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SECTION 1 NARRATIVE 

A. PROJECT DESCRIPTION 

The Illinois Department of Transportation (IDOT) is currently preparing a Preliminary 
Engineering and Environmental Study (Phase 1) for the Interstate 55 (I-55) Managed Lanes 
Project.  The project study area includes the I-55 corridor (Stevenson Expressway) from I-355 to 
I-90/94 at the east. 

This project is proposed to add two managed lanes in each direction.  The term ‘Managed Lanes’ 
includes the implementation of travel lanes for High Occupancy Vehicle (HOV), High Occupancy 
Toll (HOT), Congestion Pricing, as well as other concepts to improve the overall flow of traffic.  
This project has been identified in the Chicago Metropolitan Area for Planning (CMAP) Go To 
2040 Plan as a priority project.   
 
This report provides hydraulic evaluation of the existing and proposed bridges carrying 
eastbound and westbound I-55 over the Chicago Sanitary and Ship Canal (CSSC), Structure 
Numbers 016-0014 and 016-0015 respectively.  The bridges are located in the Village of Summit, 
Lyons Township, Cook County, Illinois.  The subject 5-span steel bridges are located along the 
CSSC between IL Route 171 and IL Route 43.   Due to previous widening, there is no space 
between the bridges, so they are treated as a single structure in the hydraulic model.  The CSSC 
is a navigational canal with specific requirements for horizontal and vertical clearances.  To 
minimize disturbance to navigation, the proposed bridge widening will be accomplished by 
constructing cantilever-type extensions to the existing pier caps to support the widened bridge 
deck.  The resulting construction will not affect the waterway opening area, horizontal 
clearance, or vertical clearance for any flood event.  Refer to Exhibit 4.1 for the project location 
shown on the USGS Quadrangle Map. 

B. DESCRIPTION OF EXISTING STRUCTURE AND FLOODPLAIN 

SITE DESCRIPTION 

The upstream limit of the study is located approximately 1075 ft northeast of the I-55 
crossing.  The CSSC flows southwesterly through industrial areas and vegetated areas in 
Summit, Cook County.  Canal Bank Road and a railroad cross under the western end of 
the bridge, and an unnamed gravel road crosses under the eastern end.  The I-55 
bridges are high-level crossings with design clearance in excess of 29 ft above the 50-
year flood water surface elevation.   

Downstream of I-55, the CSSC continues southwest.  1870 ft downstream of the I-55 
crossing, the CSSC crosses under the 5-span bridge carrying the NB IL Route 171 to NB I-
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55 Ramp (Ramp D), Structure Number 016-2408.  After passing under Ramp D, the CSSC 
continues flowing southwest.  Approximately 2220 ft southwest of the I-55 crossing, the 
CSSC crosses under two seven-span structures carrying NB IL Route 171 and SB IL Route 
171, Structure Numbers 016-0487 and 016-0486 respectively.  The study limits extend 
3310 ft downstream of the I-55 crossing.  

STRUCTURE DESCRIPTION 

The existing bridge structures carry eastbound and westbound I-55 (Stevenson 
Expressway) over the CSSC and roadways and a railroad located at the tops of the banks 
of the CSSC.  The CSSC is a navigational canal with specific requirements for horizontal 
and vertical clearances. Both structures were originally constructed as part of F.A.I. 
Route 55 Section 0707-616-B, Project I 0557081277, dated 1964.  The structures were 
reconstructed as part of FAI Route 55 Project Section 0404-640.ETC Project 55-
7(196)279, dated 2000.  Historic plan excerpts are provided in Section 10.A.   The 
eastbound structure is noted as IDOT structure number 016-0014 while the westbound 
structure is noted as IDOT structure number 016-0015. 
 
Each structure is a five-span steel bridge crossing the CSSC.  The center span is 240.5 ft 
wide measured along the roadway centerline.  The I-55 roadway has a 45° skew relative 
to the road.  The structure width of the two structures combined is 150.1 ft out to out 
deck, measured perpendicular to the centerline of road.  The length of the structure is 
692 ft face-to-face of abutments, with span lengths from west to east of 49.94’ – 176’ – 
240.5’ – 176’ – 49.61’ measured along the centerline of road.  There are armored 
slopewalls at 2H:1V slope under the bridge as shown on photos on Section 5 and the 
historic plans in Section 10.A.   

FLOODPLAIN DESCRIPTION 

The CSSC is a well-defined man-made channel that is found to be between 250’ and 350’ 
in width and consists of consistent cross sections throughout the study limits.  The 
channel consists of a gravelly bottom with heavy trees and brush on the banks.  The I-55 
bridge crossing is located in an area that is part of the Lockport Pool, upstream of the 
Lockport Lock and Dam.   
 
The CSSC is capable of handling regulatory flows within its channel up to and including 
the 500-yr storm event. There is a mapped Federal Emergency Management Agency 
(FEMA) floodplain for the Chicago Sanitary and Ship Canal, extending upstream and 
downstream of the subject crossing.  The CSSC floodplain is mapped as Zone A by FEMA 
with no defined base flood elevations.  The Flood Insurance Rate Map (FIRM) Panel No. 
17031C0487J for Cook County, Illinois and Incorporated Areas, effective August 19, 2008 
is included in Section 4 as Exhibit 4.4.  
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C. FIELD OBSERVATIONS 

The CSSC field survey was performed by CBBEL in June 2017.  A follow up inspection was done 
by CBBEL in July 2017.  The stream bed consists of exposed dirt and exposed rocks and stones. 
The stream banks at the I-55 crossing are composed of some vegetation along with some 
exposed rocks. The western overbank consists of a paved frontage road and railroad while the 
eastern overbank consists of a gravel road and some exposed dirt and rocks.  Upstream of the I-
55 crossing, the channel banks are lined with trees and brush along with some exposed rocks.  
Downstream of the I-55 crossing, the channel banks are lined with trees and brush. Photographs 
are included in Section 5 and survey notes are included in Section 18.   

D. HISTORICAL OBSERVATIONS/RECORDS 

The 1967 Hydrologic Investigations Atlas HA-252 (Berwyn), prepared by the United States 
Geological Survey (USGS) in cooperation with the Northeastern Illinois Metropolitan Area 
Planning Commission, is plotted on a 1963 USGS base map that predates the construction of I-
55.  The portion of HA-252 showing the project area is provided as Exhibit 4.2 with I-55 overlaid 
for reference only.  Flood elevations could not be determined because the HA does not include a 
flood profile for the CSSC.  
 
There are no records of flooding on the I-55 Pavement at the CSSC.  As part of the Ciorba Group 
2011 Hydraulic Report (HR), Ciorba obtained a recorded high water elevation from the 
Metropolitan Water Reclamation District (MWRD).  MWRD records information at two gages 
along the CSSC, including the gage at 31st Street and Western Avenue, approximately 7 river 
miles upstream of the I-55 crossing. The gage datum is 0.00 CCD where 0.00 CCD is 
approximately 579.48 feet (NGVD29).  A recorded peak gage height of +4.1 feet was recorded 
on June 30, 1977.  The projected peak water surface elevation is therefore 579.48 feet + 4.1 feet 
= 583.58 feet NGVD29 assuming a level pool. A corresponding peak discharge could not be 
determined, because MWRD only monitors elevation data.  The correspondence between 
MWRD and IDOT is included in Section 20 of this report.    
  
Stream gage USGS 05536140 CHICAGO SANITARY AND SHIP CANAL AT STICKNEY, IL is identified 
as the nearest gage to the I-55 crossing and is approximately 3.3 river miles upstream of the 
project vicinity.  The drainage area at the gage is 296 square miles.  The gage was established in 
2007 and is currently active.  Partial records are available from this location for water years 
1976-1977.  The gage datum is 579.48 ft (NGVD29) and the peak gage height of 4.64 feet was 
recorded on July 24, 2010.  The projected peak water surface elevation is therefore 579.48 feet 
+ 4.64 feet = 584.12 feet NGVD29.   As part of the partial data for the water years of 1976-1977, 
a maximum measured discharge of 4,670 cfs was recorded on February 27, 1977 with no 
corresponding gage height given.  The USGS gage summary is included in Section 20 of this 
report.       



4 

 

E. OTHER STUDIES & AFFECTED AGENCIES  

According to Federal Emergency Management Agency (FEMA) FIRM 17031C0487J for Cook 
County and Incorporated Areas, effective August 19, 2008, the CSSC is mapped as Zone A 
without defined Base Flood Elevations at the proposed project site.  The FIRM has been 
provided as Exhibit 4-3 in Section 4.  
 
A hydraulic report prepared by Ciorba Group was completed in 2011 for the IL Route 171 (First 
Avenue) bridge over the CSSC.  This report performed detailed hydraulic analysis from 
downstream of the I-55 bridge to downstream of the Il Route 171 crossing over the CSSC, and 
was completed in NAVD 88.  Since the proposed project has been constructed, the Ciorba 
proposed conditions were used as the baseline model for the hydraulic modeling for this report.  
Ciorba Group obtained starting water surface elevations and peak flows at Mile 313 for the CSSC 
from a study performed by the United States Army Corps of Engineers (USACE) in the late 90’s.  
The correspondence between IDOT and USACE is included in Section 6 of this report.  The 
location of Mile 313 is just downstream of the IL Route 171 bridge.  The CBBEL hydraulic model 
survey starts farther upstream, adding the I-55 bridge and additional cross sections.   

F. DATUM CORRELATION 

A continuous SONAR streambed survey was conducted by Collins Engineers, Inc. within 1000 
feet upstream and downstream of the I-55 crossing.  CBBEL surveyed overbank cross sections 
near the bridge faces and at approximately 500’ intervals upstream and downstream along the 
CSSC.  Lin Engineering surveyed the bridge low beam data.  All survey was completed in June 
2017.  The Cross-Section Location Map found in Section 9 shows the CSSC cross-section 
locations and topography along the entire length of the hydraulic modeling.  The North 
American Vertical Datum 1988 (NAVD 88) is the basis for the surveys and the hydraulic modeling 
used in this report.  The 2011 Ciorba Study was done in NAVD 88.  Water surface elevations 
obtained from the USACE and MWRD used National Geodetic Vertical Datum (NGVD29).  In 
order to use the proper starting water surface elevations, a conversion factor of -0.29 feet from 
NGVD 29 to NAVD 88 was applied.  The datum conversion details from the NOAA VERTCON 
website and field survey notes are provided in Section 18. 

G. SENSITIVE FLOOD RECEPTORS 

There are no potential flood receptors located within the floodplain or project limits.      
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H. HYDROLOGIC METHODOLOGY 

As part of the Ciorba Group 2011 HR, Ciorba obtained flow rates from the USACE.  The flow 
rates given by USACE were used as part of Ciorba Group’s hydraulic modeling for the 2011 HR. 
The summary of these flow rates is found in Table H-1.  

Location and Analysis 
Method 

10-year Peak Flow 
(cfs) 

50-year Peak Flow 
(cfs) 

100-year Peak Flow 
(cfs) 

500-year Peak Flow 
(cfs) 

CSSC River Mile 313, 
 from USACOE 

8,500 11,300 12,800 16,100 

Table H-1  Peak Flow Summary 

 

I. HYDRAULIC METHODOLOGY 

As part of Ciorba Groups 2011 HR, starting water surface elevations were obtained from the 
USACE.  Water surface elevations provided by USACE used National Geodetic Vertical Datum 
(NGVD29) so a conversion factor was applied to convert the elevations to North American 
Vertical Datum 1988 (NAVD 88).  Additional information for the conversion factor can be found 
in Section F of this narrative.  Ciorba Group used USACE water surface elevation without datum 
conversion as part of their hydraulic modeling for their 2011 HR.  The summary of the converted 
starting water surface elevations is found in Table I-1.   The location of CSSC River Mile 313 is 
shown on the Cross Section location map that is included in section 9 of this report.  
 

Location and Analysis Method 10-year WSE (ft) 50-year WSE (ft) 100-year WSE (ft) 500-year WSE (ft) 

CSSC River Mile 313, 
 from USACOE 

583.61 586.71 587.71 591.11 

Table I-1 Starting Water Surface Elevation Summary (NAVD 88) 
 
 
Manning’s n-values for the additional CSSC cross sections were taken from the 2011 Ciorba 
report.  These n-values were re-verified using field notes, aerial photography, and photographs.  
Base values for ‘n’ were computed using the FHWA methodology presented in Chapter 5 of the 
IDOT Drainage Manual, as follows: 

n = (nb + n1 + n2 + n3 + n4) * m. 
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Channel 

The channel bottom consists of a gravelly mixture of dense silty sand, and has minor 
irregularities, alternates gradually, negligible obstructions, small vegetation, and minor 
meandering.  Therefore, 

n = (0.025 + 0.002+ 0.000 + 0.001 + 0.002) * (1) = 0.030 

Channel Sides and Overbanks – Heavy Vegetation 

The floodplain consists of a mixture of dense silty sand and light rocks, and has minor 
irregularities, alternates occasionally, minor obstructions, large/heavy vegetation, and minor 
meandering. Therefore, 

n = (0.035 + 0.005 + 0.0 + 0.005 + 0.035) * (1) = 0.080 

J. SUMMARY OF BASELINE MODEL 

Ciorba Group’s model titled “SHIP CANAL - UPDATED”, prepared as part of their 2011 HR, was 
used as the baseline model for this study.  The Ciorba Group model begins approximately 1000 
ft downstream of the I-55 crossing and ends approximately 3500 ft downstream of the I-55 
crossing.  The Ciorba Group model includes the IL 171 crossing and Ramp D crossing which are 
approximately 2100 ft downstream of the I-55 crossing.  A HEC-RAS plan, titled Duplicate, was 
prepared as a duplicate of Ciorba Group’s proposed model conditions.  Proposed conditions of 
the Ciorba model were used because at the time of this report the proposed improvements had 
been completed.  After duplicating Ciorba Group’s model in HEC-RAS, the results from the 
duplicate plan matched the original output of Ciorba Group’s model.  A HEC-RAS input and 
output of the duplicate plan is included in Section 13.A of this report.  

K. SUMMARY OF EXISTING CONDITIONS HYDRAULIC 
ANALYSIS 

A new HEC-RAS plan, titled Existing, was created to represent exiting conditions at the I-55 
crossing over the Chicago Sanitary and Ship Canal.  Surveyed cross sections along with the 
surveyed and historic plan information for the I-55 bridge structure were input into the 
Duplicate model.  The starting water surface elevations were converted to NAVD88 and the 
model was run. Cross-sections 9374.5 and 9141.67 were interpolated using HEC-RAS in order to 
accurately model the location of the 20-foot diameter cells directly upstream and downstream 
of the bridge piers. The 20-foot diameter cells were modeled as blocked obstructions. The Cross-
Section Location Map can be found in Section 9 and presents the location of all cross sections 
and existing bridges used in the model.  Existing Conditions HEC-RAS input and output are 



7 

 

provided in Section 13.B of this report.  The results of this plan were used to calculate the 
created head under existing conditions for the Waterway Information Table (WIT).   

L. SUMMARY OF NATURAL CONDITIONS HYDRAULIC 
ANALYSIS 

A HEC-RAS plan, titled Natural, was created to reflect the natural profile of the stream. The 
geometry information for the bridge carrying I-55 and the blocked obstructions reflecting the 
pier cells was removed. The natural water surface elevations were determined for the 
Waterway Information Table.  Input/output for this natural plan are provided in Section 13.C. 

M. PROPOSED STRUCTURE ANALYSIS 

As part of the proposed improvements, the existing bridge pier caps are proposed to be 
extended and cantilevered by 11.83 feet upstream and 10.23 feet downstream.  In addition, 
web walls will be constructed between some pier columns.  No piers will be added or 
extended, and the existing pier width will not change.  The proposed pier cap work will take 
place above the 10-year flood elevation.  The proposed deck width of the new structure is 
approximately 172.5 feet, measured perpendicular to centerline of the road.  The proposed 
widening of the superstructure does not impact the existing bridge’s overall length or span 
lengths.  The waterway opening area remains the same in both the existing and proposed 
conditions.  The proposed low beam will not be lower than the existing low beam.  The low 
edges of pavement will be approximately 2 inches lower than the that of the existing bridge.  
Available proposed plans and plots are included in Section 10.B. of this report.  
 
A new HEC-RAS plan, titled Proposed, reflects the proposed conditions of this study.  The pier 
caps were lengthened per the preliminary plans and plots.  The plan titled Proposed 
demonstrates that the proposed structure does not cause an increase in water surface 
elevations with respect to the existing conditions.  Input/output for the proposed plan are 
provided in Section 13.D. 

N. SCOUR ANALYSIS 

Scour analysis for the existing bridge is included in Section 14.  The abutments at the subject 
crossing are in the overbank and do not see any flow for any of the storm events included in 
this study.  Therefore, the abutments are not subject to scour.   
 
Contraction and pier scour calculations have been performed using spreadsheets incorporating 
the formulas from the current 2012 5th Edition of HEC-18.  Only Piers 2 and 3 are within the 
channel.  Like the abutments, Piers 1 and 4 are in the overbank and do not see any flow for any 
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of the storm events included in this study.  Additionally, piers 1 and 4 are partially protected 
from channel scour by the channel slopewall and adjacent roadway pavements.  As no current 
soil data was available for this crossing, the soil D50 was conservatively assumed to be the 
minimum recommended value of 0.2 mm.  If the streambed is gravellier, as was reported in the 
Ciorba Hydraulic Report for IL Route 171, computed scour depths would be reduced.  The 
proposed structure produces no hydraulic impacts; therefore, the existing scour is the same as 
the proposed.  Scour results are shown below in Table N-1. 

Event 
Abutment/ 
Contraction 

Scour1 

Pier Scour 
For Pier 2  

Pier 3 

Contraction 
Scour 

Total Pier 
Scour Depth2 

Q100 N/A 6.6 2.0 8.6 

Q200 N/A 6.8 2.1 8.8 

Note 1. NCHRP Method includes both Contraction and Abutment Scour   

Note 2. Includes Pier and Contraction Scour    
Table N-1 Scour Depth Summary 

Scour calculations were also done to determine the impact of the blocking cells. The blocking 
cell has a width of 20.64’. This width was used as the width of the pier to determine its scour 
impacts. All other values remain the same. These scour values have been provided below in 
Table N-2. 

Event 
Abutment/ 
Contraction 

Scour1 

Pier Scour 
For Blocking 
Cell 1 and 2   

Contraction 
Scour 

Total Pier 
Scour Depth2 

Q100 N/A 15.7 2.0 17.7 

Q200 N/A 16.1 2.1 18.2 

Note 1. NCHRP Method includes both Contraction and Abutment Scour   

Note 2. Includes Pier and Contraction Scour    
Table N-2 Scour Depth Summary 

Scour calculations and input values from HEC-RAS are provided in Section 14.   
 
The existing bridge piers have caissons that extend approximately 24.5 ft below the bridge pier 
footing.  The caissons extend down to a layer of bedrock located at an elevation of 550.85 ft.  
Detailed plans of existing bridge piers 2 and 3 are included in Section 10 of this report.  No 
scour countermeasures are recommended at this time.  
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O. COMPENSATORY STORAGE 

The I-55 bridge over the CSSC is in a Zone A floodplain as mapped on the Flood Insurance Rate 
Map, Exhibit 4.3.  It does not have designated floodway.  The CSSC at the I-55 bridge has a 
tributary area of greater than 640 acres in an urban area, and is regulated under the IDNR-OWR 
Part 3700 Rules.  The Part 3700 Rules do not require compensatory storage for proposed fill, 
and the IDOT Permit Summary Form is not required. 
 
Section 1-302.03.2 of the IDOT Drainage Manual states, “Crossing (or Transverse) Fill of Mapped 
Floodplain: Storage facilities shall be provided whenever fill in the floodway is proposed and the 
hydraulic analysis indicates that there is a significant change in flood stage and/or velocity that 
will cause or contribute to flood damage.”   
 
The proposed fill associated with the bridge pier web wall work and pier cap extensions has 
been evaluated and causes no change in flood stage and/or velocity.   

P. IDNR-OWR FLOODWAY CONSTRUCTION PERMIT 
REQUIREMENTS 

The I-55 bridge over the CSSC is in a Zone A floodplain as mapped on the Flood Insurance Rate 
Map, Exhibit 4.3.  It does not have designated floodway.  The CSSC at the I-55 bridge has a 
tributary area of greater than 640 acres in an urban area, and is regulated under the IDNR-OWR 
Part 3700 Rules.  Section 3700.70 Special Provisions for Bridges and Culverts stipulates that a 
bridge reconstruction project that meets the provisions of b) below is permissible: 
 

b) General Standards for Bridge and Culvert Reconstruction 
A bridge or culvert reconstruction project that would meet the following provisions will 
be permissible.  A reconstruction project that would not meet these provisions must 
either comply with the general standards for new bridges and culverts or be designed to 
reduce the induced flood damages to the fullest practicable extent. 
1) The reconstruction (including approach roads) shall be no more restrictive to normal 

and flood flows than the existing bridge or culvert crossing; and 
2) Documentation must be provided that the existing crossing has not caused 

demonstrable flood damage. In the case of public projects, certification by a District 
Engineer of the Department of Transportation's Division of Highways, a County 
Engineer (if a Professional Engineer), or a Municipal Engineer (if a Professional 
Engineer) that the existing crossing has not caused demonstrable flood damage will 
be adequate documentation. 
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The proposed pier web wall and cantilever pier cap deck construction meets the requirements 
of 3700.70 b) and is permissible.    
 
The CSSC is designated as a “Public Body of Water” by the IDNR-OWR and is regulated under the 
Part 3704 Rules.  A permit is required for work on the bridges and, more specifically, in the 
channel itself.  Because the project is in a Public Body of water, this permit will need to be 
requested from, and issued by, IDNR-OWR. 
 
The CSSC requires sign-off from the U.S. Coast Guard for any work below low steel of the 
bridges.  A letter outlining the preliminary proposed scope of work with documentation of the 
Phase I plan set will be sent to the Coast Guard for their review.  The horizontal clearance will 
not be impacted as part of the proposed improvements.  The USACE-cited low steel elevation 
for navigational clearance in the channel is 619.9 (NGVD 29), which provides 42.4’ of clearance 
above the normal pool elevation of 577.5 (NGVD 29). The proposed changes will not impact the 
clearance.  See Section 3 for supporting information for USACE Illinois Waterway clearances.  
The USACE-cited low steel elevation is different than the surveyed low beam elevation, since the 
surveyed low beam is taken at the piers.  If the proposed Phase I scope of work on this bridge 
changes, a follow up letter addressing the proposed structural changes will need to be 
forwarded to the Coast Guard. 

Q. FREEBOARD/CLEARANCE 

The IDOT Drainage Manual dated July 2011 states that a flood frequency of 50 year should be 
used for design purposes.  The existing crossing was analyzed for the 50-year storm event, and 
checked for the 10-year, 100-year, and 500-year storm events.  The Design Headwater Elevation 
(HWE) is based on the 50-year event and is shown on the Waterway Information Table located 
in Section 2. 
 
Freeboard is calculated as the distance from the Design HWE to the lowest edge of pavement 
(EOP) of the roadway within the floodplain.  The IDOT freeboard policy requires a minimum 
freeboard distance of 3 feet for the 50-year storm event.  The existing structure provides 37.6 
feet of freeboard for the 50-year event, meeting the IDOT freeboard requirement.  The 
proposed low EOP will be approximately 2 inches below existing.  The proposed structure will 
provide 37.4 feet of freeboard for the 50-year event, meeting the IDOT freeboard requirement. 
 
Clearance is calculated as the distance from the Natural Design HWE to the low beam elevation 
within the floodplain.  The IDOT clearance policy requires that the minimum clearance must be 2 
feet for the 50-year storm event, and the all-time WSE must be at or below the low beam 
elevation of the bridge.  The existing structure provides 29.3 feet of clearance between the 
Natural Design HWE and the low beam elevation.  The all-time WSE at the bridge is 
approximately 583.84 feet NAVD 88 recorded in July 2010, approximately 32.31 feet below the 
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existing low beam elevation.  The proposed low beam elevation will not be reduced, continuing 
to provide 29.3 feet of clearance between the Natural Design HWE and the low beam elevation 
and approximately 32.31 feet between the all-time WSE and the low beam elevation.  These 
findings demonstrate that the existing and proposed bridge meet the IDOT clearance 
requirements. 

R. CONCLUSION 

The hydraulic analysis has determined that the existing and proposed I-55 five-span bridge over 
the CSSC meets IDOT Drainage Manual criteria for freeboard and clearance.   
 
The proposed work is designed so that all pier cap, web wall, and deck work will occur above the 
10-year flood elevation.  The proposed bridge opening area matches the existing area for all 
flood events.  No channel modification is proposed.  No scour countermeasures are required.  
No compensatory storage excavation is required, as there is no designated floodway.  The 
proposed work meets IDNR-OWR requirements for Construction in a Floodway under the Part 
3700 Rules and work in a Public Body of Water under the Part 3704 Rules.   
 
The proposed bridge work also requires sign-off from the U.S. Coast Guard for any work below 
low steel of the bridges.  There will be no reduction in low beam elevation and navigational 
clearances will be unchanged.   





Hydraulic Report – Interstate 55 over 
Chicago Sanitary and Ship Canal 

SECTION 2 

WATERWAY INFORMATION TABLE 
AND SUPPORTING CALCULATIONS 



Printed 5/16/2018 D1 PD0034 (Rev. 01/29/15) 

     
Type: 5 - Span Steel Bridge  Type: 5 – Span Steel Bridge 

Length/Width1: Length = 692.05 ft F-F along CL, Width = 150.1 ft  Length Of Span1: Length = 692.05 ft F-F along CL, Width = 172.5 ft 
# Spans/Cells1: 5 @ 49.94 ft – 176 ft – 240.5 ft – 176 ft – 49.61 ft  # Spans1: 5 @ 49.94 ft – 176 ft – 240.5 ft – 176 ft – 49.61 ft 

Low Chord: 616.15 ft  Low Chord: 
 
 

616.15 ft 
Skew: 45° (relative to road)  Skew: 45°  (relative to road) 

Clearance: 29.3 ft  Clearance:  29.3 
Bridge Flow Line: 557.08 ft (u/s) 557.33 ft (d/s)    Bridge Flow Line: 557.08' (u/s)  557.33' (d/s) 

Low E.O.P: 624.5 ft  Low E.O.P: 624.33 ft 
Freeboard: 37.6 ft  Freeboard: 37.4 ft 

     
NOTE: Proposed Structure Details Are Preliminary; Subject To Refinement In TSL Stage.  Bridge pavement is superelevated.   
                  1 Overall Length and Span Lengths measured parallel to the centerline of road.  Width measured perpendicular to centerline of road. 
                   
  

  
Bridge Waterway Information Table 

  
Route: Interstate 55 (Stevenson Expressway)  Existing SN: 016-0014 and 016-0015 

Waterway: Chicago Sanitary and Ship Canal  Proposed SN: - 
Section: P-91-762-10  Prepared by: FDM/EMB Date: 01/26/2018 

 County: Cook Checked by: IAD Date: 05/16/2018 
 
  Existing Overtopping Elev. = 628.2 ft at Sta.   909+00 
Drainage Area = >296 square miles Proposed Overtopping Elev. = 628.4 ft at Sta. 909+00 

Flood Event Freq. Discharge Waterway Opening - ft2 Natural 
H.W.E. - ft 

Head - ft Headwater Elevation – ft 
Yr. ft3/s Existing Proposed Existing Proposed Existing Proposed 

      10 8500 5054 5054 583.7 0.0 0.0 583.7 583.7 
Design 50 11300 5948 5948 586.8 0.1 0.1 586.9 586.9 
Base 100 12800 6247 6247 587.8 0.1 0.1 587.9 587.9 
Scour Design Check 200 14200 6714 6714 589.3 0.2 0.2 589.5 589.5 
Overtop Existing >500 - - - - - - - - 
Overtop Proposed >500 - - - - - - - - 
Max. Calc. 500 16100 7337 7337 591.2 0.3 0.3 591.5 591.5 
 
Datum: NAVD 88  10-Year Velocity through Existing Structure = 1.68 ft/s 

All-Time H.W.E. & Date:  583.84 ft. July 2010 (NAVD 88)  10-Year Velocity through Proposed Structure =  1.68 ft/s 
 Surveyed Normal Water Level: 577.38 ft. June 5-7,2017 2-Yr. Flow Rate = 5525 ft3/s 

EXISTING STRUCTURE  PROPOSED STRUCTURE  



Route: I-55 Computed: FDM/EMB Date: 1/25/2018
Waterway: CSSC Checked: IAD Date: 5/16/2018

10-year 583.7 583.7
50-year 586.8 586.8

100-year 587.8 587.8
200-year 589.3 589.3
500-year 591.2 591.2

Existing Station Proposed Station Existing Proposed
624.50 916+05 624.33 916+05 694 F to F 694 F to F

Frequency Existing Proposed
Existing Station Proposed Station 10-year 5054 5054
616.15 913+80 (SB) 616.15 913+80 (SB) (@ Pier 3) 50-year 5948 5948

100-year 6247 6247
200-year 6714 6714

10-year 50-year(4) 100-year 200-year 500-year 500-year 7337 7337
40.82 37.62 36.60 35.00 33.03 by CAD by CAD

10-year 50-year(5) 100-year 200-year 500-year
32.48 29.37 28.36 26.81 24.96

10-year 50-year(4) 100-year 200-year 500-year
40.65 37.45 36.44 34.83 32.86

10-year 50-year(5) 100-year 200-year 500-year
32.48 29.37 28.36 26.81 24.96

Proposed Headwater Elevation @ 
Upstream Face (ft)(2) 

Calculate Created Head

BACK-UP CALCULATIONS FOR WIT

Frequency

Natural H.W.E. (ft)(1) Greatest Created Head (ft)(2)                                                        

Upstream of Culvert Existing Headwater Elevation @ 
Upstream Face (ft)(2) U/S Face of 

Structure
Approach Sect. 

(9529 U/S)
From Summary Tables 

Comparing Natural WSE to 
Existing WSE

Greatest Created Head (ft)(2)                                                        

Upstream of Culvert

From Summary Tables 
Comparing Natural WSE to 

Proposed WSE

587.9
589.5
591.5

0.0 583.7
0.1 586.9

0.0
0.1

583.7
586.9

0.1 587.9

0.3 591.5
0.2 589.5

0.1
0.2
0.3

(1) The natural highwater elevation is the water surface elevation at the upstream side of the crossing as modeled in the stream natural condition, without the structure.

(2) The created head is calculated at the cross section upstream of the bridge/culvert which has the greatest difference between the natural and proposed conditions.  This difference in elevation is then added 
to the Natural H.W.E. at the U/S face of the structure.  This method of calcuating created head is only required for bridges and some major culvert crossings.  Also, the preferred created head should never be 
negative.  headwater elevations = The natural highwater elevation + the created head

CALCULATE FREEBOARD AND CLEARANCE
Low Road Elevation (ft)(3)

CALCULATE EFFECTIVE WATERWAY OPENING 
Structure Length (ft) 

(4) Freeboard is calculated from the 50-year design headwater elevation to the low road elevation in the floodplain.

(5) Vertical clearance is calculated from the 50-year natural high-water elevation to the low chord (beam) bridge 
elevation (2 ft minimum requirement)

Low Beam Elevation (ft)

(3) Low road elevation is calculated at the edge of pavement, and on the low side of the roadway.  

Waterway Opening Area (ft2)

Existing Freeboard (ft)

Existing Natural Clearance (ft)

Proposed Freeboard (ft)

Proposed Natural Clearance (ft)

N:\Idot\110203.00001\Drain\Docs\Hydraulic Reports\CSSC\Section 2 WITs\Design WIT\CSSC Backup Calcs for WIT.xlsx







Return Period
Actual 

Discharge 
(cfs)

10 8500
50 11300

100 12800

500 16100

Return Period
Actual 

Discharge 
(cfs)

Calculated 
Discharge 

(cfs)
2 - 5224.29

10 8500 8361.89

50 11300 11499.49

100 12800 12850.78

200 ‐ 14202.07

500 16100 15988.38

Regression Equation - Solve for Q for 2-Yr and 200-Yr event 
I-55  over CSSC

Input Data

Calculated Data

y = 1949.5ln(x) + 3873
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Return Period Water Surface 
Elevation (ft)

10 583.61
50 586.71

100 587.71

500 591.11

Return Period
Actual Water 

Surface 
Elevation (ft)

Calculated 
Water Surface 
Elevation (ft)

2 - 580.50

10 583.61 583.56

50 586.71 586.62

100 587.71 587.94

200 ‐ 589.26

500 591.11 591.00

Regression Equation - Solve for Water Surafce Elevation for 2-Yr and 200-Yr event 
I-55  over CSSC

Input Data

Calculated Data

y = 1.9027ln(x) + 579.18
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Route: I‐55

Waterway: CSSC

Cross Section Natural Condition WSE Existing Condition WSE WSE Difference

10377 583.68 583.69 0.01

9888 583.67 583.68 0.01

9529 583.67 583.68 0.01

9374.5 583.67 583.66 ‐0.01

9266

9141.67 583.66 583.66 0.00

9083 583.66 583.66 0.00

8659 583.66 583.66 0.00

8550 583.66 583.66 0.00

8175 583.65 583.65 0.00

8030 583.65 583.65 0.00

7570 583.64 583.64 0.00

7460 583.63 583.63 0.00

7459

7410 583.63 583.63 0.00

7250 583.63 583.63 0.00

7160 583.63 583.63 0.00

7098

7015 583.62 583.62 0.00

6910 583.63 583.63 0.00

6550 583.62 583.62 0.00

6000 583.61 583.61 0.00

SUMMARY TABLE COMPARING 10‐YEAR NATURAL WSE TO EXISTING WSE

BACK‐UP CALCULATIONS FOR WIT

I‐55 Crossing

Ramp D

IL 171
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Route: I‐55

Waterway: CSSC

Cross Section Natural Condition WSE Existing Condition WSE WSE Difference

10377 586.79 586.89 0.10

9888 586.78 586.88 0.10

9529 586.78 586.88 0.10

9374.5 586.78 586.86 0.08

9266

9141.67 586.77 586.76 ‐0.01

9083 586.77 586.77 0.00

8659 586.76 586.76 0.00

8550 586.77 586.77 0.00

8175 586.76 586.76 0.00

8030 586.75 586.75 0.00

7570 586.75 586.75 0.00

7460 586.74 586.74 0.00

7459

7410 586.73 586.73 0.00

7250 586.74 586.74 0.00

7160 586.74 586.74 0.00

7098

7015 586.72 586.72 0.00

6910 586.73 586.73 0.00

6550 586.72 586.72 0.00

6000 586.71 586.71 0.00

BACK‐UP CALCULATIONS FOR WIT

SUMMARY TABLE COMPARING 50‐YEAR NATURAL WSE TO EXISTING WSE

I‐55 Crossing

Ramp D

IL 171
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Route: I‐55

Waterway: CSSC

Cross Section Natural Condition WSE Existing Condition WSE WSE Difference

10377 587.8 587.94 0.14

9888 587.79 587.93 0.14

9529 587.79 587.93 0.14

9374.5 587.79 587.91 0.12

9266

9141.67 587.78 587.77 ‐0.01

9083 587.78 587.78 0.00

8659 587.77 587.77 0.00

8550 587.78 587.78 0.00

8175 587.77 587.77 0.00

8030 587.76 587.76 0.00

7570 587.75 587.75 0.00

7460 587.74 587.74 0.00

7459

7410 587.73 587.73 0.00

7250 587.74 587.74 0.00

7160 587.74 587.74 0.00

7098

7015 587.72 587.72 0.00

6910 587.73 587.73 0.00

6550 587.72 587.72 0.00

6000 587.71 587.71 0.00

I‐55 Crossing

Ramp D

IL 171

BACK‐UP CALCULATIONS FOR WIT

SUMMARY TABLE COMPARING 100‐YEAR NATURAL WSE TO EXISTING WSE
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Route: I‐55

Waterway: Flag Creek

Cross Section Natural Condition WSE Existing Condition WSE WSE Difference

10377 589.35 589.56 0.21

9888 589.35 589.55 0.20

9529 589.34 589.54 0.20

9374.5 589.34 589.52 0.18

9266

9141.67 589.34 589.32 ‐0.02

9083 589.34 589.34 0.00

8659 589.33 589.33 0.00

8550 589.33 589.33 0.00

8175 589.32 589.32 0.00

8030 589.31 589.31 0.00

7570 589.31 589.31 0.00

7460 589.29 589.29 0.00

7459

7410 589.28 589.28 0.00

7250 589.3 589.3 0.00

7160 589.29 589.29 0.00

7098

7015 589.27 589.27 0.00

6910 589.28 589.28 0.00

6550 589.27 589.27 0.00

6000 589.26 589.26 0.00

IL 171

I‐55 Crossing

Ramp D

SUMMARY TABLE COMPARING 200‐YEAR NATURAL WSE TO EXISTING WSE

BACK‐UP CALCULATIONS FOR WIT
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Route: I‐55

