore within the 

impoundment area of the Prado Dam. 

 

 
 



The City of Chino Arterial Flood and Stormwater Management Project  

Proposition 1E Integrated Regional Water Management Grant Application 

February 1, 2013 

Attachment 7:  Technical Justification of Projects 

 

7-3 | P a g e  

Technical Justification 

Drainage Basins 

Based on the existing and proposed flow patterns of the surface runoff, the developable portions of the 

study area have been divided into ten (10) Drainage Areas.  Each Drainage Area Basin is tributary to a 

recommended Storm Drain System identified as Lines A through J.  The focus of this project is Line J with 

its terminus at the Pine Avenue crossing. 
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Storm Drain System J 
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Existing Conditions 

In the existing condition, the Bickmore Basins located to the north of the Project area outlet into an 

earthen channel which confluences with the Kimball Channel, which is also an earthen channel.  These 

flows, combined with overland flows from properties east of Rincon Meadows Avenue, are directed 

southerly via existing earthen channel to an existing sump in Pine Avenue.  This sump location is the 

focus of this Project. 

 

The existing crossing under Pine Avenue is composed of 6 existing corrugated steel pipes (CSP) which act 

as a culvert for the storm flows. On the south side of Pine Avenue, an existing earthen channel directs 

the flows southerly towards Prado Basin. 

 

Under current conditions, a minor storm event, such as a 2-year event, tops the roadway and 

undermines the functionality of this major regional arterial.  The exhibits, excerpts from the Hydraulic 

Study, illustrate the impacts to this location from a minimal 2-year event, a 25-year event, and a 100-

year event. 
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Pre-Project Condition – 2-year Storm Event 
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Pre-Project Condition – 25-year Storm Event 
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Pre-Project Condition – 100-year Storm Event 
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Recommended Backbone Facilities 

Facility sizes, tributary acreage, peak flow rates at concentration nodes and the Line J storm drain line 

are presented below in an excerpt from the Master Plan of Drainage.  

 

A Hydraulic Study for the Bickmore Channel Extension and Pine Avenue has been prepared and is 

included in this section.  This hydraulic study focuses on design necessary to construct the Pine Avenue 

crossing of “Line J”. 

 

 
 

Following the recommended improvements from the current design effort including the installation of 

the 12x4 triple RCB and the improvements to the earthen channel, the impacts to this critical local 

arterial will be addressed and alleviated.  The excerpt below illustrates the overall impact of the 

improvements in a post project condition. 
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Post-Project Condition 
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Project Physical Benefits 

The Project physical benefits are intended to be measurable accomplishments of the project over the 

period of analysis for the project life.  Included are the measurable restoration, protection, and 

enhancement beneficial uses.  Below outlines the Project benefits: 

Summary of Physical Benefits 

The table below shows the acres protected from flooding as a result of the project, under the 2-, 25-, 

and 100-year storm events. 

 

Table 7 – Annual Project Physical Benefits 

Project Name:  Project: Pine Ave Storm Drain Project 

Type of Benefit Claimed: Flood Protection 

Measure of Benefit Claimed (Name of Units): Acres 

Additional Information About this Measure: Acres of Land Protected 

(a) (b) (c) (d) (e) 

    Physical Benefits 

Year Storm Event Without Project With Project Acres Protected as a 
result of Project 

(d) – (c) 

2013 - 2042 2-Year 0 6.3 6.3 

2013 - 2042 25-Year 0 8.9 8.9 

2013 - 2042 100-Year 0 9.7 9.7 

 

Narrative Description of Project’s Expected Flood Damage Reduction Benefits 

Estimates of Historical Flood Damage Data 

The December 2010 flood event (categorized as a 2-year storm event) resulted in the undermining of 

the road itself and IEUA's Treatment Plant 1 reclaimed water outfall line, resulting in the need for 

emergency repairs to prevent more serious impacts. A 0.6 mile section of the road was closed for 

approximately one week, causing traffic delays and business losses and limiting access to residences and 

critical utilities.  

Estimates of Existing without-Project Conditions 

Presently, the area surrounding the Project lies within a FEMA 100-year floodplain and is under 
significant threat of flood damage from stormwater runoff. Even minor storm events may cause flooding 
and/or the undermining of the road and appurtenant utilities. All flood events, ranging from 2-year to 
100-year, will result in medium-term road closure, causing traffic delays for automobile passengers and 
freight, business losses to local shops and dairies, emergency access problems for local residents and the 
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nearby California Institution for Women, and limited emergency access to Southern California Edison 
facilities. 

Method Used to Estimate Physical Benefits 

Channel hydraulic analyses for the existing conditions have been prepared for 2-year, 25-year, and 100-
year storm events. Along with these analyses, the surface area of the flood waters were estimated for 
each of the storm events. It is expected that after the Project is implemented, stormwater will flow 
under Pine Avenue through a culvert capable of handling 100-year storm flows and directed 
downstream to the Prado Reservoir. All flooding anticipated in the without-Project scenario would be 
eliminated.   

Acknowledgement of New Facilities, Policies, and Actions Required to Obtain the Physical 

Benefits 

Improvements will consist of (1) purchase of right-of-way and easement, (2) construction of drainage 

facilities and street improvements, and (3) various administration, monitoring, and mitigation 

requirements. Please refer to Attachment 4 for additional details.  

Uncertainty of the Benefits 

The benefits were calculated based on statistical data to estimate the occurrence of 2-, 25-, and 100-

year storm events. The benefits will be realized for any flood event that exceeds the capacity under 

current conditions. 

Description of Adverse Effects 

There will be no adverse effects other than the one-time impacts of short term local traffic 

inconvenience and noise during the construction period.  These issues were addressed in the CEQA 

documents. 

 



The City of Chino Arterial Flood and Stormwater Management Project  

Proposition 1E Integrated Regional Water Management Grant Application 

February 1, 2013 

Attachment 7:  Technical Justification of Projects 

 

7-13 | P a g e  

 

Hydraulic Study for Bickmore Channel Extension and Pine Avenue 
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INTRODUCTION 

The purpose of this Channel Hydraulic Analysis is to study the impact that the storm flows from 

the Bickmore Basin, Kimball Basins and overland flows from property east of Rincon Meadows 

Avenue have on the downstream earthen channel, CSP culvert at Pine Avenue, the Pine Avenue 

roadway and the dairy land south of Pine Avenue.   

The study area is located approximately 550 feet west of Rincon Meadows Avenue and 

approximately 600 feet south of Bickmore Avenue and extends southerly to Pine and to the 

existing dairy south of Pine Avenue. In the existing condition, the Bickmore Basin outlets into an 

earthen channel which confluences with the Kimball Channel which is also an earthen channel.  

These flows combined with overland flows from property east of Rincon Meadows Avenue are  

directed southerly via an existing earthen channel to an existing sump in Pine Avenue where 

there are six (6) existing corrugated steel pipes, (CSPs) which act as a culvert for the storm 

flows.  On the south side of Pine Avenue there is an existing earthen channel which directs the 

flows southerly.  

For this study, HEC- RAS Software, developed by the U.S. Corps of Engineers was used to 

estimate the water surface along the existing channels, culvert and roadway. For this study, a 

hydraulic analysis was run using storm flows from 2-year, 25-year and 100-year storm 

frequencies which are 324 cfs, 889 cfs, and 1,455 cfs respectively.  

SUMMARY TABLE 

Storm Flow Culverts  Overflow 

 

Overflow Width Overflow Water  Overflow 

Frequency cfs Capacity (cfs) cfs feet Elev. (ft) Depth (ft) 

2-Year 324 155 169 260 565.8 0.6 

25-Year 889 155 669 412 566.4 1.2 

100-Year 1455 155 1300 481 566.7 1.5 

 

CONCLUSION 

Results from the hydraulic analysis show that the existing six (6) CMP culverts collect 

approximately 155 cfs, the remaining flows from the 2-year, 25-year and 100-year frequency 

storms spill over Pine Avenue into the existing earthen channel and onto adjacent dairy 

property.    

 



 

 

 

 

 

 

2 – YEAR FREQUENCY 
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                          U.S. Army Corps of Engineers  
                         Hydrologic Engineering Center  
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                               Davis, California        
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PROJECT DATA
Project Title: Bickmore Channel-Existing Condition 2-yr
Project File : BMCEexist-2yr.prj
Run Date and Time: 1/29/2013 4:24:41 PM

Project in English units

Project Description:
Channel Analysis for Existing Condition 2 Year

                                                                                

PLAN DATA

Plan Title: Plan 01
Plan File : e:\400-499\481\0481-125\PLANS\hydro\HEC-RAS\BMCEexist-2yr.p01

           Geometry Title: Bickmore Channel Existing Condition 2-yr
           Geometry File : e:\400-499\481\0481-125\PLANS\hydro\HEC-RAS\BMCEexist-2yr.g01

           Flow Title    : Bickmore Channel Existing Condition 2-yr
           Flow File     : e:\400-499\481\0481-125\PLANS\hydro\HEC-RAS\BMCEexist-2yr.f01

Plan Summary Information:
Number of:  Cross Sections =   14    Multiple Openings  =    0
            Culverts       =    1    Inline Structures  =    0
            Bridges        =    0    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:     Mixed Flow

                                                                                

FLOW DATA

Flow Title: Bickmore Channel Existing Condition 2-yr
Flow File : e:\400-499\481\0481-125\PLANS\hydro\HEC-RAS\BMCEexist-2yr.f01

Flow Data (cfs)
                                                             
  River           Reach           RS                   PF 1  
  RIVER-1         Reach-1         11                    324  
                                                             

Boundary Conditions
                                                                                               
        
  River           Reach           Profile                       Upstream                 



Downstream     
                                                                                               
        
  RIVER-1         Reach-1         PF 1                      Normal S = 0.0011         Normal S 
= 0.005  
                                                                                               
        

                                                                                

GEOMETRY DATA

Geometry Title: Bickmore Channel Existing Condition 2-yr
Geometry File : e:\400-499\481\0481-125\PLANS\hydro\HEC-RAS\BMCEexist-2yr.g01

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 11      

INPUT
Description: STA 11
Station Elevation Data    num=     122
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  576.18  180.16  575.25  189.15  570.87  189.68  569.71  190.12  569.57
  190.95  569.31   194.1  568.35  195.26     568  195.72  568.23  197.31     569
  198.99  569.83  199.33     570  201.38     571  206.83  571.76  208.03     572
  208.94     572  209.79  571.83  209.83     571  244.41     571  244.42  571.25
  244.45     572  246.85  572.19   252.3  572.39  257.39  572.59  260.31  572.32
   261.3  572.92  262.39  573.21  262.82     573   264.1  572.36  264.81     572
   266.1  571.39   266.8     571  268.77   570.5   270.4     570  278.41     570
  281.07  569.14  281.76     569  282.31  568.84  288.81     567  289.71  566.75
  292.13  566.06   292.2  566.05  292.46     566  293.35  565.84  293.41  565.83
  303.16  564.22  304.48     564  309.46  563.18  310.53     563  361.86  554.53
  365.05     554  370.04  553.18  371.11     553  382.71  551.09  382.98  551.04
  383.23     551  383.45  550.96  386.67  550.43  388.26     550  395.75     550
  396.33  550.28  397.84     551  398.67   551.4  399.94     552  400.93  552.48
  403.15  553.53  406.51  555.14  408.32     556  409.59  556.61  412.51     558
  413.74  558.59  414.59     559  415.81  559.58   416.7     560  419.96  561.56
  420.89     562  422.03  562.55   424.1  563.53  425.08     564  430.32   566.5
  431.36     567  433.46     568  434.46  568.48  435.55     569  438.14  569.44
  438.85     570  444.67  572.84  452.33   576.2  463.83   576.2     490   565.1
   511.5   565.1  532.89  575.91  536.29  571.99  537.87  572.12  542.61  572.36
  546.17  572.57  548.26  572.74  555.73  573.01  558.27  573.08  565.42  573.16
  568.27   573.2  575.11  572.96  578.28  572.86   584.8  573.09  588.28  573.18
  598.29  573.97  604.18  574.53  608.29  574.98   618.3  575.26  623.56   575.3
   628.3   575.3  633.25  575.21  638.31   575.1  642.94  574.99  648.31  574.85
  658.32  574.92  668.32   574.9  681.69  574.91  688.34  574.95  691.38  574.95
  698.34  574.98     700  574.98

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .02  463.83     .02  532.89     .02

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        463.83  532.89              100     100     100             .1       .3
Left Levee      Station=  463.78      Elevation=  576.16
Right Levee     Station=  533.54      Elevation=  575.86

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 10      

INPUT
Description: STA 10
Station Elevation Data    num=     117
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  575.31  182.86  574.38  193.89  569.39  198.67  567.25  198.72  567.27
  198.82  567.32  198.91  567.37     199  567.41  199.13  567.47   199.3  567.56
  199.55  567.69  200.04  567.93  202.18     569  204.05  569.93  204.18     570
  206.18     571  212.49     571  212.51  570.56  212.54     570  246.49     570
  246.51  570.57  246.53     571  259.01  571.96  259.37  571.99  259.48  571.99
  259.59  571.98  259.73  571.96   264.6  571.34  265.97  571.15  266.13  571.07
  266.26     571  267.89  570.18  268.26     570  270.09  569.08  270.26     569
  272.26     568  272.36     568  273.26  568.01  278.43  567.69  281.38  567.52
  287.63  567.51  291.38  567.48  301.39  567.51  307.01  567.54  311.39  567.58



   316.7  567.44   321.4  567.33  326.39  567.29   331.4  567.19  341.41  567.31
  351.41  567.38  355.46  567.23  361.42  566.93  365.15  566.95  371.42  567.01
  374.83  567.09  381.43  567.28  384.52  567.26  391.43  567.24  394.21  567.09
  401.44  566.69   403.9  566.84  411.45  567.37  413.59  567.37  421.45  567.39
  431.46  567.45  442.89  567.41  450.02  568.97  451.47  569.28  452.35  569.41
  461.47  570.74  461.93  570.79  468.07  571.34  470.91   571.3  471.71  571.28
  476.23  571.18  481.22  570.19  481.44  570.14  488.97  564.92  508.97  564.92
   511.5   567.9  520.18  569.74   521.5  570.09  529.87   569.9  531.51  569.81
  539.56  569.92  541.51  569.92  549.25   570.3  551.52  570.38  558.94  570.87
  561.52  571.03  568.63  571.51  571.53   571.7  578.32  572.01  581.54  572.26
  588.01   572.8  591.54  573.14   597.7  573.47  601.55  573.69  607.39  573.72
  611.55  573.76  617.07  573.85  621.56  573.98  626.76  574.12  631.56  574.18
  641.57  574.15  646.14  574.15  651.57  574.21  655.83  574.49  661.58  574.93
  665.52  574.71  671.58  574.24  681.59  574.22   684.9  574.28  691.59  574.47
  694.59  574.48     700  574.52