Waterway: Flag Creek

Cross Section Natural Condition WSE Existing Condition WSE WSE Difference

10377 591.21 591.48 0.27

9888 591.2 591.48 0.28

9529 591.19 591.47 0.28

9374.5 591.19 591.45 0.26

9266

9141.67 591.19 591.18 ‐0.01

9083 591.19 591.19 0.00

8659 591.18 591.18 0.00

8550 591.19 591.19 0.00

8175 591.17 591.17 0.00

8030 591.16 591.16 0.00

7570 591.16 591.16 0.00

7460 591.14 591.14 0.00

7459

7410 591.13 591.13 0.00

7250 591.15 591.15 0.00

7160 591.14 591.14 0.00

7098

7015 591.12 591.12 0.00

6910 591.13 591.13 0.00

6550 591.12 591.12 0.00

6000 591.11 591.11 0.00

I‐55 Crossing

Ramp D

IL 171

BACK‐UP CALCULATIONS FOR WIT

SUMMARY TABLE COMPARING 500‐YEAR NATURAL WSE TO EXISTING WSE
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Route: I‐55

Waterway: CSSC

Cross Section Natural Condition WSE Proposed Condition WSE WSE Difference

10377 583.68 583.69 0.01

9888 583.67 583.68 0.01

9529 583.67 583.68 0.01

9374.5 583.67 583.66 ‐0.01

9266

9141.67 583.66 583.66 0.00

9083 583.66 583.66 0.00

8659 583.66 583.66 0.00

8550 583.66 583.66 0.00

8175 583.65 583.65 0.00

8030 583.65 583.65 0.00

7570 583.64 583.64 0.00

7460 583.63 583.63 0.00

7459

7410 583.63 583.63 0.00

7250 583.63 583.63 0.00

7160 583.63 583.63 0.00

7098

7015 583.62 583.62 0.00

6910 583.63 583.63 0.00

6550 583.62 583.62 0.00

6000 583.61 583.61 0.00

BACK‐UP CALCULATIONS FOR WIT

SUMMARY TABLE COMPARING 10‐YEAR NATURAL WSE TO PROPOSED WSE

I‐55 Crossing

Ramp D

IL 171
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Route: I‐55

Waterway: CSSC

Cross Section Natural Condition WSE Proposed Condition WSE WSE Difference

10377 586.79 586.89 0.10

9888 586.78 586.88 0.10

9529 586.78 586.88 0.10

9374.5 586.78 586.86 0.08

9266

9141.67 586.77 586.76 ‐0.01

9083 586.77 586.77 0.00

8659 586.76 586.76 0.00

8550 586.77 586.77 0.00

8175 586.76 586.76 0.00

8030 586.75 586.75 0.00

7570 586.75 586.75 0.00

7460 586.74 586.74 0.00

7459

7410 586.73 586.73 0.00

7250 586.74 586.74 0.00

7160 586.74 586.74 0.00

7098

7015 586.72 586.72 0.00

6910 586.73 586.73 0.00

6550 586.72 586.72 0.00

6000 586.71 586.71 0.00

SUMMARY TABLE COMPARING 50‐YEAR NATURAL WSE TO PROPOSED WSE

I‐55 Crossing

Ramp D

IL 171

BACK‐UP CALCULATIONS FOR WIT
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Route: I‐55

Waterway: CSSC

Cross Section Natural Condition WSE Proposed Condition WSE WSE Difference

10377 587.8 587.94 0.14

9888 587.79 587.93 0.14

9529 587.79 587.93 0.14

9374.5 587.79 587.91 0.12

9266

9141.67 587.78 587.77 ‐0.01

9083 587.78 587.78 0.00

8659 587.77 587.77 0.00

8550 587.78 587.78 0.00

8175 587.77 587.77 0.00

8030 587.76 587.76 0.00

7570 587.75 587.75 0.00

7460 587.74 587.74 0.00

7459

7410 587.73 587.73 0.00

7250 587.74 587.74 0.00

7160 587.74 587.74 0.00

7098

7015 587.72 587.72 0.00

6910 587.73 587.73 0.00

6550 587.72 587.72 0.00

6000 587.71 587.71 0.00

I‐55 Crossing

Ramp D

IL 171

BACK‐UP CALCULATIONS FOR WIT

SUMMARY TABLE COMPARING 100‐YEAR NATURAL WSE TO PROPOSED WSE
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Route: I‐55

Waterway: Flag Creek

Cross Section Natural Condition WSE Proposed Condition WSE WSE Difference

10377 589.35 589.56 0.21

9888 589.35 589.55 0.20

9529 589.34 589.54 0.20

9374.5 589.34 589.52 0.18

9266

9141.67 589.34 589.32 ‐0.02

9083 589.34 589.34 0.00

8659 589.33 589.33 0.00

8550 589.33 589.33 0.00

8175 589.32 589.32 0.00

8030 589.31 589.31 0.00

7570 589.31 589.31 0.00

7460 589.29 589.29 0.00

7459

7410 589.28 589.28 0.00

7250 589.3 589.3 0.00

7160 589.29 589.29 0.00

7098

7015 589.27 589.27 0.00

6910 589.28 589.28 0.00

6550 589.27 589.27 0.00

6000 589.26 589.26 0.00

Ramp D

IL 171

BACK‐UP CALCULATIONS FOR WIT

SUMMARY TABLE COMPARING 200‐YEAR NATURAL WSE TO PROPOSED WSE

I‐55 Crossing
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Route: I‐55

Waterway: Flag Creek

Cross Section Natural Condition WSE Proposed Condition WSE WSE Difference

10377 591.21 591.48 0.27

9888 591.2 591.48 0.28

9529 591.19 591.47 0.28

9374.5 591.19 591.45 0.26

9266

9141.67 591.19 591.18 ‐0.01

9083 591.19 591.19 0.00

8659 591.18 591.18 0.00

8550 591.19 591.19 0.00

8175 591.17 591.17 0.00

8030 591.16 591.16 0.00

7570 591.16 591.16 0.00

7460 591.14 591.14 0.00

7459

7410 591.13 591.13 0.00

7250 591.15 591.15 0.00

7160 591.14 591.14 0.00

7098

7015 591.12 591.12 0.00

6910 591.13 591.13 0.00

6550 591.12 591.12 0.00

6000 591.11 591.11 0.00

IL 171

BACK‐UP CALCULATIONS FOR WIT

SUMMARY TABLE COMPARING 500‐YEAR NATURAL WSE TO PROPOSED WSE

I‐55 Crossing

Ramp D
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Hydraulic Report – Interstate 55 over  
Chicago Sanitary and Ship Canal 

 

 

 
 

 
 
 
 
 
 
 
 
 

SECTION 3 
 
 

HYDRAULIC REPORT DATA SHEETS 
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Hydraulic Report Data Sheets 

 Route Interstate 55 P or D # P-91-762-10 
Section Chicago Sanitary and Ship Canal PTB # 158-002 
County Cook  
Exist SN 016-0014 and 016-0015  
Prop SN n/a  
   

General Information 
 
1. Name of the Stream: Chicago Sanitary and Ship Canal  

 
2. Location of the Structure: NE ¼ of the SE ¼ of Section 12 
  Township 38N Rang

 
12E of the 3rd P.M. 

 
3. Hydraulic Report Prepared By:   Consultant Christopher B. Burke Engineering, Ltd. 
    District 

 
4. Hydraulic Report Approval Authority:   District – Post PDF of HR to BBS Hydraulics SharePoint Server 
    BBS Hydraulics - Submit 2 hard copies of HR to BBS Hydraulics 

 
Site Design Data 

 
5. Drainage Area (sq. mi.): N/A  

 
6. Highway Classification:   Rural   Principal Arterial 
    Urban   Minor Arterial 
    Other   Collector 
     Local 

 
7. Design Frequency:   30 yr   50 Yr.   Other       

 
8. Number of Waterway Information Tables (WIT): 1  
 If more than one, explain:       
  
  

 
Hydrologic & Hydraulic Analysis 

 
9. Hydrology Modeling (check all that apply):   USGS/Stream Stats   FIS   Gage Data 
    Other United States Army Corps of Engineers 

 
10. Hydraulic Modeling (check all that apply):  
 a.  Method:   HEC-RAS   WSPRO   Other       
 b.  Manning's "n" values determined as per IDOT DM CH.5?   Yes   No 

If no, explain:  
c.  Source of Starting WSE: United States Army Corps of Engineers 
d.  Non- IDOT encroachments in Survey?   Yes   No 

If yes, are they accounted for?   Yes   No 
e.  Does the Tailwater Control?   Yes   No 

If yes, list:       
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f.  Were the Expansion/Contraction cones properly addressed?   Yes   No   N/A 

If No or N/A, explain: Structure opening is greater than waterway width up to and including the 500-yr storm event 
g.  What Expansion and Contraction Rates were used? Expansion: n/a 
 Contraction n/a 

 
IDNR – OWR Floodway Permit 

 
11. Is area experiencing urbanization or expected to urbanize within 10 years?   Yes   No 
 
12. Are there any sensitive flood receptors located upstream within possible backwater influence?   Yes   No 
 If yes, list and describe critical upstream flood damageable properties and their elevations.  
   
  
 
13. Is there any History of Flooding or Overtopping problems?   Yes   No 
 Sources of Observed Highwater: 
 USGS gage 05536140 at Stickney,  Elev. 583.84’ NAVD 88.   
 (Assumed level pool above Lockport Lock & Dam.  Normal pool = 577.2’ NAVD 88.) 
 
14. Is the structure hydraulically connected to or within the floodway of an IDNR-OWR designated  
 Public Body of Water?    Yes   No 
  
15. Required IDNR - OWR Permit type: 
   Individual   SWP #2   SWP #12   Floodway 
   None   Other       
  

Proposed Structure Data 
  
16. Project Scope (check all that apply): 
 a.    Complete Replacement 
 b.    Superstructure Replacement 
 c:    Superstructure Widening; Length of Pier Extension in the water: 
  U/S 11.83’ D/S 10.23’ 
 d.    Bridge Culvert 
 e.    New Alignment 
 f.  Work Planned Below Q100 HWE?   Yes   No 
 g.    Profile Raise 
  
17. If a bridge is proposed, supply: 
 Flow line elevation (ft): 557.08 NAVD88  Abutment type: Open stub  
 Preliminary low beam elevation (ft): 616.15 ft  Skew (degrees): 45° 
 Width of deck (ft):  172.5’ ┴ to road  Number of spans: 5 
 Total length from face to face of abutment (ft) 692.05’ along road   
 
18. If a culvert is proposed, supply: 
 Type and size: N/A  Length (ft): N/A 
 Upstream invert elevation (ft): N/A  Entrance type: N/A 
 Downstream invert elevation (ft): N/A  Skew (degrees): N/A 
  

 19. If a three-sided structure is proposed, supply:  
 Flow line elevation (ft): N/A  Skew (degrees): N/A 
 Span (ft): N/A  Length (ft): N/A 
 Height (ft): N/A  Number of spans: N/A 
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20. a.  Is the IDOT Clearance Policy Met?   Yes   No   NA Value (ft): 29.3’ 
 b.  Is the IDOT Freeboard Policy Met?   Yes   No   NA Value (ft): 37.4’ 
 
21. Type of streambed soil :   Clay   Silt   Sand   Loam  Gravel at downstream IL 171 
                                                                  structure per 2011 Ciorba HR, 0.2 mm min. d50 assumed for scour calculations. 

 
22. Scour/ Migration Problems: None   

 

    
 Comments:    
   
 Ice Concerns: None     
 Comments:    
   
 Debris Concerns: None  

 
    

 Comments:    
   
 Countermeasures Proposed: None   
   Existing Structure Data 

 

   IL 43 
(Harlem Ave.) I-55 IL 171  

Ramp D 

   U/S Subject 
Structure D/S 

23. Distance from proposed structure: (ft.)  3100 0 1807 

24. Type of structure:  
1-Span Steel 

Bascule 
Bridge 

5-Span 
Steel Bridge 

5-Span Steel 
Bridge 

25. Low beam elevation:  602.1 * 616.15 612.09 

26. Flow line elevation:  555.0 ** 557.08 554.91 

27. Maximum known high water elevation:  583.84 583.84 583.58 

28. Date of maximum high water:  July 2010 July, 2010 June, 1977 

29. Cause (backwater, headwater, etc.):  Unknown Unknown Unknown 

30. 
Does structure carry entire design flood 
flow?  Yes Yes Yes 

 If not, state area of additional waterway 
opening: (ft2)  N/A N/A N/A 

31. Type and size of existing overflow 
structures:  N/A N/A N/A  

32. Has adverse scour occurred under or 
adjacent to the structure?  No No No 

33. Classify type of scour and/or aggradation / 
degradation:  N/A N/A N/A 

   
 
  * From USACE 2013 Illinois Waterway Clearances Table.  See Section 3.  
** From USACE 2013 Hydrographic Survey of the Illinois Waterway.  See Section 14.  
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Hydraulic Report Checklist 
 
 

The District or Consultant should complete the following checklist before submitting the Hydraulic Report for approval. 
 

1.  Title Page 
   

2.  Table of Contents 
   

3.  Narrative - (as outlined in Section 2-601.01 Item #3) 
   

4.  Waterway Information Table (WIT) - (as outlined in Section 2-601.01 Item #4) 
   

5.  Hydraulic Report Data Sheets 
   

6.  Location Map - should show the subject structure along with nearby location defining landmarks 
(cities, roads, highways, etc.) 

   
7.  USGS Hydraulic Investigation Map  (District 1 only) 

   
8.  Photographs - (Minimum: U/S & D/S Structure Faces, Up & Down Channel, Up & Down 

Roadway Across Structure) 
   

9.  Hydrology (map and calculations) 
   

10.  Streambed Profile 
   

11.  Roadway Profile (existing and proposed) 
   

12.  Cross Section Plots - with plan layout preferably overlayed upon an aerial photo with the 
contours 

   
13.  Bridge Opening Plots 

   
14.  Natural Condition Analysis 

When HEC-RAS modeling is being used, ALL 
Plans (Natural, Existing, & Proposed) shall be 
included in ONE Project File. 

   
15.  Existing Condition Analysis 

   
16.  Proposed Condition Analysis 

   
17.  Scour Analysis – Existing and Proposed Conditions 

   
18.  Compensatory Storage Calculations (if required) 

   
19.  Survey Notes (if available, No Electronic Point Files) 

   
20.  Correspondence Notes 

   
21.  CD with Project Files (Include pdf copy of the Hydraulic Report) 

 



2013APPENDIX B-2 VERTICAL CLEARANCES TABLE - BRIDGES

ILLINOIS WATERWAYU.S. ARMY CORPS OF ENGINEERS
MISSISSIPPI RIVER DIVISION

GREAT LAKES & OHIO RIVER DIVISION

Chart 
Number

Page 
Index

River 
Mile Water Body Bridge Name Type Horizontal 

Clearance (ft)
Vertical 

Clearance (ft)
Vertical Clearance 

Open (ft)
Low Steel 

Elevation (ft)
Water Surface 
Elevation (ft)

Water Surface Elevation 
Reference

Vertical 
Datum

100 2 296.6 Chicago Sanitary & Ship Canal Enbridge Energy Oil Pipeline Pipeline 160.0 42.2 620.2 577.5 Low Operating Level / Flat Pool NGVD 1929
101 1 300.4 Chicago Sanitary & Ship Canal Lemont Highway Bridge Fixed 160.0 49.3 626.8 577.5 Low Operating Level / Flat Pool NGVD 1929
101 2 300.5 Chicago Sanitary & Ship Canal Atchison Topeka and Santa Fe Railway Bridge Swing 160.0 19.7 Does Not Open 597.2 577.5 Low Operating Level / Flat Pool NGVD 1929
102 1 304.1 Chicago Sanitary & Ship Canal Sag Highway Bridge Fixed 160.0 40.0 617.5 577.5 Low Operating Level / Flat Pool NGVD 1929
102 2 303.9 Calumet Sag Channel Gulf, Mobile and Ohio Railroad Bridge Fixed 225.0 24.6 602.1 577.5 Low Operating Level / Flat Pool NGVD 1929
102 3 304.2 Calumet Sag Channel Sag Highway Bridge Fixed 250.0 40.0 617.5 577.5 Low Operating Level / Flat Pool NGVD 1929
102 4 303.3 Chicago Sanitary & Ship Canal West Shore Overhead Gasoline Pipeline Pipeline 160.0 47.8 625.8 577.5 Low Operating Level / Flat Pool NGVD 1929
103 1 307.9 Chicago Sanitary & Ship Canal Willow Springs Highway Bridge Fixed 160.0 41.2 618.7 577.5 Low Operating Level / Flat Pool NGVD 1929
103 2 309.2 Chicago Sanitary & Ship Canal Illinois State Toll Highway Bridge Fixed 240.0 41.5 619.0 577.5 Low Operating Level / Flat Pool NGVD 1929
103 3 309.3 Chicago Sanitary & Ship Canal Mannheim Road (Justic Highway) Bridge Fixed 270.4 40.5 618.0 577.5 Low Operating Level / Flat Pool NGVD 1929
105 1 312.3 Chicago Sanitary & Ship Canal Baltimore and Ohio, Chicago Terminal Railroad Bridge Fixed 133.7 19.5 597.0 577.5 Low Operating Level / Flat Pool NGVD 1929
105 2 313.0 Chicago Sanitary & Ship Canal Lawndale Avenue Bridge Fixed 160.0 40.4 617.9 577.5 Low Operating Level / Flat Pool NGVD 1929
105 3 313.1 Chicago Sanitary & Ship Canal Lawndale Avenue Off-Ramp Bridge Fixed 160.0 43.2 620.7 577.5 Low Operating Level / Flat Pool NGVD 1929
105 4 313.4 Chicago Sanitary & Ship Canal Southwest Expressway Bridge Fixed 162.0 42.4 619.9 577.5 Low Operating Level / Flat Pool NGVD 1929
105 5 314.0 Chicago Sanitary & Ship Canal Southern Harlem Avenue Bridge Bascule 140.0 24.9 Does Not Open 602.4 577.5 Low Operating Level / Flat Pool NGVD 1929
105 6 314.8 Chicago Sanitary & Ship Canal Atchison Topeka and Santa Fe Railway Bridge Swing 107.0 19.5 Does Not Open 597.0 577.5 Low Operating Level / Flat Pool NGVD 1929
105 7 316.2 Chicago Sanitary & Ship Canal Central Avenue Bridge Fixed 218.0 45.8 623.3 577.5 Low Operating Level / Flat Pool NGVD 1929
107 1 317.3 Chicago Sanitary & Ship Canal South Cicero Avenue Bridge Twin Span Bascule 140.0 18.6 596.1 577.5 Low Operating Level / Flat Pool NGVD 1929
107 2 317.5 Chicago Sanitary & Ship Canal Chicago and Western Indiana Railroad Bridge Swing 97.0 18.6 Does Not Open 596.1 577.5 Low Operating Level / Flat Pool NGVD 1929
107 3 318.4 Chicago Sanitary & Ship Canal South Pulaski Road Highway Bridge Bascule 140.0 31.7 609.2 577.5 Low Operating Level / Flat Pool NGVD 1929
107 4 318.9 Chicago Sanitary & Ship Canal Illinois Northern Bridge Swing 95.0 19.5 Does Not Open 597.0 577.5 Low Operating Level / Flat Pool NGVD 1929
108 1 319.5 Chicago Sanitary & Ship Canal South Kedzie Avenue Bridge Fixed 130.0 23.0 600.5 577.5 Low Operating Level / Flat Pool NGVD 1929
108 2 319.6 Chicago Sanitary & Ship Canal Illinois Chicago Railroad Bridge Swing 100.0 20.1 Does Not Open 597.6 577.5 Low Operating Level / Flat Pool NGVD 1929
108 3 320.0 Chicago Sanitary & Ship Canal South California Avenue Bridge Bascule 128.0 19.1 596.6 577.5 Low Operating Level / Flat Pool NGVD 1929
108 4 320.4 Chicago Sanitary & Ship Canal Conrail CSX Railroad Bridge Bascule 120.0 17.6 595.1 577.5 Low Operating Level / Flat Pool NGVD 1929
108 5 320.5 Chicago Sanitary & Ship Canal Western Avenue Bridge Fixed 153.3 22.9 600.4 577.5 Low Operating Level / Flat Pool NGVD 1929
108 6 321.1 Chicago Sanitary & Ship Canal South Damen Avenue Bridge Bascule 140.3 28.9 606.4 577.5 Low Operating Level / Flat Pool NGVD 1929
108 7 321.7 Chicago Sanitary & Ship Canal Ashland Avenue Highway Bridge Bascule 183.0 22.2 599.7 577.5 Low Operating Level / Flat Pool NGVD 1929
108 8 321.9 S Branch Chicago River Loomis Street Highway Bridge Bascule 103.0 23.6 601.1 577.5 Low Operating Level / Flat Pool NGVD 1929
108 9 322.0 S Branch Chicago River - S Fork RR Bridge - Bascule Span Bascule 107.8 18.4 595.9 577.5 Low Operating Level / Flat Pool NGVD 1929
108 10 322.1 S Branch Chicago River - S Fork RR Bridge Fixed 118.6 18.5 596.0 577.5 Low Operating Level / Flat Pool NGVD 1929
108 11 322.2 S Branch Chicago River - S Fork Adler E. Stevenson Expressway Dual Bridges Fixed 97.4 34.5 612.0 577.5 Low Operating Level / Flat Pool NGVD 1929
108 12 322.3 S Branch Chicago River - S Fork South Archer Avenue Bridge Fixed 95.3 19.3 596.8 577.5 Low Operating Level / Flat Pool NGVD 1929
109 13 322.8 S Branch Chicago River South Halsted Street Bridge Fixed 163.8 22.1 599.6 577.5 Low Operating Level / Flat Pool NGVD 1929
109 14 322.9 S Branch Chicago River Dan Ryan Expressway Bridge Bascule 170.0 64.2 641.7 577.5 Low Operating Level / Flat Pool NGVD 1929
109 15 323.2 S Branch Chicago River Cermak Highway Bridge Bascule 129.6 20.4 597.9 577.5 Low Operating Level / Flat Pool NGVD 1929
109 16 323.3 S Branch Chicago River Canal Street Highway Bridge Bascule 167.0 23.6 601.1 577.5 Low Operating Level / Flat Pool NGVD 1929
109 17 323.4 S Branch Chicago River Pittsburg, Fort Wayne and Chicago Railroad Bridge Lifting 156.0 11.1 120 588.6 577.5 Low Operating Level / Flat Pool NGVD 1929
109 18 323.6 S Branch Chicago River Eighteenth Street Highway Bridge Bascule 125.0 24.5 602.0 577.5 Low Operating Level / Flat Pool NGVD 1929
109 19 323.8 S Branch Chicago River CSX Burlington Northern Santa Fe Illinois Central RR Bridge Bascule 171.0 22.1 599.6 577.5 Low Operating Level / Flat Pool NGVD 1929
109 20 323.9 S Branch Chicago River Baltimore and Ohio, Chicago Terminal Railroad Bridge Bascule 171.0 Open 577.5 Low Operating Level / Flat Pool NGVD 1929
109 21 324.3 S Branch Chicago River Roosevelt Road Highway Bridge Bascule 158.7 25.3 602.8 577.5 Low Operating Level / Flat Pool NGVD 1929
109 22 324.8 S Branch Chicago River Harrison Street Highway Bridge Bascule 159.0 23.2 600.7 577.5 Low Operating Level / Flat Pool NGVD 1929
109 23 324.8 S Branch Chicago River Eisenhower Expressway Bridge Bascule 168.0 25.1 602.6 577.5 Low Operating Level / Flat Pool NGVD 1929
109 24 324.9 S Branch Chicago River Van Buren Street Highway Bridge Bascule 166.0 23.4 600.9 577.5 Low Operating Level / Flat Pool NGVD 1929
109 25 325.0 S Branch Chicago River Jackson Boulevard Highway Bridge Bascule 143.1 20.4 597.9 577.5 Low Operating Level / Flat Pool NGVD 1929
109 26 325.1 S Branch Chicago River Adams Street Highway Bridge Bascule 148.9 20.3 597.8 577.5 Low Operating Level / Flat Pool NGVD 1929
109 27 325.2 S Branch Chicago River Monroe Street Highway Bridge Bascule 156.0 19.4 596.9 577.5 Low Operating Level / Flat Pool NGVD 1929
109 28 325.3 S Branch Chicago River Madison Street Highway Bridge Bascule 172.1 19.5 597.0 577.5 Low Operating Level / Flat Pool NGVD 1929
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LOCATION MAP 
USGS HYDROLOGIC INVESTIGATIONS ATLAS 

REGULATORY FLOOD MAPS 
  



CHICAGO SANITARY & SHIP CANAL
CROSSING AT I-55

CHICAGO SANITARY & SHIP CANAL
CROSSING AT RAMP D

CHICAGO SANITARY & SHIP CANAL
CROSSING AT IL 171

TITLE:

DSGN.

CHKD.
FILE:

DWN.

CLIENT: PROJ. NO.

DATE:

SHEET     1     OF    1

DRAWING NO.

EXH 4.1

GENERAL LOCATION DRAINAGE MAP
CHICAGO SANITARY & SHIP CANAL

BERWYN QUADRANGLE
BASE MAP (USGS) 1980

ILLINOIS DEPARTMENT
OF TRANSPORTATION

110203.00001

8/4/2017

I
0 2,000 4,0001,000

Feet
1 inch = 2,000 feet

SCALE:              1:0
AUTHOR: 

CS&SC GLDMPa
th

: N
:\I

do
t\1

10
20

3.
00

00
1\

G
IS

\E
xh

ib
its

\C
hi

ca
go

 S
an

ita
ry

 a
nd

 S
hi

p 
C

an
al

\C
S

&
S

C
 G

LD
M

.m
xd

PLOT DATE:              8/4/2017
MHAYES



CHICAGO SANITARY & SHIP CANAL
CROSSING AT I-55

CHICAGO SANITARY & SHIP CANAL
CROSSING AT RAMP D

CHICAGO SANITARY & SHIP CANAL
CROSSING AT IL 171

TITLE:

DSGN.

CHKD.
FILE:

DWN.

CLIENT: PROJ. NO.

DATE:

SHEET     1     OF    1

DRAWING NO.

EXH 4.2

USGS HYDROLOGIC INVESTIGATIONS ATLAS
FLOODS IN BERWYN QUADRANGLE

HA-252 1964
CHICAGO SANITARY & SHIP CANAL

ILLINOIS DEPARTMENT
OF TRANSPORTATION

110203.00001

8/4/2017

I
0 2,000 4,0001,000

Feet
1 inch = 2,000 feet

SCALE:              1:12,000
AUTHOR: 

CS&SC HADMPa
th

: N
:\I

do
t\1

10
20

3.
00

00
1\

G
IS

\E
xh

ib
its

\C
hi

ca
go

 S
an

ita
ry

 a
nd

 S
hi

p 
C

an
al

\C
S

&
S

C
 H

A
D

M
.m

xd

PLOT DATE:              8/4/2017
MHAYES



CHICAGO SANITARY & SHIP CANAL
CROSSING AT I-55

CHICAGO SANITARY & SHIP CANAL
CROSSING AT RAMP D

CHICAGO SANITARY & SHIP CANAL
CROSSING AT IL 171

PR OJ.  NO .

NAT U R E OF  R E VIS IONDAT ENO . CH K D .

DS GN . TITLE :

DR AW IN G N O.

DAT E:          8 /4 /201 7

MOD E L:
SC A LE :
CH K D .

SH E ET     0      OF    0

00-0000

EXH 4.3
ArcGIS  10

CL IE N T:

I
0 500 1,000250

Feet

1 inch = 500 feet

8/4/2017

PATH                        N:\Idot\110203.00001\GIS\Exhibits\Chicago Sanitary and Ship Canal\CS&SC FIRM.mxd

DWN:                    MHAYES

FILE NAME              CS&SC FIRM
PLOT D ATE

1:6,000

FLOOD INSURANCE RATE MAP
CHICAGO SANITARY & SHIP CANAL

COOK COUNTY AND INCORPORATED AREAS
PANELS 0487 & 0491, BASE MAP (FEMA), 2008

ILLINOIS DEPARTMENT
OF TRANSPORTATION





Hydraulic Report – Interstate 55 over  
Chicago Sanitary and Ship Canal 

 

 

 
 
 
 
 
 
 
 
 
 
 

SECTION 5 
 
 

PHOTOGRAPHS 
 

 

 

 

 

 

  



Chicago Sanitary and Ship Canal, CBBEL, 7/11/2017. 

 
Overview CSSC upstream of I-55 

 

 
US-0. Looking East at upstream face of I-55 from Northwest bank 



 
US-0 Looking Northeast from Northwest Bank 

 

 
US 1000 – Looking Southeast from Northwest bank 



 
Overview of CSSC downstream of I-55 

 
DS-0 Looking West at downstream face of I-55 from Southeast bank 



 
DS-500 Looking Southeast from Northwest bank.  
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Dayne M. Morris

From: Masouridis, Eleftherios P [Eleftherios.Masouridisillinois.gov]
Sent: Tuesday, December 02, 2008 8:44 AM
To: Mark R. Johnson
Subject: FW: 1-55 over the Chicago Sanitary and Ship Canal (UNCLASSIFIED)

We were able to obtain flow data for the I&M canal from the USACOE. It is the best information that we were able to obtain.

Please use this information for the Hydraulic Report.

Perry

E. Perry Masouridis, P.E.
Hydrology and Hydraulics Engineer
Illinois Department of Transportation, Region 1 Bureau of Programming, Hydraulics Section

L 201 West Center Court
Schaumburg, IL. 60196-1096

Phone: (847) 705-4474 Fax: (847) 221-3052
Email: eleftherios.masouridis@illinois.gov

Original Message
From: Masouridis, Eleftherios P
Sent: Tuesday, December 02, 2008 8:37 AM
To: ‘Su, Tzuoh-Ying LRC’

[ Cc: Ackerson, Rick D LRC
Subject: RE: 1-55 over the Chicago Sanitary and Ship Canal
(UNCLASSIFIED)

Thanks.

Much appreciated.

Perry

[ E. Perry Masouridis, P.E.

[ Hydrology and Hydraulics Engineer
Illinois Department of Transportation, Region 1 Bureau of Programming, Hydraulics Section
201 West Center Court
Schaumburg, IL. 60196-1096

Phone: (847) 705-4474 Fax: (847) 221-3052

r Email: eleftherios.masouridis@illinois.gov

L Original Message
From: Su, Tzuoh-Ying LRC [mailto:Tzuoh-Ying.Su@usace.army.mifl
Sent: Monday, December 01, 2008 1:03 PM

[ To: Masouridis, Eleftherios P
Cc: Ackerson, Rick D LRC
Subject: FW: 1-55 over the Chicago Sanitary and Ship Canal
(UNCLASSIFIED)

Classification: UNCLASSIFIED
Caveats: NONE

Hi Perry,

Forwarded are the discharge information you requested. If you have questions, let us know.

Thanks,

1
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-Original Message-
From: Ackerson, Rick D LRC
Sent: Monday, December 01, 2008 12:58 PM
To: Su, Tzuoh-Ying LRC

r Subject: RE: 1-55 over the Chicago Sanitary and Ship Canal
(UNCLASSIFIED)

TY,

Here are the values rounded to the nearest 100 cfs

10 yr - 8,500 cfs

50 yr - 11,300 cfs

100 yr - 12,800 cfs

500 yr - 16,100 cfs

Rick

Original Message
From: Masouridis, Eleftherios Pr [mailto: Eleftherios.Masouridis@illinois.gov]

L Sent: Wednesday, November 19, 2008 1:29 PM
To: Su, Tzuoh-Ying LRC
Subject: RE: 1-55 over the Chicago Sanitary and Ship Canal
(UNCLASSIFIED)

Our goal is to perform a hydraulic analysis of the existing bridges to look at created head and scour but we have no flow rates for a
steady state analysis. Also depending on the final scope we will have to quantify impacts in order to obtain a permit from IDNR/OWR.

We have time to wait. Would this information be available by the end of the year or mid January?

Perry

E. Perry Masouridis, P.E.
Hydrology and Hydraulics Engineer
Illinois Department of Transportation, Region 1 Bureau of Programming, Hydraulics Section

Li 201 West Center Court
Schaumburg, IL. 60196-1096

Phone: (847) 705-4474 Fax: (847) 221-3052
Email: eleftherios.masouridis@illinois.gov

Original Message
From: Su, Tzuoh-Ying LRC [mailto:Tzuoh-Ying.Su@usace.army.mil]
Sent: Wednesday, November 19, 2008 12:56 PM

[ To: Masouridis, Eleftherios P
F Subject: RE: 1-55 over the Chicago Sanitary and Ship Canal

(UNCLASSIFIED)

Classification: UNCLASSIFIED
Caveats: NONE

Perry,

Flow rates were not important for the project we ran the model.
Therefore,
the numbers are not readily available. We have to dive into the old modeling files to extract the information. It will take time... Let me
know if you really need it.

2
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Thanks,
TY

-Original Message-
From: Masouridis, Eleftherios P
[mailto: Eleftherios.Masouridis@illinois.gov]

r Sent: Wednesday, November 19, 2008 12:51 PM

L To: Su, Tzuoh-Ying LRC
Subject: RE: 1-55 over the Chicago Sanitary and Ship Canal
(UNCLASSIFIED)

Thanks, are there flow rates associated with these stages?

Perry

E. Perry Masouridis, P.E.
Hydrology and Hydraulics Engineer

F Illinois Department of Transportation, Region 1 Bureau of Programming, Hydraulics Section

[ 201 West Center Court
Schaumburg, IL. 60196-1096

[1 Phone: (847) 705-4474 Fax: (847) 221-3052
[j Email: eleftherios.masouridis@illinois.gov

Original Message

[ From: Su, Tzuoh-Ying LRC [mailto:Tzuoh-Ying.Su@usace.army.mil]
Sent: Wednesday, November 19, 2008 8:06 AM
To: Masouridis, Eleftherios P
Subject: RE: 1-55 over the Chicago Sanitary and Ship Canal
(UNCLASSIFIED)

Classification: UNCLASSIFIED
Caveats: NONE

Hi Perry,

The following are the information (stages on the CSSC at RM 313) you requested.

500-year: 591.4 ft NGVD
100-year: 588.0 ft NGVD
50-year: 587.0 ft NGVD

L. 10-year: 583.9 ft NGVD

These stages were based on the late 90 UNET modeling. If you have questions, please let me know.

Thanks,
TY

Original Message
From: Masouridis, Eleftherios P
[mailto: Eleftherios.Masouridis@illinois.gov]
Sent: Tuesday, November 18, 2008 12:43 PM
To: Su, Tzuoh-Ying LRC
Subject: RE: 1-55 over the Chicago Sanitary and Ship Canal
(UNCLASSIFIED)

We are interested in flood flow estimates for the 10, 50 100 and 500 -yr frequencies if available. Any stage information would also
helpful so we could develop starting water surface elevations for a hydraulic analysis of the exiting bridges.

In 1996 your office shared some results (50 and 100-yr) with our office from an ongoing UNET study of the canal. At the time the
study was still not complete. Our hope is that this study has been completed by now or that there is more complete information
available. Our study ,limits are about 1000’
upstream of 1-55 and 1000’ downstream of IL 171 on the attached map.

Perry

3
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E. Perry Masouridis, P.E.
Hydrology and Hydraulics Engineer
Illinois Department of Transportation, Region 1 Bureau of Programming, Hydraulics Section

[ 201 West Center Court
Schaumburg, IL. 60196-1096

Phone: (847) 705-4474 Fax: (847) 221-3052
Email: eleftherios.masouridis@illinois.gov

Original Message
From: Su, Tzuoh-Ying LRC [mailto:Tzuoh-Ying.Su@usace.army. mill

L Sent: Tuesday, November 18, 2008 12:32 PM
To: Masouridis, Eleftherios P
Subject: RE: 1-55 over the Chicago Sanitary and Ship Canal

[ (UNCLASSIFIED)

Classification: UNCLASSIFIED
Caveats: NONE

Perry,

Please refresh my memory. Do you need the 100-year stage at the location?

Thanks,
TY

Original Message
From: Masouridis, Eleftherios P

[ [mailto: Eleftherios.Masouridis@illinois.gov]
Sent: Tuesday, November 18, 2008 12:30 PM
To: Masouridis, Eleftherios P; Su, Tzuoh-Ying LRC
Subject: RE: 1-55 over the Chicago Sanitary and Ship Canal
(UNCLASSIFIED)

Sorry I meant Mile 313 where IL 171 crosses the S&S canal.

Perry

E. Perry Masouridis, P.E.

F Hydrology and Hydraulics Engineer
Illinois Department of Transportation, Region 1 Bureau of Programming, Hydraulics Section

L 201 West Center Court
Schaumburg, IL. 60196-1096

Phone: (847) 705-4474 Fax: (847) 221-3052
Email: eleftherios.masouridis@illinois.gov

Original Message
From: Masouridis, Eleftherios P
Sent: Tuesday, November 18, 2008 12:28 PM
To: Su, Tzuoh-Ying LRC’
Subject: RE: 1-55 over the Chicago Sanitary and Ship Canal
(UNCLASSIFIED)

Here is the area we are interested in near Mile 113.

Thanks

Perry

4



E. Perry Masouridis, P.E.
Hydrology and Hydraulics Engineer
Illinois Department of Transportation, Region 1 Bureau of Programming, Hydraulics Section
201 West Center Court
Schaumburg, IL. 60196-1096

Phone: (847) 705-4474 Fax: (847) 221-3052
Email: eleftherios.masouridis@illinois.gov

Original Message
From: Su, Tzuoh-Ying LRC {mailto:Tzuoh-Ying.Su@usace.army.mil]

r Sent: Tuesday, November 18, 2008 11:51 AM
To: Masouridis, Eleftherios P
Subject: RE: 1-55 over the Chicago Sanitary and Ship Canal
(UNCLASSIFIED)

Classification: UNCLASSIFIED
Caveats: NONE

Hi Perry,

Sorry for the delay. Please send me a location map and I will look into this.

Thanks,
TY

Original Message
From: Masouridis, Eleftherios P
[mailto: Eleftherios.Masouridis@illinois.gov]
Sent: Tuesday, November 18, 2008 11:44 AM

r To: Su, Tzuoh-Ying LRC

[ Subject: RE: 1-55 over the Chicago Sanitary and Ship Canal

Hello Dr. Su,

Have you had a chance to look into this? Would you like a location map or any additional information?

Perry

E. Perry Masouridis, P.E.

Hydrology and Hydraulics Engineer

Illinois Department of Transportation, Region 1

Bureau of Programming, Hydraulics Section

201 West Center Court

Schaumburg, IL. 60196-1096

Phone: (847) 705-4474 Fax: (847) 221-3052

Email: eleftherios.masouridis@illinois.gov

From: Masouridis, Eleftherios P
Sent: Monday, October 27, 2008 3:52 PM
To: Tzuoh-Ying.Su@lrco2.usace.army.mil’
Subject: 1-55 over the Chicago Sanitary and Ship Canal

Hello Dr. Su,

5



Some time ago you helped us obtain some information for another project and we are now looking at another site.

We are looking at the above referenced structure located near the Villages of Summit and McCook.

When we last looked at these structures we were able to obtain some flood frequency information from your office based on a 1996
USACOE UNET analysis.

[ We have contacted both the USGS and MWRD and can not find any additional current information.

Are the flow rates used in the UNET model from 1996 the most currently available or has this analysis been updated. If so could we
obtain a summary of the results in this area? We stage discharge data as well as any flood flow frequency data would be useful to us.

Thank you for your assistance.

Perry

r E. Perry Masouridis, P.E.

Hydrology and Hydraulics Engineer

[ Illinois Department of Transportation, Region 1

Bureau of Programming, Hydraulics Section

[ 201 West Center Court

Schaumburg, IL. 60196-1096

Phone: (847) 705-4474 Fax: (847) 221-3052

Email: eleftherios.masouridis@illinois.gov

Classification: UNCLASSIFIED
Caveats: NONE

Classification: UNCLASSIFIED
Caveats: NONE

Classification: UNCLASSIFIED
Caveats: NONE

r Classification: UNCLASSIFIED

[ Caveats: NONE

Classification: UNCLASSIFIED
Caveats: NONE

Classification: UNCLASSIFIED
Caveats: NONE

Classification: UNCLASSIFIED
Caveats: NONE

Classification: UNCLASSIFIED
Caveats: NONE

Classification: UNCLASSIFIED
Caveats: NONE
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-55.00

557.40

-26.00

557.90

6.00

557.51

21.00

557.56

45.00

559.75

48.00

559.64

80.00

564.36

88.00

567.10

92.00

566.90

107.00

571.71

131.00

572.97

138.34

579.94

145.66

578.27

165.37

591.88

180.33

596.01

209.18

595.91

221.61

594.85
227.27

594.81

243.90

600.02

297.19

601.40

258.01

599.73

-89.00

557.29

MANNING'S 'n' VALUES = 0.08

(CLEAN, STRAIGHT CHANNEL)

MANNING'S 'n' VALUES = 0.08

(HEAVY SPROUTS AND TREES) (HEAVY SPROUTS AND TREES)

MANNING'S 'n' VALUES = 0.03

EL. (06/2017) = 577.50'

SURVEYED WATER
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550

-264.38

600.98

-188.00

595.67

-137.89

571.74

-122.33

572.58

-169.42

577.45

-115.26

571.99

-93.34

565.87

-74.24

563.54

-80.61

564.99

-33.23

558.68

-28.28

558.72

-4.95

557.64

-16.97

557.82

-14.85

558.08

-7.78

557.44

5.66

557.39

28.28

557.73

38.89

559.97

53.03

561.53

77.78

563.41

92.63

564.43

105.36

564.19

146.37
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184.04

590.80

188.27

594.88

205.73

598.57

211.54

598.64

243.27

597.73

261.42

599.03

286.17

599.33

308.39

598.23

MANNING'S 'n' VALUES = 0.08

(CLEAN, STRAIGHT CHANNEL)

MANNING'S 'n' VALUES = 0.08

(HEAVY SPROUTS AND TREES) (HEAVY SPROUTS AND TREES)

MANNING'S 'n' VALUES = 0.03

SURVEYED WATER EL. (06/2017) = 577.19'
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100'=PLOT SCALE

11/15/2017=PLOT DATE
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DATE

DRAWN

CHECKED

F.A.  

      SANITARY SHIP CANAL     

     CROSS-SECTIONS    

SHEET    OF SHEETS                      

-

-

-

-

-

-

-

-Default

EMB       

MYG       

IAD       

          

          

          

          

          

 

ROUTE

SECTION

WATERCOURSE

EXISTING S.N.

PLOTTED BY:

CHECKED BY:

SURVEY DATE:

DATE:

DATE:

PDR

INTERSTATE 55

IAD

SCALE:   1" = 100' H; 1" = 20' V

11/15/2017

11/15/2017

SANITARY SHIP CANAL

SN 016-0014 & SN 016-0015

06-27-17

CROSS SECTION WAS TAKEN LOOKING DOWNSTREAM

-188.53

595.79

-165.47

577.44

-135.22

571.98

-120.29

572.54

-113.51

571.81

-100.62

567.85

-92.48

565.86 -80.27

564.76

-74.16

563.38

-34.81

558.51

-30.07

558.56

-19.21

557.74

-17.18

557.96 -10.39

557.38

-7.68

557.55

-2.25

557.37

2.50

557.33

30.05

558.08

36.57

559.61

25.7

557.66

61.95

561.66

69.20

561.87

67.03

561.62
76.45

563.04

101.11

565.05

104.73

564.79

146.79

574.70

182.63

591.33

186.65

595.01

203.26

598.72

208.79

598.82

238.98

598.05

256.25

599.21

300.95

598.61

279.81

599.52

-258.68

600.80

-183.70

595.07

-117.58

572.36

91.68

564.37

64.85

561.61

MANNING'S 'n' VALUES = 0.08 MANNING'S 'n' VALUES = 0.08

(HEAVY SPROUTS AND TREES) (HEAVY SPROUTS AND TREES)

BRIDGE CELL

BRIDGE CELL

(CLEAN, STRAIGHT CHANNEL)

MANNING'S 'n' VALUES = 0.03

EL. (06/2017) = 577.19'

SURVEYED WATER
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CROSS SECTION WAS TAKEN LOOKING DOWNSTREAM

XS STATION 93+74.5

CROSS SECTION WAS TAKEN LOOKING DOWNSTREAM

XS STATION 95+29

600

590

580

570

560

550

600

590

580

570

560

550

-236.05

600.11

-189.3

595.51

-166.66

592.68

-149.79

577.4

-124.62

572.92

-116.23

572.9

-96.62

567.71

-89.06

565.82

-81.92

564.30

-83.56

565.03

-51.70

558.79

-40.27

557.80

-37.14

557.90

-20.77

557.15

-28.11

557.42

-10.05

557.08

-1.37

557.34

27.38

558.18

20.22

557.51

32.66

558.20

58.44

559.82

52.02

559.57

71.19

561.58
87.39

563.99

110.75

569.23

117.42

568.96

121.43

569.90

125.43

570.16

148.44

576.70

180.23

595.54

173.11

591.84

197.41

599.55

191.63

599.02

221.98

599.31

235.75

599.94

254.54

600.28

271.41

600.02

MANNING'S 'n' VALUES = 0.08

(CLEAN, STRAIGHT CHANNEL)

MANNING'S 'n' VALUES = 0.08

(HEAVY SPROUTS AND TREES) (HEAVY SPROUTS AND TREES)

BRIDGE CELLS

MANNING'S 'n' VALUES = 0.03

-171.13

595.04

EL. (06/2017) = 577.38'

SURVEYED WATER

109.60

570.90

0.00

557.07

12.73

557.11

26.87

556.94

21.21

557.24

47.38

558.28

52.33

558.43

84.85

563.78

89.10

565.38

116.67

569.71

125.16

570.42

120.92

570.59

149.53

578.04

170.04

593.60

185.44

599.55

208.17

600.09 251.77

601.12

190.25

600.03

-44.55

557.34

-9.19

557.24-18.38

556.91

-42.43

557.49

-54.45

558.00

-80.61

563.79

-82.02

564.84

-93.34

567.39

-110.31

573.30

-118.09

573.57

-159.57

594.54

-176.76

594.60

-221.00

599.64

-139.36

577.38

MANNING'S 'n' VALUES = 0.08

(CLEAN, STRAIGHT CHANNEL)

MANNING'S 'n' VALUES = 0.08

(HEAVY SPROUTS AND TREES) (HEAVY SPROUTS AND TREES)

MANNING'S 'n' VALUES = 0.03

SURVEYED WATER EL. (06/2017) = 577.38'

11/15/2017
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ILLINOIS FED. AID PROJECT
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DATE

DRAWN

CHECKED

F.A.  

      SANITARY SHIP CANAL     

     CROSS-SECTIONS    

SHEET    OF SHEETS                      

-

-

-

-

-

-

-

-Default

EMB       

MYG       

IAD       

          

          

          

          

          

 

ROUTE

SECTION

WATERCOURSE

EXISTING S.N.

PLOTTED BY:

CHECKED BY:

SURVEY DATE:

DATE:

DATE:

PDR

INTERSTATE 55

IAD

SCALE:   1" = 100' H; 1" = 20' V

11/15/2017

11/15/2017

SANITARY SHIP CANAL

SN 016-0014 & SN 016-0015

06-27-17

CROSS SECTION WAS TAKEN LOOKING DOWNSTREAM



585

575

-400-500 -300 -200 0-100-600 100 200 300 400 500

585

575

565

555

-400-500 -300 -200 0-100-600 100 200 300 400 500

CROSS SECTION WAS TAKEN LOOKING DOWNSTREAM

XS STATION 98+88

CROSS SECTION WAS TAKEN LOOKING DOWNSTREAM

XS STATION 103+77

585

575

565

555

565

555

1.00

558.06

-8.00

558.33 13.00

558.18

15.00

558.12

36.00

558.24

32.00

558.05

20.00

558.04

69.00

559.47

91.00

563.04

106.00

571.26

108.00

573.65

143.68

577.12

113.00

573.52

153.01

579.32

165.07

586.70

174.25

594.07

214.06

594.94

228.89

595.05

-25.00

558.63

-22.00

558.84
-41.00

559.57

-44.00

559.31

-56.00

560.66

-58.00

560.15

-109.00

570.99

-165.84

591.91

-181.19

593.32

-223.22

593.18

-240.62

592.62

-139.73

577.19

-113.00

570.17

-6.00

558.39

MANNING'S 'n' VALUES = 0.08

(CLEAN, STRAIGHT CHANNEL)

MANNING'S 'n' VALUES = 0.08

(HEAVY SPROUTS AND TREES) (HEAVY SPROUTS AND TREES)

MANNING'S 'n' VALUES = 0.03

SURVEYED WATER EL. (06/2017) = 577.12'

0.00

559.02

8.00

558.60

57.00

558.67

42.00

558.33

66.00

559.56

69.00

561.10

74.00

560.56

91.00

563.33

105.00

568.88

116.00

574.00

132.13

577.41

147.87

591.09

153.23

591.39

189.39

592.15

-28.00

560.09

-30.00

560.02

-50.00

561.37

-52.00

561.01

-70.00

562.35-79.00

562.51

-82.00

562.62
-97.00

567.12

-103.00

567.35

-104.00

568.05-132.57

577.19

-153.99

587.59

-161.82

588.03

-174.86

593.54

-341.9

593.76

-188.09

592.70

MANNING'S 'n' VALUES = 0.08

(CLEAN, STRAIGHT CHANNEL)

MANNING'S 'n' VALUES = 0.08

(HEAVY SPROUTS AND TREES) (HEAVY SPROUTS AND TREES)

MANNING'S 'n' VALUES = 0.03

EL. (06/2017) = 577.41'

SURVEYED WATER
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SECTION COUNTY

ILLINOIS FED. AID PROJECT
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FILE NAME mgoldenberg=USER NAME

100'=PLOT SCALE

11/15/2017=PLOT DATE
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= DESIGNED REVISED
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DATE

DRAWN

CHECKED

F.A.  

      SANITARY SHIP CANAL     

     CROSS-SECTIONS    

SHEET    OF SHEETS                      

-

-

-

-

-

-

-

-Default

EMB       

MYG       

IAD       

          

          

          

          

          

 

ROUTE

SECTION

WATERCOURSE

EXISTING S.N.

PLOTTED BY:

CHECKED BY:

SURVEY DATE:

DATE:

DATE:

PDR

INTERSTATE 55

IAD

SCALE:   1" = 100' H; 1" = 20' V

11/15/2017

11/15/2017

SANITARY SHIP CANAL

SN 016-0014 & SN 016-0015

06-27-17

CROSS SECTION WAS TAKEN LOOKING DOWNSTREAM



XS EXCERPTS FROM 2011 CIORBA  

HYDRAULIC REPORT FOR IL 171 OVER 

CHICAGO SANITARY AND SHIP CANAL



00 2020 4040 6060 8080 100100 120120 140140 160160 180180 200200 220220 240240 260260 280280 300300

560 560

570 570

580 580

590 590

600 600

610 610

620 620

70+15.00 70+15.00

DOLPHINS

DMM

DMM

MRJ

   

   

   

   1"=40’

HEC-RAS CROSS SECTIONS

5 15

5

                    

WATER ELEV. DURING SURVEY

MANNING’S ’n’ VALUES = 0.08 

(HEAVY SPROUTS AND TREES)

MANNING’S ’n’ VALUES = 0.08   

(HEAVY SPROUTS AND TREES)

MANNING’S ’n’ VALUES = 0.03 

(CLEAN, STRAIGHT CHANNELS)

EXHIBIT 1-04

70+98.00

ELEV. 623.12

300.00 LT

ELEV. 620.15

289.78 LT

ELEV. 596.21

235.69 LT

ELEV. 595.42

231.82 LT

ELEV. 594.70

199.95 LT

ELEV. 589.35

181.59 LT

ELEV. 576.40

159.38 LT
ELEV. 572.60

122.67 LT

ELEV. 562.40

85.00 LT

ELEV. 555.80

42.50 LT

ELEV. 555.60

0.00 LT

ELEV. 556.80

42.50 RT

ELEV. 560.90

85.00 RT

ELEV. 568.20

117.84 RT

ELEV. 574.90

134.26 RT

ELEV. 576.40

158.41 RT

ELEV. 590.81

195.12 RT

ELEV. 592.10

222.16 RT

ELEV. 593.48

226.99 RT

ELEV. 593.21

241.48 RT

ELEV. 609.46

299.44 RT

CONTRACT NO.

STATE OF ILLINOIS

DEPARTMENT OF TRANSPORTATION  
5507 North Cumberland Avenue, Suite 402

Chicago, Illinois 60656

Tel. 773.775.4009          Fax 773.775.4014 SCALE:
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ELEV. 609.49

300.00 RT

SN 016-2408 & 016-0487 
BRIDGE D/S OPENING

0 80’40’

SCALE: 1" = 40’

HORIZONTAL

SCALE: 1" = 20’

VERTICAL

LOOKING DOWNSTREAM

fmartinez
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FOR REFERENCE ONLY
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560 560
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590 590

600 600

610 610

620 620
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DMM

DMM
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   1"=40’

HEC-RAS CROSS SECTIONS

6 15

6

                    

WATER ELEV. DURING SURVEY

MANNING’S ’n’ VALUES = 0.08 

(HEAVY SPROUTS AND TREES)

MANNING’S ’n’ VALUES = 0.08 

(HEAVY SPROUTS AND TREES)

MANNING’S ’n’ VALUES = 0.03 

(CLEAN, STRAIGHT CHANNELS)

EXHIBIT 1-04

ELEV. 626.30

269.49 LT

ELEV. 594.96

197.05 LT

ELEV. 594.11

161.31 LT

ELEV. 589.88

141.02 LT

ELEV. 576.40

128.47 LT

ELEV. 573.10

113.01 LT

ELEV. 562.70

88.86 LT

ELEV. 555.50

44.43 LT

ELEV. 555.50

0.00 RT

ELEV. 556.50

104.32 RT

ELEV. 557.80

148.75 RT

ELEV. 561.90

159.38 RT

ELEV. 565.40

183.53 RT

ELEV. 574.90

200.91 RT

ELEV. 576.40

207.67 RT

ELEV. 590.35

221.20 RT
ELEV. 592.11

247.28 RT

ELEV. 593.50

252.11 RT

ELEV. 593.30

261.77 RT

ELEV. 592.58

265.63 RT
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SN 016-2408 & 016-0487 
BRIDGE U/S OPENING

0 80’40’

SCALE: 1" = 40’

HORIZONTAL

SCALE: 1" = 20’

VERTICAL

LOOKING DOWNSTREAM
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WATER ELEV. DURING SURVEY

MANNING’S ’n’ VALUES = 0.08 

(HEAVY SPROUTS AND TREES)

MANNING’S ’n’ VALUES = 0.08 

(HEAVY SPROUTS AND TREES)

MANNING’S ’n’ VALUES = 0.03 

(CLEAN, STRAIGHT CHANNELS)

EXHIBIT 1-04

74+59.00

ELEV. 620.95

276.42 LT

ELEV. 594.92

225.67 LT

ELEV. 594.44

201.20 LT

ELEV. 592.99

174.01 LT

ELEV. 576.41

130.51 LT

ELEV. 562.91

108.76 LT
ELEV. 562.71

99.69 LT

ELEV. 556.21

48.94 LT

ELEV. 555.41

0.00 LT

ELEV. 555.41

40.78 RT

ELEV. 561.11

81.57 RT

ELEV. 563.11

109.66 RT

ELEV. 572.71

123.26 RT

ELEV. 591.06

183.07 RT

ELEV. 593.58

224.76 RT

ELEV. 593.17

202.11 RT

ELEV. 594.85

229.30 RT

ELEV. 594.78

239.03 RT

ELEV. 593.59

244.70 RT

ELEV. 594.53

251.95 RT

ELEV. 576.41

133.23 RT
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ELEV. 611.41

300.00 RT

SN 016-2408 
BRIDGE D/S OPENING

0 80’40’

SCALE: 1" = 40’

HORIZONTAL

SCALE: 1" = 20’

VERTICAL

LOOKING DOWNSTREAM
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   1"=40’

HEC-RAS CROSS SECTIONS

11 15

11

                    

WATER ELEV. DURING SURVEY

MANNING’S ’n’ VALUES = 0.08 

(HEAVY SPROUTS AND TREES)

MANNING’S ’n’ VALUES = 0.08 

(HEAVY SPROUTS AND TREES)

MANNING’S ’n’ VALUES = 0.03 

(CLEAN, STRAIGHT CHANNELS)

EXHIBIT 1-04

ELEV. 600.18

300.00 LT

ELEV. 595.70

291.83 LT ELEV. 593.94

272.80 LT

ELEV. 594.59

260.11 LT

ELEV. 593.07

229.30 LT

ELEV. 576.41

193.95 LT

ELEV. 568.61

182.17 LT

ELEV. 562.91

167.67 LT

ELEV. 562.61

149.54 LT

ELEV. 556.61

99.69 LT

ELEV. 556.21

40.78 LT

ELEV. 554.91

0.00 RT

ELEV. 559.81

41.69 RT

ELEV. 564.41

68.88 RT

ELEV. 572.71

84.29 RT

ELEV. 591.51

127.79 RT

ELEV. 593.40

142.29 RT

ELEV. 593.96

167.67 RT

ELEV. 595.16

173.11 RT

ELEV. 595.08

183.07 RT

ELEV. 593.90

191.23 RT

ELEV. 595.42

193.95 RT

ELEV. 615.93

250.14 RT

ELEV. 614.21

297.27 RT

ELEV. 576.41

94.26 RT
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SN 016-2408 
BRIDGE U/S OPENING

0 80’40’

SCALE: 1" = 40’

HORIZONTAL

SCALE: 1" = 20’

VERTICAL

LOOKING DOWNSTREAM
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   1"=40’

HEC-RAS CROSS SECTIONS

1 15

1

                    

WATER ELEV. DURING SURVEY

100-YEAR WATER ELEV. = 588.00

MANNING’S ’n’ VALUES = 0.08 

(HEAVY SPROUTS AND TREES)

MANNING’S ’n’ VALUES = 0.08 

(HEAVY SPROUTS AND TREES)

MANNING’S ’n’ VALUES = 0.03 

(CLEAN, STRAIGHT CHANNELS)

EXHIBIT 1-04

0 80’40’

SCALE: 1" = 40’

HORIZONTAL

SCALE: 1" = 20’

VERTICAL

LOOKING DOWNSTREAM

ELEV. 593.80

300.00 LT

ELEV. 584.11

217.00 LT

ELEV. 576.39

183.00 LT

ELEV. 574.79

178.00 LT

ELEV. 573.99

173.00 LT

ELEV. 562.79

154.00 LT
ELEV. 557.69

54.00 LT

ELEV. 557.39

0.00 LT
ELEV. 557.99

25.00 RT

ELEV. 561.19

75.00 RT

ELEV. 573.19

95.00 RT

ELEV. 588.79

139.00 RT

ELEV. 589.48

162.00 RT

ELEV. 592.15

170.00 RT

ELEV. 592.95

178.00 RT

ELEV. 593.55

203.00 RT

ELEV. 590.62

213.00 RT

ELEV. 593.85

246.00 RT

ELEV. 592.53

252.00 RT

ELEV. 592.88

260.00 RT

ELEV. 594.84

263.00 RT

ELEV. 590.28

275.00 RT

ELEV. 592.72

294.00 RT

ELEV. 592.80

300.00 RT

ELEV. 576.39

105.00 RT
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   1"=40’

HEC-RAS CROSS SECTIONS

2 15

2

                    

WATER ELEV. DURING SURVEY

100-YEAR WATER ELEV. = 588.01

MANNING’S ’n’ VALUES = 0.08 

(HEAVY SPROUTS AND TREES)

MANNING’S ’n’ VALUES = 0.08  

(HEAVY SPROUTS AND TREES)

MANNING’S ’n’ VALUES = 0.03 

(CLEAN, STRAIGHT CHANNELS)

EXHIBIT 1-04

0 80’40’

SCALE: 1" = 40’

HORIZONTAL

SCALE: 1" = 20’

VERTICAL

LOOKING DOWNSTREAM

ELEV. 593.37

300.00 LT

ELEV. 594.83

279.93 LT

ELEV. 574.69

191.27 LT

ELEV. 561.39

144.45 LT ELEV. 560.09

119.54 LT ELEV. 555.69

69.73 LT
ELEV. 556.09

44.83 LT

ELEV. 555.39

24.91 LT

ELEV. 555.19

0.00 LT

ELEV. 555.99

24.90 RT

ELEV. 565.59

74.71 RT

ELEV. 573.09

91.65 RT

ELEV. 576.39

102.61 RT

ELEV. 590.96

129.50 RT

ELEV. 592.70

177.32 RT

ELEV. 593.44

192.27 RT

ELEV. 592.45

196.25 RT

ELEV. 593.25

213.19 RT

ELEV. 590.20

222.15 RT

ELEV. 596.74

243.07 RT

ELEV. 594.86

255.03 RT

ELEV. 594.79

274.95 RT

ELEV. 576.39

196.25 LT
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   1"=40’

HEC-RAS CROSS SECTIONS

3 15

3

                    

WATER ELEV. DURING SURVEY

100-YEAR WATER ELEV. = 588.02

MANNING’S ’n’ VALUES = 0.08 

(HEAVY SPROUTS AND TREES)

MANNING’S ’n’ VALUES = 0.08  

(HEAVY SPROUTS AND TREES)

MANNING’S ’n’ VALUES = 0.03 

(CLEAN, STRAIGHT CHANNELS)

EXHIBIT 1-04

0 80’40’

SCALE: 1" = 40’

HORIZONTAL

SCALE: 1" = 20’

VERTICAL

LOOKING DOWNSTREAM

ELEV. 594.83

300.00 LT

ELEV. 595.83

294.87 LT

ELEV. 596.42

264.99 LT

ELEV. 592.93

247.06 LT

ELEV. 595.93

224.99 LT

ELEV. 574.49

189.28 LT

ELEV. 573.79

184.30 LT

ELEV. 564.59

166.36 LT

ELEV. 556.39

115.56 LT

ELEV. 555.79

90.65 LT ELEV. 555.39

24.90 LT ELEV. 552.89

0.00 RT

ELEV. 552.89

24.91 RT

ELEV. 555.99

50.81 RT

ELEV. 562.39

75.71 RT

ELEV. 572.69

98.62 RT

ELEV. 590.85

126.52 RT

ELEV. 592.08

161.38 RT

ELEV. 593.58

166.37 RT

ELEV. 593.65

176.33 RT

ELEV. 592.60

182.30 RT

ELEV. 576.39

194.26 LT ELEV. 576.39

104.60 RT

fmartinez
Text Box
FOR REFERENCE ONLY



CONTRACT NO.

STATE OF ILLINOIS

DEPARTMENT OF TRANSPORTATION  
5507 North Cumberland Avenue, Suite 402

Chicago, Illinois 60656

Tel. 773.775.4009          Fax 773.775.4014 SCALE:

   

   

      

   

   

         

 

  

                      

    

IL 171 FROM 47TH ST. TO 55TH ST.
4COOK  372

N
:
\
P

R
O

J
\
3
3
4
7
\
D

r
a
i
n
a
g
e
\
E

x
h
i
b
i
t
s
\
H

Y
D

-
S

a
n
i
t
a
r
y
 a

n
d
 S

h
i
p
 C

a
n
a
l
\
3
3
4
7
-
s
t
r
e
a
m

x
s
.s

h
t

F
IL

E
 N

A
M

E
 =

00 2020 4040 6060 8080 100100 120120 140140 160160 180180 200200 220220 240240 260260 280280 300300

560 560

570 570

580 580

590 590

600 600

610 610

620 620

70+15.00 70+15.00

DOLPHINS

DMM

DMM

MRJ

   

   

   

   1"=40’
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WATER ELEV. DURING SURVEY

100-YEAR WATER ELEV. = 588.01

MANNING’S ’n’ VALUES = 0.08 

(HEAVY SPROUTS AND TREES)

MANNING’S ’n’ VALUES = 0.08   

(HEAVY SPROUTS AND TREES)

MANNING’S ’n’ VALUES = 0.03 

(CLEAN, STRAIGHT CHANNELS)

EXHIBIT 1-04

70+15.00
SN 016-2408 & 016-0487 
BRIDGE D/S 
APPROACH SECTION

0 80’40’

SCALE: 1" = 40’

HORIZONTAL

SCALE: 1" = 20’

VERTICAL

LOOKING DOWNSTREAM

ELEV. 623.12

300.00 LT

ELEV. 620.15

289.78 LT

ELEV. 596.21

235.69 LT

ELEV. 595.42

231.82 LT

ELEV. 594.70

199.95 LT

ELEV. 589.35

181.59 LT

ELEV. 576.40

159.38 LT
ELEV. 572.60

122.67 LT

ELEV. 562.40

85.00 LT

ELEV. 555.80

42.50 LT

ELEV. 555.60

0.00 LT

ELEV. 556.80

42.50 RT

ELEV. 560.90

85.00 RT

ELEV. 568.20

117.84 RT

ELEV. 574.90

134.26 RT

ELEV. 576.40

158.41 RT

ELEV. 590.81

195.12 RT

ELEV. 592.10

222.16 RT

ELEV. 593.48

226.99 RT

ELEV. 593.21

241.48 RT

ELEV. 609.46

299.44 RT

ELEV. 609.49

300.00 RT

fmartinez
Text Box
FOR REFERENCE ONLY



CONTRACT NO.

STATE OF ILLINOIS

DEPARTMENT OF TRANSPORTATION  
5507 North Cumberland Avenue, Suite 402

Chicago, Illinois 60656

Tel. 773.775.4009          Fax 773.775.4014 SCALE:

   

   

      

   

   

         

 

  

                      

    

IL 171 FROM 47TH ST. TO 55TH ST.
4COOK  372

N
:
\
P

R
O

J
\
3
3
4
7
\
D

r
a
i
n
a
g
e
\
E

x
h
i
b
i
t
s
\
H

Y
D

-
S

a
n
i
t
a
r
y
 a

n
d
 S

h
i
p
 C

a
n
a
l
\
3
3
4
7
-
s
t
r
e
a
m

x
s
.s

h
t

F
IL

E
 N

A
M

E
 =

00 2020 4040 6060 8080 100100 120120 140140 160160 180180 200200 220220 240240 260260 280280 300300

560 560

570 570

580 580

590 590

600 600

610 610

620 620

71+60.00

71+50.00 71+50.00

DOLPHINS

DMM

DMM

MRJ

   

   

   

   1"=40’

HEC-RAS CROSS SECTIONS
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WATER ELEV. DURING SURVEY

100-YEAR WATER ELEV. = 588.03

MANNING’S ’n’ VALUES = 0.08 

(HEAVY SPROUTS AND TREES)

MANNING’S ’n’ VALUES = 0.08 

(HEAVY SPROUTS AND TREES)

MANNING’S ’n’ VALUES = 0.03 

(CLEAN, STRAIGHT CHANNELS)

EXHIBIT 1-04

SN 016-2408 & 016-0487 
BRIDGE U/S 
APPROACH SECTION

0 80’40’

SCALE: 1" = 40’

HORIZONTAL

SCALE: 1" = 20’

VERTICAL

LOOKING DOWNSTREAM

ELEV. 626.30

269.49 LT

ELEV. 594.96

197.05 LT

ELEV. 594.11

161.31 LT

ELEV. 589.88

141.02 LT

ELEV. 576.40

128.47 LT

ELEV. 573.10

113.01 LT

ELEV. 562.70

88.86 LT

ELEV. 555.50

44.43 LT

ELEV. 555.50

0.00 RT

ELEV. 556.50

104.32 RT

ELEV. 557.80

148.75 RT

ELEV. 561.90

159.38 RT

ELEV. 565.40

183.53 RT

ELEV. 574.90

200.91 RT

ELEV. 576.40

207.67 RT

ELEV. 590.35

221.20 RT
ELEV. 592.11

247.28 RT

ELEV. 593.50

252.11 RT

ELEV. 593.30

261.77 RT

ELEV. 592.58

265.63 RT

ELEV. 594.02

300.00 RT
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   1"=40’

HEC-RAS CROSS SECTIONS

8 15

8

                    

WATER ELEV. DURING SURVEY

100-YEAR WATER ELEV. = 588.03

MANNING’S ’n’ VALUES = 0.08 

(HEAVY SPROUTS AND TREES)

MANNING’S ’n’ VALUES = 0.08 

(HEAVY SPROUTS AND TREES)

MANNING’S ’n’ VALUES = 0.03 

(CLEAN, STRAIGHT CHANNELS)

EXHIBIT 1-04

0 80’40’

SCALE: 1" = 40’

HORIZONTAL

SCALE: 1" = 20’

VERTICAL

LOOKING DOWNSTREAM

ELEV. 605.86

300.00 LT

ELEV. 594.69

270.97 LT

ELEV. 591.71

218.17 LT

ELEV. 576.41

196.25 LT

ELEV. 567.31

169.35 LT

ELEV. 557.81

118.55 LT ELEV. 556.71

93.64 LT

ELEV. 555.21

0.00 LT

ELEV. 555.91

24.90 RT

ELEV. 562.31

74.71 RT

ELEV. 571.41

92.65 RT

ELEV. 573.21

97.63 RT

ELEV. 591.56

137.47 RT

ELEV. 592.81

171.34 RT

ELEV. 593.74

175.33 RT

ELEV. 593.62

185.29 RT

ELEV. 592.09

192.27 RT
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BRIDGE CROSS SECTION PLOTS – EXISTING CONDITIONS 



4.25'

4.25'

4.25'4.25'

20.69'

20.69'

F
I
L

E
 

N
A

M
E

N
:\
I
d
o
t
\
1
1
0
2
0
3
.0

0
0
0
1
\

D
r
a
i
n
\

P
1
1
1
0
2
0
3
-
s
h
t
-
d
e
t
a
i
l
_

C
S

S
C
_

U
S
.d

g
n

=

   

PIER 3

PIER 4

PIER 2

PIER 1

627.51

622.47

618.61 616.15

629.75

616.46

620.53

625.44 628.82

110.75

569.23

125.43

570.16

121.43

569.90

-149.79

577.4

-124.62

572.92

-116.23

572.9

-96.62

567.71

-89.06

565.82

-81.92

564.30-83.56

565.03
-51.70

558.79

-40.27

557.80

-37.14

557.90 -20.77

557.15

-28.11

557.42
-10.05

557.08

-1.37

557.34

27.38

558.18

20.22

557.51

32.66

558.20

58.44

559.82

52.02

559.57

71.19

561.5887.39

563.99

117.42

568.96

148.44

576.70

180.23

595.54

173.11

591.84

197.41

599.55

191.63

599.02

221.98

599.31

235.75

599.94 254.54

600.28
271.41

600.02

-236.05

600.11

-171.13

595.04

-189.3

595.51

-166.66

592.68 BRIDGE CELL

BRIDGE CELL

629.50

SURVEYED WATER EL. (06/2017) = 577.38'

589.72 589.72

620.57619.48619.92
619.19

616.17

618.52
617.97

618.58

616.47

619.45

ROUTE

SECTION

WATERCOURSE

EXISTING S.N.

PLOTTED BY:

CHECKED BY:

SURVEY DATE:

DATE:

DATE:

MYG

INTERSTATE 55

IAD

SN 016-0014 & SN 016-0015

06-27-2017

SANITARY AND SHIP CANAL

5/15/2018

5/15/2018

SCALE:    1" = 50' H; 1" = 20' V

621

622

615

621

620

619

618

617

616614613612611610609608607606605604603602601600

604

603

602

601

600
599

598

597

596

595

594

593

592

599

628

627

6
0
1

6
0
0

59
9

59
8

59
7

59
6

59
5

59
4

59
3

59
2

59
1

59
0

58
9

58
8

58
7

58
6

58
5

58
4

58
3

58
2

58
1

58
0

57
9

57
8

57
7

PC MID
AT PIER WAT PIER E

MID PC

AT ABUT

STEPAT PIER WAT PIER E

PC
MID AT PIER WAT PIER E MID

PC

PC MID AT PIER WAT PIER E
MID

PC

AT ABUT SF
STEP

AT PIER E
AT PIER W

AT PC
AT MIDAT PIER EAT PIER W

MIDPC

5
5
7

558

5
5
9

559 56
057

3

573

574
574

557

5
5
8

558

5
5
9

56
0

560

5
6
1

5
6
25
6
3

5
6
45
6
5

5
6
5

5
6
6

5
6
6

5
6
75
6
8

568

5
6
9

569

5
7
0

5
7
0

5
7
0

5
7
0

570

570

5
7
1

5
7
1

57
2

5
7
2

5
7
3

5
7
3

5
7
3

5
7
3

5
7
4

5
7
4

574

5
7
4

550

I-55

560

570

580

590

600

610

620

SCALE IN FEET

050 50

 
95

+
0
0

 910+00

 915+00

 5365+00

 3360+00

 3365+00

 5365+00 5365+00

~ I-55

-300 -200 -100 0 100 200

SA
NI

TA
RY
 A

ND 
SH
IP
 C

ANAL

SANITARY AND SHIP CANAL

DOWNSTREAM FACE

SANITARY AND SHIP CANAL

UPSTREAM FACE

EXIST. STRUCT. SECTION - UPSTREAM FACE

FLOODPLAIN

FLOODPLAIN

A

A

SECTION A-A

45° SKEW TO I-55

(PLOTTED PERPENDICULAR TO THE STREAM, LOOKING DOWNSTREAM)



20.69'
20.69'

4.25'

4.25'

4.25'

4.25'

F
I
L

E
 

N
A

M
E

N
:\
I
d
o
t
\
1
1
0
2
0
3
.0

0
0
0
1
\

D
r
a
i
n
\

P
1
1
1
0
2
0
3
-
s
h
t
-
d
e
t
a
i
l
_

C
S

S
C
_

D
S
.d

g
n

=

   

PIER 1

PIER 2

PIER 3

PIER 4

620.46
616.39

616.18 619.04

EL. (06/2017) = 577.19'

SURVEYED WATER

-188.53

595.79

-165.47

577.44

-135.22

571.98

-120.29

572.54

-113.51

571.81

-100.62

567.85

-92.48

565.86

-80.27

564.76
-74.16

563.38

-34.81

558.51

-30.07

558.56

-19.21

557.74
-17.18

557.96

-10.39

557.38

-7.68

557.55
-2.25

557.37

2.50

557.33

30.05

558.08

36.57

559.61

25.7

557.66

61.95

561.66

69.20

561.87

67.03

561.62

76.45

563.04
101.11

565.05

104.73

564.79

146.79

574.70

182.63

591.33

186.65

595.01 203.26

598.72

208.79

598.82

238.98

598.05
256.25

599.21

300.95

598.61

279.81

599.52

-258.68

600.80

-183.70

595.07

-117.58

572.36

91.68

564.37

64.85

561.61

BRIDGE CELL
BRIDGE CELL

626.85

629.15 630.21
629.03 628.41

589.72 589.72

619.99

619.46
618.54

619.99

618.64

616.41

618.37

617.76

616.15

618.56

ROUTE

SECTION

WATERCOURSE

EXISTING S.N.