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0    .035  259.01    .035  591.54    .035

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        259.01  591.54           215.02     100   53.41             .1       .3
Left Levee      Station=  469.86      Elevation=  571.33
Right Levee     Station=  571.55      Elevation=  571.68

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 9       

INPUT
Description: STA 9
Station Elevation Data    num=     116
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  573.33  162.52  572.84  166.21  571.02  167.97  570.09  172.92  567.52
  175.83     566  177.08  566.61  178.76  567.44  180.67  568.37  183.29  569.66
  183.99     570  225.19     570   225.2  570.21  226.69  570.31  236.53     571
  238.44  571.04  239.02     571   240.2     571  240.63     571  244.97   570.1
  245.49     570  246.36  569.78   247.5  569.02  249.53  568.03  249.59     568
  251.58  567.03  251.64     567  251.83  566.91  253.69     566  253.87  565.99
  254.72  565.97  260.38   565.9  262.63  565.92  272.83  566.19  283.04   566.3
  293.15  566.21  293.58  566.21  303.44  566.15  305.93  566.07  313.64   565.8
  318.71  565.75  323.84  565.63   331.5  565.64  344.12  565.59  344.28  565.59
  354.45   565.3  357.06  565.32  364.65  565.32  369.84  565.46  374.85  565.57
  382.62   565.7  385.05  565.75  394.67  565.61  395.25   565.6   395.4   565.6
  405.46  565.48  415.66  565.62  420.97  565.82  425.86  566.05  433.75  566.37
  436.06  566.46  441.09  566.56  446.86  566.65  452.47  568.08  456.46  569.05
  458.06  569.79  462.52   570.1  464.36  570.22  466.67  570.22   472.2  570.13
  472.59  570.12  481.37  566.27   482.4  565.85  483.55  565.68  487.07  565.21
  488.45  564.95  491.02  564.58  495.05  564.07  497.06  565.37  497.27  565.46
  497.66  565.57  507.47  567.95  510.44  568.12  517.67  568.51  523.22  569.05
  527.88   569.6     536  570.13  538.08  570.28  546.29  570.84  548.28  570.97
  548.78  571.02  558.48  571.94  561.56  572.14  568.68  572.77  574.34  573.02
  578.88  573.17  587.13  573.37  589.09   573.4  599.29  573.45  599.91  573.45
  609.49  573.51  612.69  573.46  619.69   573.3  625.47   573.3  629.89  573.25
  638.25  573.55  640.09   573.6   650.3  574.62  651.03  574.58   660.5     574
  663.82  573.93   670.7  573.75   676.6  573.82   680.9  573.85   691.1  574.14
     700  573.97

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0    .035   240.2    .035  558.48    .035

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         240.2  558.48           267.74     100   32.54             .1       .3
Left Levee      Station=  466.14      Elevation=  570.24
Right Levee     Station=  549.42      Elevation=  571.01

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 8       

INPUT
Description: STA 8
Station Elevation Data    num=     180
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev



       0  573.22    5.37  572.99   15.54  572.39   17.01  572.31   18.02  572.24
   28.65  572.08   37.56  572.23   40.29  572.17    44.3   571.8   51.93  571.34
   57.11  570.55   61.97  569.49   64.04  569.15   68.96  568.22   69.62  568.23
   73.68  568.32   75.39  568.35   76.66  568.38   83.14  568.61   85.41   568.7
   86.12  568.76   87.49   568.8   89.55  568.89    96.2  569.11   98.48  569.09
  101.83  569.03  110.12   568.9  111.11  568.89  115.75  568.74  118.84  568.66
  121.94  568.55  123.49   568.1  124.75  567.43  125.81  567.07  128.43  566.12
  133.57  564.27  135.66  564.73  139.92  565.52  142.37  565.35  147.88  565.53
  148.69   565.8  149.68  566.02  153.66  567.17  156.27   567.9  157.16  568.18
   163.3  569.82  163.53  569.88  163.63  569.87  165.02  569.36  168.05     570
  170.05     569  171.18  568.44  172.05     568   173.2  567.43  174.06     567
  175.95  566.03  178.07     565  179.04  564.49  180.08     564  181.14  563.43
  182.08     563  183.24  562.38  184.06     562  185.33  561.32  186.04     561
  187.42  560.26  188.01     560   189.5  559.19  189.96     559  191.59  558.13
  191.87     558  193.64  557.07   193.8     557  195.79  556.01  197.77  555.12
  198.05     555  198.43  554.85  200.48  554.06  200.63     554  200.69  553.98
  203.22     553  324.53     553  326.46  553.88  326.72     554  327.16   554.2
  327.36  554.29  330.59  555.76  330.76  555.84  331.12     556  333.14  556.92
  333.31     557  335.37  557.94  335.51     558  337.59  558.95   337.7     559
  337.89  559.08  337.97  559.12  341.96  560.94  342.09     561  344.27  561.99
  345.88  562.72  346.47  562.99  348.59  563.96  348.68     564  350.72  564.93
  350.88     565  351.03  565.07  353.99   565.2  354.04   565.2  354.17  565.21
  354.43  565.07  355.62  565.04  366.16  565.23  369.86  565.25   377.8  565.33
   389.4  565.59   389.5  565.59  401.08  565.65  405.13   565.7  410.84  565.88
   411.1   565.9  424.36   567.2  426.71  567.57  430.88  568.34  432.25  568.45
  433.85  568.38  437.15  568.37  438.59  568.48  439.75  568.37  439.82  568.92
  441.43  568.52  447.75  566.31  451.29  564.72  455.02  565.14  459.27  565.72
  467.59  565.79  470.91  565.53     473  564.93  476.72   563.8  481.26  564.85
  482.55  565.14  485.09  565.41  486.83  565.41  489.71   565.5     494  565.37
  496.28  565.06  504.13  566.78  505.82  567.17  506.68  567.29  517.46  568.65
  526.23  569.42   529.1  569.63  533.33  569.91  540.74  570.34  545.78  570.55
  552.38  570.84  562.09  571.42  564.02  571.54  565.32  571.64   571.8   572.1
  575.65  572.33  579.09  572.44  584.87  572.59  587.29  572.66  590.86  572.64
  598.93  572.64  610.57  572.48  619.62   572.7  622.21  572.77  623.96  572.93
  633.85   573.9  643.51  573.48  645.48  573.41  657.12   573.2  663.06  573.35
  668.76  573.48  677.16  573.92   680.4   574.1  692.04  573.74     700  573.71

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0    .035   51.93    .035  545.78    .035

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         51.93  545.78              100     100     100             .1       .3
Left Levee      Station=   441.1      Elevation=  568.43
Right Levee     Station=  518.63      Elevation=  568.71

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 7       

INPUT
Description: STA 7
Station Elevation Data    num=     169
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  572.24    4.02  572.06   15.66  571.46   23.93  570.94    27.3  570.76
   29.59  570.58   49.14  569.53   62.22   568.6   68.69  568.14   73.86   567.8
   85.49   567.2   88.23  567.08  107.78  566.02  108.77  565.96  110.23  565.91
  120.41  565.58  127.33  565.33  132.05  565.11  138.99  564.89  143.69  564.69
  155.32  563.89   162.7   562.8  164.88  562.38   169.1  563.62  174.28  564.56
  175.24  564.98  184.01  565.24  187.06   565.7  188.64  565.78  190.24  565.82
  196.53  565.93  201.88  566.06  205.51  566.05  208.51  565.91  217.75  565.58
  220.31  565.26  224.32  564.28  226.92  563.58  233.89  565.16  236.14  565.64
  239.71  566.39  241.92  566.46  245.16  566.52  246.85  566.54   247.9  566.56
  248.15  566.55  249.55  566.49  250.37  566.58  250.95  566.34  254.04  566.17
  254.63  565.81  255.24   565.7   258.5  565.08  258.71     565  258.92  564.93
  261.44     564  261.56  563.95  264.16     563  266.85  562.01  269.49  561.04
   269.6     561  272.13  560.07  272.33     560  274.77   559.1  275.05     559
  277.41  558.13  277.77     558  280.06  557.16   280.5     557   282.7  556.19
  283.22     556  285.34  555.22  288.66     554  289.41  553.73  291.39     553
  337.68     553  337.81  553.05  339.97     554  340.07  554.04  342.31     555
  342.37  555.02  344.66     556  345.05  556.17  346.66  556.96  346.73     557
  348.63  557.94  348.75     558  350.62  558.92  350.77     559  352.63  559.91
  352.79     560  354.63  560.91  354.81     561  356.65   561.9  356.84     562
  358.66   562.9  358.86     563  360.68  563.89  360.88     564  362.69  564.89
   362.9     565  364.62  565.89  364.84     566  365.07  566.11  366.86     567
  374.47  566.66  375.54   566.6  383.32     566  386.82  565.01  387.54  564.24
  395.69  564.73  399.73  565.03  400.98  565.06  411.37   565.2  420.53  564.98



  423.01   564.9   424.5  564.86  427.79  564.65  430.14  564.94  434.64  565.41
  440.07  565.37  446.28  565.38  455.42  565.48  457.92  565.49  459.62  565.51
  469.56  565.54  479.17  565.55  480.69  565.41   481.2   565.5  484.19  565.44
  492.84  565.24  496.03  564.77  496.96  564.83  497.43  564.44  500.65   565.1
  504.47  565.63  512.95  566.35  516.11  566.59  518.26  566.94  527.75  568.41
  537.81  569.71  539.39   569.9  541.72  570.05  551.03  570.69  552.52  570.76
  557.35  570.55  562.67  570.43  570.49  569.76  574.31  569.39   576.9  569.59
  585.94  570.31  596.45  570.67  597.58  570.72  599.25  570.81  609.22  571.33
  615.99  571.87  620.86  572.14   632.5  572.16  635.54  572.18  644.14  572.26
  655.09   572.6  655.77  572.62  667.41  573.07  674.63  573.11  679.05  573.11
  685.55  573.14  690.69  573.18  694.18  573.18     700  573.17

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0    .035   62.22    .035  552.52    .035

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         62.22  552.52           132.62     100   86.89             .1       .3
Left Levee      Station=  367.15      Elevation=     567
Right Levee     Station=  550.93      Elevation=  570.66

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 6       

INPUT
Description: STA 6
Station Elevation Data    num=     133
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  569.88    1.17  569.79   10.93  569.02    13.3  568.85   25.44  568.74
   28.58   568.5   37.57   567.8   46.23  567.08   49.71  566.82   57.38  566.29
   61.85  566.01   63.88  565.86   73.98  565.19   81.53  565.04   86.12  564.99
   96.23  564.76   98.26   564.7   99.18   564.7  110.39  564.72  116.82  564.52
  122.53  564.37  134.47  564.27  135.09  564.27   146.8  564.16  152.12  564.13
  158.94  564.13  169.77  564.06  171.07  564.07  173.94  564.06  183.21   564.1
  187.42  564.14  195.35  564.26  205.07   564.6  207.48  564.67  219.62  564.77
  222.72  564.64  231.75  564.39  240.36   564.7  243.55  564.77  245.94  564.78
  250.22  564.79  253.17  563.55  258.05  561.25  259.64  561.62  261.43  562.03
  265.57  562.97  267.88  563.53  269.61  563.73  275.66  564.32  278.02  564.34
  280.29  564.04  281.65  564.28  292.79  564.99  293.31     565  304.57  565.13
  307.17  565.14  309.42  565.12  312.18  564.93  316.86  563.82  317.93  563.97
   318.5   563.8  319.33  563.51     320  563.22  321.25  563.47  328.61  564.31
  328.84  564.31  329.37  564.32  340.98  564.65  346.25  564.59  353.12  564.83
   363.9  565.32  365.25   565.3  371.89  565.05  379.18  563.35  379.46  563.29
  383.66  563.66  389.52  564.25   399.2  564.73  401.66  564.76   413.8  564.65
  416.85  564.67  425.93   564.8   434.5  565.03  436.69   565.1  438.07  565.15
  445.93  565.24  450.21  565.31  452.15  565.24  462.34  564.78  464.51  564.33
  467.36  563.96  468.34  563.82  472.47   564.4  484.79  566.36  486.61  566.63
  487.44  566.73  498.75  568.11  505.09  567.38  510.89  566.57  522.74  566.81
  523.02  566.82  523.65  566.84  535.16  567.14  538.37  567.14  540.39  567.22
   547.3  567.38  558.04  567.95  559.43  568.02   562.5  568.12  571.57  568.39
  575.69  568.56   583.7  568.77  593.33  568.97  595.84  569.06  601.36  569.33
  607.98  569.64   608.1  569.64  609.35  569.72  620.11  570.03  628.63   569.9
  632.25  569.89  644.39  569.94  646.28  569.94  656.52  570.01  659.17  570.05
  663.93  570.21  668.66  570.45  679.07  571.29  680.79  571.42  681.58  571.49
  692.93  572.27  699.23  572.65     700  572.67

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0    .035   25.44    .035  620.11    .035

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         25.44  620.11            14.58     100  143.81             .1       .3
Left Levee      Station=    27.9      Elevation=   568.5
Right Levee     Station=  499.38      Elevation=   568.1

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 5       

INPUT
Description: STA 5
Station Elevation Data    num=      12
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  569.42      78     565     120     564     290     564     340     565



     375  565.44     412     564     452     565     465   567.5     520   566.7
     565     567     600     570

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0    .035       0    .035     600    .035

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
             0     600            73.29      70   64.68             .1       .3
Left Levee      Station=     .63      Elevation=  569.44
Right Levee     Station=  465.33      Elevation=   567.5

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 4.9     

INPUT
Description: STA 4.9
Station Elevation Data    num=       6
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0     565     450     565     465   562.5 485.001   562.5     500     565
     700     565

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0    .035       0    .035     700    .035

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
             0     700               60      60      60             .1       .3

CULVERT                

RIVER: RIVER-1         
REACH: Reach-1            RS: 4.7     

INPUT
Description: 
Distance from Upstream XS =       5
Deck/Roadway Width        =      50
Weir Coefficient          =     2.6
Upstream  Deck/Roadway Coordinates
    num=       9
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
       0   566.3     550  80.001  566.31     550     180  565.45     550
 279.999   565.3     550     380  565.64     550     480  566.51     550
     580  566.86     550     680  567.51     550     700   567.6     550

Upstream Bridge Cross Section Data
Station Elevation Data    num=       6
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0     565     450     565     465   562.5 485.001   562.5     500     565
     700     565

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0    .035       0    .035     700    .035

Bank Sta: Left   Right    Coeff Contr.   Expan.
             0     700             .1       .3

Downstream  Deck/Roadway Coordinates
    num=       9
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
       0   566.3     540  80.001  566.31     540     180  565.45     540
 279.999   565.3     540     380  565.64     540     480  566.51     540
     580  566.86     540     680  567.51     540     700   567.6     540

Downstream Bridge Cross Section Data
Station Elevation Data    num=       7
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
     350     562  414.71     562     428  561.55     430  561.55     465  561.55
     474     562     500     562

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
     350    .035     350    .035     500    .035



Bank Sta: Left   Right    Coeff Contr.   Expan.
           350     500             .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 =     .95
Elevation at which weir flow begins         =        
Energy head used in spillway design         =        
Spillway height used in design              =        
Weir crest shape                            = Broad Crested

Number of Culverts =  1 

Culvert Name     Shape      Rise    Span
Culvert #1      Circular     2.5        
FHWA Chart # 1 - Concrete Pipe Culvert
FHWA Scale # 1 - Square edge entrance with headwall
Solution Criteria = Highest U.S. EG
Culvert Upstrm Dist  Length    Top n  Bottom n  Depth Blocked  Entrance Loss Coef   Exit Loss 
Coef
                  1      50     .024     .024        0                   .2                1
Number of Barrels =  6 
Upstream   Elevation =  562.5 
Centerline Stations
    Sta.    Sta.    Sta.    Sta.    Sta.    Sta.
   466.5   469.5   472.5   475.5   478.5   481.5
Downstream Elevation =  561.55 
Centerline Stations
    Sta.    Sta.    Sta.    Sta.    Sta.    Sta.
     432     437     442     447     452     457

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 4.2     

INPUT
Description: STA 4.2
Station Elevation Data    num=       7
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
     350     562  414.71     562     428  561.55     430  561.55     465  561.55
     474     562     500     562

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
     350    .035     350    .035     500    .035

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           350     500               10      10      10             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 4.1     

INPUT
Description: STA 4.1
Station Elevation Data    num=      14
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0     565    12.8     564   91.76     563  269.65     563   314.9     562
     331   561.5  345.11  564.08   369.5   564.2  392.13  556.71   400.6  556.82
  423.85     564  439.51  566.04     452  566.71     464  566.93

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0    .035       0    .035     464    .035

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
             0     464               60      60      60             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 4       



INPUT
Description: STA 4
Station Elevation Data    num=      13
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0     565    39.3     563   61.62   562.5  194.97     563  215.86     563
  301.41     562  391.14     559  402.43  563.65  419.95  563.85  442.25  555.89
  457.97  556.38  501.65     565  516.03  566.67

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0    .035       0    .035  516.03    .035

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
             0  516.03              100     100     100             .1       .3
Left Levee      Station=  302.21      Elevation=  561.99
Right Levee     Station=  553.26      Elevation=   565.7

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 3       

INPUT
Description: STA 3
Station Elevation Data    num=      15
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0     565   45.71     563   139.6     562  267.95     562  304.62     559
  368.11     558  389.04   558.2  399.13  563.31  414.38  563.94  432.66  556.49
  461.08  555.06  473.44  560.48  479.56  559.82   486.4     560  583.87     565

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0    .035       0    .035  583.87    .035

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
             0  583.87            18.78     100  146.39             .1       .3
Left Levee      Station=     .63      Elevation=  565.01
Right Levee     Station=  473.55      Elevation=  560.47

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 2       

INPUT
Description: STA 2
Station Elevation Data    num=      16
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0     565    53.4     563  129.32     562  260.18     561  282.66     559
  328.96     558  387.18     558  397.18  563.22  412.51  563.84  432.62  555.44
  458.24  554.71  472.22  560.71  482.47  559.16  499.31     559  511.43     560
  629.55     567

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0    .035       0    .035  629.55    .035

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
             0  629.55              100     100     100             .1       .3
Left Levee      Station=   51.63      Elevation=     563
Right Levee     Station=  473.55      Elevation=  560.72

CROSS SECTION          

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

INPUT
Description: STA 1
Station Elevation Data    num=      16
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0     568  140.39     562  190.64     561  254.84     560  283.64     559
  339.06     558   413.2   557.8  423.22  563.14  439.69  563.32  458.88   554.5
  491.16  554.13  503.81   559.6  515.33     559  555.56     559  588.34     560
  653.35     565



Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0    .035       0    .035  653.35    .035

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
             0  653.35                0       0       0             .1       .3
Left Levee      Station=  140.15      Elevation=  562.07
Right Levee     Station=  504.53      Elevation=  559.58

                                                                                

SUMMARY OF MANNING'S N VALUES 

River:RIVER-1         
                                                                 
      Reach          River Sta.       n1        n2        n3     
                                                                 
 Reach-1              11                 .02       .02       .02 
 Reach-1              10                .035      .035      .035 
 Reach-1              9                 .035      .035      .035 
 Reach-1              8                 .035      .035      .035 
 Reach-1              7                 .035      .035      .035 
 Reach-1              6                 .035      .035      .035 
 Reach-1              5                 .035      .035      .035 
 Reach-1              4.9               .035      .035      .035 
 Reach-1              4.7          Culvert                     
 Reach-1              4.2               .035      .035      .035 
 Reach-1              4.1               .035      .035      .035 
 Reach-1              4                 .035      .035      .035 
 Reach-1              3                 .035      .035      .035 
 Reach-1              2                 .035      .035      .035 
 Reach-1              1                 .035      .035      .035 
                                                                 

                                                                                

SUMMARY OF REACH LENGTHS

River: RIVER-1         
                                                                 
      Reach          River Sta.      Left     Channel    Right   
                                                                 
 Reach-1              11                 100       100       100 
 Reach-1              10              215.02       100     53.41 
 Reach-1              9               267.74       100     32.54 
 Reach-1              8                  100       100       100 
 Reach-1              7               132.62       100     86.89 
 Reach-1              6                14.58       100    143.81 
 Reach-1              5                73.29        70     64.68 
 Reach-1              4.9                 60        60        60 
 Reach-1              4.7          Culvert                       
 Reach-1              4.2                 10        10        10 
 Reach-1              4.1                 60        60        60 
 Reach-1              4                  100       100       100 
 Reach-1              3                18.78       100    146.39 
 Reach-1              2                  100       100       100 
 Reach-1              1                    0         0         0 
                                                                 

                                                                                

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River: RIVER-1         

                                                       
      Reach          River Sta.     Contr.    Expan.   
                                                       
 Reach-1              11              .1        .3 
 Reach-1              10              .1        .3 
 Reach-1              9               .1        .3 
 Reach-1              8               .1        .3 
 Reach-1              7               .1        .3 
 Reach-1              6               .1        .3 
 Reach-1              5               .1        .3 
 Reach-1              4.9             .1        .3 
 Reach-1              4.7      Culvert             
 Reach-1              4.2             .1        .3 
 Reach-1              4.1             .1        .3 
 Reach-1              4               .1        .3 



 Reach-1              3               .1        .3 
 Reach-1              2               .1        .3 
 Reach-1              1               .1        .3 
                                                       



  

HEC-RAS  Plan: Plan 01   River: RIVER-1   Reach: Reach-1    Profile: PF 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 11      PF 1 324.00 565.10 568.59 566.90 568.75 0.000501 3.19 101.56 36.65 0.34

Reach-1 10      PF 1 324.00 564.92 568.42 566.86 568.65 0.002273 3.83 84.68 30.06 0.40

Reach-1 9       PF 1 324.00 564.07 567.25 567.25 568.11 0.015744 7.43 43.63 25.48 1.00

Reach-1 8       PF 1 324.00 553.00 566.82 566.33 567.05 0.005237 3.87 83.67 58.00 0.57

Reach-1 7       PF 1 324.00 553.00 565.81 565.81 566.11 0.021648 4.42 73.36 122.56 1.01

Reach-1 6       PF 1 324.00 561.25 565.84 564.46 565.84 0.000131 0.58 554.43 417.33 0.09

Reach-1 5       PF 1 324.00 564.00 565.83 564.45 565.83 0.000119 0.58 555.85 392.90 0.09

Reach-1 4.9     PF 1 324.00 562.50 565.82 564.18 565.82 0.000145 0.49 660.91 700.00 0.09

Reach-1 4.7     Culvert

Reach-1 4.2     PF 1 324.00 561.55 562.38 562.38 562.64 0.023043 4.15 78.01 150.00 1.01

Reach-1 4.1     PF 1 324.00 556.71 558.36 559.36 561.89 0.106510 15.07 21.50 18.45 2.46

Reach-1 4       PF 1 324.00 555.89 558.43 558.14 558.95 0.009709 5.83 55.61 33.19 0.79

Reach-1 3       PF 1 324.00 555.06 557.87 557.27 558.20 0.005217 4.56 71.01 38.23 0.59

Reach-1 2       PF 1 324.00 554.71 556.86 556.69 557.43 0.011428 6.05 53.54 34.03 0.85

Reach-1 1       PF 1 324.00 554.13 556.33 555.72 556.62 0.005005 4.37 74.10 41.33 0.58
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PROJECT DATA
Project Title: BickmoreChannel-Existing Condition 25-yr
Project File : BMCEexist-25yr.prj
Run Date and Time: 1/29/2013 4:19:44 PM

Project in English units

Project Description:
Channel Analysis for Existing Condition 25 Year

                                                                                

PLAN DATA

Plan Title: Plan 01
Plan File : e:\400-499\481\0481-125\PLANS\hydro\HEC-RAS\BMCEexist-25yr.p01

           Geometry Title: BickmoreChannel Existing Condition 25-yr
           Geometry File : e:\400-499\481\0481-125\PLANS\hydro\HEC-RAS\BMCEexist-25yr.g01

           Flow Title    : BickmoreChannel Existing Condition 25-yr
           Flow File     : e:\400-499\481\0481-125\PLANS\hydro\HEC-RAS\BMCEexist-25yr.f01

Plan Summary Information:
Number of:  Cross Sections =   14    Multiple Openings  =    0
            Culverts       =    1    Inline Structures  =    0
            Bridges        =    0    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:     Mixed Flow

                                                                                

FLOW DATA

Flow Title: BickmoreChannel Existing Condition 25-yr
Flow File : e:\400-499\481\0481-125\PLANS\hydro\HEC-RAS\BMCEexist-25yr.f01

Flow Data (cfs)
                                                             
  River           Reach           RS                   PF 1  
  RIVER-1         Reach-1         11                    889  
                                                             

Boundary Conditions
                                                                                               
        
  River           Reach           Profile                       Upstream                 



Downstream     
                                                                                               
        
  RIVER-1         Reach-1         PF 1                      Normal S = 0.0011         Normal S 
= 0.005  
                                                                                               
        

                                                                                

GEOMETRY DATA

Geometry Title: BickmoreChannel Existing Condition 25-yr
Geometry File : e:\400-499\481\0481-125\PLANS\hydro\HEC-RAS\BMCEexist-25yr.g01

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 11      

INPUT
Description: STA 11
Station Elevation Data    num=     122
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  576.18  180.16  575.25  189.15  570.87  189.68  569.71  190.12  569.57
  190.95  569.31   194.1  568.35  195.26     568  195.72  568.23  197.31     569
  198.99  569.83  199.33     570  201.38     571  206.83  571.76  208.03     572
  208.94     572  209.79  571.83  209.83     571  244.41     571  244.42  571.25
  244.45     572  246.85  572.19   252.3  572.39  257.39  572.59  260.31  572.32
   261.3  572.92  262.39  573.21  262.82     573   264.1  572.36  264.81     572
   266.1  571.39   266.8     571  268.77   570.5   270.4     570  278.41     570
  281.07  569.14  281.76     569  282.31  568.84  288.81     567  289.71  566.75
  292.13  566.06   292.2  566.05  292.46     566  293.35  565.84  293.41  565.83
  303.16  564.22  304.48     564  309.46  563.18  310.53     563  361.86  554.53
  365.05     554  370.04  553.18  371.11     553  382.71  551.09  382.98  551.04
  383.23     551  383.45  550.96  386.67  550.43  388.26     550  395.75     550
  396.33  550.28  397.84     551  398.67   551.4  399.94     552  400.93  552.48
  403.15  553.53  406.51  555.14  408.32     556  409.59  556.61  412.51     558
  413.74  558.59  414.59     559  415.81  559.58   416.7     560  419.96  561.56
  420.89     562  422.03  562.55   424.1  563.53  425.08     564  430.32   566.5
  431.36     567  433.46     568  434.46  568.48  435.55     569  438.14  569.44
  438.85     570  444.67  572.84  452.33   576.2  463.83   576.2     490   565.1
   511.5   565.1  532.89  575.91  536.29  571.99  537.87  572.12  542.61  572.36
  546.17  572.57  548.26  572.74  555.73  573.01  558.27  573.08  565.42  573.16
  568.27   573.2  575.11  572.96  578.28  572.86   584.8  573.09  588.28  573.18
  598.29  573.97  604.18  574.53  608.29  574.98   618.3  575.26  623.56   575.3
   628.3   575.3  633.25  575.21  638.31   575.1  642.94  574.99  648.31  574.85
  658.32  574.92  668.32   574.9  681.69  574.91  688.34  574.95  691.38  574.95
  698.34  574.98     700  574.98

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .02  463.83     .02  532.89     .02

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        463.83  532.89              100     100     100             .1       .3
Left Levee      Station=  463.78      Elevation=  576.16
Right Levee     Station=  533.54      Elevation=  575.86

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 10      

INPUT
Description: STA 10
Station Elevation Data    num=     117
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  575.31  182.86  574.38  193.89  569.39  198.67  567.25  198.72  567.27
  198.82  567.32  198.91  567.37     199  567.41  199.13  567.47   199.3  567.56
  199.55  567.69  200.04  567.93  202.18     569  204.05  569.93  204.18     570
  206.18     571  212.49     571  212.51  570.56  212.54     570  246.49     570
  246.51  570.57  246.53     571  259.01  571.96  259.37  571.99  259.48  571.99
  259.59  571.98  259.73  571.96   264.6  571.34  265.97  571.15  266.13  571.07
  266.26     571  267.89  570.18  268.26     570  270.09  569.08  270.26     569
  272.26     568  272.36     568  273.26  568.01  278.43  567.69  281.38  567.52
  287.63  567.51  291.38  567.48  301.39  567.51  307.01  567.54  311.39  567.58