PLOTTED BY:

CHECKED BY:

SURVEY DATE:

DATE:

DATE:

MYG

INTERSTATE 55

IAD

SN 016-0014 & SN 016-0015

06-27-2017

SANITARY AND SHIP CANAL

5/15/2018

5/15/2018

SCALE:    1" = 50' H; 1" = 20' V

621

622

615

621

620

619

618

617

616614613612611610609608607606605604603602601600

604

603

602

601

600
599

598

597

596

595

594

593

592

599

628

627

6
0
1

6
0
0

59
9

59
8

59
7

59
6

59
5

59
4

59
3

59
2

59
1

59
0

58
9

58
8

58
7

58
6

58
5

58
4

58
3

58
2

58
1

58
0

57
9

57
8

57
7

PC MID
AT PIER WAT PIER E

MID PC

AT ABUT

STEPAT PIER WAT PIER E

PC
MID AT PIER WAT PIER E MID

PC

PC MID AT PIER WAT PIER E
MID

PC

AT ABUT SF
STEP

AT PIER E
AT PIER W

AT PC
AT MIDAT PIER EAT PIER W

MIDPC

5
5
7

558

5
5
9

559 56
057

3

573

574
574

5
5
7

557

5
5
8

558

5
5
9

56
0

560

5
6
1

5
6
25
6
3

5
6
4

5
6
4

5
6
5

5
6
5

5
6
6

5
6
6

5
6
75
6
8

568

5
6
9

569

5
7
0

5
7
0

5
7
0

5
7
0

570

570

5
7
1

5
7
1

57
2

5
7
2

5
7
3

5
7
3

5
7
3

5
7
3

5
7
4

5
7
4

574

5
7
4

550

I-55

560

570

580

590

600

610

620

SCALE IN FEET

050 50

 
95

+
0
0

 910+00

 915+00

 5365+00

 3360+00

 3365+00

 5365+00 5365+00

~ I-55

-300 -200 -100 0 100 200

FLOODPLAIN

FLOODPLAIN

SA
NI

TA
RY
 A

ND 
SH
IP
 C

ANAL

SANITARY AND SHIP CANAL

DOWNSTREAM FACE

SANITARY AND SHIP CANAL

UPSTREAM FACE

EXIST. STRUCT. SECTION - DOWNSTREAM FACE

SECTION B-B

B

B

45° SKEW TO I-55

(PLOTTED PERPENDICULAR TO THE STREAM, LOOKING DOWNSTREAM)





Hydraulic Report – Interstate 55 over  
Chicago Sanitary and Ship Canal 

 

 

 
 
 
 
 
 
 
 
 
 
 

SECTION 12 
 
 

BRIDGE CROSS SECTION PLOTS – PROPOSED CONDITIONS 
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SECTION 13.A 
 
 

CIORBA DUPLICATE (BASELINE) CONDITIONS 
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                        HEC-RAS HEC-RAS 5.0.3 September 2016 
                          U.S. Army Corps of Engineers   
                         Hydrologic Engineering Center   
                               609 Second Street         
                               Davis, California         
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PROJECT DATA 
Project Title: Ship Canal - Updated 
Project File : ShipCanal-Update.prj 
Run Date and Time: 8/16/2017 1:20:38 PM 
 
Project in English units 
 
                                                                                 
 
PLAN DATA 
 
Plan Title: Baseline Ciorba IL 171 over CSSC 
Plan File : n:\Idot\110203.00001\Drain\Model\I-55 over CSSC 5.0.3 Aug 2017\ShipCanal-Update.p03 
 
           Geometry Title: Duplicate 
           Geometry File : n:\Idot\110203.00001\Drain\Model\I-55 over CSSC 5.0.3 Aug 
2017\ShipCanal-Update.g03 
 
           Flow Title    : Duplicate 
           Flow File     : n:\Idot\110203.00001\Drain\Model\I-55 over CSSC 5.0.3 Aug 
2017\ShipCanal-Update.f02 
 
Plan Description: 
Copy of Ciorba's approved IL 171 proposed condition RAS V.4.1.0 model run in  
5.0.3.  Results match Ciorba run hardcopy dated 6/24/2010 found in Hydraulic  
Report dated March 2011. 
 
 
Plan Summary Information: 
Number of:  Cross Sections =   11    Multiple Openings  =    0 
            Culverts       =    0    Inline Structures  =    0 
            Bridges        =    2    Lateral Structures =    0 
 
Computational Information 
    Water surface calculation tolerance  =  0.01  
    Critical depth calculation tolerance =  0.01  
    Maximum number of iterations         =  20  
    Maximum difference tolerance         =  0.3  
    Flow tolerance factor                =  0.001  
 
Computation Options 
    Critical depth computed only where necessary 
    Conveyance Calculation Method: At breaks in n values only 
    Friction Slope Method:         Average Conveyance 
    Computational Flow Regime:     Subcritical Flow 
 
 
                                                                                 
 
 
  



FLOW DATA 
 
Flow Title: Duplicate 
Flow File : n:\Idot\110203.00001\Drain\Model\I-55 over CSSC 5.0.3 Aug 2017\ShipCanal-Update.f02 
 
Flow Data (cfs) 
                                                                                                              
  River           Reach           RS                10-year         50-year        100-year        500-year   
  Ship Canal      Ship Canal      8550                 8500           11300           12800           16100   
                                                                                                              
 
Boundary Conditions 
                                                                                                         
  River           Reach           Profile                       Upstream                 Downstream      
                                                                                                         
  Ship Canal      Ship Canal      10-year                                             Known WS = 583.9   
  Ship Canal      Ship Canal      50-year                                               Known WS = 587   
  Ship Canal      Ship Canal      100-year                                              Known WS = 588   
  Ship Canal      Ship Canal      500-year                                            Known WS = 591.4   
                                                                                                         
 
                                                                                 
 
GEOMETRY DATA 
 
Geometry Title: Duplicate 
Geometry File : n:\Idot\110203.00001\Drain\Model\I-55 over CSSC 5.0.3 Aug 2017\ShipCanal-
Update.g03 
 
CROSS SECTION           
 
 
RIVER: Ship Canal       
REACH: Ship Canal         RS: 8550     
 
INPUT 
Description:  
Station Elevation Data    num=      33 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
-392.501  600.02-352.653  601.25-324.759  602.14-282.919   601.7-251.041  599.95 
-197.247  576.44-192.266  574.64-187.285  573.84-172.342  562.44-147.437  556.44 
-122.532  556.44 -97.627  556.94 -72.722  556.44 -24.905  556.44       0  554.64 
  24.905  558.54   49.81  562.84  74.715  567.44  89.658  572.54  94.638  574.24 
  99.619  576.44 147.437  597.32  154.41  597.48 169.353   597.8 178.319  597.74 
 191.269  596.95  204.22  597.17 218.167  601.87 231.117   601.9 236.098  601.36 
 253.033  602.52 311.809  603.91 377.558  605.42 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
-392.501     .08-197.247     .03  99.619     .08 
 
Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 
      -197.247  99.619              520     520     520             .1       .3 
Skew Angle = 5 
 
CROSS SECTION           
 
 
RIVER: Ship Canal       
REACH: Ship Canal         RS: 8030     
 
INPUT 
Description:  
Station Elevation Data    num=      33 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
    -387  601.61    -343  601.15    -273  600.53    -237  600.18    -227  601.83 
    -219  599.59    -179  576.44    -174  574.84    -169  573.54    -154  571.14 
    -129  560.74    -104  559.04     -79  558.44     -50  558.04     -25  558.04 
       0  557.74      25  557.94      50  558.44      75  570.04      90  572.84 
      95  574.64     100  576.44     165  595.25     211  601.49     229  602.52 
     247  602.85     263  602.69     271  602.19     283  602.06     302  605.01 
     351  606.21     391  605.61     406  605.61 



 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
    -387     .08    -179     .03     100     .08 
 
Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 
          -179     100              460     460     460             .1       .3 
 
CROSS SECTION           
 
 
RIVER: Ship Canal       
REACH: Ship Canal         RS: 7570     
 
INPUT 
Description:  
Station Elevation Data    num=      27 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
    -481  600.12    -405  596.05    -373  595.99    -267  591.57    -228  590.22 
    -192  576.41    -187  575.01    -182  573.31    -165  567.11    -140  564.01 
    -115  558.91     -90  557.31     -65  557.01     -40  556.41       0  556.01 
      24  558.11      49  561.91      76  569.41      91  573.11     101  576.41 
     136  591.85     149  593.53     161  593.85     172  594.09     175  595.57 
     187  595.26     264  607.39 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
    -481     .08    -192     .03     101     .08 
 
Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 
          -192     101              110     110     110             .1       .3 
 
CROSS SECTION           
 
 
RIVER: Ship Canal       
REACH: Ship Canal         RS: 7460     
 
INPUT 
Description: SN 016-2408 Upstream Bridge XS 
Station Elevation Data    num=      30 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
-398.775  624.59-335.334  619.54-291.831   595.7-272.799  593.94 -260.11  594.59 
-241.078  593.85-229.296  593.07 -193.95  576.41-182.168  568.61-167.667  562.91 
-149.541  562.61-140.478  561.71 -99.694  556.61 -40.784  556.21       0  554.91 
   41.69  559.81  50.753  561.71  68.879  564.41  84.287  572.71  94.256  576.41 
 127.789  591.51  142.29   593.4 154.072  593.66 167.667  593.96 173.105  595.16 
 183.074  595.08 191.231   593.9  193.95  595.42 250.141  615.93 297.269  614.21 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
-398.775     .08 -193.95     .03  94.256     .08 
 
Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 
       -193.95  94.256               50      50      50             .1       .3 
Ineffective Flow     num=       2 
   Sta L   Sta R    Elev  Permanent 
-398.775    -360   575.6       F 
     245 297.269   575.6       F 
Blocked Obstructions     num=       2 
   Sta L   Sta R    Elev   Sta L   Sta R    Elev 
 -166.64 -146.31   589.9    22.9   43.23   589.9 
Skew Angle = 25 
 
 
  



BRIDGE                  
 
 
RIVER: Ship Canal       
REACH: Ship Canal         RS: 7459     
 
INPUT 
Description: Ramp D (SN 016-2408) 
Distance from Upstream XS =       1 
Deck/Roadway Width        =      28 
Weir Coefficient          =     2.6 
Upstream  Deck/Roadway Coordinates 
    num=      13 
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord 
 -567.43  626.62       0  -476.8  625.85       0 -386.17   625.9       0 
 -345.03  626.46       0 -345.03  626.46  622.78 -296.85  627.11  618.76 
 -148.31  628.52  618.74   22.57  626.39  616.44  171.69  620.76  612.09 
   229.6   618.3  614.54   229.6   618.3       0  248.25  617.51       0 
  338.88  614.91       0 
 
Upstream Bridge Cross Section Data 
Station Elevation Data    num=      30 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
-398.775  624.59-335.334  619.54-291.831   595.7-272.799  593.94 -260.11  594.59 
-241.078  593.85-229.296  593.07 -193.95  576.41-182.168  568.61-167.667  562.91 
-149.541  562.61-140.478  561.71 -99.694  556.61 -40.784  556.21       0  554.91 
   41.69  559.81  50.753  561.71  68.879  564.41  84.287  572.71  94.256  576.41 
 127.789  591.51  142.29   593.4 154.072  593.66 167.667  593.96 173.105  595.16 
 183.074  595.08 191.231   593.9  193.95  595.42 250.141  615.93 297.269  614.21 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
-398.775     .08 -193.95     .03  94.256     .08 
 
Bank Sta: Left   Right    Coeff Contr.   Expan. 
       -193.95  94.256             .1       .3 
Ineffective Flow     num=       2 
   Sta L   Sta R    Elev  Permanent 
-398.775    -360   575.6       F 
     245 297.269   575.6       F 
Blocked Obstructions     num=       2 
   Sta L   Sta R    Elev   Sta L   Sta R    Elev 
 -166.64 -146.31   589.9    22.9   43.23   589.9 
Skew Angle = 25 
 
Downstream  Deck/Roadway Coordinates 
    num=      13 
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord 
 -494.17  626.62       0 -403.54  625.85       0 -312.91   625.9       0 
 -271.77  626.46       0 -271.77  626.46  622.78  -223.6  627.11  618.76 
  -75.05  628.52  618.74   95.82  626.39  616.44  244.95  620.76  612.09 
  302.86   618.3  614.54  302.86   618.3       0   321.5  617.51       0 
  412.13  614.91       0 
 
Downstream Bridge Cross Section Data 
Station Elevation Data    num=      30 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
-276.424  620.95-225.671  594.92-220.233  594.36  -201.2  594.44 -183.98  593.88 
-174.011  592.99-130.508  576.41-118.726  568.91-108.757  562.91 -99.694  562.71 
 -90.631  561.91 -48.941  556.21       0  555.41  40.784  555.41  81.568  561.11 
  90.631  561.21 109.663  563.11 123.258  572.71 133.227  576.41 183.074  591.06 
 202.107  593.17 212.982  593.34 224.764  593.58 229.296  594.85 239.265  594.66 
 244.703  593.59 251.954  594.53  311.77  615.54  311.77  618.39 347.116  617.48 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
-276.424     .08-130.508     .03 133.227     .08 
 
 
  



Bank Sta: Left   Right    Coeff Contr.   Expan. 
      -130.508 133.227             .1       .3 
Ineffective Flow     num=       2 
   Sta L   Sta R    Elev  Permanent 
-276.424    -285   575.6       F 
     315 347.116   575.6       F 
Blocked Obstructions     num=       2 
   Sta L   Sta R    Elev   Sta L   Sta R    Elev 
  -93.38  -73.05   589.9   93.82  114.15   589.9 
Skew Angle = 25 
 
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 Abutments =  2  
 
Abutment Data 
Upstream     num=       3 
     Sta    Elev     Sta    Elev     Sta    Elev 
 -345.03  622.78  -340.7  622.78  -340.7       0 
Downstream     num=       3 
     Sta    Elev     Sta    Elev     Sta    Elev 
 -271.77  622.78 -267.44  622.78 -267.44       0 
 
Abutment Data 
Upstream     num=       3 
     Sta    Elev     Sta    Elev     Sta    Elev 
  225.27       0  225.27  614.54   229.6  614.54 
Downstream     num=       3 
     Sta    Elev     Sta    Elev     Sta    Elev 
  298.53       0  298.53  614.54  302.86  614.54 
 
Number of Piers =  4  
 
Pier Data 
Pier Station     Upstream= -296.85    Downstream=  -223.6 
Upstream     num=       2 
    Width   Elev    Width   Elev 
       4       0       4  618.76 
Downstream     num=       2 
    Width   Elev    Width   Elev 
       4       0       4  618.76 
 
Pier Data 
Pier Station     Upstream= -148.31    Downstream=  -75.05 
Upstream     num=       2 
    Width   Elev    Width   Elev 
       4       0       4  618.74 
Downstream     num=       2 
    Width   Elev    Width   Elev 
       4       0       4  618.74 
 
Pier Data 
Pier Station     Upstream=    24.9    Downstream=   95.82 
Upstream     num=       2 
    Width   Elev    Width   Elev 
       4       0       4  616.44 
Downstream     num=       2 
    Width   Elev    Width   Elev 
       4       0       4  616.44 
 
Pier Data 
Pier Station     Upstream=  171.69    Downstream=  244.95 
Upstream     num=       2 
    Width   Elev    Width   Elev 
       4       0       4  612.09 



Downstream     num=       2 
    Width   Elev    Width   Elev 
       4       0       4  612.09 
 
Number of Bridge Coefficient Sets =  1  
 
Low Flow Methods and Data 
       Energy             
       Momentum               Cd   =    1.33 
       Yarnell                KVal =      .9 
       W.S. Pro Method 
 
  W.S.Pro Data 
    Left Embankment 
       El of the top of the embankment = 624.59 
       El of the toe of the abutment   = 619.97 
    Right Embankment 
       El of the top of the embankment = 614.21 
       El of the toe of the abutment   = 606.85 
    Abtument Type                      = 2 Vert. abutments and sloping embankments 
    Slope of abutments                 =  
    Top with of embankment             = 65 
    Centroid station of bridge opening =  
    Wing Wall Type                     = No wing walls present 
       Width                           =  
       Angle                           =  
       Radius                          =  
    Guide Banks Type                   = No Guide Bank present 
       Length                          =  
       Offset                          =  
       Angle                           =  
 
Selected Low Flow Methods = Highest Energy Answer 
 
High Flow Method 
       Energy Only 
 
Additional Bridge Parameters 
       Add Friction component to Momentum 
       Do not add Weight component to Momentum 
       Class B flow critical depth computations use critical depth  
           inside the bridge at the upstream end 
       Criteria to check for pressure flow = Upstream energy grade line 
 
CROSS SECTION           
 
 
RIVER: Ship Canal       
REACH: Ship Canal         RS: 7410     
 
INPUT 
Description: SN 016-2408 Downstream Bridge XS 
Station Elevation Data    num=      30 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
-276.424  620.95-225.671  594.92-220.233  594.36  -201.2  594.44 -183.98  593.88 
-174.011  592.99-130.508  576.41-118.726  568.91-108.757  562.91 -99.694  562.71 
 -90.631  561.91 -48.941  556.21       0  555.41  40.784  555.41  81.568  561.11 
  90.631  561.21 109.663  563.11 123.258  572.71 133.227  576.41 183.074  591.06 
 202.107  593.17 212.982  593.34 224.764  593.58 229.296  594.85 239.265  594.66 
 244.703  593.59 251.954  594.53  311.77  615.54  311.77  618.39 347.116  617.48 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
-276.424     .08-130.508     .03 133.227     .08 
 
Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 
      -130.508 133.227              160     160     160             .1       .3 
Ineffective Flow     num=       2 
   Sta L   Sta R    Elev  Permanent 
-276.424    -285   575.6       F 
     315 347.116   575.6       F 



Blocked Obstructions     num=       2 
   Sta L   Sta R    Elev   Sta L   Sta R    Elev 
  -93.38  -73.05   589.9   93.82  114.15   589.9 
Skew Angle = 25 
 
CROSS SECTION           
 
 
RIVER: Ship Canal       
REACH: Ship Canal         RS: 7250     
 
INPUT 
Description:  
Station Elevation Data    num=      30 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
-347.672   626.3-275.946  595.55-270.965  594.69-258.014  594.67-242.075  593.91 
-218.167  591.71 -196.25  576.41-191.269  574.81-185.292  572.51-169.353  567.31 
-144.448  562.21-118.547  557.81 -93.642  556.71 -24.905  555.91       0  555.21 
  24.905  555.91   49.81  558.61  74.715  562.31  92.646  571.41  97.627  573.21 
 103.604  576.41 137.475  591.56 149.429  592.22 160.387  592.37 171.345  592.81 
  175.33  593.74 185.292  593.62 192.266  592.09 198.243  593.22 224.144  593.78 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
-347.672     .08 -196.25     .03 103.604     .08 
 
Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 
       -196.25 103.604               90      90      90             .1       .3 
Skew Angle = 5 
 
CROSS SECTION           
 
 
RIVER: Ship Canal       
REACH: Ship Canal         RS: 7160     
 
INPUT 
Description: SN 016-0487 & 0486 Upstream Bridge XS 
Station Elevation Data    num=      25 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
-269.493   626.3-197.049  594.96-190.287  594.96-175.798  594.57 -161.31  594.11 
-141.025  589.88-128.468   576.4-113.013   573.1-100.456   567.9 -88.865   562.7 
 -44.433   555.5       0   555.5  104.32   556.5 148.753   557.8 159.378   561.9 
 183.526   565.4 200.913   574.9 207.674   576.4 221.197  590.35 237.618  591.91 
 247.277  592.11 252.107   593.5 261.766   593.3  265.63  592.58 355.461  596.35 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
-269.493     .08-128.468     .03 207.674     .08 
 
Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 
      -128.468 207.674              145     145     145             .1       .3 
Ineffective Flow     num=       1 
   Sta L   Sta R    Elev  Permanent 
-269.493    -260   575.6       F 
Blocked Obstructions     num=       2 
   Sta L   Sta R    Elev   Sta L   Sta R    Elev 
 -62.795 -42.465  589.32  121.58  141.91  589.22 
Skew Angle = 15 
 
 
  



BRIDGE                  
 
 
RIVER: Ship Canal       
REACH: Ship Canal         RS: 7098     
 
INPUT 
Description: SN 016-0486 & SN 016-0487 (NB & SB of 171) 
Distance from Upstream XS =    12.5 
Deck/Roadway Width        =   87.33 
Weir Coefficient          =     2.6 
Upstream  Deck/Roadway Coordinates 
    num=      16 
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord 
 -467.31  628.06       0 -467.31  627.92       0 -419.01  627.74       0 
 -370.71  627.55       0 -322.42  627.37       0 -274.12  627.18       0 
 -243.12  627.18       0 -243.12  627.18  622.94 -190.77     627  622.67 
 -141.91  626.82  622.56  -44.34  626.45  617.71  123.33  625.71  616.51 
  217.38  625.34  619.24  274.03  625.16  619.85  347.64  624.98  620.85 
  399.14  624.79  620.63 
 
Upstream Bridge Cross Section Data 
Station Elevation Data    num=      25 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
-269.493   626.3-197.049  594.96-190.287  594.96-175.798  594.57 -161.31  594.11 
-141.025  589.88-128.468   576.4-113.013   573.1-100.456   567.9 -88.865   562.7 
 -44.433   555.5       0   555.5  104.32   556.5 148.753   557.8 159.378   561.9 
 183.526   565.4 200.913   574.9 207.674   576.4 221.197  590.35 237.618  591.91 
 247.277  592.11 252.107   593.5 261.766   593.3  265.63  592.58 355.461  596.35 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
-269.493     .08-128.468     .03 207.674     .08 
 
Bank Sta: Left   Right    Coeff Contr.   Expan. 
      -128.468 207.674             .1       .3 
Ineffective Flow     num=       1 
   Sta L   Sta R    Elev  Permanent 
-269.493    -260   575.6       F 
Blocked Obstructions     num=       2 
   Sta L   Sta R    Elev   Sta L   Sta R    Elev 
 -62.795 -42.465  589.32  121.58  141.91  589.22 
Skew Angle = 15 
 
Downstream  Deck/Roadway Coordinates 
    num=      16 
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord 
 -519.53  628.06       0 -519.53  627.92       0 -471.24  627.74       0 
 -422.94  627.55       0 -374.64  627.37       0 -326.35  627.18       0 
 -295.35  627.18       0 -295.35  627.18  622.94    -243     627  622.67 
 -194.14  626.82  622.56  -96.56  626.45  617.71    71.1  625.71  616.51 
  165.15  625.34  619.24  221.81  625.16  619.85  295.41  624.98  620.85 
  346.91  624.79  620.63 
 
Downstream Bridge Cross Section Data 
Station Elevation Data    num=      26 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
-309.096  625.77-289.778  620.15-235.686  596.21-231.822  595.42-218.299  595.44 
-199.947   594.7-181.594  589.35-159.378   576.4-122.673   572.6 -85.001   562.4 
 -42.501   555.8       0   555.6  42.501   556.8  85.001   560.9  93.695  562.66 
 117.843   568.2 134.264   574.9 158.412   576.4 195.117  590.81 210.572  591.63 
 222.163   592.1 226.993  593.48 237.618  593.56 241.481  593.21 299.437  609.46 
 331.313  610.92 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
-309.096     .08-159.378     .03 158.412     .08 
 
 
  



Bank Sta: Left   Right    Coeff Contr.   Expan. 
      -159.378 158.412             .1       .3 
Ineffective Flow     num=       1 
   Sta L   Sta R    Elev  Permanent 
-309.096    -310   575.6       F 
Blocked Obstructions     num=       2 
   Sta L   Sta R    Elev   Sta L   Sta R    Elev 
-115.015 -94.685  589.22   69.35   89.68  589.26 
Skew Angle = 15 
 
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 Abutments =  1  
 
Abutment Data 
Upstream     num=       3 
     Sta    Elev     Sta    Elev     Sta    Elev 
 -243.12  622.94 -238.79  622.94 -238.79       0 
Downstream     num=       3 
     Sta    Elev     Sta    Elev     Sta    Elev 
 -295.35  622.94 -291.02  622.94 -291.02       0 
 
Number of Piers =  7  
 
Pier Data 
Pier Station     Upstream= -190.77    Downstream=    -243 
Upstream     num=       2 
    Width   Elev    Width   Elev 
     2.5       0     2.5  622.67 
Downstream     num=       2 
    Width   Elev    Width   Elev 
     2.5       0     2.5  622.67 
 
Pier Data 
Pier Station     Upstream= -141.91    Downstream= -194.14 
Upstream     num=       2 
    Width   Elev    Width   Elev 
    3.75       0    3.75  622.56 
Downstream     num=       2 
    Width   Elev    Width   Elev 
    3.75       0    3.75  622.56 
 
Pier Data 
Pier Station     Upstream=  -44.34    Downstream=  -96.56 
Upstream     num=       2 
    Width   Elev    Width   Elev 
    3.75       0    3.75  617.71 
Downstream     num=       2 
    Width   Elev    Width   Elev 
    3.75       0    3.75  617.71 
 
Pier Data 
Pier Station     Upstream=  123.33    Downstream=    71.1 
Upstream     num=       2 
    Width   Elev    Width   Elev 
     3.5       0     3.5  616.51 
Downstream     num=       2 
    Width   Elev    Width   Elev 
     3.5       0     3.5  616.51 
 
Pier Data 
Pier Station     Upstream=  217.38    Downstream=  165.15 
Upstream     num=       2 
    Width   Elev    Width   Elev 
    3.75       0    3.75  619.24 



Downstream     num=       2 
    Width   Elev    Width   Elev 
    3.75       0    3.75  619.24 
 
Pier Data 
Pier Station     Upstream=  274.03    Downstream=  221.81 
Upstream     num=       2 
    Width   Elev    Width   Elev 
     3.5       0     3.5  619.85 
Downstream     num=       2 
    Width   Elev    Width   Elev 
     3.5       0     3.5  619.85 
 
Pier Data 
Pier Station     Upstream=  347.64    Downstream=  295.41 
Upstream     num=       2 
    Width   Elev    Width   Elev 
       4       0       4  620.85 
Downstream     num=       2 
    Width   Elev    Width   Elev 
       4       0       4  620.85 
 
Number of Bridge Coefficient Sets =  1  
 
Low Flow Methods and Data 
       Energy             
       Momentum               Cd   =    1.33 
       Yarnell                KVal =      .9 
       W.S. Pro Method 
 
  W.S.Pro Data 
    Left Embankment 
       El of the top of the embankment = 626.3 
       El of the toe of the abutment   = 613.02 
    Right Embankment 
       El of the top of the embankment = 626.3 
       El of the toe of the abutment   = 613.02 
    Abtument Type                      = 2 Vert. abutments and sloping embankments 
    Slope of abutments                 =  
    Top with of embankment             = 30.7 
    Centroid station of bridge opening =  
    Wing Wall Type                     = No wing walls present 
       Width                           =  
       Angle                           =  
       Radius                          =  
    Guide Banks Type                   = No Guide Bank present 
       Length                          =  
       Offset                          =  
       Angle                           =  
 
Selected Low Flow Methods = Highest Energy Answer 
 
High Flow Method 
       Energy Only 
 
Additional Bridge Parameters 
       Add Friction component to Momentum 
       Do not add Weight component to Momentum 
       Class B flow critical depth computations use critical depth  
           inside the bridge at the upstream end 
       Criteria to check for pressure flow = Upstream energy grade line 
 
 
  



CROSS SECTION           
 
 
RIVER: Ship Canal       
REACH: Ship Canal         RS: 7015     
 
INPUT 
Description: SN 016-0487 & 0486 Downstream Bridge XS 
Station Elevation Data    num=      26 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
-309.096  625.77-289.778  620.15-235.686  596.21-231.822  595.42-218.299  595.44 
-199.947   594.7-181.594  589.35-159.378   576.4-122.673   572.6 -85.001   562.4 
 -42.501   555.8       0   555.6  42.501   556.8  85.001   560.9  93.695  562.66 
 117.843   568.2 134.264   574.9 158.412   576.4 195.117  590.81 210.572  591.63 
 222.163   592.1 226.993  593.48 237.618  593.56 241.481  593.21 299.437  609.46 
 331.313  610.92 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
-309.096     .08-159.378     .03 158.412     .08 
 
Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 
      -159.378 158.412              105     105     105             .1       .3 
Ineffective Flow     num=       1 
   Sta L   Sta R    Elev  Permanent 
-309.096    -310   575.6       F 
Blocked Obstructions     num=       2 
   Sta L   Sta R    Elev   Sta L   Sta R    Elev 
-115.015 -94.685  589.22   69.35   89.68  589.26 
Skew Angle = 15 
 
CROSS SECTION           
 
 
RIVER: Ship Canal       
REACH: Ship Canal         RS: 6910     
 
INPUT 
Description:  
Station Elevation Data    num=      31 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
 -316.79  589.99-305.832   593.7-294.874  595.83-282.919  596.06-264.988  596.42 
-247.056  592.93 -225.14  595.93-194.258  576.39-189.277  574.49-184.296  573.79 
-166.365  564.59 -141.46  559.99-115.559  556.39 -90.654  555.79 -74.715  556.39 
  -49.81  556.19 -24.905  555.39       0  552.89  24.905  552.89  50.806  555.99 
  75.711  562.39  92.646  570.49  98.623  572.69   104.6  576.39 126.517  590.85 
 136.479  591.38 148.433  591.77 161.384  592.08 166.365  593.58 176.326  593.65 
 182.304   592.6 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
 -316.79     .08-194.258     .03   104.6     .08 
 
Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 
      -194.258   104.6              360     360     360             .1       .3 
Skew Angle = 5 
 
CROSS SECTION           
 
 
RIVER: Ship Canal       
REACH: Ship Canal         RS: 6550     
 
INPUT 
Description:  
Station Elevation Data    num=      36 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
-595.724  603.77 -570.82  602.98-524.995  600.59-425.375  593.95-304.836  593.02 
-279.931  594.83 -196.25  576.39-191.269  574.69-186.288  573.89-170.349  569.09 
-144.448  561.39-119.543  560.09 -94.638  557.69 -69.734  555.69 -44.829  556.09 
 -24.905  555.39       0  555.19  24.905  555.99   49.81  560.99  74.715  565.59 



   91.65  573.09  96.631  574.39 102.608  576.39 129.505  590.96 150.425  592.01 
 163.376  592.61 177.323   592.7 181.307  593.55 192.266  593.44  196.25  592.45 
 202.228  593.24 213.186  593.25 222.151   590.2 243.072  596.74 255.026  594.86 
  274.95  594.79 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
-595.724     .08 -196.25     .03 102.608     .08 
 
Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 
       -196.25 102.608              550     550     550             .1       .3 
Skew Angle = 5 
 
CROSS SECTION           
 
 
RIVER: Ship Canal       
REACH: Ship Canal         RS: 6000     
 
INPUT 
Description:  
Station Elevation Data    num=      40 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
    -605  603.03    -581  602.58    -554  602.83    -485  597.16    -433  598.72 
    -399  598.84    -348  599.41    -217  584.11    -183  576.39    -178  574.79 
    -173  573.99    -154  562.79    -129  561.39    -104  559.89     -79  558.69 
     -54  557.69     -50  557.69     -25  557.59       0  557.39      25  557.99 
      50  559.49      75  561.19      95  573.19     100  574.69     105  576.39 
     139  588.79     162  589.48     170  592.15     178  592.95     192  593.47 
     203  593.55     213  590.62     221   593.6     246  593.85     252  592.53 
     260  592.88     263  594.84     275  590.28     294  592.72     351  593.49 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
    -605     .08    -183     .03     105     .08 
 
Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 
          -183     105                0       0       0             .1       .3 
 
                                                                                 
 
SUMMARY OF MANNING'S N VALUES  
 
River:Ship Canal       
                                                                  
      Reach          River Sta.       n1        n2        n3      
                                                                  
 Ship Canal           8550               .08       .03       .08  
 Ship Canal           8030               .08       .03       .08  
 Ship Canal           7570               .08       .03       .08  
 Ship Canal           7460               .08       .03       .08  
 Ship Canal           7459         Bridge                       
 Ship Canal           7410               .08       .03       .08  
 Ship Canal           7250               .08       .03       .08  
 Ship Canal           7160               .08       .03       .08  
 Ship Canal           7098         Bridge                       
 Ship Canal           7015               .08       .03       .08  
 Ship Canal           6910               .08       .03       .08  
 Ship Canal           6550               .08       .03       .08  
 Ship Canal           6000               .08       .03       .08  
                                                                  
 
                                                                                 
 
 
  



SUMMARY OF REACH LENGTHS 
 
River: Ship Canal       
                                                                  
      Reach          River Sta.      Left     Channel    Right    
                                                                  
 Ship Canal           8550               520       520       520  
 Ship Canal           8030               460       460       460  
 Ship Canal           7570               110       110       110  
 Ship Canal           7460                50        50        50  
 Ship Canal           7459         Bridge                         
 Ship Canal           7410               160       160       160  
 Ship Canal           7250                90        90        90  
 Ship Canal           7160               145       145       145  
 Ship Canal           7098         Bridge                         
 Ship Canal           7015               105       105       105  
 Ship Canal           6910               360       360       360  
 Ship Canal           6550               550       550       550  
 Ship Canal           6000                 0         0         0  
                                                                  
 
                                                                                 
 
SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS 
River: Ship Canal       
 
                                                        
      Reach          River Sta.     Contr.    Expan.    
                                                        
 Ship Canal           8550            .1        .3  
 Ship Canal           8030            .1        .3  
 Ship Canal           7570            .1        .3  
 Ship Canal           7460            .1        .3  
 Ship Canal           7459     Bridge               
 Ship Canal           7410            .1        .3  
 Ship Canal           7250            .1        .3  
 Ship Canal           7160            .1        .3  
 Ship Canal           7098     Bridge               
 Ship Canal           7015            .1        .3  
 Ship Canal           6910            .1        .3  
 Ship Canal           6550            .1        .3  
 Ship Canal           6000            .1        .3  
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HEC-RAS  Plan: Ciorba IL171   River: Ship Canal   Reach: Ship Canal    Profile: 10-year
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)  
Ship Canal 8550    10-year 8500.00 554.64 583.95 583.97 0.000009 1.21 7164.56 331.24 0.04
Ship Canal 8030    10-year 8500.00 557.74 583.93 583.96 0.000014 1.40 6202.61 317.84 0.05
Ship Canal 7570    10-year 8500.00 556.01 583.93 561.79 583.96 0.000012 1.31 6604.17 329.65 0.05
Ship Canal 7460    10-year 8500.00 554.91 583.92 561.24 583.96 0.000020 1.45 5972.04 280.17 0.05
Ship Canal 7459    Bridge
Ship Canal 7410    10-year 8500.00 555.41 583.91 561.30 583.95 0.000023 1.58 5523.94 268.30 0.06
Ship Canal 7250    10-year 8500.00 555.21 583.92 560.69 583.95 0.000009 1.20 7168.04 327.42 0.04
Ship Canal 7160    10-year 8500.00 555.50 583.92 560.30 583.95 0.000014 1.22 6997.04 309.78 0.04
Ship Canal 7098    Bridge
Ship Canal 7015    10-year 8500.00 555.60 583.91 561.69 583.94 0.000023 1.49 5814.65 309.13 0.06
Ship Canal 6910    10-year 8500.00 552.89 583.92 583.94 0.000008 1.15 7491.63 322.16 0.04
Ship Canal 6550    10-year 8500.00 555.19 583.91 583.93 0.000010 1.24 7001.33 346.86 0.05
Ship Canal 6000    10-year 8500.00 557.39 583.90 562.57 583.93 0.000011 1.31 6690.71 341.67 0.05



 

HEC-RAS  Plan: Ciorba IL171   River: Ship Canal   Reach: Ship Canal    Profile: 10-year
Reach River Sta Profile E.G. Elev W.S. Elev Vel Head Frctn Loss C & E Loss Q Left Q Channel Q Right Top Width

(ft) (ft) (ft) (ft) (ft) (cfs) (cfs) (cfs) (ft)
Ship Canal 8550    10-year 583.97 583.95 0.02 0.01 0.00 8.19 8483.61 8.20 331.24
Ship Canal 8030    10-year 583.96 583.93 0.03 0.01 0.00 7.27 8477.13 15.59 317.84
Ship Canal 7570    10-year 583.96 583.93 0.03 0.00 0.00 10.76 8480.01 9.23 329.65
Ship Canal 7460    10-year 583.96 583.92 0.03 0.00 0.00 11.19 8477.03 11.78 280.17
Ship Canal 7459    Bridge
Ship Canal 7410    10-year 583.95 583.91 0.04 0.00 0.00 15.34 8464.41 20.25 268.30
Ship Canal 7250    10-year 583.95 583.92 0.02 0.00 0.00 4.76 8487.27 7.98 327.42
Ship Canal 7160    10-year 583.95 583.92 0.02 0.00 0.00 3.43 8492.95 3.62 309.78
Ship Canal 7098    Bridge
Ship Canal 7015    10-year 583.94 583.91 0.03 0.00 0.00 9.37 8476.00 14.63 309.13
Ship Canal 6910    10-year 583.94 583.92 0.02 0.00 0.00 4.98 8490.28 4.74 322.16
Ship Canal 6550    10-year 583.93 583.91 0.02 0.01 0.00 17.89 8475.32 6.79 346.86
Ship Canal 6000    10-year 583.93 583.90 0.03 18.42 8470.40 11.18 341.67



  

Errors Warnings and Notes for Plan : Ciorba IL171
Location: River: Ship Canal  Reach: Ship Canal     RS: 7460     Profile: 10-year
Warning: Divided flow computed for this cross-section.
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water 

surface was used.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7459     Profile: 10-year
Warning: The Yarnell method gave an invalid answer.  The upstream energy was less than the downstream 

energy.  The program defaulted to the next valid (user selected) method.  If the Yarnell method 
was the only one selected, the program will default to an energy based solution.