   316.7  567.44   321.4  567.33  326.39  567.29   331.4  567.19  341.41  567.31
  351.41  567.38  355.46  567.23  361.42  566.93  365.15  566.95  371.42  567.01
  374.83  567.09  381.43  567.28  384.52  567.26  391.43  567.24  394.21  567.09
  401.44  566.69   403.9  566.84  411.45  567.37  413.59  567.37  421.45  567.39
  431.46  567.45  442.89  567.41  450.02  568.97  451.47  569.28  452.35  569.41
  461.47  570.74  461.93  570.79  468.07  571.34  470.91   571.3  471.71  571.28
  476.23  571.18  481.22  570.19  481.44  570.14  488.97  564.92  508.97  564.92
   511.5   567.9  520.18  569.74   521.5  570.09  529.87   569.9  531.51  569.81
  539.56  569.92  541.51  569.92  549.25   570.3  551.52  570.38  558.94  570.87
  561.52  571.03  568.63  571.51  571.53   571.7  578.32  572.01  581.54  572.26
  588.01   572.8  591.54  573.14   597.7  573.47  601.55  573.69  607.39  573.72
  611.55  573.76  617.07  573.85  621.56  573.98  626.76  574.12  631.56  574.18
  641.57  574.15  646.14  574.15  651.57  574.21  655.83  574.49  661.58  574.93
  665.52  574.71  671.58  574.24  681.59  574.22   684.9  574.28  691.59  574.47
  694.59  574.48     700  574.52

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0    .035  259.01    .035  591.54    .035

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        259.01  591.54           215.02     100   53.41             .1       .3
Left Levee      Station=  469.86      Elevation=  571.33
Right Levee     Station=  571.55      Elevation=  571.68

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 9       

INPUT
Description: STA 9
Station Elevation Data    num=     116
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  573.33  162.52  572.84  166.21  571.02  167.97  570.09  172.92  567.52
  175.83     566  177.08  566.61  178.76  567.44  180.67  568.37  183.29  569.66
  183.99     570  225.19     570   225.2  570.21  226.69  570.31  236.53     571
  238.44  571.04  239.02     571   240.2     571  240.63     571  244.97   570.1
  245.49     570  246.36  569.78   247.5  569.02  249.53  568.03  249.59     568
  251.58  567.03  251.64     567  251.83  566.91  253.69     566  253.87  565.99
  254.72  565.97  260.38   565.9  262.63  565.92  272.83  566.19  283.04   566.3
  293.15  566.21  293.58  566.21  303.44  566.15  305.93  566.07  313.64   565.8
  318.71  565.75  323.84  565.63   331.5  565.64  344.12  565.59  344.28  565.59
  354.45   565.3  357.06  565.32  364.65  565.32  369.84  565.46  374.85  565.57
  382.62   565.7  385.05  565.75  394.67  565.61  395.25   565.6   395.4   565.6
  405.46  565.48  415.66  565.62  420.97  565.82  425.86  566.05  433.75  566.37
  436.06  566.46  441.09  566.56  446.86  566.65  452.47  568.08  456.46  569.05
  458.06  569.79  462.52   570.1  464.36  570.22  466.67  570.22   472.2  570.13
  472.59  570.12  481.37  566.27   482.4  565.85  483.55  565.68  487.07  565.21
  488.45  564.95  491.02  564.58  495.05  564.07  497.06  565.37  497.27  565.46
  497.66  565.57  507.47  567.95  510.44  568.12  517.67  568.51  523.22  569.05
  527.88   569.6     536  570.13  538.08  570.28  546.29  570.84  548.28  570.97
  548.78  571.02  558.48  571.94  561.56  572.14  568.68  572.77  574.34  573.02
  578.88  573.17  587.13  573.37  589.09   573.4  599.29  573.45  599.91  573.45
  609.49  573.51  612.69  573.46  619.69   573.3  625.47   573.3  629.89  573.25
  638.25  573.55  640.09   573.6   650.3  574.62  651.03  574.58   660.5     574
  663.82  573.93   670.7  573.75   676.6  573.82   680.9  573.85   691.1  574.14
     700  573.97

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0    .035   240.2    .035  558.48    .035

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         240.2  558.48           267.74     100   32.54             .1       .3
Left Levee      Station=  466.14      Elevation=  570.24
Right Levee     Station=  549.42      Elevation=  571.01

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 8       

INPUT
Description: STA 8
Station Elevation Data    num=     180
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev



       0  573.22    5.37  572.99   15.54  572.39   17.01  572.31   18.02  572.24
   28.65  572.08   37.56  572.23   40.29  572.17    44.3   571.8   51.93  571.34
   57.11  570.55   61.97  569.49   64.04  569.15   68.96  568.22   69.62  568.23
   73.68  568.32   75.39  568.35   76.66  568.38   83.14  568.61   85.41   568.7
   86.12  568.76   87.49   568.8   89.55  568.89    96.2  569.11   98.48  569.09
  101.83  569.03  110.12   568.9  111.11  568.89  115.75  568.74  118.84  568.66
  121.94  568.55  123.49   568.1  124.75  567.43  125.81  567.07  128.43  566.12
  133.57  564.27  135.66  564.73  139.92  565.52  142.37  565.35  147.88  565.53
  148.69   565.8  149.68  566.02  153.66  567.17  156.27   567.9  157.16  568.18
   163.3  569.82  163.53  569.88  163.63  569.87  165.02  569.36  168.05     570
  170.05     569  171.18  568.44  172.05     568   173.2  567.43  174.06     567
  175.95  566.03  178.07     565  179.04  564.49  180.08     564  181.14  563.43
  182.08     563  183.24  562.38  184.06     562  185.33  561.32  186.04     561
  187.42  560.26  188.01     560   189.5  559.19  189.96     559  191.59  558.13
  191.87     558  193.64  557.07   193.8     557  195.79  556.01  197.77  555.12
  198.05     555  198.43  554.85  200.48  554.06  200.63     554  200.69  553.98
  203.22     553  324.53     553  326.46  553.88  326.72     554  327.16   554.2
  327.36  554.29  330.59  555.76  330.76  555.84  331.12     556  333.14  556.92
  333.31     557  335.37  557.94  335.51     558  337.59  558.95   337.7     559
  337.89  559.08  337.97  559.12  341.96  560.94  342.09     561  344.27  561.99
  345.88  562.72  346.47  562.99  348.59  563.96  348.68     564  350.72  564.93
  350.88     565  351.03  565.07  353.99   565.2  354.04   565.2  354.17  565.21
  354.43  565.07  355.62  565.04  366.16  565.23  369.86  565.25   377.8  565.33
   389.4  565.59   389.5  565.59  401.08  565.65  405.13   565.7  410.84  565.88
   411.1   565.9  424.36   567.2  426.71  567.57  430.88  568.34  432.25  568.45
  433.85  568.38  437.15  568.37  438.59  568.48  439.75  568.37  439.82  568.92
  441.43  568.52  447.75  566.31  451.29  564.72  455.02  565.14  459.27  565.72
  467.59  565.79  470.91  565.53     473  564.93  476.72   563.8  481.26  564.85
  482.55  565.14  485.09  565.41  486.83  565.41  489.71   565.5     494  565.37
  496.28  565.06  504.13  566.78  505.82  567.17  506.68  567.29  517.46  568.65
  526.23  569.42   529.1  569.63  533.33  569.91  540.74  570.34  545.78  570.55
  552.38  570.84  562.09  571.42  564.02  571.54  565.32  571.64   571.8   572.1
  575.65  572.33  579.09  572.44  584.87  572.59  587.29  572.66  590.86  572.64
  598.93  572.64  610.57  572.48  619.62   572.7  622.21  572.77  623.96  572.93
  633.85   573.9  643.51  573.48  645.48  573.41  657.12   573.2  663.06  573.35
  668.76  573.48  677.16  573.92   680.4   574.1  692.04  573.74     700  573.71

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0    .035   51.93    .035  545.78    .035

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         51.93  545.78              100     100     100             .1       .3
Left Levee      Station=   441.1      Elevation=  568.43
Right Levee     Station=  518.63      Elevation=  568.71

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 7       

INPUT
Description: STA 7
Station Elevation Data    num=     169
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  572.24    4.02  572.06   15.66  571.46   23.93  570.94    27.3  570.76
   29.59  570.58   49.14  569.53   62.22   568.6   68.69  568.14   73.86   567.8
   85.49   567.2   88.23  567.08  107.78  566.02  108.77  565.96  110.23  565.91
  120.41  565.58  127.33  565.33  132.05  565.11  138.99  564.89  143.69  564.69
  155.32  563.89   162.7   562.8  164.88  562.38   169.1  563.62  174.28  564.56
  175.24  564.98  184.01  565.24  187.06   565.7  188.64  565.78  190.24  565.82
  196.53  565.93  201.88  566.06  205.51  566.05  208.51  565.91  217.75  565.58
  220.31  565.26  224.32  564.28  226.92  563.58  233.89  565.16  236.14  565.64
  239.71  566.39  241.92  566.46  245.16  566.52  246.85  566.54   247.9  566.56
  248.15  566.55  249.55  566.49  250.37  566.58  250.95  566.34  254.04  566.17
  254.63  565.81  255.24   565.7   258.5  565.08  258.71     565  258.92  564.93
  261.44     564  261.56  563.95  264.16     563  266.85  562.01  269.49  561.04
   269.6     561  272.13  560.07  272.33     560  274.77   559.1  275.05     559
  277.41  558.13  277.77     558  280.06  557.16   280.5     557   282.7  556.19
  283.22     556  285.34  555.22  288.66     554  289.41  553.73  291.39     553
  337.68     553  337.81  553.05  339.97     554  340.07  554.04  342.31     555
  342.37  555.02  344.66     556  345.05  556.17  346.66  556.96  346.73     557
  348.63  557.94  348.75     558  350.62  558.92  350.77     559  352.63  559.91
  352.79     560  354.63  560.91  354.81     561  356.65   561.9  356.84     562
  358.66   562.9  358.86     563  360.68  563.89  360.88     564  362.69  564.89
   362.9     565  364.62  565.89  364.84     566  365.07  566.11  366.86     567
  374.47  566.66  375.54   566.6  383.32     566  386.82  565.01  387.54  564.24
  395.69  564.73  399.73  565.03  400.98  565.06  411.37   565.2  420.53  564.98



  423.01   564.9   424.5  564.86  427.79  564.65  430.14  564.94  434.64  565.41
  440.07  565.37  446.28  565.38  455.42  565.48  457.92  565.49  459.62  565.51
  469.56  565.54  479.17  565.55  480.69  565.41   481.2   565.5  484.19  565.44
  492.84  565.24  496.03  564.77  496.96  564.83  497.43  564.44  500.65   565.1
  504.47  565.63  512.95  566.35  516.11  566.59  518.26  566.94  527.75  568.41
  537.81  569.71  539.39   569.9  541.72  570.05  551.03  570.69  552.52  570.76
  557.35  570.55  562.67  570.43  570.49  569.76  574.31  569.39   576.9  569.59
  585.94  570.31  596.45  570.67  597.58  570.72  599.25  570.81  609.22  571.33
  615.99  571.87  620.86  572.14   632.5  572.16  635.54  572.18  644.14  572.26
  655.09   572.6  655.77  572.62  667.41  573.07  674.63  573.11  679.05  573.11
  685.55  573.14  690.69  573.18  694.18  573.18     700  573.17

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0    .035   62.22    .035  552.52    .035

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         62.22  552.52           132.62     100   86.89             .1       .3
Left Levee      Station=  367.15      Elevation=     567
Right Levee     Station=  550.93      Elevation=  570.66

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 6       

INPUT
Description: STA 6
Station Elevation Data    num=     133
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  569.88    1.17  569.79   10.93  569.02    13.3  568.85   25.44  568.74
   28.58   568.5   37.57   567.8   46.23  567.08   49.71  566.82   57.38  566.29
   61.85  566.01   63.88  565.86   73.98  565.19   81.53  565.04   86.12  564.99
   96.23  564.76   98.26   564.7   99.18   564.7  110.39  564.72  116.82  564.52
  122.53  564.37  134.47  564.27  135.09  564.27   146.8  564.16  152.12  564.13
  158.94  564.13  169.77  564.06  171.07  564.07  173.94  564.06  183.21   564.1
  187.42  564.14  195.35  564.26  205.07   564.6  207.48  564.67  219.62  564.77
  222.72  564.64  231.75  564.39  240.36   564.7  243.55  564.77  245.94  564.78
  250.22  564.79  253.17  563.55  258.05  561.25  259.64  561.62  261.43  562.03
  265.57  562.97  267.88  563.53  269.61  563.73  275.66  564.32  278.02  564.34
  280.29  564.04  281.65  564.28  292.79  564.99  293.31     565  304.57  565.13
  307.17  565.14  309.42  565.12  312.18  564.93  316.86  563.82  317.93  563.97
   318.5   563.8  319.33  563.51     320  563.22  321.25  563.47  328.61  564.31
  328.84  564.31  329.37  564.32  340.98  564.65  346.25  564.59  353.12  564.83
   363.9  565.32  365.25   565.3  371.89  565.05  379.18  563.35  379.46  563.29
  383.66  563.66  389.52  564.25   399.2  564.73  401.66  564.76   413.8  564.65
  416.85  564.67  425.93   564.8   434.5  565.03  436.69   565.1  438.07  565.15
  445.93  565.24  450.21  565.31  452.15  565.24  462.34  564.78  464.51  564.33
  467.36  563.96  468.34  563.82  472.47   564.4  484.79  566.36  486.61  566.63
  487.44  566.73  498.75  568.11  505.09  567.38  510.89  566.57  522.74  566.81
  523.02  566.82  523.65  566.84  535.16  567.14  538.37  567.14  540.39  567.22
   547.3  567.38  558.04  567.95  559.43  568.02   562.5  568.12  571.57  568.39
  575.69  568.56   583.7  568.77  593.33  568.97  595.84  569.06  601.36  569.33
  607.98  569.64   608.1  569.64  609.35  569.72  620.11  570.03  628.63   569.9
  632.25  569.89  644.39  569.94  646.28  569.94  656.52  570.01  659.17  570.05
  663.93  570.21  668.66  570.45  679.07  571.29  680.79  571.42  681.58  571.49
  692.93  572.27  699.23  572.65     700  572.67