Warning: For the final momentum answer at the bridge, the upstream energy was computed lower than the 
downstream energy.  This is not physically possible, the momentum answer has been disregarded.

Location: River: Ship Canal  Reach: Ship Canal     RS: 7459     Profile: 10-year Upstream
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water 

surface was used.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7459     Profile: 10-year Downstream
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water 

surface was used.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7410     Profile: 10-year
Warning: Divided flow computed for this cross-section.
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 

or greater than 1.4.  This may indicate the need for additional cross sections.
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water 

surface was used.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7160     Profile: 10-year
Warning: Divided flow computed for this cross-section.
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water 

surface was used.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7098     Profile: 10-year
Warning: The Yarnell method gave an invalid answer.  The upstream energy was less than the downstream 

energy.  The program defaulted to the next valid (user selected) method.  If the Yarnell method 
was the only one selected, the program will default to an energy based solution.

Warning: For the final momentum answer at the bridge, the upstream energy was computed lower than the 
downstream energy.  This is not physically possible, the momentum answer has been disregarded.

Location: River: Ship Canal  Reach: Ship Canal     RS: 7098     Profile: 10-year Upstream
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water 

surface was used.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7098     Profile: 10-year Downstream
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water 

surface was used.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7015     Profile: 10-year
Warning: Divided flow computed for this cross-section.
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 

or greater than 1.4.  This may indicate the need for additional cross sections.
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water 

surface was used.
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HEC-RAS  Plan: Ciorba IL171   River: Ship Canal   Reach: Ship Canal    Profile: 50-year
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)  
Ship Canal 8550    50-year 11300.00 554.64 587.06 587.09 0.000011 1.41 8216.83 345.48 0.05
Ship Canal 8030    50-year 11300.00 557.74 587.04 587.08 0.000015 1.62 7215.13 333.95 0.06
Ship Canal 7570    50-year 11300.00 556.01 587.04 562.72 587.07 0.000013 1.52 7651.88 344.79 0.05
Ship Canal 7460    50-year 11300.00 554.91 587.03 562.26 587.07 0.000024 1.70 6862.48 293.64 0.06
Ship Canal 7459    Bridge
Ship Canal 7410    50-year 11300.00 555.41 587.02 562.25 587.07 0.000029 1.85 6384.90 286.99 0.06
Ship Canal 7250    50-year 11300.00 555.21 587.03 561.55 587.06 0.000010 1.41 8202.22 338.80 0.05
Ship Canal 7160    50-year 11300.00 555.50 587.03 561.19 587.06 0.000017 1.44 7967.80 315.68 0.05
Ship Canal 7098    Bridge
Ship Canal 7015    50-year 11300.00 555.60 587.01 562.74 587.05 0.000026 1.71 6793.76 322.35 0.06
Ship Canal 6910    50-year 11300.00 552.89 587.02 587.05 0.000009 1.35 8506.16 331.77 0.05
Ship Canal 6550    50-year 11300.00 555.19 587.01 587.04 0.000011 1.45 8107.88 366.66 0.05
Ship Canal 6000    50-year 11300.00 557.39 587.00 563.34 587.04 0.000013 1.52 7801.57 375.84 0.05



 

HEC-RAS  Plan: Ciorba IL171   River: Ship Canal   Reach: Ship Canal    Profile: 50-year
Reach River Sta Profile E.G. Elev W.S. Elev Vel Head Frctn Loss C & E Loss Q Left Q Channel Q Right Top Width

(ft) (ft) (ft) (ft) (ft) (cfs) (cfs) (cfs) (ft)
Ship Canal 8550    50-year 587.09 587.06 0.03 0.01 0.00 22.30 11255.37 22.32 345.48
Ship Canal 8030    50-year 587.08 587.04 0.04 0.01 0.00 19.46 11238.82 41.72 333.95
Ship Canal 7570    50-year 587.07 587.04 0.04 0.00 0.00 28.81 11246.48 24.71 344.79
Ship Canal 7460    50-year 587.07 587.03 0.04 0.00 0.00 31.09 11236.19 32.72 293.64
Ship Canal 7459    Bridge
Ship Canal 7410    50-year 587.07 587.02 0.05 0.00 0.01 42.78 11200.76 56.46 286.99
Ship Canal 7250    50-year 587.06 587.03 0.03 0.00 0.00 12.92 11265.42 21.66 338.80
Ship Canal 7160    50-year 587.06 587.03 0.03 0.00 0.00 9.49 11280.50 10.01 315.68
Ship Canal 7098    Bridge
Ship Canal 7015    50-year 587.05 587.01 0.05 0.00 0.01 25.28 11235.27 39.45 322.35
Ship Canal 6910    50-year 587.05 587.02 0.03 0.00 0.00 13.64 11273.38 12.97 331.77
Ship Canal 6550    50-year 587.04 587.01 0.03 0.01 0.00 48.17 11233.56 18.27 366.66
Ship Canal 6000    50-year 587.04 587.00 0.04 47.78 11222.19 30.04 375.84



  

Errors Warnings and Notes for Plan : Ciorba IL171
Location: River: Ship Canal  Reach: Ship Canal     RS: 7460     Profile: 50-year
Warning: Divided flow computed for this cross-section.
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water 

surface was used.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7459     Profile: 50-year
Warning: The Yarnell method gave an invalid answer.  The upstream energy was less than the downstream 

energy.  The program defaulted to the next valid (user selected) method.  If the Yarnell method 
was the only one selected, the program will default to an energy based solution.

Warning: For the final momentum answer at the bridge, the upstream energy was computed lower than the 
downstream energy.  This is not physically possible, the momentum answer has been disregarded.

Location: River: Ship Canal  Reach: Ship Canal     RS: 7459     Profile: 50-year Upstream
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water 

surface was used.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7459     Profile: 50-year Downstream
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water 

surface was used.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7410     Profile: 50-year
Warning: Divided flow computed for this cross-section.
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 

or greater than 1.4.  This may indicate the need for additional cross sections.
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water 

surface was used.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7160     Profile: 50-year
Warning: Divided flow computed for this cross-section.
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water 

surface was used.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7098     Profile: 50-year
Warning: The Yarnell method gave an invalid answer.  The upstream energy was less than the downstream 

energy.  The program defaulted to the next valid (user selected) method.  If the Yarnell method 
was the only one selected, the program will default to an energy based solution.

Warning: For the final momentum answer at the bridge, the upstream energy was computed lower than the 
downstream energy.  This is not physically possible, the momentum answer has been disregarded.

Location: River: Ship Canal  Reach: Ship Canal     RS: 7098     Profile: 50-year Upstream
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water 

surface was used.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7098     Profile: 50-year Downstream
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water 

surface was used.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7015     Profile: 50-year
Warning: Divided flow computed for this cross-section.
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 

or greater than 1.4.  This may indicate the need for additional cross sections.
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water 

surface was used.



Hydraulic Report – I-55 over 
 Chicago Sanitary & Ship Canal 

 

 

100-Year Ciorba Duplicate (Baseline) 



0 500 1000 1500 2000 2500 3000

540

560

580

600

620

640

Ship Canal - Updated       Plan: Baseline Ciorba IL 171 over CSSC    8/16/2017 
Geom: Duplicate    Flow: Duplicate

Main Channel Distance (ft)

El
ev

at
io

n 
(ft

)

Legend

WS  100-year

Ground

65
50

69
10

70
15

 S
N

 0
16

-0
48

7.
..

70
98

 S
N

 0
16

-0
48

6.
..

72
50

74
10

 S
N

 0
16

-2
40

8.
..

74
59

 R
am

p 
D

 (S
N

...

75
70

80
30

85
50

Ship Canal Ship Canal

1 in Horiz. = 400 ft    1 in Vert. = 20 ft



 

HEC-RAS  Plan: Ciorba IL171   River: Ship Canal   Reach: Ship Canal    Profile: 100-year
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)  
Ship Canal 8550    100-year 12800.00 554.64 588.07 588.10 0.000012 1.54 8567.50 350.09 0.05
Ship Canal 8030    100-year 12800.00 557.74 588.05 588.09 0.000017 1.77 7553.63 339.16 0.06
Ship Canal 7570    100-year 12800.00 556.01 588.04 563.17 588.09 0.000015 1.66 8001.05 349.70 0.06
Ship Canal 7460    100-year 12800.00 554.91 588.03 562.71 588.08 0.000028 1.85 7159.27 298.00 0.06
Ship Canal 7459    Bridge
Ship Canal 7410    100-year 12800.00 555.41 588.02 562.77 588.08 0.000033 2.02 6675.33 293.02 0.07
Ship Canal 7250    100-year 12800.00 555.21 588.03 561.98 588.07 0.000012 1.54 8544.22 342.49 0.05
Ship Canal 7160    100-year 12800.00 555.50 588.03 561.63 588.07 0.000019 1.57 8285.55 317.59 0.05
Ship Canal 7098    Bridge
Ship Canal 7015    100-year 12800.00 555.60 588.01 563.25 588.06 0.000030 1.86 7118.52 326.62 0.07
Ship Canal 6910    100-year 12800.00 552.89 588.02 588.05 0.000010 1.48 8840.31 334.87 0.05
Ship Canal 6550    100-year 12800.00 555.19 588.01 588.05 0.000013 1.58 8478.25 373.05 0.05
Ship Canal 6000    100-year 12800.00 557.39 588.00 563.71 588.04 0.000015 1.65 8183.06 387.14 0.06



 

HEC-RAS  Plan: Ciorba IL171   River: Ship Canal   Reach: Ship Canal    Profile: 100-year
Reach River Sta Profile E.G. Elev W.S. Elev Vel Head Frctn Loss C & E Loss Q Left Q Channel Q Right Top Width

(ft) (ft) (ft) (ft) (ft) (cfs) (cfs) (cfs) (ft)
Ship Canal 8550    100-year 588.10 588.07 0.04 0.01 0.00 30.23 12739.51 30.26 350.09
Ship Canal 8030    100-year 588.09 588.05 0.05 0.01 0.00 26.24 12717.49 56.26 339.16
Ship Canal 7570    100-year 588.09 588.04 0.04 0.00 0.00 38.87 12727.79 33.34 349.70
Ship Canal 7460    100-year 588.08 588.03 0.05 0.00 0.00 42.40 12712.97 44.62 298.00
Ship Canal 7459    Bridge
Ship Canal 7410    100-year 588.08 588.02 0.06 0.00 0.01 58.39 12664.56 77.06 293.02
Ship Canal 7250    100-year 588.07 588.03 0.04 0.00 0.00 17.50 12753.16 29.34 342.49
Ship Canal 7160    100-year 588.07 588.03 0.04 0.00 0.00 12.93 12773.42 13.65 317.59
Ship Canal 7098    Bridge
Ship Canal 7015    100-year 588.06 588.01 0.05 0.00 0.01 34.19 12712.45 53.36 326.62
Ship Canal 6910    100-year 588.05 588.02 0.03 0.00 0.00 18.52 12763.87 17.61 334.87
Ship Canal 6550    100-year 588.05 588.01 0.04 0.01 0.00 65.06 12710.27 24.68 373.05
Ship Canal 6000    100-year 588.04 588.00 0.04 66.12 12693.36 40.53 387.14



  

Errors Warnings and Notes for Plan : Ciorba IL171
Location: River: Ship Canal  Reach: Ship Canal     RS: 7460     Profile: 100-year
Warning: Divided flow computed for this cross-section.
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water 

surface was used.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7459     Profile: 100-year
Warning: The Yarnell method gave an invalid answer.  The upstream energy was less than the downstream 

energy.  The program defaulted to the next valid (user selected) method.  If the Yarnell method 
was the only one selected, the program will default to an energy based solution.

Warning: For the final momentum answer at the bridge, the upstream energy was computed lower than the 
downstream energy.  This is not physically possible, the momentum answer has been disregarded.

Location: River: Ship Canal  Reach: Ship Canal     RS: 7459     Profile: 100-year Upstream
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water 

surface was used.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7459     Profile: 100-year Downstream
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water 

surface was used.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7410     Profile: 100-year
Warning: Divided flow computed for this cross-section.
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 

or greater than 1.4.  This may indicate the need for additional cross sections.
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water 

surface was used.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7160     Profile: 100-year
Warning: Divided flow computed for this cross-section.
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water 

surface was used.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7098     Profile: 100-year
Warning: The Yarnell method gave an invalid answer.  The upstream energy was less than the downstream 

energy.  The program defaulted to the next valid (user selected) method.  If the Yarnell method 
was the only one selected, the program will default to an energy based solution.

Warning: For the final momentum answer at the bridge, the upstream energy was computed lower than the 
downstream energy.  This is not physically possible, the momentum answer has been disregarded.

Location: River: Ship Canal  Reach: Ship Canal     RS: 7098     Profile: 100-year Upstream
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water 

surface was used.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7098     Profile: 100-year Downstream
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water 

surface was used.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7015     Profile: 100-year
Warning: Divided flow computed for this cross-section.
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 

or greater than 1.4.  This may indicate the need for additional cross sections.
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water 

surface was used.
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HEC-RAS  Plan: Ciorba IL171   River: Ship Canal   Reach: Ship Canal    Profile: 500-year
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)  
Ship Canal 8550    500-year 16100.00 554.64 591.47 591.52 0.000013 1.72 9786.57 365.69 0.05
Ship Canal 8030    500-year 16100.00 557.74 591.45 591.51 0.000018 1.95 8738.19 356.81 0.06
Ship Canal 7570    500-year 16100.00 556.01 591.45 564.08 591.50 0.000015 1.84 9239.63 398.55 0.06
Ship Canal 7460    500-year 16100.00 554.91 591.43 563.68 591.50 0.000034 2.05 8260.63 353.44 0.07
Ship Canal 7459    Bridge
Ship Canal 7410    500-year 16100.00 555.41 591.42 563.73 591.49 0.000041 2.23 7768.54 356.18 0.08
Ship Canal 7250    500-year 16100.00 555.21 591.44 562.81 591.48 0.000013 1.72 9730.80 354.97 0.05
Ship Canal 7160    500-year 16100.00 555.50 591.43 562.53 591.48 0.000023 1.74 9475.44 381.06 0.06
Ship Canal 7098    Bridge
Ship Canal 7015    500-year 16100.00 555.60 591.41 564.29 591.47 0.000034 2.03 8348.72 395.08 0.07
Ship Canal 6910    500-year 16100.00 552.89 591.42 591.46 0.000011 1.66 10003.04 360.01 0.05
Ship Canal 6550    500-year 16100.00 555.19 591.41 591.46 0.000014 1.76 9790.21 410.38 0.06
Ship Canal 6000    500-year 16100.00 557.39 591.40 564.47 591.45 0.000015 1.83 9621.35 463.60 0.06



 

HEC-RAS  Plan: Ciorba IL171   River: Ship Canal   Reach: Ship Canal    Profile: 500-year
Reach River Sta Profile E.G. Elev W.S. Elev Vel Head Frctn Loss C & E Loss Q Left Q Channel Q Right Top Width

(ft) (ft) (ft) (ft) (ft) (cfs) (cfs) (cfs) (ft)
Ship Canal 8550    500-year 591.52 591.47 0.05 0.01 0.00 62.05 15975.84 62.11 365.69
Ship Canal 8030    500-year 591.51 591.45 0.06 0.01 0.00 53.11 15933.04 113.85 356.81
Ship Canal 7570    500-year 591.50 591.45 0.05 0.00 0.00 83.59 15948.83 67.58 398.55
Ship Canal 7460    500-year 591.50 591.43 0.06 0.00 0.00 93.04 15909.06 97.90 353.44
Ship Canal 7459    Bridge
Ship Canal 7410    500-year 591.49 591.42 0.08 0.00 0.01 128.88 15804.84 166.28 356.18
Ship Canal 7250    500-year 591.48 591.44 0.05 0.00 0.00 35.90 16003.93 60.18 354.97
Ship Canal 7160    500-year 591.48 591.43 0.05 0.00 0.00 25.67 16049.58 24.75 381.06
Ship Canal 7098    Bridge
Ship Canal 7015    500-year 591.47 591.41 0.06 0.00 0.01 69.86 15930.08 100.06 395.08
Ship Canal 6910    500-year 591.46 591.42 0.04 0.00 0.00 38.41 16031.32 30.27 360.01
Ship Canal 6550    500-year 591.46 591.41 0.05 0.01 0.00 132.54 15923.42 44.04 410.38
Ship Canal 6000    500-year 591.45 591.40 0.05 148.44 15870.83 80.73 463.60



  

Errors Warnings and Notes for Plan : Ciorba IL171
Location: River: Ship Canal  Reach: Ship Canal     RS: 7460     Profile: 500-year
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water 

surface was used.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7459     Profile: 500-year
Warning: The Yarnell method gave an invalid answer.  The upstream energy was less than the downstream 

energy.  The program defaulted to the next valid (user selected) method.  If the Yarnell method 
was the only one selected, the program will default to an energy based solution.

Warning: For the final momentum answer at the bridge, the upstream energy was computed lower than the 
downstream energy.  This is not physically possible, the momentum answer has been disregarded.

Location: River: Ship Canal  Reach: Ship Canal     RS: 7459     Profile: 500-year Upstream
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water 

surface was used.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7459     Profile: 500-year Downstream
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water 

surface was used.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7410     Profile: 500-year
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 

or greater than 1.4.  This may indicate the need for additional cross sections.
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water 

surface was used.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7160     Profile: 500-year
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water 

surface was used.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7098     Profile: 500-year
Warning: The Yarnell method gave an invalid answer.  The upstream energy was less than the downstream 

energy.  The program defaulted to the next valid (user selected) method.  If the Yarnell method 
was the only one selected, the program will default to an energy based solution.

Warning: For the final momentum answer at the bridge, the upstream energy was computed lower than the 
downstream energy.  This is not physically possible, the momentum answer has been disregarded.

Location: River: Ship Canal  Reach: Ship Canal     RS: 7098     Profile: 500-year Upstream
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water 

surface was used.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7098     Profile: 500-year Downstream
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water 

surface was used.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7015     Profile: 500-year
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 

or greater than 1.4.  This may indicate the need for additional cross sections.
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water 

surface was used.
Location: River: Ship Canal  Reach: Ship Canal     RS: 6910     Profile: 500-year
Warning: Divided flow computed for this cross-section.
Warning: The cross-section end points had to be extended vertically for the computed water surface.
Location: River: Ship Canal  Reach: Ship Canal     RS: 6550     Profile: 500-year
Warning: Divided flow computed for this cross-section.
Location: River: Ship Canal  Reach: Ship Canal     RS: 6000     Profile: 500-year
Warning: Divided flow computed for this cross-section.
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HEC-RAS  Plan: Ciorba IL171   River: Ship Canal   Reach: Ship Canal
Reach River Sta Profile E.G. US. Min El Prs BR Open Area Prs O WS Q Total Min El Weir Flow Q Weir Delta EG BR Sluice Coef

(ft) (ft) (sq ft) (ft) (cfs) (ft) (cfs) (ft)  
Ship Canal 7459    10-year 583.96 622.42 20362.21 8500.00 617.49 0.00
Ship Canal 7459    50-year 587.07 622.42 20362.21 11300.00 617.49 0.00
Ship Canal 7459    100-year 588.08 622.42 20362.21 12800.00 617.49 0.00
Ship Canal 7459    500-year 591.50 622.42 20362.21 16100.00 617.49 0.00

Ship Canal 7098    10-year 583.95 622.92 22774.72 8500.00 624.96 0.00
Ship Canal 7098    50-year 587.06 622.92 22774.72 11300.00 624.96 0.00
Ship Canal 7098    100-year 588.07 622.92 22774.72 12800.00 624.96 0.01
Ship Canal 7098    500-year 591.48 622.92 22774.72 16100.00 624.96 0.01



 

HEC-RAS  Plan: Ciorba IL171   River: Ship Canal   Reach: Ship Canal
Reach River Sta Profile E.G. US. W.S. US. BR Sel Method Energy EG Momen. EG Yarnell EG WSPRO EG Prs O EG Prs/Wr EG Energy/Wr EG

(ft) (ft)  (ft) (ft) (ft) (ft) (ft) (ft) (ft)
Ship Canal 7459    10-year 583.96 583.92 Energy only 583.96 583.95
Ship Canal 7459    50-year 587.07 587.03 Energy only 587.07 587.07
Ship Canal 7459    100-year 588.08 588.03 Energy only 588.08 588.08
Ship Canal 7459    500-year 591.50 591.43 Energy only 591.50 591.49

Ship Canal 7098    10-year 583.95 583.92 Energy only 583.95 583.94
Ship Canal 7098    50-year 587.06 587.03 Energy only 587.06 587.05
Ship Canal 7098    100-year 588.07 588.03 Energy only 588.07 588.06
Ship Canal 7098    500-year 591.48 591.43 Energy only 591.48 591.47



 

HEC-RAS  Plan: Ciorba IL171   River: Ship Canal   Reach: Ship Canal
Reach River Sta Profile E.G. Elev W.S. Elev Crit W.S. Frctn Loss C & E Loss Top Width Q Left Q Channel Q Right Vel Chnl

(ft) (ft) (ft) (ft) (ft) (ft) (cfs) (cfs) (cfs) (ft/s)
Ship Canal 7570    10-year 583.96 583.93 561.79 0.00 0.00 329.65 10.76 8480.01 9.23 1.31
Ship Canal 7570    50-year 587.07 587.04 562.72 0.00 0.00 344.79 28.81 11246.48 24.71 1.52
Ship Canal 7570    100-year 588.09 588.04 563.17 0.00 0.00 349.70 38.87 12727.79 33.34 1.66
Ship Canal 7570    500-year 591.50 591.45 564.08 0.00 0.00 398.55 83.59 15948.83 67.58 1.84

Ship Canal 7460    10-year 583.96 583.92 561.24 0.00 0.00 280.17 11.19 8477.03 11.78 1.45
Ship Canal 7460    50-year 587.07 587.03 562.26 0.00 0.00 293.64 31.09 11236.19 32.72 1.70
Ship Canal 7460    100-year 588.08 588.03 562.71 0.00 0.00 298.00 42.40 12712.97 44.62 1.85
Ship Canal 7460    500-year 591.50 591.43 563.68 0.00 0.00 353.44 93.04 15909.06 97.90 2.05

Ship Canal 7459    BR U 10-year 583.96 583.92 561.24 0.00 0.00 280.17 11.19 8477.03 11.78 1.45
Ship Canal 7459    BR U 50-year 587.07 587.03 562.26 0.00 0.00 293.64 31.09 11236.19 32.72 1.70
Ship Canal 7459    BR U 100-year 588.08 588.03 562.71 0.00 0.00 298.00 42.40 12712.97 44.62 1.85
Ship Canal 7459    BR U 500-year 591.50 591.43 563.68 0.00 0.00 345.44 93.00 15909.14 97.86 2.05

Ship Canal 7459    BR D 10-year 583.95 583.92 561.30 0.00 0.00 268.30 15.34 8464.41 20.25 1.58
Ship Canal 7459    BR D 50-year 587.07 587.02 562.25 0.00 0.00 286.99 42.78 11200.75 56.47 1.85
Ship Canal 7459    BR D 100-year 588.08 588.02 562.77 0.00 0.00 293.03 58.39 12664.54 77.07 2.02
Ship Canal 7459    BR D 500-year 591.49 591.42 563.73 0.00 0.00 348.19 128.83 15804.97 166.20 2.23

Ship Canal 7410    10-year 583.95 583.91 561.30 0.00 0.00 268.30 15.34 8464.41 20.25 1.58
Ship Canal 7410    50-year 587.07 587.02 562.25 0.00 0.01 286.99 42.78 11200.76 56.46 1.85
Ship Canal 7410    100-year 588.08 588.02 562.77 0.00 0.01 293.02 58.39 12664.56 77.06 2.02
Ship Canal 7410    500-year 591.49 591.42 563.73 0.00 0.01 356.18 128.88 15804.84 166.28 2.23

Ship Canal 7250    10-year 583.95 583.92 560.69 0.00 0.00 327.42 4.76 8487.27 7.98 1.20
Ship Canal 7250    50-year 587.06 587.03 561.55 0.00 0.00 338.80 12.92 11265.42 21.66 1.41
Ship Canal 7250    100-year 588.07 588.03 561.98 0.00 0.00 342.49 17.50 12753.16 29.34 1.54
Ship Canal 7250    500-year 591.48 591.44 562.81 0.00 0.00 354.97 35.90 16003.93 60.18 1.72

Ship Canal 7160    10-year 583.95 583.92 560.30 0.00 0.00 309.78 3.43 8492.95 3.62 1.22
Ship Canal 7160    50-year 587.06 587.03 561.19 0.00 0.00 315.68 9.49 11280.50 10.01 1.44
Ship Canal 7160    100-year 588.07 588.03 561.63 0.00 0.00 317.59 12.93 12773.42 13.65 1.57
Ship Canal 7160    500-year 591.48 591.43 562.53 0.00 0.00 381.06 25.67 16049.58 24.75 1.74

Ship Canal 7098    BR U 10-year 583.95 583.92 560.31 0.00 0.00 309.78 3.43 8492.95 3.62 1.22



HEC-RAS  Plan: Ciorba IL171   River: Ship Canal   Reach: Ship Canal (Continued)
Reach River Sta Profile E.G. Elev W.S. Elev Crit W.S. Frctn Loss C & E Loss Top Width Q Left Q Channel Q Right Vel Chnl

(ft) (ft) (ft) (ft) (ft) (ft) (cfs) (cfs) (cfs) (ft/s)
Ship Canal 7098    BR U 50-year 587.06 587.03 561.19 0.00 0.00 313.21 9.49 11281.00 9.51 1.44
Ship Canal 7098    BR U 100-year 588.07 588.03 561.63 0.00 0.00 314.15 12.93 12774.75 12.31 1.57
Ship Canal 7098    BR U 500-year 591.48 591.43 562.53 0.00 0.00 366.30 27.67 16049.90 22.43 1.74

Ship Canal 7098    BR D 10-year 583.94 583.91 561.69 0.00 0.00 305.38 9.38 8482.41 8.21 1.49
Ship Canal 7098    BR D 50-year 587.05 587.01 562.74 0.00 0.00 318.60 25.32 11253.10 21.58 1.72
Ship Canal 7098    BR D 100-year 588.06 588.01 563.25 0.00 0.00 322.87 34.26 12736.37 29.36 1.86
Ship Canal 7098    BR D 500-year 591.47 591.41 564.30 0.00 0.00 384.10 70.44 15969.40 60.16 2.04

Ship Canal 7015    10-year 583.94 583.91 561.69 0.00 0.00 309.13 9.37 8476.00 14.63 1.49
Ship Canal 7015    50-year 587.05 587.01 562.74 0.00 0.01 322.35 25.28 11235.27 39.45 1.71
Ship Canal 7015    100-year 588.06 588.01 563.25 0.00 0.01 326.62 34.19 12712.45 53.36 1.86
Ship Canal 7015    500-year 591.47 591.41 564.29 0.00 0.01 395.08 69.86 15930.08 100.06 2.03

Ship Canal 6910    10-year 583.94 583.92 0.00 0.00 322.16 4.98 8490.28 4.74 1.15
Ship Canal 6910    50-year 587.05 587.02 0.00 0.00 331.77 13.64 11273.38 12.97 1.35
Ship Canal 6910    100-year 588.05 588.02 0.00 0.00 334.87 18.52 12763.87 17.61 1.48
Ship Canal 6910    500-year 591.46 591.42 0.00 0.00 360.01 38.41 16031.32 30.27 1.66
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SECTION 13.B 
 
 

EXISTING CONDITIONS  
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PROJECT DATA
Project Title: Ship Canal ‐ Updated
Project File : ShipCanal‐Update.prj
Run Date and Time: 11/9/2017 10:36:39 AM

Project in English units

                                                                                

PLAN DATA

Plan Title: Existing
Plan File : n:\Idot\110203.00001\Drain\Model\I‐55 over CSSC 5.0.3 Aug 2017\ShipCanal‐Update.p01

           Geometry Title: Existing
           Geometry File : n:\Idot\110203.00001\Drain\Model\I‐55 over CSSC 5.0.3 Aug 
2017\ShipCanal‐Update.g01

           Flow Title    : Flow Data
           Flow File     : n:\Idot\110203.00001\Drain\Model\I‐55 over CSSC 5.0.3 Aug 
2017\ShipCanal‐Update.f01

Plan Description:
Existing conditions I‐55 over CSSC per survey added to approved IL 171 baseline 
model.  Starting WSEs updated to NAVD88. 

Plan Summary Information:
Number of:  Cross Sections =   19    Multiple Openings  =    0
            Culverts       =    0    Inline Structures  =    0
            Bridges        =    3    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 at all cross sections
    Conveyance Calculation Method: At breaks in n values only
    Friction Slope Method:         Average Conveyance
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    Computational Flow Regime:     Subcritical Flow

                                                                                

FLOW DATA

Flow Title: Flow Data
Flow File : n:\Idot\110203.00001\Drain\Model\I‐55 over CSSC 5.0.3 Aug 2017\ShipCanal‐Update.f01

Flow Data (cfs)
                                                                                                      
                      
  River           Reach           RS                10‐year         50‐year        100‐year        
200‐year        500‐year  
  Ship Canal      Ship Canal      10377                8500           11300           12800           
14200           16100  
  Ship Canal      Ship Canal      8550                 8500           11300           12800           
14200           16100  
                                                                                                      
                      

Boundary Conditions
                                                                                                      
 
  River           Reach           Profile                       Upstream                 Downstream   
 
                                                                                                      
 
  Ship Canal      Ship Canal      10‐year                                            Known WS = 583.61
 
  Ship Canal      Ship Canal      50‐year                                            Known WS = 586.71
 
  Ship Canal      Ship Canal      100‐year                                           Known WS = 587.71
 
  Ship Canal      Ship Canal      200‐year                                           Known WS = 589.26
 
  Ship Canal      Ship Canal      500‐year                                           Known WS = 591.11
 
                                                                                                      
 

                                                                                

GEOMETRY DATA

Geometry Title: Existing
Geometry File : n:\Idot\110203.00001\Drain\Model\I‐55 over CSSC 5.0.3 Aug 2017\ShipCanal‐Update.g01

CROSS SECTION          

RIVER: Ship Canal      
REACH: Ship Canal         RS: 10377   

INPUT
Description: Sta. 103+77
Station Elevation Data    num=      39
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
  ‐341.9 593.764 ‐188.09 592.696 ‐174.86 593.546 ‐161.82 588.031 ‐153.99  587.59
 ‐132.57 577.194    ‐104  568.05    ‐103  567.35     ‐97  567.12     ‐87  564.38
     ‐82  562.62     ‐81  562.74     ‐79  562.51     ‐70  562.35     ‐52  561.01
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     ‐50  561.37     ‐30  560.02     ‐28  560.09       0  559.02       8   558.6
      16  558.58      42  558.33      57  558.67      66  559.56      68  560.66
      69   561.1      74  560.56      84  561.82      91  563.33     101   566.6
     103  567.64     105  568.88     111  571.63     114     573     116     574
  132.13 577.407  147.87 591.091  153.23 591.392  189.39 592.153

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
  ‐341.9     .08 ‐132.57     .03  132.13     .08

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
       ‐132.57  132.13              489     489     489             .1       .3

CROSS SECTION          

RIVER: Ship Canal      
REACH: Ship Canal         RS: 9888    

INPUT
Description: Sta. 98+88
Station Elevation Data    num=      41
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
 ‐240.62 592.615 ‐223.22 593.176 ‐181.19 593.324 ‐165.84 591.908 ‐139.73 577.192
    ‐113  570.17    ‐109  570.99     ‐95  567.33     ‐84     565     ‐69  562.06
     ‐58  560.15     ‐56  560.66     ‐44  559.31     ‐41  559.57     ‐25  558.63
     ‐22  558.84      ‐8  558.33      ‐6  558.39       0  558.13       1  558.06
       2  558.09      13  558.18      15  558.12      20  558.04      32  558.05
      35  558.18      36  558.24      48  558.45      69  559.47      76  560.58
      91  563.04     106  571.26     108  573.65     109  573.61     113  573.52
  143.68 577.117  153.01 579.318  165.07 586.702174.2481 594.073214.0618  594.94
228.8899  595.05

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
 ‐240.62     .08 ‐139.73     .03  143.68     .08

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
       ‐139.73  143.68              359     359     359             .1       .3

CROSS SECTION          

RIVER: Ship Canal      
REACH: Ship Canal         RS: 9529    

INPUT
Description: Sta. 95+29
Station Elevation Data    num=      46
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
‐221.006 599.645‐176.763   594.6‐159.566 594.543‐149.072 585.989‐139.364 577.379
‐118.087  573.57‐110.309   573.3‐106.066  572.01 ‐96.167  568.66 ‐93.338  567.39
 ‐87.681  565.97 ‐82.024  564.84  ‐80.61  563.79 ‐66.468  560.89 ‐59.397  559.14
 ‐54.447     558 ‐44.548  557.34 ‐42.426  557.49  ‐26.87  556.97 ‐18.385  556.91
  ‐9.192  557.24       0  557.07   7.778  557.24  12.728  557.11  21.213  557.24
   26.87  556.94  47.376  558.28  52.326  558.43  59.397  559.19  70.711  561.12
  79.196  562.44  84.853  563.78  89.095  565.38  96.167  567.48 101.116  568.91
 109.602   570.9 116.673  569.71 120.915  570.59 125.158  570.42 149.532  578.04
 170.045 593.595 185.446 599.548 188.882  599.86 190.254  600.03 208.172 600.086
 251.772 601.122

Manning's n Values        num=       3
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     Sta   n Val     Sta   n Val     Sta   n Val
‐221.006     .08‐139.364     .03 149.532     .08

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
      ‐139.364 149.532           154.66  154.66  154.66             .1       .3
Skew Angle = 45

CROSS SECTION          

RIVER: Ship Canal      
REACH: Ship Canal         RS: 9374.5  

INPUT
Description: Sta. 93+74.5
SN 016‐0014 & SN 016‐0015 Upstream Bridge XS
HEC 
             RAS Interpolated
Station Elevation Data    num=     103
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
 ‐236.05  600.11 ‐207.21   597.2  ‐189.3  595.51 ‐171.13  595.04 ‐166.66  592.68
 ‐160.04  586.87 ‐149.79   577.4 ‐148.55  577.19 ‐125.21  572.98 ‐124.62  572.92
 ‐119.54  572.91 ‐116.23   572.9 ‐114.46  572.63  ‐112.2  572.36 ‐111.33  572.19
 ‐109.94  571.91 ‐106.56  571.09  ‐99.89     569  ‐98.66  568.54  ‐96.62  567.71
  ‐95.83  567.47  ‐90.09  566.04  ‐89.06  565.82  ‐83.56  565.03  ‐81.92   564.3
   ‐78.9  563.86  ‐73.82  562.76  ‐71.57   562.4  ‐65.92  561.46  ‐65.59  561.41
  ‐57.42  559.84   ‐51.7  558.79  ‐41.09  557.84  ‐40.27   557.8  ‐37.82   557.9
   ‐37.7   557.9  ‐37.14   557.9  ‐28.11  557.42  ‐26.41  557.48  ‐20.77  557.15
  ‐19.85  557.16  ‐18.51   557.2  ‐14.56  557.12     ‐14  557.11  ‐10.05  557.08
   ‐1.37  557.34     1.9  557.32     7.3  557.26   11.46  557.33   14.65   557.4
   15.44   557.4   19.32  557.47   20.22  557.51    23.4  557.75   27.33  558.18
   27.38  558.18   32.66   558.2   34.55  558.36   43.31  559.01   52.02  559.57
   55.26  559.69   56.69  559.71   58.44  559.82   60.83  560.11   63.22  560.25
   63.36  560.27   66.41  560.77   71.19  561.58   74.04  561.97   82.05  563.01
   87.39  563.99   87.91  564.14    89.5  564.53   91.39  565.06   93.48  565.52
   98.07   566.5   98.26  566.54  102.24  567.17  102.74  567.31  107.02  568.35
  110.75  569.23  117.42  568.96  118.17  569.12  121.43   569.9  125.43  570.16
  128.53  571.12  131.71  572.03  142.86  575.16  148.44   576.7  173.11  591.84
  177.03  593.45  180.23  595.54  184.14   596.7  191.63  599.02  193.49   599.3
  195.76  599.43  197.41  599.55   197.9  599.55  218.97  599.31  221.98  599.31
  235.75  599.94  254.54  600.28  271.41  600.12

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
 ‐236.05     .08 ‐149.79     .03  148.44     .08

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
       ‐149.79  148.44            232.7   232.7   232.7             .1       .3
Blocked Obstructions     num=       2
   Sta L   Sta R    Elev   Sta L   Sta R    Elev
 ‐95.038 ‐74.396 589.715  74.396  95.038 589.715

BRIDGE                 

RIVER: Ship Canal      
REACH: Ship Canal         RS: 9266    

INPUT
Description: SN 016‐0014 & SN 016‐0015 (EB & WB of I‐55)
Distance from Upstream XS =   11.93
Deck/Roadway Width        =     212

Page 4



ACDR_PR
Weir Coefficient          =     2.6
Bridge Deck/Roadway Skew  =      45
Upstream  Deck/Roadway Coordinates
    num=       7
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
‐239.051  627.45 622.844‐205.191  628.11 618.613  ‐80.74   629.5 616.148
   80.74  629.75 616.461 205.191  629.22  620.53 239.051  628.82 625.436
  271.41  628.82        

Upstream Bridge Cross Section Data
Station Elevation Data    num=     103
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
 ‐236.05  600.11 ‐207.21   597.2  ‐189.3  595.51 ‐171.13  595.04 ‐166.66  592.68
 ‐160.04  586.87 ‐149.79   577.4 ‐148.55  577.19 ‐125.21  572.98 ‐124.62  572.92
 ‐119.54  572.91 ‐116.23   572.9 ‐114.46  572.63  ‐112.2  572.36 ‐111.33  572.19
 ‐109.94  571.91 ‐106.56  571.09  ‐99.89     569  ‐98.66  568.54  ‐96.62  567.71
  ‐95.83  567.47  ‐90.09  566.04  ‐89.06  565.82  ‐83.56  565.03  ‐81.92   564.3
   ‐78.9  563.86  ‐73.82  562.76  ‐71.57   562.4  ‐65.92  561.46  ‐65.59  561.41
  ‐57.42  559.84   ‐51.7  558.79  ‐41.09  557.84  ‐40.27   557.8  ‐37.82   557.9
   ‐37.7   557.9  ‐37.14   557.9  ‐28.11  557.42  ‐26.41  557.48  ‐20.77  557.15
  ‐19.85  557.16  ‐18.51   557.2  ‐14.56  557.12     ‐14  557.11  ‐10.05  557.08
   ‐1.37  557.34     1.9  557.32     7.3  557.26   11.46  557.33   14.65   557.4
   15.44   557.4   19.32  557.47   20.22  557.51    23.4  557.75   27.33  558.18
   27.38  558.18   32.66   558.2   34.55  558.36   43.31  559.01   52.02  559.57
   55.26  559.69   56.69  559.71   58.44  559.82   60.83  560.11   63.22  560.25
   63.36  560.27   66.41  560.77   71.19  561.58   74.04  561.97   82.05  563.01
   87.39  563.99   87.91  564.14    89.5  564.53   91.39  565.06   93.48  565.52
   98.07   566.5   98.26  566.54  102.24  567.17  102.74  567.31  107.02  568.35
  110.75  569.23  117.42  568.96  118.17  569.12  121.43   569.9  125.43  570.16
  128.53  571.12  131.71  572.03  142.86  575.16  148.44   576.7  173.11  591.84
  177.03  593.45  180.23  595.54  184.14   596.7  191.63  599.02  193.49   599.3
  195.76  599.43  197.41  599.55   197.9  599.55  218.97  599.31  221.98  599.31
  235.75  599.94  254.54  600.28  271.41  600.12

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
 ‐236.05     .08 ‐149.79     .03  148.44     .08

Bank Sta: Left   Right    Coeff Contr.   Expan.
       ‐149.79  148.44             .1       .3
Blocked Obstructions     num=       2
   Sta L   Sta R    Elev   Sta L   Sta R    Elev
 ‐95.038 ‐74.396 589.715  74.396  95.038 589.715

Downstream  Deck/Roadway Coordinates
    num=       8
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
 ‐258.68  626.85        ‐239.051  626.85 625.205‐205.191  627.48 620.456
  ‐80.74  629.15  616.39   80.74  630.21 616.151 205.191  629.03 619.043
 239.051  628.41 620.831  300.95  628.41        

Downstream Bridge Cross Section Data
Station Elevation Data    num=     103
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
 ‐258.68   600.8 ‐227.52   598.2 ‐208.17  596.88 ‐188.53  595.79  ‐183.7  595.07
 ‐176.55  588.19 ‐165.47  577.44 ‐163.98  577.19 ‐135.93   572.1 ‐135.22  571.98
 ‐129.11  572.18 ‐125.13  572.31    ‐123  572.33 ‐120.29  572.54 ‐119.24  572.47
 ‐117.58  572.36 ‐113.51  571.81  ‐105.5  569.52 ‐104.01  569.08 ‐101.57  568.19
 ‐100.62  567.85  ‐93.71  566.16  ‐92.48  565.86  ‐85.86  565.32   ‐83.9  565.06
  ‐80.27  564.76  ‐74.16  563.38  ‐71.45  563.07  ‐64.66  562.24  ‐64.26  562.18
  ‐54.44  560.88  ‐47.57  559.98  ‐34.81  558.51  ‐33.83   558.5  ‐30.88  558.52
  ‐30.74  558.51  ‐30.07  558.56  ‐19.21  557.74  ‐17.18  557.96  ‐10.39  557.38
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   ‐9.28  557.45   ‐7.68  557.55   ‐2.93   557.4   ‐2.25  557.37     2.5  557.33
    10.4   557.5   13.37  557.54   18.29  557.54   22.07  557.57   24.98  557.65
    25.7  557.66   29.23     558   30.05  558.08   32.95  558.62   36.52   559.6
   36.57  559.61   41.38   560.1    43.1   560.3   51.08  561.02      59   561.5
   61.95  561.66   63.26  561.63   64.85  561.62   67.03  561.93    69.2  561.87
   69.33  561.89    72.1  562.31   76.45  563.04   79.06  563.26   86.35  563.86
   91.21  564.32   91.68  564.37   93.13  564.39   94.85  564.57   96.76  564.74
  100.93  565.03  101.11  565.05  104.73  564.79  105.18  564.91  109.08   565.9
  112.47  566.72  118.55  567.82  119.23  567.99   122.2  568.85  125.84  569.77
  128.66  570.64  131.56  571.32  141.71  573.59  146.79   574.7  177.72  589.19
  182.63  591.33  186.65  595.01  191.55  596.03  200.94  598.23  203.26  598.72
  206.12  598.77  208.19  598.82  208.79  598.82  235.21  598.14  238.98  598.05
  256.25  599.21  279.81  599.52  300.95  598.61

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
 ‐258.68     .08 ‐165.47     .03  146.79     .08

Bank Sta: Left   Right    Coeff Contr.   Expan.
       ‐165.47  146.79             .1       .3
Blocked Obstructions     num=       2
   Sta L   Sta R    Elev   Sta L   Sta R    Elev
‐95.0838‐74.3962 589.715 74.3962 95.0838 589.715

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 Abutments =  2 

Abutment Data
Upstream     num=       2
     Sta    Elev     Sta    Elev
 ‐239.05 622.844‐189.553  595.53
Downstream     num=       2
     Sta    Elev     Sta    Elev
 ‐239.05  625.21‐194.541  596.13

Abutment Data
Upstream     num=       2
     Sta    Elev     Sta    Elev
 199.905   599.5  239.05 625.436
Downstream     num=       2
     Sta    Elev     Sta    Elev
 198.491  597.67  239.05 620.831

Number of Piers =  4 

Pier Data
Pier Station     Upstream=‐205.191    Downstream=‐205.191
Upstream     num=       2
    Width   Elev    Width   Elev
    4.25       0    4.25 618.613
Downstream     num=       2
    Width   Elev    Width   Elev
    4.25       0    4.25 620.456

Pier Data
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Pier Station     Upstream=  ‐80.74    Downstream=  ‐80.74
Upstream     num=       4
    Width   Elev    Width   Elev    Width   Elev    Width   Elev
     5.5       0     5.5  564.79    4.25  581.26    4.25 616.148
Downstream     num=       4
    Width   Elev    Width   Elev    Width   Elev    Width   Elev
     5.5       0     5.5  564.79    4.25  581.26    4.25  616.39

Pier Data
Pier Station     Upstream=   80.74    Downstream=   80.74
Upstream     num=       4
    Width   Elev    Width   Elev    Width   Elev    Width   Elev
     5.5       0     5.5  564.79    4.25  581.26    4.25 616.461
Downstream     num=       4
    Width   Elev    Width   Elev    Width   Elev    Width   Elev
     5.5       0     5.5  564.79    4.25  581.26    4.25 616.151

Pier Data
Pier Station     Upstream= 205.191    Downstream= 205.191
Upstream     num=       2
    Width   Elev    Width   Elev
    4.25       0    4.25  620.53
Downstream     num=       2
    Width   Elev    Width   Elev
    4.25       0    4.25 619.043

Number of Bridge Coefficient Sets =  1 

Low Flow Methods and Data
       Energy            
       Momentum               Cd   =    1.33
       Yarnell                KVal =      .9
       W.S. Pro Method

  W.S.Pro Data
    Left Embankment
       El of the top of the embankment = 627.45
       El of the toe of the abutment   = 600.11
    Right Embankment
       El of the top of the embankment = 628.82
       El of the toe of the abutment   = 600.01
    Abtument Type                      = 2 Vert. abutments and sloping embankments
    Slope of abutments                 = 
    Top with of embankment             = 212
    Centroid station of bridge opening = 
    Wing Wall Type                     = No wing walls present
       Width                           = 
       Angle                           = 
       Radius                          = 
    Guide Banks Type                   = No Guide Bank present
       Length                          = 
       Offset                          = 
       Angle                           = 

Selected Low Flow Methods = Highest Energy Answer

High Flow Method
       Energy Only

Additional Bridge Parameters
       Add Friction component to Momentum
       Do not add Weight component to Momentum

Page 7



ACDR_PR
       Class B flow critical depth computations use critical depth 
           inside the bridge at the upstream end
       Criteria to check for pressure flow = Upstream energy grade line

CROSS SECTION          

RIVER: Ship Canal      
REACH: Ship Canal         RS: 9141.67 

INPUT
Description: Sta. 91+41.67
SN 016‐0014 & SN 016‐0015 Downstream Bridge XS
HEC 
             RAS Interpolated
Station Elevation Data    num=     103
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
 ‐258.68   600.8 ‐227.52   598.2 ‐208.17  596.88 ‐188.53  595.79  ‐183.7  595.07
 ‐176.55  588.19 ‐165.47  577.44 ‐163.98  577.19 ‐135.93   572.1 ‐135.22  571.98
 ‐129.11  572.18 ‐125.13  572.31    ‐123  572.33 ‐120.29  572.54 ‐119.24  572.47
 ‐117.58  572.36 ‐113.51  571.81  ‐105.5  569.52 ‐104.01  569.08 ‐101.57  568.19
 ‐100.62  567.85  ‐93.71  566.16  ‐92.48  565.86  ‐85.86  565.32   ‐83.9  565.06
  ‐80.27  564.76  ‐74.16  563.38  ‐71.45  563.07  ‐64.66  562.24  ‐64.26  562.18
  ‐54.44  560.88  ‐47.57  559.98  ‐34.81  558.51  ‐33.83   558.5  ‐30.88  558.52
  ‐30.74  558.51  ‐30.07  558.56  ‐19.21  557.74  ‐17.18  557.96  ‐10.39  557.38
   ‐9.28  557.45   ‐7.68  557.55   ‐2.93   557.4   ‐2.25  557.37     2.5  557.33
    10.4   557.5   13.37  557.54   18.29  557.54   22.07  557.57   24.98  557.65
    25.7  557.66   29.23     558   30.05  558.08   32.95  558.62   36.52   559.6
   36.57  559.61   41.38   560.1    43.1   560.3   51.08  561.02      59   561.5
   61.95  561.66   63.26  561.63   64.85  561.62   67.03  561.93    69.2  561.87
   69.33  561.89    72.1  562.31   76.45  563.04   79.06  563.26   86.35  563.86
   91.21  564.32   91.68  564.37   93.13  564.39   94.85  564.57   96.76  564.74
  100.93  565.03  101.11  565.05  104.73  564.79  105.18  564.91  109.08   565.9
  112.47  566.72  118.55  567.82  119.23  567.99   122.2  568.85  125.84  569.77
  128.66  570.64  131.56  571.32  141.71  573.59  146.79   574.7  177.72  589.19
  182.63  591.33  186.65  595.01  191.55  596.03  200.94  598.23  203.26  598.72
  206.12  598.77  208.19  598.82  208.79  598.82  235.21  598.14  238.98  598.05
  256.25  599.21  279.81  599.52  300.95  598.61

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
 ‐258.68     .08 ‐165.47     .03  146.79     .08

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
       ‐165.47  146.79            58.64   58.64   58.64             .1       .3
Blocked Obstructions     num=       2
   Sta L   Sta R    Elev   Sta L   Sta R    Elev
‐95.0838‐74.3962 589.715 74.3962 95.0838 589.715

CROSS SECTION          

RIVER: Ship Canal      
REACH: Ship Canal         RS: 9083    

INPUT
Description: Sta. 90+83
Station Elevation Data    num=      62
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
 ‐264.38  600.98‐232.638  598.45‐187.998  595.67‐169.423  577.45‐167.874  577.19
‐137.886  571.74‐131.522  571.99‐125.158  572.25‐122.329  572.58‐119.501  572.48
‐115.258  571.99‐105.359  569.22‐101.823  567.95 ‐93.338  565.87  ‐80.61  564.99
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 ‐74.246  563.54 ‐71.418  563.24 ‐64.347  562.43 ‐33.234  558.68 ‐28.991  558.67
 ‐28.284  558.72 ‐16.971  557.82 ‐14.849  558.08  ‐7.778  557.44   ‐4.95  557.64
       0  557.47    .707  557.44   5.657  557.39  16.263  557.59  24.749  557.63
  28.284  557.73  32.527  558.23  35.355  558.84  38.891  559.97  45.255  560.79
  53.033  561.53   63.64  562.16  66.468  562.07  68.589  562.39  70.711  562.28
  73.539   562.7  77.782  563.41  92.631  564.43  94.045  564.36  97.581  564.54
 101.823  564.67 105.359  564.19 109.602  565.28 119.501   567.7 128.693  570.52
 131.522  571.14 141.421   573.2 146.371  574.19 184.039   590.8 188.267  594.88
 193.415  595.86 205.726  598.57 211.538  598.64 243.266  597.73 261.417  599.03
 286.173  599.33  308.39  598.23

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
 ‐264.38     .08‐169.423     .03 146.371     .08

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
      ‐169.423 146.371              424     424     424             .1       .3
Skew Angle = 45

CROSS SECTION          

RIVER: Ship Canal      
REACH: Ship Canal         RS: 8659    

INPUT
Description: Sta. 86+59
Station Elevation Data    num=      71
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
  ‐298.3   601.5 ‐268.92  602.74 ‐212.94  599.08 ‐192.46  592.39 ‐179.57  591.02
 ‐153.65  577.45    ‐128  572.15    ‐126  572.11    ‐123  570.84    ‐121  569.65
    ‐116  567.76    ‐109  563.97    ‐107  562.57    ‐106  561.92    ‐104  561.25
    ‐102  558.97    ‐100  559.02     ‐89  557.29     ‐88  556.71     ‐85  556.73
     ‐80   557.3     ‐66  557.72     ‐63  557.69     ‐60  557.64     ‐55   557.4
     ‐43  557.67     ‐31  557.85     ‐26   557.9     ‐22   557.7     ‐20  557.75
     ‐16  557.84     ‐13  557.63      ‐7  557.73       0  557.67       6  557.51
       9  557.64      15  557.36      18  557.62      21  557.56      45  559.75
      48  559.64      49  559.96      53   560.5      65  562.71      69  563.24
      69  563.19      80  564.36      84  565.36      87  566.27      88   567.1
      92   566.9      94  567.76     101  569.63     104   570.5     107  571.71
     109  571.75     123  572.46     126  572.74     129   572.7     131  572.97
  138.34  579.94  145.66  578.27  165.37  591.88  180.33  596.01  186.66  596.09
  209.18  595.91  221.61  594.85  227.27  594.81   243.9  600.02  258.01  599.73
  297.19   601.4

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
  ‐298.3     .08 ‐153.65     .03  138.34     .08

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
       ‐153.65  138.34              109     109     109             .1       .3

CROSS SECTION          

RIVER: Ship Canal      
REACH: Ship Canal         RS: 8550    

INPUT
Description: Sta. 85+50
Station Elevation Data    num=      33
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
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‐392.501  600.02‐352.653  601.25‐324.759  602.14‐282.919   601.7‐251.041  599.95
‐197.247  576.44‐192.266  574.64‐187.285  573.84‐172.342  562.44‐147.437  556.44
‐122.532  556.44 ‐97.627  556.94 ‐72.722  556.44 ‐24.905  556.44       0  554.64
  24.905  558.54   49.81  562.84  74.715  567.44  89.658  572.54  94.638  574.24
  99.619  576.44 147.437  597.32  154.41  597.48 169.353   597.8 178.319  597.74
 191.269  596.95  204.22  597.17 218.167  601.87 231.117   601.9 236.098  601.36
 253.033  602.52 311.809  603.91 377.558  605.42

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
‐392.501     .08‐197.247     .03  99.619     .08

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
      ‐197.247  99.619              375     375     375             .1       .3
Skew Angle = 5

CROSS SECTION          

RIVER: Ship Canal      
REACH: Ship Canal         RS: 8175    

INPUT
Description: Sta. 81+75
Station Elevation Data    num=      48
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
 ‐297.94  599.37 ‐212.57  599.29 ‐190.66  597.73 ‐169.77  593.34  ‐146.1  577.38
    ‐117  572.77    ‐108  569.79     ‐99  566.63     ‐90  563.75     ‐81  560.83
     ‐78  560.88     ‐67  560.64     ‐59  560.36     ‐50     560     ‐45  559.79
     ‐43  559.82     ‐30  559.69      ‐6  559.31       0  559.42      17  559.49
      61  559.36      63  559.39      66  559.23      73   559.3      80  559.39
      90  559.43     102  560.89     108  561.61     117  562.32     131   563.6
     134  563.88     136  564.36     138  565.29     139  565.86     141   566.8
  156.56 577.296  171.42 584.133   197.4 586.651  215.11 589.124  234.28 590.624
  252.28 598.491  264.07 603.893  272.57 604.688  333.02 604.706   345.1 606.155
  375.55 606.742  442.22 606.389  470.34 606.091

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
 ‐297.94     .08  ‐146.1     .03  156.56     .08

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        ‐146.1  156.56              145     145     145             .1       .3

CROSS SECTION          

RIVER: Ship Canal      
REACH: Ship Canal         RS: 8030    

INPUT
Description: Sta. 80+30
Station Elevation Data    num=      33
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    ‐387  601.61    ‐343  601.15    ‐273  600.53    ‐237  600.18    ‐227  601.83
    ‐219  599.59    ‐179  576.44    ‐174  574.84    ‐169  573.54    ‐154  571.14
    ‐129  560.74    ‐104  559.04     ‐79  558.44     ‐50  558.04     ‐25  558.04
       0  557.74      25  557.94      50  558.44      75  570.04      90  572.84
      95  574.64     100  576.44     165  595.25     211  601.49     229  602.52
     247  602.85     263  602.69     271  602.19     283  602.06     302  605.01
     351  606.21     391  605.61     406  605.61
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Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    ‐387     .08    ‐179     .03     100     .08

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          ‐179     100              460     460     460             .1       .3

CROSS SECTION          

RIVER: Ship Canal      
REACH: Ship Canal         RS: 7570    

INPUT
Description: Sta. 75+70
Station Elevation Data    num=      27
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    ‐481  600.12    ‐405  596.05    ‐373  595.99    ‐267  591.57    ‐228  590.22
    ‐192  576.41    ‐187  575.01    ‐182  573.31    ‐165  567.11    ‐140  564.01
    ‐115  558.91     ‐90  557.31     ‐65  557.01     ‐40  556.41       0  556.01
      24  558.11      49  561.91      76  569.41      91  573.11     101  576.41
     136  591.85     149  593.53     161  593.85     172  594.09     175  595.57
     187  595.26     264  607.39

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    ‐481     .08    ‐192     .03     101     .08

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          ‐192     101              110     110     110             .1       .3

CROSS SECTION          

RIVER: Ship Canal      
REACH: Ship Canal         RS: 7460    

INPUT
Description: SN 016‐2408 Upstream Bridge XS
Station Elevation Data    num=      30
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
‐398.775  624.59‐335.334  619.54‐291.831   595.7‐272.799  593.94 ‐260.11  594.59
‐241.078  593.85‐229.296  593.07 ‐193.95  576.41‐182.168  568.61‐167.667  562.91
‐149.541  562.61‐140.478  561.71 ‐99.694  556.61 ‐40.784  556.21       0  554.91
   41.69  559.81  50.753  561.71  68.879  564.41  84.287  572.71  94.256  576.41
 127.789  591.51  142.29   593.4 154.072  593.66 167.667  593.96 173.105  595.16
 183.074  595.08 191.231   593.9  193.95  595.42 250.141  615.93 297.269  614.21

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
‐398.775     .08 ‐193.95     .03  94.256     .08

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
       ‐193.95  94.256               50      50      50             .1       .3
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
‐398.775    ‐360   575.6       F
     245 297.269   575.6       F
Blocked Obstructions     num=       2
   Sta L   Sta R    Elev   Sta L   Sta R    Elev
 ‐166.64 ‐146.31   589.9    22.9   43.23   589.9
Skew Angle = 25
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BRIDGE                 

RIVER: Ship Canal      
REACH: Ship Canal         RS: 7459    

INPUT
Description: Ramp D (SN 016‐2408)
Distance from Upstream XS =       1
Deck/Roadway Width        =      28
Weir Coefficient          =     2.6
Upstream  Deck/Roadway Coordinates
    num=      13
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
 ‐567.43  626.62       0  ‐476.8  625.85       0 ‐386.17   625.9       0
 ‐345.03  626.46       0 ‐345.03  626.46  622.78 ‐296.85  627.11  618.76
 ‐148.31  628.52  618.74   22.57  626.39  616.44  171.69  620.76  612.09
   229.6   618.3  614.54   229.6   618.3       0  248.25  617.51       0
  338.88  614.91       0

Upstream Bridge Cross Section Data
Station Elevation Data    num=      30
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
‐398.775  624.59‐335.334  619.54‐291.831   595.7‐272.799  593.94 ‐260.11  594.59
‐241.078  593.85‐229.296  593.07 ‐193.95  576.41‐182.168  568.61‐167.667  562.91
‐149.541  562.61‐140.478  561.71 ‐99.694  556.61 ‐40.784  556.21       0  554.91
   41.69  559.81  50.753  561.71  68.879  564.41  84.287  572.71  94.256  576.41
 127.789  591.51  142.29   593.4 154.072  593.66 167.667  593.96 173.105  595.16
 183.074  595.08 191.231   593.9  193.95  595.42 250.141  615.93 297.269  614.21

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
‐398.775     .08 ‐193.95     .03  94.256     .08

Bank Sta: Left   Right    Coeff Contr.   Expan.
       ‐193.95  94.256             .1       .3
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
‐398.775    ‐360   575.6       F
     245 297.269   575.6       F
Blocked Obstructions     num=       2
   Sta L   Sta R    Elev   Sta L   Sta R    Elev
 ‐166.64 ‐146.31   589.9    22.9   43.23   589.9
Skew Angle = 25

Downstream  Deck/Roadway Coordinates
    num=      13
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
 ‐494.17  626.62       0 ‐403.54  625.85       0 ‐312.91   625.9       0
 ‐271.77  626.46       0 ‐271.77  626.46  622.78  ‐223.6  627.11  618.76
  ‐75.05  628.52  618.74   95.82  626.39  616.44  244.95  620.76  612.09
  302.86   618.3  614.54  302.86   618.3       0   321.5  617.51       0
  412.13  614.91       0

Downstream Bridge Cross Section Data
Station Elevation Data    num=      30
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
‐276.424  620.95‐225.671  594.92‐220.233  594.36  ‐201.2  594.44 ‐183.98  593.88
‐174.011  592.99‐130.508  576.41‐118.726  568.91‐108.757  562.91 ‐99.694  562.71
 ‐90.631  561.91 ‐48.941  556.21       0  555.41  40.784  555.41  81.568  561.11
  90.631  561.21 109.663  563.11 123.258  572.71 133.227  576.41 183.074  591.06
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 202.107  593.17 212.982  593.34 224.764  593.58 229.296  594.85 239.265  594.66
 244.703  593.59 251.954  594.53  311.77  615.54  311.77  618.39 347.116  617.48

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
‐276.424     .08‐130.508     .03 133.227     .08

Bank Sta: Left   Right    Coeff Contr.   Expan.
      ‐130.508 133.227             .1       .3
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
‐276.424    ‐285   575.6       F
     315 347.116   575.6       F
Blocked Obstructions     num=       2
   Sta L   Sta R    Elev   Sta L   Sta R    Elev
  ‐93.38  ‐73.05   589.9   93.82  114.15   589.9
Skew Angle = 25

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 Abutments =  2 

Abutment Data
Upstream     num=       3
     Sta    Elev     Sta    Elev     Sta    Elev
 ‐345.03  622.78  ‐340.7  622.78  ‐340.7       0
Downstream     num=       3
     Sta    Elev     Sta    Elev     Sta    Elev
 ‐271.77  622.78 ‐267.44  622.78 ‐267.44       0

Abutment Data
Upstream     num=       3
     Sta    Elev     Sta    Elev     Sta    Elev
  225.27       0  225.27  614.54   229.6  614.54
Downstream     num=       3
     Sta    Elev     Sta    Elev     Sta    Elev
  298.53       0  298.53  614.54  302.86  614.54

Number of Piers =  4 

Pier Data
Pier Station     Upstream= ‐296.85    Downstream=  ‐223.6
Upstream     num=       2
    Width   Elev    Width   Elev
       4       0       4  618.76
Downstream     num=       2
    Width   Elev    Width   Elev
       4       0       4  618.76

Pier Data
Pier Station     Upstream= ‐148.31    Downstream=  ‐75.05
Upstream     num=       2
    Width   Elev    Width   Elev
       4       0       4  618.74
Downstream     num=       2
    Width   Elev    Width   Elev
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       4       0       4  618.74

Pier Data
Pier Station     Upstream=    24.9    Downstream=   95.82
Upstream     num=       2
    Width   Elev    Width   Elev
       4       0       4  616.44
Downstream     num=       2
    Width   Elev    Width   Elev
       4       0       4  616.44

Pier Data
Pier Station     Upstream=  171.69    Downstream=  244.95
Upstream     num=       2
    Width   Elev    Width   Elev
       4       0       4  612.09
Downstream     num=       2
    Width   Elev    Width   Elev
       4       0       4  612.09

Number of Bridge Coefficient Sets =  1 

Low Flow Methods and Data
       Energy            
       Momentum               Cd   =    1.33
       Yarnell                KVal =      .9
       W.S. Pro Method

  W.S.Pro Data
    Left Embankment
       El of the top of the embankment = 624.59
       El of the toe of the abutment   = 619.97
    Right Embankment
       El of the top of the embankment = 614.21
       El of the toe of the abutment   = 606.85
    Abtument Type                      = 2 Vert. abutments and sloping embankments
    Slope of abutments                 = 
    Top with of embankment             = 65
    Centroid station of bridge opening = 
    Wing Wall Type                     = No wing walls present
       Width                           = 
       Angle                           = 
       Radius                          = 
    Guide Banks Type                   = No Guide Bank present
       Length                          = 
       Offset                          = 
       Angle                           = 

Selected Low Flow Methods = Highest Energy Answer

High Flow Method
       Energy Only

Additional Bridge Parameters
       Add Friction component to Momentum
       Do not add Weight component to Momentum
       Class B flow critical depth computations use critical depth 
           inside the bridge at the upstream end
       Criteria to check for pressure flow = Upstream energy grade line

CROSS SECTION          
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RIVER: Ship Canal      
REACH: Ship Canal         RS: 7410    

INPUT
Description: SN 016‐2408 Downstream Bridge XS
Station Elevation Data    num=      30
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
‐276.424  620.95‐225.671  594.92‐220.233  594.36  ‐201.2  594.44 ‐183.98  593.88
‐174.011  592.99‐130.508  576.41‐118.726  568.91‐108.757  562.91 ‐99.694  562.71
 ‐90.631  561.91 ‐48.941  556.21       0  555.41  40.784  555.41  81.568  561.11
  90.631  561.21 109.663  563.11 123.258  572.71 133.227  576.41 183.074  591.06
 202.107  593.17 212.982  593.34 224.764  593.58 229.296  594.85 239.265  594.66
 244.703  593.59 251.954  594.53  311.77  615.54  311.77  618.39 347.116  617.48

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
‐276.424     .08‐130.508     .03 133.227     .08

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
      ‐130.508 133.227              160     160     160             .1       .3
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
‐276.424    ‐285   575.6       F
     315 347.116   575.6       F
Blocked Obstructions     num=       2
   Sta L   Sta R    Elev   Sta L   Sta R    Elev
  ‐93.38  ‐73.05   589.9   93.82  114.15   589.9
Skew Angle = 25

CROSS SECTION          

RIVER: Ship Canal      
REACH: Ship Canal         RS: 7250    

INPUT
Description: Sta. 72+50
Station Elevation Data    num=      30
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
‐347.672   626.3‐275.946  595.55‐270.965  594.69‐258.014  594.67‐242.075  593.91
‐218.167  591.71 ‐196.25  576.41‐191.269  574.81‐185.292  572.51‐169.353  567.31
‐144.448  562.21‐118.547  557.81 ‐93.642  556.71 ‐24.905  555.91       0  555.21
  24.905  555.91   49.81  558.61  74.715  562.31  92.646  571.41  97.627  573.21
 103.604  576.41 137.475  591.56 149.429  592.22 160.387  592.37 171.345  592.81
  175.33  593.74 185.292  593.62 192.266  592.09 198.243  593.22 224.144  593.78

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
‐347.672     .08 ‐196.25     .03 103.604     .08

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
       ‐196.25 103.604               90      90      90             .1       .3
Skew Angle = 5

CROSS SECTION          

RIVER: Ship Canal      
REACH: Ship Canal         RS: 7160    

INPUT
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Description: SN 016‐0487 & 0486 Upstream Bridge XS
Station Elevation Data    num=      25
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
‐269.493   626.3‐197.049  594.96‐190.287  594.96‐175.798  594.57 ‐161.31  594.11
‐141.025  589.88‐128.468   576.4‐113.013   573.1‐100.456   567.9 ‐88.865   562.7
 ‐44.433   555.5       0   555.5  104.32   556.5 148.753   557.8 159.378   561.9
 183.526   565.4 200.913   574.9 207.674   576.4 221.197  590.35 237.618  591.91
 247.277  592.11 252.107   593.5 261.766   593.3  265.63  592.58 355.461  596.35

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
‐269.493     .08‐128.468     .03 207.674     .08

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
      ‐128.468 207.674              145     145     145             .1       .3
Ineffective Flow     num=       1
   Sta L   Sta R    Elev  Permanent
‐269.493    ‐260   575.6       F
Blocked Obstructions     num=       2
   Sta L   Sta R    Elev   Sta L   Sta R    Elev
 ‐62.795 ‐42.465  589.32  121.58  141.91  589.22
Skew Angle = 15

BRIDGE                 

RIVER: Ship Canal      
REACH: Ship Canal         RS: 7098    

INPUT
Description: SN 016‐0486 & SN 016‐0487 (NB & SB of 171)
Distance from Upstream XS =     8.5
Deck/Roadway Width        =   91.33
Weir Coefficient          =     2.6
Upstream  Deck/Roadway Coordinates
    num=      16
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
 ‐467.31  628.06       0 ‐467.31  627.92       0 ‐419.01  627.74       0
 ‐370.71  627.55       0 ‐322.42  627.37       0 ‐274.12  627.18       0
 ‐243.12  627.18       0 ‐243.12  627.18  622.94 ‐190.77     627  622.67
 ‐141.91  626.82  622.56  ‐44.34  626.45  617.71  123.33  625.71  616.51
  217.38  625.34  619.24  274.03  625.16  619.85  347.64  624.98  620.85
  399.14  624.79  620.63

Upstream Bridge Cross Section Data
Station Elevation Data    num=      25
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
‐269.493   626.3‐197.049  594.96‐190.287  594.96‐175.798  594.57 ‐161.31  594.11
‐141.025  589.88‐128.468   576.4‐113.013   573.1‐100.456   567.9 ‐88.865   562.7
 ‐44.433   555.5       0   555.5  104.32   556.5 148.753   557.8 159.378   561.9
 183.526   565.4 200.913   574.9 207.674   576.4 221.197  590.35 237.618  591.91
 247.277  592.11 252.107   593.5 261.766   593.3  265.63  592.58 355.461  596.35

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
‐269.493     .08‐128.468     .03 207.674     .08

Bank Sta: Left   Right    Coeff Contr.   Expan.
      ‐128.468 207.674             .1       .3
Ineffective Flow     num=       1
   Sta L   Sta R    Elev  Permanent
‐269.493    ‐260   575.6       F
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Blocked Obstructions     num=       2
   Sta L   Sta R    Elev   Sta L   Sta R    Elev
 ‐62.795 ‐42.465  589.32  121.58  141.91  589.22
Skew Angle = 15

Downstream  Deck/Roadway Coordinates
    num=      16
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
 ‐519.53  628.06       0 ‐519.53  627.92       0 ‐471.24  627.74       0
 ‐422.94  627.55       0 ‐374.64  627.37       0 ‐326.35  627.18       0
 ‐295.35  627.18       0 ‐295.35  627.18  622.94    ‐243     627  622.67
 ‐194.14  626.82  622.56  ‐96.56  626.45  617.71    71.1  625.71  616.51
  165.15  625.34  619.24  221.81  625.16  619.85  295.41  624.98  620.85
  346.91  624.79  620.63

Downstream Bridge Cross Section Data
Station Elevation Data    num=      26
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
‐309.096  625.77‐289.778  620.15‐235.686  596.21‐231.822  595.42‐218.299  595.44
‐199.947   594.7‐181.594  589.35‐159.378   576.4‐122.673   572.6 ‐85.001   562.4
 ‐42.501   555.8       0   555.6  42.501   556.8  85.001   560.9  93.695  562.66
 117.843   568.2 134.264   574.9 158.412   576.4 195.117  590.81 210.572  591.63
 222.163   592.1 226.993  593.48 237.618  593.56 241.481  593.21 299.437  609.46
 331.313  610.92

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
‐309.096     .08‐159.378     .03 158.412     .08

Bank Sta: Left   Right    Coeff Contr.   Expan.
      ‐159.378 158.412             .1       .3
Ineffective Flow     num=       1
   Sta L   Sta R    Elev  Permanent
‐309.096    ‐310   575.6       F
Blocked Obstructions     num=       2
   Sta L   Sta R    Elev   Sta L   Sta R    Elev
‐115.015 ‐94.685  589.22   69.35   89.68  589.26
Skew Angle = 15

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 Abutments =  1 

Abutment Data
Upstream     num=       3
     Sta    Elev     Sta    Elev     Sta    Elev
 ‐243.12  622.94 ‐238.79  622.94 ‐238.79       0
Downstream     num=       3
     Sta    Elev     Sta    Elev     Sta    Elev
 ‐295.35  622.94 ‐291.02  622.94 ‐291.02       0

Number of Piers =  7 

Pier Data
Pier Station     Upstream= ‐190.77    Downstream=    ‐243
Upstream     num=       2

Page 17



ACDR_PR
    Width   Elev    Width   Elev
     2.5       0     2.5  622.67
Downstream     num=       2
    Width   Elev    Width   Elev
     2.5       0     2.5  622.67

Pier Data
Pier Station     Upstream= ‐141.91    Downstream= ‐194.14
Upstream     num=       2
    Width   Elev    Width   Elev
    3.75       0    3.75  622.56
Downstream     num=       2
    Width   Elev    Width   Elev
    3.75       0    3.75  622.56

Pier Data
Pier Station     Upstream=  ‐44.34    Downstream=  ‐96.56
Upstream     num=       2
    Width   Elev    Width   Elev
    3.75       0    3.75  617.71
Downstream     num=       2
    Width   Elev    Width   Elev
    3.75       0    3.75  617.71

Pier Data
Pier Station     Upstream=  123.33    Downstream=    71.1
Upstream     num=       2
    Width   Elev    Width   Elev
     3.5       0     3.5  616.51
Downstream     num=       2
    Width   Elev    Width   Elev
     3.5       0     3.5  616.51

Pier Data
Pier Station     Upstream=  217.38    Downstream=  165.15
Upstream     num=       2
    Width   Elev    Width   Elev
    3.75       0    3.75  619.24
Downstream     num=       2
    Width   Elev    Width   Elev
    3.75       0    3.75  619.24

Pier Data
Pier Station     Upstream=  274.03    Downstream=  221.81
Upstream     num=       2
    Width   Elev    Width   Elev
     3.5       0     3.5  619.85
Downstream     num=       2
    Width   Elev    Width   Elev
     3.5       0     3.5  619.85