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0    .035   25.44    .035  620.11    .035

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         25.44  620.11            14.58     100  143.81             .1       .3
Left Levee      Station=    27.9      Elevation=   568.5
Right Levee     Station=  499.38      Elevation=   568.1

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 5       

INPUT
Description: STA 5
Station Elevation Data    num=      12
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  569.42      78     565     120     564     290     564     340     565



     375  565.44     412     564     452     565     465   567.5     520   566.7
     565     567     600     570

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0    .035       0    .035     600    .035

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
             0     600            73.29      70   64.68             .1       .3
Left Levee      Station=     .63      Elevation=  569.44
Right Levee     Station=  465.33      Elevation=   567.5

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 4.9     

INPUT
Description: STA 4.9
Station Elevation Data    num=       6
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0     565     450     565     465   562.5 485.001   562.5     500     565
     700     565

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0    .035       0    .035     700    .035

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
             0     700               60      60      60             .1       .3

CULVERT                

RIVER: RIVER-1         
REACH: Reach-1            RS: 4.7     

INPUT
Description: 
Distance from Upstream XS =       5
Deck/Roadway Width        =      50
Weir Coefficient          =     2.6
Upstream  Deck/Roadway Coordinates
    num=       9
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
       0   566.3     550  80.001  566.31     550     180  565.45     550
 279.999   565.3     550     380  565.64     550     480  566.51     550
     580  566.86     550     680  567.51     550     700   567.6     550

Upstream Bridge Cross Section Data
Station Elevation Data    num=       6
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0     565     450     565     465   562.5 485.001   562.5     500     565
     700     565

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0    .035       0    .035     700    .035

Bank Sta: Left   Right    Coeff Contr.   Expan.
             0     700             .1       .3

Downstream  Deck/Roadway Coordinates
    num=       9
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
       0   566.3     540  80.001  566.31     540     180  565.45     540
 279.999   565.3     540     380  565.64     540     480  566.51     540
     580  566.86     540     680  567.51     540     700   567.6     540

Downstream Bridge Cross Section Data
Station Elevation Data    num=       7
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
     350     562  414.71     562     428  561.55     430  561.55     465  561.55
     474     562     500     562

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
     350    .035     350    .035     500    .035



Bank Sta: Left   Right    Coeff Contr.   Expan.
           350     500             .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 =     .95
Elevation at which weir flow begins         =        
Energy head used in spillway design         =        
Spillway height used in design              =        
Weir crest shape                            = Broad Crested

Number of Culverts =  1 

Culvert Name     Shape      Rise    Span
Culvert #1      Circular     2.5        
FHWA Chart # 1 - Concrete Pipe Culvert
FHWA Scale # 1 - Square edge entrance with headwall
Solution Criteria = Highest U.S. EG
Culvert Upstrm Dist  Length    Top n  Bottom n  Depth Blocked  Entrance Loss Coef   Exit Loss 
Coef
                  1      50     .024     .024        0                   .2                1
Number of Barrels =  6 
Upstream   Elevation =  562.5 
Centerline Stations
    Sta.    Sta.    Sta.    Sta.    Sta.    Sta.
   466.5   469.5   472.5   475.5   478.5   481.5
Downstream Elevation =  561.55 
Centerline Stations
    Sta.    Sta.    Sta.    Sta.    Sta.    Sta.
     432     437     442     447     452     457

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 4.2     

INPUT
Description: STA 4.2
Station Elevation Data    num=       7
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
     350     562  414.71     562     428  561.55     430  561.55     465  561.55
     474     562     500     562

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
     350    .035     350    .035     500    .035

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           350     500               10      10      10             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 4.1     

INPUT
Description: STA 4.1
Station Elevation Data    num=      14
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0     565    12.8     564   91.76     563  269.65     563   314.9     562
     331   561.5  345.11  564.08   369.5   564.2  392.13  556.71   400.6  556.82
  423.85     564  439.51  566.04     452  566.71     464  566.93

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0    .035       0    .035     464    .035

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
             0     464               60      60      60             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 4       



INPUT
Description: STA 4
Station Elevation Data    num=      13
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0     565    39.3     563   61.62   562.5  194.97     563  215.86     563
  301.41     562  391.14     559  402.43  563.65  419.95  563.85  442.25  555.89
  457.97  556.38  501.65     565  516.03  566.67

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0    .035       0    .035  516.03    .035

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
             0  516.03              100     100     100             .1       .3
Left Levee      Station=  302.21      Elevation=  561.99
Right Levee     Station=  553.26      Elevation=   565.7

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 3       

INPUT
Description: STA 3
Station Elevation Data    num=      15
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0     565   45.71     563   139.6     562  267.95     562  304.62     559
  368.11     558  389.04   558.2  399.13  563.31  414.38  563.94  432.66  556.49
  461.08  555.06  473.44  560.48  479.56  559.82   486.4     560  583.87     565

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0    .035       0    .035  583.87    .035

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
             0  583.87            18.78     100  146.39             .1       .3
Left Levee      Station=     .63      Elevation=  565.01
Right Levee     Station=  473.55      Elevation=  560.47

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 2       

INPUT
Description: STA 2
Station Elevation Data    num=      16
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0     565    53.4     563  129.32     562  260.18     561  282.66     559
  328.96     558  387.18     558  397.18  563.22  412.51  563.84  432.62  555.44
  458.24  554.71  472.22  560.71  482.47  559.16  499.31     559  511.43     560
  629.55     567

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0    .035       0    .035  629.55    .035

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
             0  629.55              100     100     100             .1       .3
Left Levee      Station=   51.63      Elevation=     563
Right Levee     Station=  473.55      Elevation=  560.72

CROSS SECTION          

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

INPUT
Description: STA 1
Station Elevation Data    num=      16
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0     568  140.39     562  190.64     561  254.84     560  283.64     559
  339.06     558   413.2   557.8  423.22  563.14  439.69  563.32  458.88   554.5
  491.16  554.13  503.81   559.6  515.33     559  555.56     559  588.34     560
  653.35     565



Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0    .035       0    .035  653.35    .035

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
             0  653.35                0       0       0             .1       .3
Left Levee      Station=  140.15      Elevation=  562.07
Right Levee     Station=  504.53      Elevation=  559.58

                                                                                

SUMMARY OF MANNING'S N VALUES 

River:RIVER-1         
                                                                 
      Reach          River Sta.       n1        n2        n3     
                                                                 
 Reach-1              11                 .02       .02       .02 
 Reach-1              10                .035      .035      .035 
 Reach-1              9                 .035      .035      .035 
 Reach-1              8                 .035      .035      .035 
 Reach-1              7                 .035      .035      .035 
 Reach-1              6                 .035      .035      .035 
 Reach-1              5                 .035      .035      .035 
 Reach-1              4.9               .035      .035      .035 
 Reach-1              4.7          Culvert                     
 Reach-1              4.2               .035      .035      .035 
 Reach-1              4.1               .035      .035      .035 
 Reach-1              4                 .035      .035      .035 
 Reach-1              3                 .035      .035      .035 
 Reach-1              2                 .035      .035      .035 
 Reach-1              1                 .035      .035      .035 
                                                                 

                                                                                

SUMMARY OF REACH LENGTHS

River: RIVER-1         
                                                                 
      Reach          River Sta.      Left     Channel    Right   
                                                                 
 Reach-1              11                 100       100       100 
 Reach-1              10              215.02       100     53.41 
 Reach-1              9               267.74       100     32.54 
 Reach-1              8                  100       100       100 
 Reach-1              7               132.62       100     86.89 
 Reach-1              6                14.58       100    143.81 
 Reach-1              5                73.29        70     64.68 
 Reach-1              4.9                 60        60        60 
 Reach-1              4.7          Culvert                       
 Reach-1              4.2                 10        10        10 
 Reach-1              4.1                 60        60        60 
 Reach-1              4                  100       100       100 
 Reach-1              3                18.78       100    146.39 
 Reach-1              2                  100       100       100 
 Reach-1              1                    0         0         0 
                                                                 

                                                                                

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River: RIVER-1         

                                                       
      Reach          River Sta.     Contr.    Expan.   
                                                       
 Reach-1              11              .1        .3 
 Reach-1              10              .1        .3 
 Reach-1              9               .1        .3 
 Reach-1              8               .1        .3 
 Reach-1              7               .1        .3 
 Reach-1              6               .1        .3 
 Reach-1              5               .1        .3 
 Reach-1              4.9             .1        .3 
 Reach-1              4.7      Culvert             
 Reach-1              4.2             .1        .3 
 Reach-1              4.1             .1        .3 
 Reach-1              4               .1        .3 



 Reach-1              3               .1        .3 
 Reach-1              2               .1        .3 
 Reach-1              1               .1        .3 
                                                       



  

HEC-RAS  Plan: Plan 01   River: RIVER-1   Reach: Reach-1    Profile: PF 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 11      PF 1 889.00 565.10 570.73 568.44 571.07 0.000641 4.68 189.94 45.93 0.41

Reach-1 10      PF 1 889.00 564.92 570.55 568.66 570.93 0.004551 4.98 178.62 74.67 0.57

Reach-1 9       PF 1 889.00 564.07 569.02 569.02 570.12 0.014212 8.41 105.73 47.85 1.00

Reach-1 8       PF 1 889.00 553.00 567.09 567.35 568.32 0.022956 8.91 99.76 59.96 1.22

Reach-1 7       PF 1 889.00 553.00 566.40 566.40 566.95 0.017491 5.96 149.13 135.42 1.00

Reach-1 6       PF 1 889.00 561.25 566.45 564.94 566.47 0.000286 1.09 812.84 430.32 0.14

Reach-1 5       PF 1 889.00 564.00 566.42 564.83 566.44 0.000287 1.12 792.64 406.44 0.14

Reach-1 4.9     PF 1 889.00 562.50 566.41 565.22 566.42 0.000216 0.83 1073.50 700.00 0.12

Reach-1 4.7     Culvert

Reach-1 4.2     PF 1 889.00 561.55 562.88 562.88 563.40 0.018126 5.77 154.02 150.00 1.00

Reach-1 4.1     PF 1 889.00 556.71 560.25 561.10 562.94 0.034472 13.15 67.62 30.30 1.55

Reach-1 4       PF 1 889.00 555.89 559.34 559.82 560.82 0.025281 9.77 90.97 51.26 1.29

Reach-1 3       PF 1 889.00 555.06 559.51 558.78 559.73 0.003931 3.76 236.62 139.19 0.51

Reach-1 2       PF 1 889.00 554.71 559.03 558.44 559.27 0.005277 3.97 223.71 151.07 0.58

Reach-1 1       PF 1 889.00 554.13 558.52 557.00 558.75 0.005008 3.86 230.02 155.67 0.56
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PROJECT DATA
Project Title: BickmoreChannelExisting Condition 100-yr
Project File : BMCEexist-100yr.prj
Run Date and Time: 1/29/2013 4:07:12 PM

Project in English units

Project Description:
Channel Analysis for Existing Condition 100 Year

                                                                                

PLAN DATA

Plan Title: Plan 01
Plan File : e:\400-499\481\0481-125\PLANS\hydro\HEC-RAS\BMCEexist-100yr.p01

           Geometry Title: BickmoreChannelExisting Condition 100-yr
           Geometry File : e:\400-499\481\0481-125\PLANS\hydro\HEC-RAS\BMCEexist-100yr.g01

           Flow Title    : BickmoreChanne Existing Condition 100-yr
           Flow File     : e:\400-499\481\0481-125\PLANS\hydro\HEC-RAS\BMCEexist-100yr.f01

Plan Summary Information:
Number of:  Cross Sections =   14    Multiple Openings  =    0
            Culverts       =    1    Inline Structures  =    0
            Bridges        =    0    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:     Mixed Flow

                                                                                

FLOW DATA

Flow Title: BickmoreChanne Existing Condition 100-yr
Flow File : e:\400-499\481\0481-125\PLANS\hydro\HEC-RAS\BMCEexist-100yr.f01

Flow Data (cfs)
                                                             
  River           Reach           RS                   PF 1  
  RIVER-1         Reach-1         11                   1455  
                                                             

Boundary Conditions
                                                                                               
        
  River           Reach           Profile                       Upstream                 



Downstream     
                                                                                               
        
  RIVER-1         Reach-1         PF 1                      Normal S = 0.0011         Normal S 
= 0.005  
                                                                                               
        

                                                                                

GEOMETRY DATA

Geometry Title: BickmoreChannelExisting Condition 100-yr
Geometry File : e:\400-499\481\0481-125\PLANS\hydro\HEC-RAS\BMCEexist-100yr.g01

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 11      

INPUT
Description: STA 11
Station Elevation Data    num=     122
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  576.18  180.16  575.25  189.15  570.87  189.68  569.71  190.12  569.57
  190.95  569.31   194.1  568.35  195.26     568  195.72  568.23  197.31     569
  198.99  569.83  199.33     570  201.38     571  206.83  571.76  208.03     572
  208.94     572  209.79  571.83  209.83     571  244.41     571  244.42  571.25
  244.45     572  246.85  572.19   252.3  572.39  257.39  572.59  260.31  572.32
   261.3  572.92  262.39  573.21  262.82     573   264.1  572.36  264.81     572
   266.1  571.39   266.8     571  268.77   570.5   270.4     570  278.41     570
  281.07  569.14  281.76     569  282.31  568.84  288.81     567  289.71  566.75
  292.13  566.06   292.2  566.05  292.46     566  293.35  565.84  293.41  565.83
  303.16  564.22  304.48     564  309.46  563.18  310.53     563  361.86  554.53
  365.05     554  370.04  553.18  371.11     553  382.71  551.09  382.98  551.04
  383.23     551  383.45  550.96  386.67  550.43  388.26     550  395.75     550
  396.33  550.28  397.84     551  398.67   551.4  399.94     552  400.93  552.48
  403.15  553.53  406.51  555.14  408.32     556  409.59  556.61  412.51     558
  413.74  558.59  414.59     559  415.81  559.58   416.7     560  419.96  561.56
  420.89     562  422.03  562.55   424.1  563.53  425.08     564  430.32   566.5
  431.36     567  433.46     568  434.46  568.48  435.55     569  438.14  569.44
  438.85     570  444.67  572.84  452.33   576.2  463.83   576.2     490   565.1
   511.5   565.1  532.89  575.91  536.29  571.99  537.87  572.12  542.61  572.36
  546.17  572.57  548.26  572.74  555.73  573.01  558.27  573.08  565.42  573.16
  568.27   573.2  575.11  572.96  578.28  572.86   584.8  573.09  588.28  573.18
  598.29  573.97  604.18  574.53  608.29  574.98   618.3  575.26  623.56   575.3
   628.3   575.3  633.25  575.21  638.31   575.1  642.94  574.99  648.31  574.85
  658.32  574.92  668.32   574.9  681.69  574.91  688.34  574.95  691.38  574.95
  698.34  574.98     700  574.98