Pier Data
Pier Station     Upstream=  347.64    Downstream=  295.41
Upstream     num=       2
    Width   Elev    Width   Elev
       4       0       4  620.85
Downstream     num=       2
    Width   Elev    Width   Elev
       4       0       4  620.85

Number of Bridge Coefficient Sets =  1 
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Low Flow Methods and Data
       Energy            
       Momentum               Cd   =    1.33
       Yarnell                KVal =      .9
       W.S. Pro Method

  W.S.Pro Data
    Left Embankment
       El of the top of the embankment = 626.3
       El of the toe of the abutment   = 613.02
    Right Embankment
       El of the top of the embankment = 626.3
       El of the toe of the abutment   = 613.02
    Abtument Type                      = 1 Vert. abutments and vert. embankments with or without 
wingwalls
    Slope of abutments                 = 
    Top with of embankment             = 30.7
    Centroid station of bridge opening = 
    Wing Wall Type                     = No wing walls present
       Width                           = 
       Angle                           = 
       Radius                          = 
    Guide Banks Type                   = No Guide Bank present
       Length                          = 
       Offset                          = 
       Angle                           = 

Selected Low Flow Methods = Highest Energy Answer

High Flow Method
       Energy Only

Additional Bridge Parameters
       Add Friction component to Momentum
       Do not add Weight component to Momentum
       Class B flow critical depth computations use critical depth 
           inside the bridge at the upstream end
       Criteria to check for pressure flow = Upstream energy grade line

CROSS SECTION          

RIVER: Ship Canal      
REACH: Ship Canal         RS: 7015    

INPUT
Description: SN 016‐0487 & 0486 Downstream Bridge XS
Station Elevation Data    num=      26
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
‐309.096  625.77‐289.778  620.15‐235.686  596.21‐231.822  595.42‐218.299  595.44
‐199.947   594.7‐181.594  589.35‐159.378   576.4‐122.673   572.6 ‐85.001   562.4
 ‐42.501   555.8       0   555.6  42.501   556.8  85.001   560.9  93.695  562.66
 117.843   568.2 134.264   574.9 158.412   576.4 195.117  590.81 210.572  591.63
 222.163   592.1 226.993  593.48 237.618  593.56 241.481  593.21 299.437  609.46
 331.313  610.92

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
‐309.096     .08‐159.378     .03 158.412     .08

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
      ‐159.378 158.412              105     105     105             .1       .3
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Ineffective Flow     num=       1
   Sta L   Sta R    Elev  Permanent
‐309.096    ‐310   575.6       F
Blocked Obstructions     num=       2
   Sta L   Sta R    Elev   Sta L   Sta R    Elev
‐115.015 ‐94.685  589.22   69.35   89.68  589.26
Skew Angle = 15

CROSS SECTION          

RIVER: Ship Canal      
REACH: Ship Canal         RS: 6910    

INPUT
Description: Sta.69+10
Station Elevation Data    num=      31
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
 ‐316.79  589.99‐305.832   593.7‐294.874  595.83‐282.919  596.06‐264.988  596.42
‐247.056  592.93 ‐225.14  595.93‐194.258  576.39‐189.277  574.49‐184.296  573.79
‐166.365  564.59 ‐141.46  559.99‐115.559  556.39 ‐90.654  555.79 ‐74.715  556.39
  ‐49.81  556.19 ‐24.905  555.39       0  552.89  24.905  552.89  50.806  555.99
  75.711  562.39  92.646  570.49  98.623  572.69   104.6  576.39 126.517  590.85
 136.479  591.38 148.433  591.77 161.384  592.08 166.365  593.58 176.326  593.65
 182.304   592.6

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
 ‐316.79     .08‐194.258     .03   104.6     .08

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
      ‐194.258   104.6              360     360     360             .1       .3
Skew Angle = 5

CROSS SECTION          

RIVER: Ship Canal      
REACH: Ship Canal         RS: 6550    

INPUT
Description: Sta. 65+50
Station Elevation Data    num=      36
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
‐595.724  603.77 ‐570.82  602.98‐524.995  600.59‐425.375  593.95‐304.836  593.02
‐279.931  594.83 ‐196.25  576.39‐191.269  574.69‐186.288  573.89‐170.349  569.09
‐144.448  561.39‐119.543  560.09 ‐94.638  557.69 ‐69.734  555.69 ‐44.829  556.09
 ‐24.905  555.39       0  555.19  24.905  555.99   49.81  560.99  74.715  565.59
   91.65  573.09  96.631  574.39 102.608  576.39 129.505  590.96 150.425  592.01
 163.376  592.61 177.323   592.7 181.307  593.55 192.266  593.44  196.25  592.45
 202.228  593.24 213.186  593.25 222.151   590.2 243.072  596.74 255.026  594.86
  274.95  594.79

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
‐595.724     .08 ‐196.25     .03 102.608     .08

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
       ‐196.25 102.608              550     550     550             .1       .3
Skew Angle = 5

CROSS SECTION          
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RIVER: Ship Canal      
REACH: Ship Canal         RS: 6000    

INPUT
Description: Sta. 60+00
Station Elevation Data    num=      40
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    ‐605  603.03    ‐581  602.58    ‐554  602.83    ‐485  597.16    ‐433  598.72
    ‐399  598.84    ‐348  599.41    ‐217  584.11    ‐183  576.39    ‐178  574.79
    ‐173  573.99    ‐154  562.79    ‐129  561.39    ‐104  559.89     ‐79  558.69
     ‐54  557.69     ‐50  557.69     ‐25  557.59       0  557.39      25  557.99
      50  559.49      75  561.19      95  573.19     100  574.69     105  576.39
     139  588.79     162  589.48     170  592.15     178  592.95     192  593.47
     203  593.55     213  590.62     221   593.6     246  593.85     252  592.53
     260  592.88     263  594.84     275  590.28     294  592.72     351  593.49

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    ‐605     .08    ‐183     .03     105     .08

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          ‐183     105                0       0       0             .1       .3

                                                                                

SUMMARY OF MANNING'S N VALUES 

River:Ship Canal      
                                                                 
      Reach          River Sta.       n1        n2        n3     
                                                                 
 Ship Canal           10377              .08       .03       .08 
 Ship Canal           9888               .08       .03       .08 
 Ship Canal           9529               .08       .03       .08 
 Ship Canal           9374.5             .08       .03       .08 
 Ship Canal           9266         Bridge                      
 Ship Canal           9141.67            .08       .03       .08 
 Ship Canal           9083               .08       .03       .08 
 Ship Canal           8659               .08       .03       .08 
 Ship Canal           8550               .08       .03       .08 
 Ship Canal           8175               .08       .03       .08 
 Ship Canal           8030               .08       .03       .08 
 Ship Canal           7570               .08       .03       .08 
 Ship Canal           7460               .08       .03       .08 
 Ship Canal           7459         Bridge                      
 Ship Canal           7410               .08       .03       .08 
 Ship Canal           7250               .08       .03       .08 
 Ship Canal           7160               .08       .03       .08 
 Ship Canal           7098         Bridge                      
 Ship Canal           7015               .08       .03       .08 
 Ship Canal           6910               .08       .03       .08 
 Ship Canal           6550               .08       .03       .08 
 Ship Canal           6000               .08       .03       .08 
                                                                 

                                                                                

SUMMARY OF REACH LENGTHS

River: Ship Canal      

Page 21



ACDR_PR
                                                                 
      Reach          River Sta.      Left     Channel    Right   
                                                                 
 Ship Canal           10377              489       489       489 
 Ship Canal           9888               359       359       359 
 Ship Canal           9529            154.66    154.66    154.66 
 Ship Canal           9374.5           232.7     232.7     232.7 
 Ship Canal           9266         Bridge                        
 Ship Canal           9141.67          58.64     58.64     58.64 
 Ship Canal           9083               424       424       424 
 Ship Canal           8659               109       109       109 
 Ship Canal           8550               375       375       375 
 Ship Canal           8175               145       145       145 
 Ship Canal           8030               460       460       460 
 Ship Canal           7570               110       110       110 
 Ship Canal           7460                50        50        50 
 Ship Canal           7459         Bridge                        
 Ship Canal           7410               160       160       160 
 Ship Canal           7250                90        90        90 
 Ship Canal           7160               145       145       145 
 Ship Canal           7098         Bridge                        
 Ship Canal           7015               105       105       105 
 Ship Canal           6910               360       360       360 
 Ship Canal           6550               550       550       550 
 Ship Canal           6000                 0         0         0 
                                                                 

                                                                                

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River: Ship Canal      

                                                       
      Reach          River Sta.     Contr.    Expan.   
                                                       
 Ship Canal           10377           .1        .3 
 Ship Canal           9888            .1        .3 
 Ship Canal           9529            .1        .3 
 Ship Canal           9374.5          .1        .3 
 Ship Canal           9266     Bridge              
 Ship Canal           9141.67         .1        .3 
 Ship Canal           9083            .1        .3 
 Ship Canal           8659            .1        .3 
 Ship Canal           8550            .1        .3 
 Ship Canal           8175            .1        .3 
 Ship Canal           8030            .1        .3 
 Ship Canal           7570            .1        .3 
 Ship Canal           7460            .1        .3 
 Ship Canal           7459     Bridge              
 Ship Canal           7410            .1        .3 
 Ship Canal           7250            .1        .3 
 Ship Canal           7160            .1        .3 
 Ship Canal           7098     Bridge              
 Ship Canal           7015            .1        .3 
 Ship Canal           6910            .1        .3 
 Ship Canal           6550            .1        .3 
 Ship Canal           6000            .1        .3 
                                                       

Page 22



0 500 1000 1500 2000 2500 3000 3500 4000 4500
520

540

560

580

600

620

Ship Canal - Updated       Plan: Existing    8/16/2017 
Geom: Existing    Flow: Flow Data

Main Channel Distance (ft)

El
ev

at
io

n 
(ft

)

Legend

WS  10-year

Ground
65

50
 S

ta
. 6

5+
50

69
10

 S
ta

.6
9+

10
70

15
 S

N
 0

16
-0

48
7 

& 
04

86
 D

ow
...

70
98

 S
N

 0
16

-0
48

6 
& 

SN
 0

16
-..

.
72

50
 S

ta
. 7

2+
50

74
10

 S
N

 0
16

-2
40

8 
D

ow
ns

tre
a.

..

75
70

 S
ta

. 7
5+

70

80
30

 S
ta

. 8
0+

30

81
75

 S
ta

. 8
1+

75

85
50

 S
ta

. 8
5+

50

86
59

 S
ta

. 8
6+

59

90
83

 S
ta

. 9
0+

83

92
66

 S
N

 0
16

-0
01

4 
& 

SN
 0

16
-0

0.
..

95
29

 S
ta

. 9
5+

29

98
88

 S
ta

. 9
8+

88

10
37

7 
St

a.
 1

03
+7

7

Ship Canal Ship Canal



 

HEC-RAS  Plan: Existing   River: Ship Canal   Reach: Ship Canal    Profile: 10-year
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)  
Ship Canal 10377   10-year 8500.00 558.33 583.69 564.29 583.73 0.000020 1.60 5383.05 285.31 0.06
Ship Canal 9888    10-year 8500.00 558.04 583.68 563.72 583.72 0.000019 1.54 5612.01 311.38 0.06
Ship Canal 9529    10-year 8500.00 556.91 583.68 562.85 583.71 0.000018 1.49 5731.79 303.43 0.06
Ship Canal 9374.5  10-year 8500.00 557.08 583.66 563.37 583.71 0.000032 1.70 5055.68 275.07 0.07
Ship Canal 9266    Bridge
Ship Canal 9141.67 10-year 8500.00 557.33 583.66 564.16 583.70 0.000031 1.65 5251.22 296.41 0.07
Ship Canal 9083    10-year 8500.00 557.39 583.66 564.55 583.69 0.000016 1.42 6102.00 343.61 0.06
Ship Canal 8659    10-year 8500.00 556.71 583.66 562.50 583.69 0.000015 1.42 6065.42 318.96 0.06
Ship Canal 8550    10-year 8500.00 554.64 583.66 560.59 583.68 0.000009 1.22 7069.42 329.92 0.04
Ship Canal 8175    10-year 8500.00 559.23 583.65 563.73 583.68 0.000014 1.36 6302.96 325.77 0.05
Ship Canal 8030    10-year 8500.00 557.74 583.65 562.51 583.68 0.000014 1.42 6111.06 316.35 0.05
Ship Canal 7570    10-year 8500.00 556.01 583.64 561.79 583.67 0.000012 1.33 6509.14 328.25 0.05
Ship Canal 7460    10-year 8500.00 554.91 583.63 561.24 583.67 0.000021 1.47 5891.22 278.91 0.05
Ship Canal 7459    Bridge
Ship Canal 7410    10-year 8500.00 555.41 583.63 561.30 583.67 0.000024 1.60 5446.57 266.56 0.06
Ship Canal 7250    10-year 8500.00 555.21 583.63 560.69 583.66 0.000009 1.22 7073.55 326.36 0.04
Ship Canal 7160    10-year 8500.00 555.50 583.63 560.30 583.66 0.000015 1.24 6907.58 309.23 0.05
Ship Canal 7098    Bridge
Ship Canal 7015    10-year 8500.00 555.60 583.62 561.69 583.65 0.000024 1.51 5725.28 307.90 0.06
Ship Canal 6910    10-year 8500.00 552.89 583.63 559.34 583.65 0.000008 1.16 7398.54 321.26 0.04
Ship Canal 6550    10-year 8500.00 555.19 583.62 561.06 583.64 0.000010 1.26 6901.12 345.01 0.05
Ship Canal 6000    10-year 8500.00 557.39 583.61 562.58 583.64 0.000012 1.32 6591.91 339.59 0.05



 

HEC-RAS  Plan: Existing   River: Ship Canal   Reach: Ship Canal    Profile: 10-year
Reach River Sta Profile E.G. Elev W.S. Elev Vel Head Frctn Loss C & E Loss Q Left Q Channel Q Right Top Width

(ft) (ft) (ft) (ft) (ft) (cfs) (cfs) (cfs) (ft)
Ship Canal 10377   10-year 583.73 583.69 0.04 0.01 0.00 7.30 8489.38 3.32 285.31
Ship Canal 9888    10-year 583.72 583.68 0.04 0.01 0.00 6.05 8481.04 12.91 311.38
Ship Canal 9529    10-year 583.71 583.68 0.03 0.00 0.00 3.08 8494.13 2.79 303.43
Ship Canal 9374.5  10-year 583.71 583.66 0.04 0.00 0.00 3.90 8487.49 8.61 275.07
Ship Canal 9266    Bridge
Ship Canal 9141.67 10-year 583.70 583.66 0.04 0.00 0.00 3.51 8474.02 22.47 296.41
Ship Canal 9083    10-year 583.69 583.66 0.03 0.01 0.00 2.52 8477.08 20.40 343.61
Ship Canal 8659    10-year 583.69 583.66 0.03 0.00 0.00 5.25 8486.18 8.57 318.96
Ship Canal 8550    10-year 583.68 583.66 0.02 0.00 0.00 7.53 8484.92 7.54 329.92
Ship Canal 8175    10-year 583.68 583.65 0.03 0.00 0.00 3.80 8490.06 6.14 325.77
Ship Canal 8030    10-year 583.68 583.65 0.03 0.01 0.00 6.70 8478.94 14.36 316.35
Ship Canal 7570    10-year 583.67 583.64 0.03 0.00 0.00 9.91 8481.59 8.50 328.25
Ship Canal 7460    10-year 583.67 583.63 0.03 0.00 0.00 10.27 8478.92 10.81 278.91
Ship Canal 7459    Bridge
Ship Canal 7410    10-year 583.67 583.63 0.04 0.00 0.01 14.07 8467.37 18.57 266.56
Ship Canal 7250    10-year 583.66 583.63 0.02 0.00 0.00 4.37 8488.29 7.33 326.36
Ship Canal 7160    10-year 583.66 583.63 0.02 0.00 0.00 3.15 8493.53 3.32 309.23
Ship Canal 7098    Bridge
Ship Canal 7015    10-year 583.65 583.62 0.04 0.00 0.00 8.62 8477.92 13.46 307.90
Ship Canal 6910    10-year 583.65 583.63 0.02 0.00 0.00 4.58 8491.07 4.35 321.26
Ship Canal 6550    10-year 583.64 583.62 0.02 0.01 0.00 16.46 8477.30 6.24 345.01
Ship Canal 6000    10-year 583.64 583.61 0.03 16.95 8472.76 10.29 339.59



  

Errors Warnings and Notes for Plan : Existing
Location: River: Ship Canal  Reach: Ship Canal     RS: 9374.5     Profile: 10-year
Warning: Divided flow computed for this cross-section.
Location: River: Ship Canal  Reach: Ship Canal     RS: 9266     Profile: 10-year
Warning: For the final momentum answer at the bridge, the upstream energy was computed lower than the 

downstream energy.  This is not physically possible, the momentum answer has been disregarded.
Location: River: Ship Canal  Reach: Ship Canal     RS: 9141.67     Profile: 10-year
Warning: Divided flow computed for this cross-section.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7460     Profile: 10-year
Warning: Divided flow computed for this cross-section.
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water 

surface was used.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7459     Profile: 10-year
Warning: The Yarnell method gave an invalid answer.  The upstream energy was less than the downstream 

energy.  The program defaulted to the next valid (user selected) method.  If the Yarnell method 
was the only one selected, the program will default to an energy based solution.

Warning: For the final momentum answer at the bridge, the upstream energy was computed lower than the 
downstream energy.  This is not physically possible, the momentum answer has been disregarded.

Location: River: Ship Canal  Reach: Ship Canal     RS: 7459     Profile: 10-year Upstream
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water 

surface was used.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7459     Profile: 10-year Downstream
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water 

surface was used.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7410     Profile: 10-year
Warning: Divided flow computed for this cross-section.
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 

or greater than 1.4.  This may indicate the need for additional cross sections.
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water 

surface was used.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7160     Profile: 10-year
Warning: Divided flow computed for this cross-section.
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water 

surface was used.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7098     Profile: 10-year
Warning: The Yarnell method gave an invalid answer.  The upstream energy was less than the downstream 

energy.  The program defaulted to the next valid (user selected) method.  If the Yarnell method 
was the only one selected, the program will default to an energy based solution.

Warning: For the final momentum answer at the bridge, the upstream energy was computed lower than the 
downstream energy.  This is not physically possible, the momentum answer has been disregarded.

Location: River: Ship Canal  Reach: Ship Canal     RS: 7098     Profile: 10-year Upstream
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water 

surface was used.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7098     Profile: 10-year Downstream
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water 

surface was used.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7015     Profile: 10-year
Warning: Divided flow computed for this cross-section.
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 

or greater than 1.4.  This may indicate the need for additional cross sections.
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water 

surface was used.



Hydraulic Report – I-55 over 
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HEC-RAS  Plan: Existing   River: Ship Canal   Reach: Ship Canal    Profile: 50-year
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)  
Ship Canal 10377   50-year 11300.00 558.33 586.89 565.19 586.94 0.000021 1.83 6312.53 295.58 0.07
Ship Canal 9888    50-year 11300.00 558.04 586.88 564.66 586.93 0.000020 1.75 6626.01 322.22 0.06
Ship Canal 9529    50-year 11300.00 556.91 586.88 563.86 586.92 0.000019 1.71 6715.41 311.35 0.06
Ship Canal 9374.5  50-year 11300.00 557.08 586.86 564.35 586.92 0.000036 1.94 5948.92 283.74 0.07
Ship Canal 9266    Bridge
Ship Canal 9141.67 50-year 11300.00 557.33 586.76 565.26 586.82 0.000034 1.88 6187.88 306.25 0.07
Ship Canal 9083    50-year 11300.00 557.39 586.77 565.52 586.81 0.000017 1.62 7186.73 353.84 0.06
Ship Canal 8659    50-year 11300.00 556.71 586.76 563.45 586.81 0.000017 1.64 7073.33 329.40 0.06
Ship Canal 8550    50-year 11300.00 554.64 586.77 561.44 586.80 0.000011 1.43 8117.62 344.16 0.05
Ship Canal 8175    50-year 11300.00 559.23 586.76 564.51 586.80 0.000015 1.57 7361.30 358.18 0.06
Ship Canal 8030    50-year 11300.00 557.74 586.75 563.34 586.79 0.000016 1.64 7118.97 332.45 0.06
Ship Canal 7570    50-year 11300.00 556.01 586.75 562.72 586.79 0.000014 1.54 7552.54 343.39 0.05
Ship Canal 7460    50-year 11300.00 554.91 586.74 562.26 586.78 0.000025 1.72 6777.79 292.39 0.06
Ship Canal 7459    Bridge
Ship Canal 7410    50-year 11300.00 555.41 586.73 562.25 586.78 0.000030 1.87 6302.16 285.25 0.06
Ship Canal 7250    50-year 11300.00 555.21 586.74 561.55 586.77 0.000011 1.42 8104.48 337.74 0.05
Ship Canal 7160    50-year 11300.00 555.50 586.74 561.19 586.77 0.000018 1.45 7876.63 315.13 0.05
Ship Canal 7098    Bridge
Ship Canal 7015    50-year 11300.00 555.60 586.72 562.74 586.76 0.000027 1.74 6700.56 321.11 0.06
Ship Canal 6910    50-year 11300.00 552.89 586.73 560.18 586.76 0.000009 1.37 8410.31 330.87 0.05
Ship Canal 6550    50-year 11300.00 555.19 586.72 561.97 586.75 0.000012 1.47 8001.96 364.81 0.05
Ship Canal 6000    50-year 11300.00 557.39 586.71 563.34 586.75 0.000013 1.54 7693.06 372.56 0.05



 

HEC-RAS  Plan: Existing   River: Ship Canal   Reach: Ship Canal    Profile: 50-year
Reach River Sta Profile E.G. Elev W.S. Elev Vel Head Frctn Loss C & E Loss Q Left Q Channel Q Right Top Width

(ft) (ft) (ft) (ft) (ft) (cfs) (cfs) (cfs) (ft)
Ship Canal 10377   50-year 586.94 586.89 0.05 0.01 0.00 22.05 11267.64 10.32 295.58
Ship Canal 9888    50-year 586.93 586.88 0.05 0.01 0.00 18.13 11249.50 32.37 322.22
Ship Canal 9529    50-year 586.92 586.88 0.05 0.00 0.00 10.03 11280.39 9.58 311.35
Ship Canal 9374.5  50-year 586.92 586.86 0.06 12.37 11262.74 24.89 283.74
Ship Canal 9266    Bridge
Ship Canal 9141.67 50-year 586.82 586.76 0.05 0.00 0.00 10.91 11236.66 52.43 306.25
Ship Canal 9083    50-year 586.81 586.77 0.04 0.01 0.00 7.67 11247.55 44.78 353.84
Ship Canal 8659    50-year 586.81 586.76 0.04 0.00 0.00 16.25 11260.19 23.57 329.40
Ship Canal 8550    50-year 586.80 586.77 0.03 0.00 0.00 21.11 11257.77 21.13 344.16
Ship Canal 8175    50-year 586.80 586.76 0.04 0.00 0.00 11.68 11269.85 18.46 358.18
Ship Canal 8030    50-year 586.79 586.75 0.04 0.01 0.00 18.44 11242.03 39.53 332.45
Ship Canal 7570    50-year 586.79 586.75 0.04 0.00 0.00 27.29 11249.29 23.41 343.39
Ship Canal 7460    50-year 586.78 586.74 0.05 0.00 0.00 29.36 11239.74 30.90 292.39
Ship Canal 7459    Bridge
Ship Canal 7410    50-year 586.78 586.73 0.05 0.00 0.01 40.38 11206.33 53.29 285.25
Ship Canal 7250    50-year 586.77 586.74 0.03 0.00 0.00 12.23 11267.28 20.50 337.74
Ship Canal 7160    50-year 586.77 586.74 0.03 0.00 0.00 8.96 11281.58 9.46 315.13
Ship Canal 7098    Bridge
Ship Canal 7015    50-year 586.76 586.72 0.05 0.00 0.01 23.93 11238.74 37.33 321.11
Ship Canal 6910    50-year 586.76 586.73 0.03 0.00 0.00 12.90 11274.84 12.27 330.87
Ship Canal 6550    50-year 586.75 586.72 0.03 0.01 0.00 45.60 11237.10 17.30 364.81
Ship Canal 6000    50-year 586.75 586.71 0.04 44.98 11226.58 28.44 372.56



  

Errors Warnings and Notes for Plan : Existing
Location: River: Ship Canal  Reach: Ship Canal     RS: 9374.5     Profile: 50-year
Warning: Divided flow computed for this cross-section.
Location: River: Ship Canal  Reach: Ship Canal     RS: 9141.67     Profile: 50-year
Warning: Divided flow computed for this cross-section.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7460     Profile: 50-year
Warning: Divided flow computed for this cross-section.
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water 

surface was used.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7459     Profile: 50-year
Warning: The Yarnell method gave an invalid answer.  The upstream energy was less than the downstream 

energy.  The program defaulted to the next valid (user selected) method.  If the Yarnell method 
was the only one selected, the program will default to an energy based solution.

Warning: For the final momentum answer at the bridge, the upstream energy was computed lower than the 
downstream energy.  This is not physically possible, the momentum answer has been disregarded.

Location: River: Ship Canal  Reach: Ship Canal     RS: 7459     Profile: 50-year Upstream
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water 

surface was used.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7459     Profile: 50-year Downstream
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water 

surface was used.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7410     Profile: 50-year
Warning: Divided flow computed for this cross-section.
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 

or greater than 1.4.  This may indicate the need for additional cross sections.
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water 

surface was used.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7160     Profile: 50-year
Warning: Divided flow computed for this cross-section.
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water 

surface was used.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7098     Profile: 50-year
Warning: The Yarnell method gave an invalid answer.  The upstream energy was less than the downstream 

energy.  The program defaulted to the next valid (user selected) method.  If the Yarnell method 
was the only one selected, the program will default to an energy based solution.

Warning: For the final momentum answer at the bridge, the upstream energy was computed lower than the 
downstream energy.  This is not physically possible, the momentum answer has been disregarded.

Location: River: Ship Canal  Reach: Ship Canal     RS: 7098     Profile: 50-year Upstream
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water 

surface was used.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7098     Profile: 50-year Downstream
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water 

surface was used.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7015     Profile: 50-year
Warning: Divided flow computed for this cross-section.
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 

or greater than 1.4.  This may indicate the need for additional cross sections.
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water 

surface was used.
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HEC-RAS  Plan: Existing   River: Ship Canal   Reach: Ship Canal    Profile: 100-year
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)  
Ship Canal 10377   100-year 12800.00 558.33 587.94 565.64 588.00 0.000023 1.98 6626.30 304.48 0.07
Ship Canal 9888    100-year 12800.00 558.04 587.93 565.13 587.99 0.000022 1.90 6966.64 325.39 0.07
Ship Canal 9529    100-year 12800.00 556.91 587.93 564.33 587.98 0.000021 1.85 7044.19 314.02 0.07
Ship Canal 9374.5  100-year 12800.00 557.08 587.91 564.83 587.98 0.000040 2.09 6248.00 286.64 0.08
Ship Canal 9266    Bridge
Ship Canal 9141.67 100-year 12800.00 557.33 587.77 565.73 587.84 0.000038 2.03 6498.07 309.44 0.07
Ship Canal 9083    100-year 12800.00 557.39 587.78 565.96 587.83 0.000019 1.75 7545.46 357.15 0.06
Ship Canal 8659    100-year 12800.00 556.71 587.77 563.94 587.82 0.000019 1.78 7407.00 332.79 0.06
Ship Canal 8550    100-year 12800.00 554.64 587.78 561.82 587.82 0.000012 1.56 8467.07 348.78 0.05
Ship Canal 8175    100-year 12800.00 559.23 587.77 564.89 587.81 0.000017 1.71 7726.35 366.88 0.06
Ship Canal 8030    100-year 12800.00 557.74 587.76 563.78 587.81 0.000018 1.79 7456.04 337.67 0.06
Ship Canal 7570    100-year 12800.00 556.01 587.75 563.17 587.80 0.000015 1.68 7900.36 348.29 0.06
Ship Canal 7460    100-year 12800.00 554.91 587.74 562.71 587.79 0.000029 1.87 7073.41 296.75 0.06
Ship Canal 7459    Bridge
Ship Canal 7410    100-year 12800.00 555.41 587.73 562.77 587.79 0.000034 2.04 6590.86 291.28 0.07
Ship Canal 7250    100-year 12800.00 555.21 587.74 561.98 587.78 0.000012 1.55 8445.43 341.43 0.05
Ship Canal 7160    100-year 12800.00 555.50 587.74 561.63 587.78 0.000020 1.58 8193.85 317.04 0.05
Ship Canal 7098    Bridge
Ship Canal 7015    100-year 12800.00 555.60 587.72 563.25 587.77 0.000031 1.88 7024.09 325.38 0.07
Ship Canal 6910    100-year 12800.00 552.89 587.73 560.60 587.77 0.000011 1.49 8743.56 333.97 0.05
Ship Canal 6550    100-year 12800.00 555.19 587.72 562.40 587.76 0.000013 1.60 8370.50 371.20 0.05
Ship Canal 6000    100-year 12800.00 557.39 587.71 563.71 587.75 0.000015 1.67 8071.27 383.86 0.06



 

HEC-RAS  Plan: Existing   River: Ship Canal   Reach: Ship Canal    Profile: 100-year
Reach River Sta Profile E.G. Elev W.S. Elev Vel Head Frctn Loss C & E Loss Q Left Q Channel Q Right Top Width

(ft) (ft) (ft) (ft) (ft) (cfs) (cfs) (cfs) (ft)
Ship Canal 10377   100-year 588.00 587.94 0.06 0.01 0.00 27.08 12758.55 14.37 304.48
Ship Canal 9888    100-year 587.99 587.93 0.06 0.01 0.00 25.05 12731.95 43.00 325.39
Ship Canal 9529    100-year 587.98 587.93 0.05 0.00 0.00 14.46 12771.96 13.58 314.02
Ship Canal 9374.5  100-year 587.98 587.91 0.07 17.31 12748.47 34.22 286.64
Ship Canal 9266    Bridge
Ship Canal 9141.67 100-year 587.84 587.77 0.06 0.00 0.00 15.18 12716.10 68.72 309.44
Ship Canal 9083    100-year 587.83 587.78 0.05 0.01 0.00 10.60 12731.61 57.80 357.15
Ship Canal 8659    100-year 587.82 587.77 0.05 0.00 0.00 22.56 12745.87 31.57 332.79
Ship Canal 8550    100-year 587.82 587.78 0.04 0.01 0.00 28.78 12742.41 28.81 348.78
Ship Canal 8175    100-year 587.81 587.77 0.05 0.00 0.00 16.19 12754.35 29.45 366.88
Ship Canal 8030    100-year 587.81 587.76 0.05 0.01 0.00 25.01 12721.37 53.62 337.67
Ship Canal 7570    100-year 587.80 587.75 0.04 0.00 0.00 37.04 12731.19 31.77 348.29
Ship Canal 7460    100-year 587.79 587.74 0.05 0.00 0.00 40.28 12717.34 42.39 296.75
Ship Canal 7459    Bridge
Ship Canal 7410    100-year 587.79 587.73 0.06 0.00 0.01 55.44 12671.39 73.17 291.28
Ship Canal 7250    100-year 587.78 587.74 0.04 0.00 0.00 16.65 12755.42 27.92 341.43
Ship Canal 7160    100-year 587.78 587.74 0.04 0.00 0.00 12.29 12774.75 12.97 317.04
Ship Canal 7098    Bridge
Ship Canal 7015    100-year 587.77 587.72 0.05 0.00 0.01 32.54 12716.67 50.78 325.38
Ship Canal 6910    100-year 587.77 587.73 0.03 0.00 0.00 17.61 12765.64 16.75 333.97
Ship Canal 6550    100-year 587.76 587.72 0.04 0.01 0.00 61.95 12714.55 23.50 371.20
Ship Canal 6000    100-year 587.75 587.71 0.04 62.47 12698.93 38.60 383.86



  

Errors Warnings and Notes for Plan : Existing
Location: River: Ship Canal  Reach: Ship Canal     RS: 9374.5     Profile: 100-year
Warning: Divided flow computed for this cross-section.
Location: River: Ship Canal  Reach: Ship Canal     RS: 9141.67     Profile: 100-year
Warning: Divided flow computed for this cross-section.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7460     Profile: 100-year
Warning: Divided flow computed for this cross-section.
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water 

surface was used.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7459     Profile: 100-year
Warning: The Yarnell method gave an invalid answer.  The upstream energy was less than the downstream 

energy.  The program defaulted to the next valid (user selected) method.  If the Yarnell method 
was the only one selected, the program will default to an energy based solution.

Warning: For the final momentum answer at the bridge, the upstream energy was computed lower than the 
downstream energy.  This is not physically possible, the momentum answer has been disregarded.

Location: River: Ship Canal  Reach: Ship Canal     RS: 7459     Profile: 100-year Upstream
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water 

surface was used.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7459     Profile: 100-year Downstream
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water 

surface was used.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7410     Profile: 100-year
Warning: Divided flow computed for this cross-section.
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 

or greater than 1.4.  This may indicate the need for additional cross sections.
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water 

surface was used.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7160     Profile: 100-year
Warning: Divided flow computed for this cross-section.
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water 

surface was used.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7098     Profile: 100-year
Warning: The Yarnell method gave an invalid answer.  The upstream energy was less than the downstream 

energy.  The program defaulted to the next valid (user selected) method.  If the Yarnell method 
was the only one selected, the program will default to an energy based solution.

Warning: For the final momentum answer at the bridge, the upstream energy was computed lower than the 
downstream energy.  This is not physically possible, the momentum answer has been disregarded.

Location: River: Ship Canal  Reach: Ship Canal     RS: 7098     Profile: 100-year Upstream
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water 

surface was used.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7098     Profile: 100-year Downstream
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water 

surface was used.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7015     Profile: 100-year
Warning: Divided flow computed for this cross-section.
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 

or greater than 1.4.  This may indicate the need for additional cross sections.
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water 

surface was used.
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HEC-RAS  Plan: Existing   River: Ship Canal   Reach: Ship Canal    Profile: 500-year
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)  
Ship Canal 10377   500-year 16100.00 558.33 591.48 566.56 591.56 0.000023 2.17 7732.69 327.51 0.07
Ship Canal 9888    500-year 16100.00 558.04 591.48 566.08 591.54 0.000022 2.07 8138.16 336.09 0.07
Ship Canal 9529    500-year 16100.00 556.91 591.47 565.33 591.53 0.000021 2.02 8172.48 323.04 0.07
Ship Canal 9374.5  500-year 16100.00 557.08 591.45 565.85 591.53 0.000046 2.26 7352.00 337.73 0.08
Ship Canal 9266    Bridge
Ship Canal 9141.67 500-year 16100.00 557.33 591.18 566.75 591.25 0.000044 2.20 7631.28 361.94 0.08
Ship Canal 9083    500-year 16100.00 557.39 591.19 566.84 591.25 0.000019 1.91 8781.28 367.87 0.07
Ship Canal 8659    500-year 16100.00 556.71 591.18 564.87 591.24 0.000019 1.96 8559.92 345.41 0.07
Ship Canal 8550    500-year 16100.00 554.64 591.19 562.69 591.23 0.000013 1.74 9681.72 364.37 0.06
Ship Canal 8175    500-year 16100.00 559.23 591.17 565.67 591.23 0.000017 1.88 9036.27 402.09 0.06
Ship Canal 8030    500-year 16100.00 557.74 591.16 564.63 591.22 0.000018 1.97 8635.61 355.31 0.06
Ship Canal 7570    500-year 16100.00 556.01 591.16 564.08 591.21 0.000016 1.86 9126.06 389.57 0.06
Ship Canal 7460    500-year 16100.00 554.91 591.14 563.68 591.21 0.000035 2.07 8158.74 352.18 0.07
Ship Canal 7459    Bridge
Ship Canal 7410    500-year 16100.00 555.41 591.13 563.73 591.21 0.000043 2.25 7666.00 352.81 0.08
Ship Canal 7250    500-year 16100.00 555.21 591.15 562.81 591.19 0.000013 1.73 9628.47 353.91 0.06
Ship Canal 7160    500-year 16100.00 555.50 591.14 562.53 591.19 0.000024 1.75 9365.98 376.63 0.06
Ship Canal 7098    Bridge
Ship Canal 7015    500-year 16100.00 555.60 591.12 564.29 591.18 0.000035 2.05 8235.23 388.63 0.07
Ship Canal 6910    500-year 16100.00 552.89 591.13 561.46 591.18 0.000012 1.68 9900.04 352.77 0.05
Ship Canal 6550    500-year 16100.00 555.19 591.12 563.27 591.17 0.000014 1.77 9672.69 401.52 0.06
Ship Canal 6000    500-year 16100.00 557.39 591.11 564.44 591.16 0.000016 1.85 9488.07 455.45 0.06



 

HEC-RAS  Plan: Existing   River: Ship Canal   Reach: Ship Canal    Profile: 500-year
Reach River Sta Profile E.G. Elev W.S. Elev Vel Head Frctn Loss C & E Loss Q Left Q Channel Q Right Top Width

(ft) (ft) (ft) (ft) (ft) (cfs) (cfs) (cfs) (ft)
Ship Canal 10377   500-year 591.56 591.48 0.07 0.01 0.00 69.33 16005.56 25.11 327.51
Ship Canal 9888    500-year 591.54 591.48 0.07 0.01 0.00 53.24 15965.71 81.05 336.09
Ship Canal 9529    500-year 591.53 591.47 0.06 0.00 0.00 32.74 16036.61 30.65 323.04
Ship Canal 9374.5  500-year 591.53 591.45 0.08 40.15 15984.09 75.76 337.73
Ship Canal 9266    Bridge
Ship Canal 9141.67 500-year 591.25 591.18 0.07 0.00 0.01 34.65 15929.68 135.66 361.94
Ship Canal 9083    500-year 591.25 591.19 0.06 0.01 0.00 22.59 15972.15 105.26 367.87
Ship Canal 8659    500-year 591.24 591.18 0.06 0.00 0.00 47.57 15990.74 61.69 345.41
Ship Canal 8550    500-year 591.23 591.19 0.05 0.01 0.00 59.87 15980.20 59.93 364.37
Ship Canal 8175    500-year 591.23 591.17 0.05 0.00 0.00 34.85 15979.58 85.57 402.09
Ship Canal 8030    500-year 591.22 591.16 0.06 0.01 0.00 51.29 15938.75 109.96 355.31
Ship Canal 7570    500-year 591.21 591.16 0.05 0.00 0.00 79.51 15955.23 65.26 389.57
Ship Canal 7460    500-year 591.21 591.14 0.07 0.00 0.00 89.98 15915.34 94.69 352.18
Ship Canal 7459    Bridge
Ship Canal 7410    500-year 591.21 591.13 0.08 0.00 0.01 124.65 15811.62 163.73 352.81
Ship Canal 7250    500-year 591.19 591.15 0.05 0.00 0.00 34.63 16007.32 58.05 353.91
Ship Canal 7160    500-year 591.19 591.14 0.05 0.00 0.00 24.86 16050.73 24.41 376.63
Ship Canal 7098    Bridge
Ship Canal 7015    500-year 591.18 591.12 0.06 0.00 0.01 67.71 15930.37 101.92 388.63
Ship Canal 6910    500-year 591.18 591.13 0.04 0.00 0.00 36.97 16031.37 31.66 352.77
Ship Canal 6550    500-year 591.17 591.12 0.05 0.01 0.00 127.89 15926.22 45.89 401.52
Ship Canal 6000    500-year 591.16 591.11 0.05 142.13 15882.06 75.81 455.45



  

Errors Warnings and Notes for Plan : Existing
Location: River: Ship Canal  Reach: Ship Canal     RS: 9266     Profile: 500-year
Warning: For the final momentum answer at the bridge, the upstream energy was computed lower than the 

energy inside of the bridge deck.  This is not physically possible.  Please review your bridge data 
and results for reasonableness.