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0     .02  463.83     .02  532.89     .02

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        463.83  532.89              100     100     100             .1       .3
Left Levee      Station=  463.78      Elevation=  576.16
Right Levee     Station=  533.54      Elevation=  575.86

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 10      

INPUT
Description: STA 10
Station Elevation Data    num=     117
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  575.31  182.86  574.38  193.89  569.39  198.67  567.25  198.72  567.27
  198.82  567.32  198.91  567.37     199  567.41  199.13  567.47   199.3  567.56
  199.55  567.69  200.04  567.93  202.18     569  204.05  569.93  204.18     570
  206.18     571  212.49     571  212.51  570.56  212.54     570  246.49     570
  246.51  570.57  246.53     571  259.01  571.96  259.37  571.99  259.48  571.99
  259.59  571.98  259.73  571.96   264.6  571.34  265.97  571.15  266.13  571.07
  266.26     571  267.89  570.18  268.26     570  270.09  569.08  270.26     569
  272.26     568  272.36     568  273.26  568.01  278.43  567.69  281.38  567.52
  287.63  567.51  291.38  567.48  301.39  567.51  307.01  567.54  311.39  567.58



   316.7  567.44   321.4  567.33  326.39  567.29   331.4  567.19  341.41  567.31
  351.41  567.38  355.46  567.23  361.42  566.93  365.15  566.95  371.42  567.01
  374.83  567.09  381.43  567.28  384.52  567.26  391.43  567.24  394.21  567.09
  401.44  566.69   403.9  566.84  411.45  567.37  413.59  567.37  421.45  567.39
  431.46  567.45  442.89  567.41  450.02  568.97  451.47  569.28  452.35  569.41
  461.47  570.74  461.93  570.79  468.07  571.34  470.91   571.3  471.71  571.28
  476.23  571.18  481.22  570.19  481.44  570.14  488.97  564.92  508.97  564.92
   511.5   567.9  520.18  569.74   521.5  570.09  529.87   569.9  531.51  569.81
  539.56  569.92  541.51  569.92  549.25   570.3  551.52  570.38  558.94  570.87
  561.52  571.03  568.63  571.51  571.53   571.7  578.32  572.01  581.54  572.26
  588.01   572.8  591.54  573.14   597.7  573.47  601.55  573.69  607.39  573.72
  611.55  573.76  617.07  573.85  621.56  573.98  626.76  574.12  631.56  574.18
  641.57  574.15  646.14  574.15  651.57  574.21  655.83  574.49  661.58  574.93
  665.52  574.71  671.58  574.24  681.59  574.22   684.9  574.28  691.59  574.47
  694.59  574.48     700  574.52

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0    .035  259.01    .035  591.54    .035

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        259.01  591.54           215.02     100   53.41             .1       .3
Left Levee      Station=  469.86      Elevation=  571.33
Right Levee     Station=  571.55      Elevation=  571.68

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 9       

INPUT
Description: STA 9
Station Elevation Data    num=      73
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  573.33  162.52  572.84  166.21  571.02  167.97  570.09  172.92  567.52
  175.83     566  177.08  566.61  178.76  567.44  180.67  568.37  183.29  569.66
  183.99     570  225.19     570   225.2  570.21  226.69  570.31  236.53     571
  238.44  571.04  239.02     571   240.2     571  240.63     571  244.97   570.1
  245.49     570  246.36  569.78  458.06  569.79  462.52   570.1  464.36  570.22
  466.67  570.22   472.2  570.13  472.59  570.12  481.37  566.27   482.4  565.85
  483.55  565.68  487.07  565.21  488.45  564.95  491.02  564.58  495.05  564.07
  497.06  565.37  497.27  565.46  497.66  565.57  507.47  567.95  510.44  568.12
  517.67  568.51  523.22  569.05  527.88   569.6     536  570.13  538.08  570.28
  546.29  570.84  548.28  570.97  548.78  571.02  558.48  571.94  561.56  572.14
  568.68  572.77  574.34  573.02  578.88  573.17  587.13  573.37  589.09   573.4
  599.29  573.45  599.91  573.45  609.49  573.51  612.69  573.46  619.69   573.3
  625.47   573.3  629.89  573.25  638.25  573.55  640.09   573.6   650.3  574.62
  651.03  574.58   660.5     574  663.82  573.93   670.7  573.75   676.6  573.82
   680.9  573.85   691.1  574.14     700  573.97

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0    .035   240.2    .035  558.48    .035

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         240.2  558.48           267.74     100   32.54             .1       .3
Left Levee      Station=  238.99      Elevation=  571.05
Right Levee     Station=  549.42      Elevation=  571.01

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 8       

INPUT
Description: STA 8
Station Elevation Data    num=     180
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  573.22    5.37  572.99   15.54  572.39   17.01  572.31   18.02  572.24
   28.65  572.08   37.56  572.23   40.29  572.17    44.3   571.8   51.93  571.34
   57.11  570.55   61.97  569.49   64.04  569.15   68.96  568.22   69.62  568.23
   73.68  568.32   75.39  568.35   76.66  568.38   83.14  568.61   85.41   568.7
   86.12  568.76   87.49   568.8   89.55  568.89    96.2  569.11   98.48  569.09
  101.83  569.03  110.12   568.9  111.11  568.89  115.75  568.74  118.84  568.66
  121.94  568.55  123.49   568.1  124.75  567.43  125.81  567.07  128.43  566.12
  133.57  564.27  135.66  564.73  139.92  565.52  142.37  565.35  147.88  565.53
  148.69   565.8  149.68  566.02  153.66  567.17  156.27   567.9  157.16  568.18



   163.3  569.82  163.53  569.88  163.63  569.87  165.02  569.36  168.05     570
  170.05     569  171.18  568.44  172.05     568   173.2  567.43  174.06     567
  175.95  566.03  178.07     565  179.04  564.49  180.08     564  181.14  563.43
  182.08     563  183.24  562.38  184.06     562  185.33  561.32  186.04     561
  187.42  560.26  188.01     560   189.5  559.19  189.96     559  191.59  558.13
  191.87     558  193.64  557.07   193.8     557  195.79  556.01  197.77  555.12
  198.05     555  198.43  554.85  200.48  554.06  200.63     554  200.69  553.98
  203.22     553  324.53     553  326.46  553.88  326.72     554  327.16   554.2
  327.36  554.29  330.59  555.76  330.76  555.84  331.12     556  333.14  556.92
  333.31     557  335.37  557.94  335.51     558  337.59  558.95   337.7     559
  337.89  559.08  337.97  559.12  341.96  560.94  342.09     561  344.27  561.99
  345.88  562.72  346.47  562.99  348.59  563.96  348.68     564  350.72  564.93
  350.88     565  351.03  565.07  353.99   565.2  354.04   565.2  354.17  565.21
  354.43  565.07  355.62  565.04  366.16  565.23  369.86  565.25   377.8  565.33
   389.4  565.59   389.5  565.59  401.08  565.65  405.13   565.7  410.84  565.88
   411.1   565.9  424.36   567.2  426.71  567.57  430.88  568.34  432.25  568.45
  433.85  568.38  437.15  568.37  438.59  568.48  439.75  568.37  441.69  568.38
  441.69  568.41  447.75  566.31  451.29  564.72  455.02  565.14  459.27  565.72
  467.59  565.79  470.91  565.53     473  564.93  476.72   563.8  481.26  564.85
  482.55  565.14  485.09  565.41  486.83  565.41  489.71   565.5     494  565.37
  496.28  565.06  504.13  566.78  505.82  567.17  506.68  567.29  517.46  568.65
  526.23  569.42   529.1  569.63  533.33  569.91  540.74  570.34  545.78  570.55
  552.38  570.84  562.09  571.42  564.02  571.54  565.32  571.64   571.8   572.1
  575.65  572.33  579.09  572.44  584.87  572.59  587.29  572.66  590.86  572.64
  598.93  572.64  610.57  572.48  619.62   572.7  622.21  572.77  623.96  572.93
  633.85   573.9  643.51  573.48  645.48  573.41  657.12   573.2  663.06  573.35
  668.76  573.48  677.16  573.92   680.4   574.1  692.04  573.74     700  573.71

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0    .035   51.93    .035  545.78    .035

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         51.93  545.78              100     100     100             .1       .3
Left Levee      Station=  168.91      Elevation=     570
Right Levee     Station=  518.63      Elevation=  568.71

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 7       

INPUT
Description: STA 7
Station Elevation Data    num=     169
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  572.24    4.02  572.06   15.66  571.46   23.93  570.94    27.3  570.76
   29.59  570.58   49.14  569.53   62.22   568.6   68.69  568.14   73.86   567.8
   85.49   567.2   88.23  567.08  107.78  566.02  108.77  565.96  110.23  565.91
  120.41  565.58  127.33  565.33  132.05  565.11  138.99  564.89  143.69  564.69
  155.32  563.89   162.7   562.8  164.88  562.38   169.1  563.62  174.28  564.56
  175.24  564.98  184.01  565.24  187.06   565.7  188.64  565.78  190.24  565.82
  196.53  565.93  201.88  566.06  205.51  566.05  208.51  565.91  217.75  565.58
  220.31  565.26  224.32  564.28  226.92  563.58  233.89  565.16  236.14  565.64
  239.71  566.39  241.92  566.46  245.16  566.52  246.85  566.54   247.9  566.56
  248.15  566.55  249.55  566.49  250.37  566.58  250.95  566.34  254.04  566.17
  254.63  565.81  255.24   565.7   258.5  565.08  258.71     565  258.92  564.93
  261.44     564  261.56  563.95  264.16     563  266.85  562.01  269.49  561.04
   269.6     561  272.13  560.07  272.33     560  274.77   559.1  275.05     559
  277.41  558.13  277.77     558  280.06  557.16   280.5     557   282.7  556.19
  283.22     556  285.34  555.22  288.66     554  289.41  553.73  291.39     553
  337.68     553  337.81  553.05  339.97     554  340.07  554.04  342.31     555
  342.37  555.02  344.66     556  345.05  556.17  346.66  556.96  346.73     557
  348.63  557.94  348.75     558  350.62  558.92  350.77     559  352.63  559.91
  352.79     560  354.63  560.91  354.81     561  356.65   561.9  356.84     562
  358.66   562.9  358.86     563  360.68  563.89  360.88     564  362.69  564.89
   362.9     565  364.62  565.89  364.84     566  365.07  566.11  366.86     567
  374.47  566.66  375.54   566.6  383.32     566  386.82  565.01  387.54  564.24
  395.69  564.73  399.73  565.03  400.98  565.06  411.37   565.2  420.53  564.98
  423.01   564.9   424.5  564.86  427.79  564.65  430.14  564.94  434.64  565.41
  440.07  565.37  446.28  565.38  455.42  565.48  457.92  565.49  459.62  565.51
  469.56  565.54  479.17  565.55  480.69  565.41   481.2   565.5  484.19  565.44
  492.84  565.24  496.03  564.77  496.96  564.83  497.43  564.44  500.65   565.1
  504.47  565.63  512.95  566.35  516.11  566.59  518.26  566.94  527.75  568.41
  537.81  569.71  539.39   569.9  541.72  570.05  551.03  570.69  552.52  570.76
  557.35  570.55  562.67  570.43  570.49  569.76  574.31  569.39   576.9  569.59
  585.94  570.31  596.45  570.67  597.58  570.72  599.25  570.81  609.22  571.33
  615.99  571.87  620.86  572.14   632.5  572.16  635.54  572.18  644.14  572.26



  655.09   572.6  655.77  572.62  667.41  573.07  674.63  573.11  679.05  573.11
  685.55  573.14  690.69  573.18  694.18  573.18     700  573.17

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0    .035   62.22    .035  552.52    .035

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         62.22  552.52           132.62     100   86.89             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 6       

INPUT
Description: STA 6
Station Elevation Data    num=     133
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  569.88    1.17  569.79   10.93  569.02    13.3  568.85   25.44  568.74
   28.58   568.5   37.57   567.8   46.23  567.08   49.71  566.82   57.38  566.29
   61.85  566.01   63.88  565.86   73.98  565.19   81.53  565.04   86.12  564.99
   96.23  564.76   98.26   564.7   99.18   564.7  110.39  564.72  116.82  564.52
  122.53  564.37  134.47  564.27  135.09  564.27   146.8  564.16  152.12  564.13
  158.94  564.13  169.77  564.06  171.07  564.07  173.94  564.06  183.21   564.1
  187.42  564.14  195.35  564.26  205.07   564.6  207.48  564.67  219.62  564.77
  222.72  564.64  231.75  564.39  240.36   564.7  243.55  564.77  245.94  564.78
  250.22  564.79  253.17  563.55  258.05  561.25  259.64  561.62  261.43  562.03
  265.57  562.97  267.88  563.53  269.61  563.73  275.66  564.32  278.02  564.34
  280.29  564.04  281.65  564.28  292.79  564.99  293.31     565  304.57  565.13
  307.17  565.14  309.42  565.12  312.18  564.93  316.86  563.82  317.93  563.97
   318.5   563.8  319.33  563.51     320  563.22  321.25  563.47  328.61  564.31
  328.84  564.31  329.37  564.32  340.98  564.65  346.25  564.59  353.12  564.83
   363.9  565.32  365.25   565.3  371.89  565.05  379.18  563.35  379.46  563.29
  383.66  563.66  389.52  564.25   399.2  564.73  401.66  564.76   413.8  564.65
  416.85  564.67  425.93   564.8   434.5  565.03  436.69   565.1  438.07  565.15
  445.93  565.24  450.21  565.31  452.15  565.24  462.34  564.78  464.51  564.33
  467.36  563.96  468.34  563.82  472.47   564.4  484.79  566.36  486.61  566.63
  487.44  566.73  498.75  568.11  505.09  567.38  510.89  566.57  522.74  566.81
  523.02  566.82  523.65  566.84  535.16  567.14  538.37  567.14  540.39  567.22
   547.3  567.38  558.04  567.95  559.43  568.02   562.5  568.12  571.57  568.39
  575.69  568.56   583.7  568.77  593.33  568.97  595.84  569.06  601.36  569.33
  607.98  569.64   608.1  569.64  609.35  569.72  620.11  570.03  628.63   569.9
  632.25  569.89  644.39  569.94  646.28  569.94  656.52  570.01  659.17  570.05
  663.93  570.21  668.66  570.45  679.07  571.29  680.79  571.42  681.58  571.49
  692.93  572.27  699.23  572.65     700  572.67

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0    .035   25.44    .035  620.11    .035

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         25.44  620.11            14.58     100  143.81             .1       .3
Left Levee      Station=    27.9      Elevation=   568.5
Right Levee     Station=  499.38      Elevation=   568.1

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 5       

INPUT
Description: STA 5
Station Elevation Data    num=      12
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0  569.42      78     565     120     564     290     564     340     565
     375  565.44     412     564     452     565     465   567.5     520   566.7
     565     567     600     570

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0    .035       0    .035     600    .035

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
             0     600            73.29      70   64.68             .1       .3
Left Levee      Station=     .63      Elevation=  569.44
Right Levee     Station=  465.33      Elevation=   567.5



CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 4.9     

INPUT
Description: STA 4.9
Station Elevation Data    num=       6
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0     565     450     565     465   562.5 485.001   562.5     500     565
     700     565

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0    .035       0    .035     700    .035

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
             0     700               60      60      60             .1       .3

CULVERT                

RIVER: RIVER-1         
REACH: Reach-1            RS: 4.7     

INPUT
Description: 
Distance from Upstream XS =       5
Deck/Roadway Width        =      50
Weir Coefficient          =     2.6
Upstream  Deck/Roadway Coordinates
    num=       9
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
       0   566.3     550  80.001  566.31     550     180  565.45     550
 279.999   565.3     550     380  565.64     550     480  566.51     550
     580  566.86     550     680  567.51     550     700   567.6     550

Upstream Bridge Cross Section Data
Station Elevation Data    num=       6
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0     565     450     565     465   562.5 485.001   562.5     500     565
     700     565

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0    .035       0    .035     700    .035

Bank Sta: Left   Right    Coeff Contr.   Expan.
             0     700             .1       .3

Downstream  Deck/Roadway Coordinates
    num=       9
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
       0   566.3     540  80.001  566.31     540     180  565.45     540
 279.999   565.3     540     380  565.64     540     480  566.51     540
     580  566.86     540     680  567.51     540     700   567.6     540

Downstream Bridge Cross Section Data
Station Elevation Data    num=       7
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
     350     562  414.71     562     428  561.55     430  561.55     465  561.55
     474     562     500     562

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
     350    .035     350    .035     500    .035

Bank Sta: Left   Right    Coeff Contr.   Expan.
           350     500             .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 =     .95
Elevation at which weir flow begins         =        
Energy head used in spillway design         =        
Spillway height used in design              =        
Weir crest shape                            = Broad Crested



Number of Culverts =  1 

Culvert Name     Shape      Rise    Span
Culvert #1      Circular     2.5        
FHWA Chart # 1 - Concrete Pipe Culvert
FHWA Scale # 1 - Square edge entrance with headwall
Solution Criteria = Highest U.S. EG
Culvert Upstrm Dist  Length    Top n  Bottom n  Depth Blocked  Entrance Loss Coef   Exit Loss 
Coef
                  1      50     .024     .024        0                   .2                1
Number of Barrels =  6 
Upstream   Elevation =  562.5 
Centerline Stations
    Sta.    Sta.    Sta.    Sta.    Sta.    Sta.
   466.5   469.5   472.5   475.5   478.5   481.5
Downstream Elevation =  561.55 
Centerline Stations
    Sta.    Sta.    Sta.    Sta.    Sta.    Sta.
     432     437     442     447     452     457

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 4.2     

INPUT
Description: STA 4.2
Station Elevation Data    num=       7
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
     350     562  414.71     562     428  561.55     430  561.55     465  561.55
     474     562     500     562

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
     350    .035     350    .035     500    .035

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
           350     500               10      10      10             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 4.1     

INPUT
Description: STA 4.1
Station Elevation Data    num=      14
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0     565    12.8     564   91.76     563  269.65     563   314.9     562
     331   561.5  345.11  564.08   369.5   564.2  392.13  556.71   400.6  556.82
  423.85     564  439.51  566.04     452  566.71     464  566.93

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0    .035       0    .035     464    .035

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
             0     464               60      60      60             .1       .3

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 4       

INPUT
Description: STA 4
Station Elevation Data    num=      13
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0     565    39.3     563   61.62   562.5  194.97     563  215.86     563
  301.41     562  391.14     559  402.43  563.65  419.95  563.85  442.25  555.89
  457.97  556.38  501.65     565  516.03  566.67

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0    .035       0    .035  516.03    .035



Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
             0  516.03              100     100     100             .1       .3
Left Levee      Station=  334.85      Elevation=  562.58
Right Levee     Station=  553.26      Elevation=   565.7

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 3       

INPUT
Description: STA 3
Station Elevation Data    num=      15
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0     565   45.71     563   139.6     562  267.95     562  304.62     559
  368.11     558  389.04   558.2  399.13  563.31  414.38  563.94  432.66  556.49
  461.08  555.06  473.44  560.48  479.56  559.82   486.4     560  583.87     565

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0    .035       0    .035  583.87    .035

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
             0  583.87            18.78     100  146.39             .1       .3
Left Levee      Station=     .63      Elevation=  565.01
Right Levee     Station=  473.55      Elevation=  560.47

CROSS SECTION          

RIVER: RIVER-1         
REACH: Reach-1            RS: 2       

INPUT
Description: STA 2
Station Elevation Data    num=      16
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0     565    53.4     563  129.32     562  260.18     561  282.66     559
  328.96     558  387.18     558  397.18  563.22  412.51  563.84  432.62  555.44
  458.24  554.71  472.22  560.71  482.47  559.16  499.31     559  511.43     560
  629.55     567

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0    .035       0    .035  629.55    .035

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
             0  629.55              100     100     100             .1       .3
Left Levee      Station=   51.63      Elevation=     563
Right Levee     Station=  473.55      Elevation=  560.72

CROSS SECTION          

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

INPUT
Description: STA 1
Station Elevation Data    num=      16
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0     568  140.39     562  190.64     561  254.84     560  283.64     559
  339.06     558   413.2   557.8  423.22  563.14  439.69  563.32  458.88   554.5
  491.16  554.13  503.81   559.6  515.33     559  555.56     559  588.34     560
  653.35     565

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0    .035       0    .035  653.35    .035

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
             0  653.35                0       0       0             .1       .3
Left Levee      Station=  140.15      Elevation=  562.07
Right Levee     Station=  504.53      Elevation=  559.58

                                                                                



SUMMARY OF MANNING'S N VALUES 

River:RIVER-1         
                                                                 
      Reach          River Sta.       n1        n2        n3     
                                                                 
 Reach-1              11                 .02       .02       .02 
 Reach-1              10                .035      .035      .035 
 Reach-1              9                 .035      .035      .035 
 Reach-1              8                 .035      .035      .035 
 Reach-1              7                 .035      .035      .035 
 Reach-1              6                 .035      .035      .035 
 Reach-1              5                 .035      .035      .035 
 Reach-1              4.9               .035      .035      .035 
 Reach-1              4.7          Culvert                     
 Reach-1              4.2               .035      .035      .035 
 Reach-1              4.1               .035      .035      .035 
 Reach-1              4                 .035      .035      .035 
 Reach-1              3                 .035      .035      .035 
 Reach-1              2                 .035      .035      .035 
 Reach-1              1                 .035      .035      .035 
                                                                 

                                                                                

SUMMARY OF REACH LENGTHS

River: RIVER-1         
                                                                 
      Reach          River Sta.      Left     Channel    Right   
                                                                 
 Reach-1              11                 100       100       100 
 Reach-1              10              215.02       100     53.41 
 Reach-1              9               267.74       100     32.54 
 Reach-1              8                  100       100       100 
 Reach-1              7               132.62       100     86.89 
 Reach-1              6                14.58       100    143.81 
 Reach-1              5                73.29        70     64.68 
 Reach-1              4.9                 60        60        60 
 Reach-1              4.7          Culvert                       
 Reach-1              4.2                 10        10        10 
 Reach-1              4.1                 60        60        60 
 Reach-1              4                  100       100       100 
 Reach-1              3                18.78       100    146.39 
 Reach-1              2                  100       100       100 
 Reach-1              1                    0         0         0 
                                                                 

                                                                                

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River: RIVER-1         

                                                       
      Reach          River Sta.     Contr.    Expan.   
                                                       
 Reach-1              11              .1        .3 
 Reach-1              10              .1        .3 
 Reach-1              9               .1        .3 
 Reach-1              8               .1        .3 
 Reach-1              7               .1        .3 
 Reach-1              6               .1        .3 
 Reach-1              5               .1        .3 
 Reach-1              4.9             .1        .3 
 Reach-1              4.7      Culvert             
 Reach-1              4.2             .1        .3 
 Reach-1              4.1             .1        .3 
 Reach-1              4               .1        .3 
 Reach-1              3               .1        .3 
 Reach-1              2               .1        .3 
 Reach-1              1               .1        .3 
                                                       



  

HEC-RAS  Plan: Plan 01   River: RIVER-1   Reach: Reach-1    Profile: PF 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 11      PF 1 1455.00 565.10 571.34 569.57 572.03 0.001161 6.65 218.69 48.57 0.55

Reach-1 10      PF 1 1455.00 564.92 571.14 570.41 571.78 0.006686 6.42 226.73 86.81 0.70

Reach-1 9       PF 1 1455.00 564.07 570.23 570.23 570.68 0.018503 5.42 268.31 292.99 1.00

Reach-1 8       PF 1 1455.00 553.00 566.84 554.63 566.84 0.000016 0.64 2266.61 304.39 0.04

Reach-1 7       PF 1 1455.00 553.00 566.82 566.84 0.000085 0.93 1567.12 420.31 0.08

Reach-1 6       PF 1 1455.00 561.25 566.78 565.21 566.82 0.000454 1.52 957.60 437.63 0.18

Reach-1 5       PF 1 1455.00 564.00 566.73 565.10 566.77 0.000476 1.58 921.25 413.60 0.19

Reach-1 4.9     PF 1 1455.00 562.50 566.72 565.37 566.74 0.000314 1.13 1291.44 700.00 0.15

Reach-1 4.7     Culvert

Reach-1 4.2     PF 1 1455.00 561.55 563.28 563.28 564.00 0.016467 6.82 213.49 150.00 1.01

Reach-1 4.1     PF 1 1455.00 556.71 562.16 563.14 563.72 0.021520 10.04 144.86 68.97 1.22

Reach-1 4       PF 1 1455.00 555.89 559.88 560.62 561.99 0.037775 11.65 124.86 73.16 1.57

Reach-1 3       PF 1 1455.00 555.06 560.08 559.28 560.40 0.004306 4.56 319.00 149.98 0.55

Reach-1 2       PF 1 1455.00 554.71 559.60 558.97 559.93 0.005063 4.65 312.67 161.26 0.59

Reach-1 1       PF 1 1455.00 554.13 559.12 558.42 559.42 0.005000 4.35 334.58 189.51 0.58
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 FILE: 481178linej.WSW                       W S P G W  - EDIT LISTING - Version 14.06               Date: 1-31-2013  Time: 2:35:21
                                         WATER SURFACE PROFILE - CHANNEL DEFINITION LISTING                              PAGE    1
  CARD  SECT  CHN   NO OF  AVE PIER  HEIGHT 1  BASE    ZL    ZR   INV   Y(1)  Y(2)  Y(3)  Y(4)  Y(5)  Y(6)  Y(7)  Y(8)  Y(9)  Y(10)  
  CODE   NO   TYPE PIER/PIP WIDTH    DIAMETER  WIDTH              DROP
 
  CD      3    3      2    1.000    4.000   36.000    .000   .000    .00
  CD      4    4      1             7.000
  CD      5    2      0     .000    8.000   50.000                   .00
  CD      6    1      0     .000    8.000   20.000   2.000  2.000    .00
  CD      7    1      0     .000   10.000   65.000   2.000  2.000    .00
  CD      9    1      0     .000    5.300   32.000   2.000  2.000    .00
  CD     10    1      0     .000    6.000   26.000   2.000  2.000    .00
  CD     11    2      0     .000    7.700   52.000                   .00
  CD     12    2      0     .000    4.600   75.000                   .00
  CD     13    1      0     .000    4.600    4.600   2.000  2.000    .00
  CD      1    5      0        .000
  CD      2    5      0        .000
 FILE:                                       W S P G W  - EDIT LISTING - Version 14.06               Date: 1-31-2013  Time: 2:35:21
                                        WATER SURFACE PROFILE - CROSS SECTION POINT LISTING                              PAGE    2
    CARD  SECT  NO OF    X(1) , Y(1)    X(2) , Y(2)    X(3) , Y(3)    X(4) , Y(4)    X(5) , Y(5)    X(6) , Y(6)    X(7) , Y(7) 
    CODE   NO   POINTS   X(8) , Y(8)    X(9) , Y(9)   X(10) ,Y(10)   X(11) ,Y(11)    X(N) , Y(N)   X(N+1),Y(N+1)  X(35) ,Y(35)
 
    PTS     1     4        .000 560.800   13.600 554.800   40.000 555.100   60.000 563.800
    PTS     2     5        .000 560.000   10.000 555.300   35.000 555.300   76.000 555.300   85.000 560.000
                                                        W S P G W                                                      PAGE NO   1
                             WATER SURFACE PROFILE - TITLE CARD LISTING
 HEADING LINE NO 1 IS - 
                               PINE BOX  LINE 'J'                                                        
 HEADING LINE NO 2 IS -
                                                                                                         
 HEADING LINE NO 3 IS -
                                                                                                         
                                                        W S P G W                                                      PAGE NO   2
                             WATER SURFACE PROFILE - ELEMENT CARD LISTING
  ELEMENT NO   1 IS A SYSTEM OUTLET     *         *     *
                      U/S DATA   STATION    INVERT  SECT                                     W S ELEV
                                  673.000  554.030    9                                        554.030
  ELEMENT NO   2 IS A TRANSITION        *         *     *
                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS   ANGLE 
                                  773.000  554.800   10               .030                          .000     .000
  ELEMENT NO   3 IS A TRANSITION        *         *     *
                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS   ANGLE 
                                  873.000  555.300    7               .033                          .000     .000
  ELEMENT NO   4 IS A JUNCTION          *         *     *     *                  *                   *               *
                      U/S DATA   STATION    INVERT  SECT LAT-1 LAT-2   N      Q3        Q4     INVERT-3 INVERT-4  PHI 3  PHI 4
                                  893.000  555.400    3     4     0   .015   123.000      .000   555.400      .000    .000     .000
                                                                                                   RADIUS    ANGLE
                                                                                                     .000    .000
  ELEMENT NO   5 IS A REACH             *         *     *
                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H
                                 1071.000  560.840    3               .015                          .000     .000      .000     0
  ELEMENT NO   6 IS A REACH             *         *     *
                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H
                                 1222.000  561.600    3               .015                          .000     .000      .000     0
  ELEMENT NO   7 IS A  WALL  ENTRANCE                   *
                      U/S DATA   STATION    INVERT  SECT              FP
                                 1222.000  561.600   11               .200
  ELEMENT NO   8 IS A TRANSITION        *         *     *
                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS   ANGLE 
                                 1297.000  564.450    6               .033                          .000     .000
  ELEMENT NO   9 IS A REACH             *         *     *
                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H
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481178linej.EDT
                                 1335.000  564.500    6               .033                          .000     .000      .000     0
  ELEMENT NO  10 IS A REACH             *         *     *
                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H
                                 1583.120  564.790    6               .030                          .000     .000      .000     0
  ELEMENT NO  11 IS A REACH             *         *     *
                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H
                                 1643.000  564.860    6               .030                       108.917   31.500      .000     0
  ELEMENT NO  12 IS A REACH             *         *     *
                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H
                                 1689.240  564.920    6               .030                          .000     .000      .000     0
                                                        W S P G W                                                      PAGE NO   3
                             WATER SURFACE PROFILE - ELEMENT CARD LISTING
  ELEMENT NO  13 IS A SYSTEM HEADWORKS                  *                      *
                      U/S DATA   STATION    INVERT  SECT                                     W S ELEV
                                 1689.240  564.920    6                                      571.500
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� FILE: 481178linej.WSW                       W S P G W - CIVILDESIGN Version 14.06                                         PAGE    1
                                Program Package Serial Number: 1584                                     
                                                    WATER SURFACE PROFILE LISTING                    Date: 1-31-2013  Time: 2:35:23
                          PINE BOX  LINE 'J'                                                        
                                                                                                    
                                                                                                    
 ************************************************************************************************************************** ********
          | Invert  |  Depth |  Water  |    Q    |  Vel     Vel  |  Energy | Super |Critical|Flow Top|Height/|Base Wt|      |No Wth
  Station |  Elev   |  (FT)  |  Elev   |  (CFS)  | (FPS)    Head |  Grd.El.|  Elev | Depth  | Width  |Dia.-FT|or I.D.|  ZL  |Prs/Pip
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-    -|
  L/Elem  |Ch Slope |        |         |         |         SF Ave|    HF   |SE Dpth|Froude N|Norm Dp |  "N"  | X-Fall|  ZR  |Type Ch
 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |*******
          |         |        |         |         |               |         |       |        |        |       |       |      |       
   673.000   554.030    3.222   557.252   1400.00   11.30    1.98   559.24     .00    3.61    44.89    5.300   32.000  2.00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
 TRANS STR   .0077                                          .0117     1.17    3.22    1.20             .030       .00  2.00  TRAP   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
   773.000   554.800    4.020   558.820   1400.00   10.23    1.63   560.45     .00    4.02    42.08    6.000   26.000  2.00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
 TRANS STR   .0050                                          .0060      .60    4.02    1.00             .033       .00  2.00  TRAP   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
   873.000   555.300    5.948   561.248   1400.00    3.06     .15   561.39     .00    2.37    88.79   10.000   65.000  2.00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
 JUNCT STR   .0050                                                             5.95     .24             .015      .00  2.00  TRAP   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
   893.000   555.400    1.932   557.332   1277.00   19.44    5.87   563.20     .00    3.53    36.00    4.000   36.000   .00   2  1.0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
     7.630    .0306                                         .0235      .18     1.93    2.54    1.77    .015       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
   900.630   555.633    1.943   557.576   1277.00   19.33    5.80   563.38     .00    3.53    36.00    4.000   36.000   .00   2  1.0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    48.991    .0306                                         .0217     1.06     1.94    2.52    1.77    .015       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
   949.621   557.130    2.038   559.168   1277.00   18.43    5.28   564.44     .00    3.53    36.00    4.000   36.000   .00   2  1.0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    32.462    .0306                                         .0189      .61     2.04    2.34    1.77    .015       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
   982.083   558.123    2.137   560.260   1277.00   17.57    4.80   565.06     .00    3.53    36.00    4.000   36.000   .00   2  1.0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    23.363    .0306                                         .0164      .38     2.14    2.18    1.77    .015       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1005.446   558.837    2.241   561.078   1277.00   16.76    4.36   565.44     .00    3.53    36.00    4.000   36.000   .00   2  1.0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    17.555    .0306                                         .0142      .25     2.24    2.03    1.77    .015       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1023.001   559.373    2.351   561.724   1277.00   15.98    3.96   565.69     .00    3.53    36.00    4.000   36.000   .00   2  1.0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    13.489    .0306                                         .0124      .17     2.35    1.89    1.77    .015       .00   .00  BOX    
� FILE: 481178linej.WSW                       W S P G W - CIVILDESIGN Version 14.06                                         PAGE    2
                                Program Package Serial Number: 1584                                     
                                                    WATER SURFACE PROFILE LISTING                    Date: 1-31-2013  Time: 2:35:23
                          PINE BOX  LINE 'J'                                                        
                                                                                                    
                                                                                                    
 ************************************************************************************************************************** ********
          | Invert  |  Depth |  Water  |    Q    |  Vel     Vel  |  Energy | Super |Critical|Flow Top|Height/|Base Wt|      |No Wth
  Station |  Elev   |  (FT)  |  Elev   |  (CFS)  | (FPS)    Head |  Grd.El.|  Elev | Depth  | Width  |Dia.-FT|or I.D.|  ZL  |Prs/Pip
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-    -|
  L/Elem  |Ch Slope |        |         |         |         SF Ave|    HF   |SE Dpth|Froude N|Norm Dp |  "N"  | X-Fall|  ZR  |Type Ch
 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |*******
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1036.490   559.785    2.466   562.251   1277.00   15.23    3.60   565.85     .00    3.53    36.00    4.000   36.000   .00   2  1.0

Page 1



481178linej.OUT
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    10.458    .0306                                         .0107      .11     2.47    1.76    1.77    .015       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1046.947   560.105    2.586   562.691   1277.00   14.52    3.28   565.97     .00    3.53    36.00    4.000   36.000   .00   2  1.0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
     8.089    .0306                                         .0094      .08     2.59    1.64    1.77    .015       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1055.037   560.352    2.712   563.064   1277.00   13.85    2.98   566.04     .00    3.53    36.00    4.000   36.000   .00   2  1.0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
     6.171    .0306                                         .0081      .05     2.71    1.52    1.77    .015       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1061.208   560.541    2.844   563.385   1277.00   13.20    2.71   566.09     .00    3.53    36.00    4.000   36.000   .00   2  1.0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
     4.572    .0306                                         .0071      .03     2.84    1.42    1.77    .015       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1065.780   560.680    2.983   563.664   1277.00   12.59    2.46   566.12     .00    3.53    36.00    4.000   36.000   .00   2  1.0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
     3.206    .0306                                         .0062      .02     2.98    1.32    1.77    .015       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1068.986   560.778    3.129   563.907   1277.00   12.00    2.24   566.14     .00    3.53    36.00    4.000   36.000   .00   2  1.0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
     2.014    .0306                                         .0054      .01     3.13    1.23    1.77    .015       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1071.000   560.840    3.282   564.122   1277.00   11.45    2.03   566.16     .00    3.53    36.00    4.000   36.000   .00   2  1.0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    36.602    .0050                                         .0050      .18     3.28    1.15    3.28    .015       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1107.602   561.024    3.282   564.306   1277.00   11.45    2.03   566.34     .00    3.53    36.00    4.000   36.000   .00   2  1.0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    94.518    .0050                                         .0049      .46     3.28    1.15    3.28    .015       .00   .00  BOX    
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1202.120   561.500    3.360   564.860   1277.00   11.18    1.94   566.80     .00    3.53    36.00    4.000   36.000   .00   2  1.0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    19.880    .0050                                         .0044      .09     3.36    1.11    3.28    .015       .00   .00  BOX    
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                                Program Package Serial Number: 1584                                     
                                                    WATER SURFACE PROFILE LISTING                    Date: 1-31-2013  Time: 2:35:23
                          PINE BOX  LINE 'J'                                                        
                                                                                                    
                                                                                                    
 ************************************************************************************************************************** ********
          | Invert  |  Depth |  Water  |    Q    |  Vel     Vel  |  Energy | Super |Critical|Flow Top|Height/|Base Wt|      |No Wth
  Station |  Elev   |  (FT)  |  Elev   |  (CFS)  | (FPS)    Head |  Grd.El.|  Elev | Depth  | Width  |Dia.-FT|or I.D.|  ZL  |Prs/Pip
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-    -|
  L/Elem  |Ch Slope |        |         |         |         SF Ave|    HF   |SE Dpth|Froude N|Norm Dp |  "N"  | X-Fall|  ZR  |Type Ch
 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |*******
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1222.000   561.600    3.525   565.125   1277.00   10.65    1.76   566.89     .00    3.53    36.00    4.000   36.000   .00   2  1.0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
  WALL  ENTRANCE                                                                                                            
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1222.000   561.600    6.168   567.768   1277.00    3.98     .25   568.01     .00    2.66    52.00    7.700   52.000   .00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
 TRANS STR   .0380                                                             6.17     .28             .033      .00   .00  RECTANG
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1297.000   564.450    4.316   568.766   1277.00   10.33    1.66   570.42     .00    4.32    37.26    8.000   20.000  2.00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
     1.039    .0013                                         .0107      .01     4.32    1.00    7.62    .033       .00  2.00  TRAP   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1298.039   564.451    4.477   568.928   1277.00    9.85    1.51   570.44     .00    4.32    37.91    8.000   20.000  2.00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
     3.533    .0013                                         .0094      .03     4.48     .94    7.62    .033       .00  2.00  TRAP   
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481178linej.OUT
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1301.572   564.456    4.642   569.098   1277.00    9.39    1.37   570.47     .00    4.32    38.57    8.000   20.000  2.00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
     6.691    .0013                                         .0082      .05     4.64     .88    7.62    .033       .00  2.00  TRAP   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1308.263   564.465    4.813   569.277   1277.00    8.96    1.25   570.52     .00    4.32    39.25    8.000   20.000  2.00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    10.693    .0013                                         .0072      .08     4.81     .83    7.62    .033       .00  2.00  TRAP   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1318.956   564.479    4.988   569.467   1277.00    8.54    1.13   570.60     .00    4.32    39.95    8.000   20.000  2.00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    15.785    .0013                                         .0063      .10     4.99     .78    7.62    .033       .00  2.00  TRAP   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1334.742   564.500    5.169   569.669   1277.00    8.14    1.03   570.70     .00    4.32    40.68    8.000   20.000  2.00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
      .258    .0013                                         .0058      .00     5.17     .73    7.62    .033       .00  2.00  TRAP   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1335.000   564.500    5.172   569.672   1277.00    8.14    1.03   570.70     .00    4.32    40.69    8.000   20.000  2.00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    27.778    .0012                                         .0045      .13     5.17     .73    7.48    .030       .00  2.00  TRAP   
� FILE: 481178linej.WSW                       W S P G W - CIVILDESIGN Version 14.06                                         PAGE    4
                                Program Package Serial Number: 1584                                     
                                                    WATER SURFACE PROFILE LISTING                    Date: 1-31-2013  Time: 2:35:23
                          PINE BOX  LINE 'J'                                                        
                                                                                                    
                                                                                                    
 ************************************************************************************************************************** ********
          | Invert  |  Depth |  Water  |    Q    |  Vel     Vel  |  Energy | Super |Critical|Flow Top|Height/|Base Wt|      |No Wth
  Station |  Elev   |  (FT)  |  Elev   |  (CFS)  | (FPS)    Head |  Grd.El.|  Elev | Depth  | Width  |Dia.-FT|or I.D.|  ZL  |Prs/Pip
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-    -|
  L/Elem  |Ch Slope |        |         |         |         SF Ave|    HF   |SE Dpth|Froude N|Norm Dp |  "N"  | X-Fall|  ZR  |Type Ch
 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |*******
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1362.778   564.532    5.359   569.891   1277.00    7.76     .93   570.83     .00    4.32    41.43    8.000   20.000  2.00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    38.437    .0012                                         .0040      .15     5.36     .69    7.48    .030       .00  2.00  TRAP   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1401.214   564.577    5.551   570.128   1277.00    7.40     .85   570.98     .00    4.32    42.20    8.000   20.000  2.00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    52.526    .0012                                         .0035      .18     5.55     .64    7.48    .030       .00  2.00  TRAP   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1453.741   564.639    5.749   570.387   1277.00    7.05     .77   571.16     .00    4.32    42.99    8.000   20.000  2.00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    71.533    .0012                                         .0030      .22     5.75     .61    7.48    .030       .00  2.00  TRAP   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1525.274   564.722    5.952   570.675   1277.00    6.72     .70   571.38     .00    4.32    43.81    8.000   20.000  2.00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    57.846    .0012                                         .0027      .16     5.95     .57    7.48    .030       .00  2.00  TRAP   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1583.120   564.790    6.083   570.873   1277.00    6.53     .66   571.53     .31    4.32    44.33    8.000   20.000  2.00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    59.880    .0012                                         .0025      .15     6.39     .55    7.48    .030       .00  2.00  TRAP   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1643.000   564.860    6.197   571.057   1277.00    6.36     .63   571.69     .00    4.32    44.79    8.000   20.000  2.00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
    46.240    .0013                                         .0024      .11     6.20     .53    7.29    .030       .00  2.00  TRAP   
          |         |        |         |         |               |         |       |        |        |       |       |      |       
  1689.240   564.920    6.266   571.186   1277.00    6.27     .61   571.80     .00    4.32    45.06    8.000   20.000  2.00   0   .0
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-      
�
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The City of Chino Arterial Flood and Stormwater Management Project  

Proposition 1E Integrated Regional Water Management Grant Application 

February 1, 2013 

Attachment 7:  Technical Justification of Projects 
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Master Plan of Drainage – Subarea 2 – Chino Agricultural Preserve Area 




































