Location: River: Ship Canal  Reach: Ship Canal     RS: 9141.67     Profile: 500-year
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 

or greater than 1.4.  This may indicate the need for additional cross sections.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7460     Profile: 500-year
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water 

surface was used.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7459     Profile: 500-year
Warning: The Yarnell method gave an invalid answer.  The upstream energy was less than the downstream 

energy.  The program defaulted to the next valid (user selected) method.  If the Yarnell method 
was the only one selected, the program will default to an energy based solution.

Warning: For the final momentum answer at the bridge, the upstream energy was computed lower than the 
downstream energy.  This is not physically possible, the momentum answer has been disregarded.

Location: River: Ship Canal  Reach: Ship Canal     RS: 7459     Profile: 500-year Upstream
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water 

surface was used.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7459     Profile: 500-year Downstream
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water 

surface was used.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7410     Profile: 500-year
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 

or greater than 1.4.  This may indicate the need for additional cross sections.
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water 

surface was used.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7160     Profile: 500-year
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water 

surface was used.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7098     Profile: 500-year
Warning: The Yarnell method gave an invalid answer.  The upstream energy was less than the downstream 

energy.  The program defaulted to the next valid (user selected) method.  If the Yarnell method 
was the only one selected, the program will default to an energy based solution.

Warning: For the final momentum answer at the bridge, the upstream energy was computed lower than the 
downstream energy.  This is not physically possible, the momentum answer has been disregarded.

Location: River: Ship Canal  Reach: Ship Canal     RS: 7098     Profile: 500-year Upstream
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water 

surface was used.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7098     Profile: 500-year Downstream
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water 

surface was used.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7015     Profile: 500-year
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 

or greater than 1.4.  This may indicate the need for additional cross sections.
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water 

surface was used.
Location: River: Ship Canal  Reach: Ship Canal     RS: 6910     Profile: 500-year
Warning: Divided flow computed for this cross-section.
Warning: The cross-section end points had to be extended vertically for the computed water surface.
Location: River: Ship Canal  Reach: Ship Canal     RS: 6550     Profile: 500-year
Warning: Divided flow computed for this cross-section.
Location: River: Ship Canal  Reach: Ship Canal     RS: 6000     Profile: 500-year



Errors Warnings and Notes for Plan : Existing (Continued)
Warning: Divided flow computed for this cross-section.
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HEC-RAS  Plan: Existing   River: Ship Canal   Reach: Ship Canal
Reach River Sta Profile E.G. US. Min El Prs BR Open Area Prs O WS Q Total Min El Weir Flow Q Weir Delta EG BR Sluice Coef

(ft) (ft) (sq ft) (ft) (cfs) (ft) (cfs) (ft)  
Ship Canal 9266    10-year 583.71 625.44 17731.18 8500.00 627.52 0.01
Ship Canal 9266    50-year 586.92 625.44 17731.18 11300.00 627.52 0.10
Ship Canal 9266    100-year 587.98 625.44 17731.18 12800.00 627.52 0.14
Ship Canal 9266    500-year 591.53 625.44 17731.18 16100.00 627.52 0.27

Ship Canal 7459    10-year 583.67 622.42 20362.21 8500.00 617.49 0.00
Ship Canal 7459    50-year 586.78 622.42 20362.21 11300.00 617.49 0.00
Ship Canal 7459    100-year 587.79 622.42 20362.21 12800.00 617.49 0.00
Ship Canal 7459    500-year 591.21 622.42 20362.21 16100.00 617.49 0.00

Ship Canal 7098    10-year 583.66 622.92 22774.72 8500.00 624.96 0.00
Ship Canal 7098    50-year 586.77 622.92 22774.72 11300.00 624.96 0.00
Ship Canal 7098    100-year 587.78 622.92 22774.72 12800.00 624.96 0.01
Ship Canal 7098    500-year 591.19 622.92 22774.72 16100.00 624.96 0.01



 

HEC-RAS  Plan: Existing   River: Ship Canal   Reach: Ship Canal
Reach River Sta Profile E.G. US. W.S. US. BR Sel Method Energy EG Momen. EG Yarnell EG WSPRO EG Prs O EG Prs/Wr EG Energy/Wr EG

(ft) (ft)  (ft) (ft) (ft) (ft) (ft) (ft) (ft)
Ship Canal 9266    10-year 583.71 583.66 Energy only 583.71 583.70 583.70
Ship Canal 9266    50-year 586.92 586.86 Momentum 586.83 586.92 586.82 586.82
Ship Canal 9266    100-year 587.98 587.91 Momentum 587.85 587.98 587.84 587.84
Ship Canal 9266    500-year 591.53 591.45 Momentum 591.27 591.53 591.26 591.26

Ship Canal 7459    10-year 583.67 583.63 Energy only 583.67 583.66
Ship Canal 7459    50-year 586.78 586.74 Energy only 586.78 586.78
Ship Canal 7459    100-year 587.79 587.74 Energy only 587.79 587.79
Ship Canal 7459    500-year 591.21 591.14 Energy only 591.21 591.20

Ship Canal 7098    10-year 583.66 583.63 Energy only 583.66 583.66
Ship Canal 7098    50-year 586.77 586.74 Energy only 586.77 586.77
Ship Canal 7098    100-year 587.78 587.74 Energy only 587.78 587.78
Ship Canal 7098    500-year 591.19 591.14 Energy only 591.19 591.19



 

HEC-RAS  Plan: Existing   River: Ship Canal   Reach: Ship Canal
Reach River Sta Profile E.G. Elev W.S. Elev Crit W.S. Frctn Loss C & E Loss Top Width Q Left Q Channel Q Right Vel Chnl

(ft) (ft) (ft) (ft) (ft) (ft) (cfs) (cfs) (cfs) (ft/s)
Ship Canal 9529    10-year 583.71 583.68 562.85 0.00 0.00 303.43 3.08 8494.13 2.79 1.49
Ship Canal 9529    50-year 586.92 586.88 563.86 0.00 0.00 311.35 10.03 11280.39 9.58 1.71
Ship Canal 9529    100-year 587.98 587.93 564.33 0.00 0.00 314.02 14.46 12771.96 13.58 1.85
Ship Canal 9529    500-year 591.53 591.47 565.33 0.00 0.00 323.04 32.74 16036.61 30.65 2.02

Ship Canal 9374.5  10-year 583.71 583.66 563.37 0.00 0.00 275.07 3.90 8487.49 8.61 1.70
Ship Canal 9374.5  50-year 586.92 586.86 564.35 283.74 12.37 11262.74 24.89 1.94
Ship Canal 9374.5  100-year 587.98 587.91 564.83 286.64 17.31 12748.47 34.22 2.09
Ship Canal 9374.5  500-year 591.53 591.45 565.85 337.73 40.15 15984.09 75.76 2.26

Ship Canal 9266    BR U 10-year 583.71 583.66 563.37 0.01 0.00 275.07 3.90 8487.49 8.61 1.70
Ship Canal 9266    BR U 50-year 586.92 586.86 564.35 283.74 12.37 11262.74 24.89 1.94
Ship Canal 9266    BR U 100-year 587.98 587.91 564.83 286.64 17.31 12748.47 34.22 2.09
Ship Canal 9266    BR U 500-year 591.53 591.45 565.85 329.23 40.19 15983.99 75.82 2.27

Ship Canal 9266    BR D 10-year 583.70 583.66 564.16 0.00 0.00 296.41 3.51 8474.02 22.47 1.65
Ship Canal 9266    BR D 50-year 586.82 586.77 565.26 306.25 10.91 11236.66 52.43 1.88
Ship Canal 9266    BR D 100-year 587.84 587.77 565.73 309.44 15.18 12716.09 68.73 2.03
Ship Canal 9266    BR D 500-year 591.25 591.18 566.75 353.44 34.61 15929.91 135.48 2.20

Ship Canal 9141.67 10-year 583.70 583.66 564.16 0.00 0.00 296.41 3.51 8474.02 22.47 1.65
Ship Canal 9141.67 50-year 586.82 586.76 565.26 0.00 0.00 306.25 10.91 11236.66 52.43 1.88
Ship Canal 9141.67 100-year 587.84 587.77 565.73 0.00 0.00 309.44 15.18 12716.10 68.72 2.03
Ship Canal 9141.67 500-year 591.25 591.18 566.75 0.00 0.01 361.94 34.65 15929.68 135.66 2.20

Ship Canal 9083    10-year 583.69 583.66 564.55 0.01 0.00 343.61 2.52 8477.08 20.40 1.42
Ship Canal 9083    50-year 586.81 586.77 565.52 0.01 0.00 353.84 7.67 11247.55 44.78 1.62
Ship Canal 9083    100-year 587.83 587.78 565.96 0.01 0.00 357.15 10.60 12731.61 57.80 1.75
Ship Canal 9083    500-year 591.25 591.19 566.84 0.01 0.00 367.87 22.59 15972.15 105.26 1.91

Ship Canal 7570    10-year 583.67 583.64 561.79 0.00 0.00 328.25 9.91 8481.59 8.50 1.33
Ship Canal 7570    50-year 586.79 586.75 562.72 0.00 0.00 343.39 27.29 11249.29 23.41 1.54
Ship Canal 7570    100-year 587.80 587.75 563.17 0.00 0.00 348.29 37.04 12731.19 31.77 1.68
Ship Canal 7570    500-year 591.21 591.16 564.08 0.00 0.00 389.57 79.51 15955.23 65.26 1.86

Ship Canal 7460    10-year 583.67 583.63 561.24 0.00 0.00 278.91 10.27 8478.92 10.81 1.47
Ship Canal 7460    50-year 586.78 586.74 562.26 0.00 0.00 292.39 29.36 11239.74 30.90 1.72



HEC-RAS  Plan: Existing   River: Ship Canal   Reach: Ship Canal (Continued)
Reach River Sta Profile E.G. Elev W.S. Elev Crit W.S. Frctn Loss C & E Loss Top Width Q Left Q Channel Q Right Vel Chnl

(ft) (ft) (ft) (ft) (ft) (ft) (cfs) (cfs) (cfs) (ft/s)
Ship Canal 7460    100-year 587.79 587.74 562.71 0.00 0.00 296.75 40.28 12717.34 42.39 1.87
Ship Canal 7460    500-year 591.21 591.14 563.68 0.00 0.00 352.18 89.98 15915.34 94.69 2.07

Ship Canal 7459    BR U 10-year 583.67 583.63 561.24 0.00 0.00 278.91 10.27 8478.92 10.81 1.47
Ship Canal 7459    BR U 50-year 586.78 586.74 562.26 0.00 0.00 292.39 29.36 11239.74 30.90 1.72
Ship Canal 7459    BR U 100-year 587.79 587.74 562.71 0.00 0.00 296.75 40.28 12717.34 42.39 1.87
Ship Canal 7459    BR U 500-year 591.21 591.14 563.68 0.00 0.00 344.18 89.73 15915.85 94.42 2.07

Ship Canal 7459    BR D 10-year 583.67 583.63 561.30 0.00 0.00 266.56 14.07 8467.36 18.57 1.60
Ship Canal 7459    BR D 50-year 586.78 586.73 562.25 0.00 0.00 285.25 40.39 11206.32 53.30 1.87
Ship Canal 7459    BR D 100-year 587.79 587.73 562.77 0.00 0.00 291.29 55.45 12671.38 73.18 2.04
Ship Canal 7459    BR D 500-year 591.21 591.13 563.73 0.00 0.00 344.82 124.28 15812.48 163.24 2.26

Ship Canal 7410    10-year 583.67 583.63 561.30 0.00 0.01 266.56 14.07 8467.37 18.57 1.60
Ship Canal 7410    50-year 586.78 586.73 562.25 0.00 0.01 285.25 40.38 11206.33 53.29 1.87
Ship Canal 7410    100-year 587.79 587.73 562.77 0.00 0.01 291.28 55.44 12671.39 73.17 2.04
Ship Canal 7410    500-year 591.21 591.13 563.73 0.00 0.01 352.81 124.65 15811.62 163.73 2.25

Ship Canal 7250    10-year 583.66 583.63 560.69 0.00 0.00 326.36 4.37 8488.29 7.33 1.22
Ship Canal 7250    50-year 586.77 586.74 561.55 0.00 0.00 337.74 12.23 11267.28 20.50 1.42
Ship Canal 7250    100-year 587.78 587.74 561.98 0.00 0.00 341.43 16.65 12755.42 27.92 1.55
Ship Canal 7250    500-year 591.19 591.15 562.81 0.00 0.00 353.91 34.63 16007.32 58.05 1.73

Ship Canal 7160    10-year 583.66 583.63 560.30 0.00 0.00 309.23 3.15 8493.53 3.32 1.24
Ship Canal 7160    50-year 586.77 586.74 561.19 0.00 0.00 315.13 8.96 11281.58 9.46 1.45
Ship Canal 7160    100-year 587.78 587.74 561.63 0.00 0.00 317.04 12.29 12774.75 12.97 1.58
Ship Canal 7160    500-year 591.19 591.14 562.53 0.00 0.00 376.63 24.86 16050.73 24.41 1.75

Ship Canal 7098    BR U 10-year 583.66 583.63 560.31 0.00 0.00 309.23 3.15 8493.53 3.32 1.24
Ship Canal 7098    BR U 50-year 586.77 586.74 561.19 0.00 0.00 312.94 8.96 11281.94 9.10 1.45
Ship Canal 7098    BR U 100-year 587.78 587.74 561.63 0.00 0.00 313.88 12.29 12775.83 11.88 1.58
Ship Canal 7098    BR U 500-year 591.19 591.14 562.53 0.00 0.00 361.88 26.79 16051.43 21.78 1.76

Ship Canal 7098    BR D 10-year 583.65 583.62 561.69 0.00 0.00 304.15 8.63 8483.74 7.62 1.51
Ship Canal 7098    BR D 50-year 586.77 586.72 562.74 0.00 0.00 317.37 23.97 11255.64 20.40 1.74
Ship Canal 7098    BR D 100-year 587.78 587.72 563.25 0.00 0.00 321.64 32.61 12739.50 27.89 1.89
Ship Canal 7098    BR D 500-year 591.19 591.12 564.30 0.00 0.00 377.65 68.13 15972.26 59.61 2.06



HEC-RAS  Plan: Existing   River: Ship Canal   Reach: Ship Canal (Continued)
Reach River Sta Profile E.G. Elev W.S. Elev Crit W.S. Frctn Loss C & E Loss Top Width Q Left Q Channel Q Right Vel Chnl

(ft) (ft) (ft) (ft) (ft) (ft) (cfs) (cfs) (cfs) (ft/s)
Ship Canal 7015    10-year 583.65 583.62 561.69 0.00 0.00 307.90 8.62 8477.92 13.46 1.51
Ship Canal 7015    50-year 586.76 586.72 562.74 0.00 0.01 321.11 23.93 11238.74 37.33 1.74
Ship Canal 7015    100-year 587.77 587.72 563.25 0.00 0.01 325.38 32.54 12716.67 50.78 1.88
Ship Canal 7015    500-year 591.18 591.12 564.29 0.00 0.01 388.63 67.71 15930.37 101.92 2.05

Ship Canal 6910    10-year 583.65 583.63 559.34 0.00 0.00 321.26 4.58 8491.07 4.35 1.16
Ship Canal 6910    50-year 586.76 586.73 560.18 0.00 0.00 330.87 12.90 11274.84 12.27 1.37
Ship Canal 6910    100-year 587.77 587.73 560.60 0.00 0.00 333.97 17.61 12765.64 16.75 1.49
Ship Canal 6910    500-year 591.18 591.13 561.46 0.00 0.00 352.77 36.97 16031.37 31.66 1.68
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Ship Canal - Updated       Plan: Existing    8/16/2017 
Geom: Existing    Flow: Flow Data

River = Ship Canal   Reach = Ship Canal      RS = 8175    Sta. 81+75
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                        HEC-RAS HEC-RAS 5.0.3 September 2016 
                          U.S. Army Corps of Engineers   
                         Hydrologic Engineering Center   
                               609 Second Street         
                               Davis, California         
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PROJECT DATA 
Project Title: Ship Canal - Updated 
Project File : ShipCanal-Update.prj 
Run Date and Time: 8/16/2017 5:04:41 PM 
 
Project in English units 
 
                                                                                 
 
PLAN DATA 
 
Plan Title: Natural 
Plan File : n:\Idot\110203.00001\Drain\Model\I-55 over CSSC 5.0.3 Aug 2017\ShipCanal-Update.p02 
 
           Geometry Title: Natural 
           Geometry File : n:\Idot\110203.00001\Drain\Model\I-55 over CSSC 5.0.3 Aug 
2017\ShipCanal-Update.g04 
 
           Flow Title    : Flow Data 
           Flow File     : n:\Idot\110203.00001\Drain\Model\I-55 over CSSC 5.0.3 Aug 
2017\ShipCanal-Update.f01 
 
Plan Description: 
Natural conditions CSSC without I-55 bridge per survey added to approved IL 171  
baseline model.   Starting WSEs updated to NAVD88.  
 
 
Plan Summary Information: 
Number of:  Cross Sections =   19    Multiple Openings  =    0 
            Culverts       =    0    Inline Structures  =    0 
            Bridges        =    2    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 at all cross sections 
    Conveyance Calculation Method: At breaks in n values only 
    Friction Slope Method:         Average Conveyance 
    Computational Flow Regime:     Subcritical Flow 
 
 
                                                                                 
 
 
  



FLOW DATA 
 
Flow Title: Flow Data 
Flow File : n:\Idot\110203.00001\Drain\Model\I-55 over CSSC 5.0.3 Aug 2017\ShipCanal-Update.f01 
 
Flow Data (cfs) 
                                                                                                                              
  River           Reach           RS                10-year         50-year        100-year        200-year        500-year   
  Ship Canal      Ship Canal      10377                8500           11300           12800           14200           16100   
  Ship Canal      Ship Canal      8550                 8500           11300           12800           14200           16100   

                                                                                                                              
 
Boundary Conditions 
                                                                                                         
  River           Reach           Profile                       Upstream                 Downstream      
                                                                                                         
  Ship Canal      Ship Canal      10-year                                            Known WS = 583.61   
  Ship Canal      Ship Canal      50-year                                            Known WS = 586.71   
  Ship Canal      Ship Canal      100-year                                           Known WS = 587.71   
  Ship Canal      Ship Canal      200-year                                           Known WS = 589.26   
  Ship Canal      Ship Canal      500-year                                           Known WS = 591.11   
                                                                                                         
 
                                                                                 
 
GEOMETRY DATA 
 
Geometry Title: Natural 
Geometry File : n:\Idot\110203.00001\Drain\Model\I-55 over CSSC 5.0.3 Aug 2017\ShipCanal-
Update.g04 
 
CROSS SECTION           
 
 
RIVER: Ship Canal       
REACH: Ship Canal         RS: 10377    
 
INPUT 
Description: Sta. 103+77 
Station Elevation Data    num=      39 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
  -341.9 593.764 -188.09 592.696 -174.86 593.546 -161.82 588.031 -153.99  587.59 
 -132.57 577.194    -104  568.05    -103  567.35     -97  567.12     -87  564.38 
     -82  562.62     -81  562.74     -79  562.51     -70  562.35     -52  561.01 
     -50  561.37     -30  560.02     -28  560.09       0  559.02       8   558.6 
      16  558.58      42  558.33      57  558.67      66  559.56      68  560.66 
      69   561.1      74  560.56      84  561.82      91  563.33     101   566.6 
     103  567.64     105  568.88     111  571.63     114     573     116     574 
  132.13 577.407  147.87 591.091  153.23 591.392  189.39 592.153 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
  -341.9     .08 -132.57     .03  132.13     .08 
 
Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 
       -132.57  132.13              489     489     489             .1       .3 
 
CROSS SECTION           
 
 
RIVER: Ship Canal       
REACH: Ship Canal         RS: 9888     
 
INPUT 
Description: Sta. 98+88 
Station Elevation Data    num=      41 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
 -240.62 592.615 -223.22 593.176 -181.19 593.324 -165.84 591.908 -139.73 577.192 
    -113  570.17    -109  570.99     -95  567.33     -84     565     -69  562.06 
     -58  560.15     -56  560.66     -44  559.31     -41  559.57     -25  558.63 
     -22  558.84      -8  558.33      -6  558.39       0  558.13       1  558.06 
       2  558.09      13  558.18      15  558.12      20  558.04      32  558.05 
      35  558.18      36  558.24      48  558.45      69  559.47      76  560.58 



      91  563.04     106  571.26     108  573.65     109  573.61     113  573.52 
  143.68 577.117  153.01 579.318  165.07 586.702174.2481 594.073214.0618  594.94 
228.8899  595.05 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
 -240.62     .08 -139.73     .03  143.68     .08 
 
Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 
       -139.73  143.68              359     359     359             .1       .3 
 
CROSS SECTION           
 
 
RIVER: Ship Canal       
REACH: Ship Canal         RS: 9529     
 
INPUT 
Description: Sta. 95+29 
Station Elevation Data    num=      46 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
-221.006 599.645-176.763   594.6-159.566 594.543-149.072 585.989-139.364 577.379 
-118.087  573.57-110.309   573.3-106.066  572.01 -96.167  568.66 -93.338  567.39 
 -87.681  565.97 -82.024  564.84  -80.61  563.79 -66.468  560.89 -59.397  559.14 
 -54.447     558 -44.548  557.34 -42.426  557.49  -26.87  556.97 -18.385  556.91 
  -9.192  557.24       0  557.07   7.778  557.24  12.728  557.11  21.213  557.24 
   26.87  556.94  47.376  558.28  52.326  558.43  59.397  559.19  70.711  561.12 
  79.196  562.44  84.853  563.78  89.095  565.38  96.167  567.48 101.116  568.91 
 109.602   570.9 116.673  569.71 120.915  570.59 125.158  570.42 149.532  578.04 
 170.045 593.595 185.446 599.548 188.882  599.86 190.254  600.03 208.172 600.086 
 251.772 601.122 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
-221.006     .08-139.364     .03 149.532     .08 
 
Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 
      -139.364 149.532           154.66  154.66  154.66             .1       .3 
Skew Angle = 45 
 
CROSS SECTION           
 
 
RIVER: Ship Canal       
REACH: Ship Canal         RS: 9374.5   
 
INPUT 
Description: Sta. 93+74.5 
SN 016-0014 & SN 016-0015 Upstream Bridge XS 
HEC  
             RAS Interpolated 
Station Elevation Data    num=     103 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
 -236.05  600.11 -207.21   597.2  -189.3  595.51 -171.13  595.04 -166.66  592.68 
 -160.04  586.87 -149.79   577.4 -148.55  577.19 -125.21  572.98 -124.62  572.92 
 -119.54  572.91 -116.23   572.9 -114.46  572.63  -112.2  572.36 -111.33  572.19 
 -109.94  571.91 -106.56  571.09  -99.89     569  -98.66  568.54  -96.62  567.71 
  -95.83  567.47  -90.09  566.04  -89.06  565.82  -83.56  565.03  -81.92   564.3 
   -78.9  563.86  -73.82  562.76  -71.57   562.4  -65.92  561.46  -65.59  561.41 
  -57.42  559.84   -51.7  558.79  -41.09  557.84  -40.27   557.8  -37.82   557.9 
   -37.7   557.9  -37.14   557.9  -28.11  557.42  -26.41  557.48  -20.77  557.15 
  -19.85  557.16  -18.51   557.2  -14.56  557.12     -14  557.11  -10.05  557.08 
   -1.37  557.34     1.9  557.32     7.3  557.26   11.46  557.33   14.65   557.4 
   15.44   557.4   19.32  557.47   20.22  557.51    23.4  557.75   27.33  558.18 
   27.38  558.18   32.66   558.2   34.55  558.36   43.31  559.01   52.02  559.57 
   55.26  559.69   56.69  559.71   58.44  559.82   60.83  560.11   63.22  560.25 
   63.36  560.27   66.41  560.77   71.19  561.58   74.04  561.97   82.05  563.01 
   87.39  563.99   87.91  564.14    89.5  564.53   91.39  565.06   93.48  565.52 
   98.07   566.5   98.26  566.54  102.24  567.17  102.74  567.31  107.02  568.35 
  110.75  569.23  117.42  568.96  118.17  569.12  121.43   569.9  125.43  570.16 
  128.53  571.12  131.71  572.03  142.86  575.16  148.44   576.7  173.11  591.84 



  177.03  593.45  180.23  595.54  184.14   596.7  191.63  599.02  193.49   599.3 
  195.76  599.43  197.41  599.55   197.9  599.55  218.97  599.31  221.98  599.31 
  235.75  599.94  254.54  600.28  271.41  600.12 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
 -236.05     .08 -149.79     .03  148.44     .08 
 
Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 
       -149.79  148.44            232.7   232.7   232.7             .1       .3 
 
CROSS SECTION           
 
 
RIVER: Ship Canal       
REACH: Ship Canal         RS: 9141.67  
 
INPUT 
Description: Sta. 91+41.67 
SN 016-0014 & SN 016-0015 Downstream Bridge XS 
HEC  
             RAS Interpolated 
Station Elevation Data    num=     103 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
 -258.68   600.8 -227.52   598.2 -208.17  596.88 -188.53  595.79  -183.7  595.07 
 -176.55  588.19 -165.47  577.44 -163.98  577.19 -135.93   572.1 -135.22  571.98 
 -129.11  572.18 -125.13  572.31    -123  572.33 -120.29  572.54 -119.24  572.47 
 -117.58  572.36 -113.51  571.81  -105.5  569.52 -104.01  569.08 -101.57  568.19 
 -100.62  567.85  -93.71  566.16  -92.48  565.86  -85.86  565.32   -83.9  565.06 
  -80.27  564.76  -74.16  563.38  -71.45  563.07  -64.66  562.24  -64.26  562.18 
  -54.44  560.88  -47.57  559.98  -34.81  558.51  -33.83   558.5  -30.88  558.52 
  -30.74  558.51  -30.07  558.56  -19.21  557.74  -17.18  557.96  -10.39  557.38 
   -9.28  557.45   -7.68  557.55   -2.93   557.4   -2.25  557.37     2.5  557.33 
    10.4   557.5   13.37  557.54   18.29  557.54   22.07  557.57   24.98  557.65 
    25.7  557.66   29.23     558   30.05  558.08   32.95  558.62   36.52   559.6 
   36.57  559.61   41.38   560.1    43.1   560.3   51.08  561.02      59   561.5 
   61.95  561.66   63.26  561.63   64.85  561.62   67.03  561.93    69.2  561.87 
   69.33  561.89    72.1  562.31   76.45  563.04   79.06  563.26   86.35  563.86 
   91.21  564.32   91.68  564.37   93.13  564.39   94.85  564.57   96.76  564.74 
  100.93  565.03  101.11  565.05  104.73  564.79  105.18  564.91  109.08   565.9 
  112.47  566.72  118.55  567.82  119.23  567.99   122.2  568.85  125.84  569.77 
  128.66  570.64  131.56  571.32  141.71  573.59  146.79   574.7  177.72  589.19 
  182.63  591.33  186.65  595.01  191.55  596.03  200.94  598.23  203.26  598.72 
  206.12  598.77  208.19  598.82  208.79  598.82  235.21  598.14  238.98  598.05 
  256.25  599.21  279.81  599.52  300.95  598.61 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
 -258.68     .08 -165.47     .03  146.79     .08 
 
Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 
       -165.47  146.79            58.64   58.64   58.64             .1       .3 
 
CROSS SECTION           
 
 
RIVER: Ship Canal       
REACH: Ship Canal         RS: 9083     
 
INPUT 
Description: Sta. 90+83 
Station Elevation Data    num=      62 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
 -264.38  600.98-232.638  598.45-187.998  595.67-169.423  577.45-167.874  577.19 
-137.886  571.74-131.522  571.99-125.158  572.25-122.329  572.58-119.501  572.48 
-115.258  571.99-105.359  569.22-101.823  567.95 -93.338  565.87  -80.61  564.99 
 -74.246  563.54 -71.418  563.24 -64.347  562.43 -33.234  558.68 -28.991  558.67 
 -28.284  558.72 -16.971  557.82 -14.849  558.08  -7.778  557.44   -4.95  557.64 
       0  557.47    .707  557.44   5.657  557.39  16.263  557.59  24.749  557.63 
  28.284  557.73  32.527  558.23  35.355  558.84  38.891  559.97  45.255  560.79 
  53.033  561.53   63.64  562.16  66.468  562.07  68.589  562.39  70.711  562.28 



  73.539   562.7  77.782  563.41  92.631  564.43  94.045  564.36  97.581  564.54 
 101.823  564.67 105.359  564.19 109.602  565.28 119.501   567.7 128.693  570.52 
 131.522  571.14 141.421   573.2 146.371  574.19 184.039   590.8 188.267  594.88 
 193.415  595.86 205.726  598.57 211.538  598.64 243.266  597.73 261.417  599.03 
 286.173  599.33  308.39  598.23 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
 -264.38     .08-169.423     .03 146.371     .08 
 
Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 
      -169.423 146.371              424     424     424             .1       .3 
Skew Angle = 45 
 
CROSS SECTION           
 
 
RIVER: Ship Canal       
REACH: Ship Canal         RS: 8659     
 
INPUT 
Description: Sta. 86+59 
Station Elevation Data    num=      71 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
  -298.3   601.5 -268.92  602.74 -212.94  599.08 -192.46  592.39 -179.57  591.02 
 -153.65  577.45    -128  572.15    -126  572.11    -123  570.84    -121  569.65 
    -116  567.76    -109  563.97    -107  562.57    -106  561.92    -104  561.25 
    -102  558.97    -100  559.02     -89  557.29     -88  556.71     -85  556.73 
     -80   557.3     -66  557.72     -63  557.69     -60  557.64     -55   557.4 
     -43  557.67     -31  557.85     -26   557.9     -22   557.7     -20  557.75 
     -16  557.84     -13  557.63      -7  557.73       0  557.67       6  557.51 
       9  557.64      15  557.36      18  557.62      21  557.56      45  559.75 
      48  559.64      49  559.96      53   560.5      65  562.71      69  563.24 
      69  563.19      80  564.36      84  565.36      87  566.27      88   567.1 
      92   566.9      94  567.76     101  569.63     104   570.5     107  571.71 
     109  571.75     123  572.46     126  572.74     129   572.7     131  572.97 
  138.34  579.94  145.66  578.27  165.37  591.88  180.33  596.01  186.66  596.09 
  209.18  595.91  221.61  594.85  227.27  594.81   243.9  600.02  258.01  599.73 
  297.19   601.4 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
  -298.3     .08 -153.65     .03  138.34     .08 
 
Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 
       -153.65  138.34              109     109     109             .1       .3 
 
CROSS SECTION           
 
 
RIVER: Ship Canal       
REACH: Ship Canal         RS: 8550     
 
INPUT 
Description: Sta. 85+50 
Station Elevation Data    num=      33 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
-392.501  600.02-352.653  601.25-324.759  602.14-282.919   601.7-251.041  599.95 
-197.247  576.44-192.266  574.64-187.285  573.84-172.342  562.44-147.437  556.44 
-122.532  556.44 -97.627  556.94 -72.722  556.44 -24.905  556.44       0  554.64 
  24.905  558.54   49.81  562.84  74.715  567.44  89.658  572.54  94.638  574.24 
  99.619  576.44 147.437  597.32  154.41  597.48 169.353   597.8 178.319  597.74 
 191.269  596.95  204.22  597.17 218.167  601.87 231.117   601.9 236.098  601.36 
 253.033  602.52 311.809  603.91 377.558  605.42 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
-392.501     .08-197.247     .03  99.619     .08 
 
Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 
      -197.247  99.619              375     375     375             .1       .3 



Skew Angle = 5 
 
CROSS SECTION           
 
 
RIVER: Ship Canal       
REACH: Ship Canal         RS: 8175     
 
INPUT 
Description: Sta. 81+75 
Station Elevation Data    num=      48 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
 -297.94  599.37 -212.57  599.29 -190.66  597.73 -169.77  593.34  -146.1  577.38 
    -117  572.77    -108  569.79     -99  566.63     -90  563.75     -81  560.83 
     -78  560.88     -67  560.64     -59  560.36     -50     560     -45  559.79 
     -43  559.82     -30  559.69      -6  559.31       0  559.42      17  559.49 
      61  559.36      63  559.39      66  559.23      73   559.3      80  559.39 
      90  559.43     102  560.89     108  561.61     117  562.32     131   563.6 
     134  563.88     136  564.36     138  565.29     139  565.86     141   566.8 
  156.56 577.296  171.42 584.133   197.4 586.651  215.11 589.124  234.28 590.624 
  252.28 598.491  264.07 603.893  272.57 604.688  333.02 604.706   345.1 606.155 
  375.55 606.742  442.22 606.389  470.34 606.091 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
 -297.94     .08  -146.1     .03  156.56     .08 
 
Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 
        -146.1  156.56              145     145     145             .1       .3 
 
CROSS SECTION           
 
 
RIVER: Ship Canal       
REACH: Ship Canal         RS: 8030     
 
INPUT 
Description: Sta. 80+30 
Station Elevation Data    num=      33 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
    -387  601.61    -343  601.15    -273  600.53    -237  600.18    -227  601.83 
    -219  599.59    -179  576.44    -174  574.84    -169  573.54    -154  571.14 
    -129  560.74    -104  559.04     -79  558.44     -50  558.04     -25  558.04 
       0  557.74      25  557.94      50  558.44      75  570.04      90  572.84 
      95  574.64     100  576.44     165  595.25     211  601.49     229  602.52 
     247  602.85     263  602.69     271  602.19     283  602.06     302  605.01 
     351  606.21     391  605.61     406  605.61 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
    -387     .08    -179     .03     100     .08 
 
Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 
          -179     100              460     460     460             .1       .3 
 
CROSS SECTION           
 
 
RIVER: Ship Canal       
REACH: Ship Canal         RS: 7570     
 
INPUT 
Description: Sta. 75+70 
Station Elevation Data    num=      27 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
    -481  600.12    -405  596.05    -373  595.99    -267  591.57    -228  590.22 
    -192  576.41    -187  575.01    -182  573.31    -165  567.11    -140  564.01 
    -115  558.91     -90  557.31     -65  557.01     -40  556.41       0  556.01 
      24  558.11      49  561.91      76  569.41      91  573.11     101  576.41 
     136  591.85     149  593.53     161  593.85     172  594.09     175  595.57 
     187  595.26     264  607.39 



 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
    -481     .08    -192     .03     101     .08 
 
Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 
          -192     101              110     110     110             .1       .3 
 
CROSS SECTION           
 
 
RIVER: Ship Canal       
REACH: Ship Canal         RS: 7460     
 
INPUT 
Description: SN 016-2408 Upstream Bridge XS 
Station Elevation Data    num=      30 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
-398.775  624.59-335.334  619.54-291.831   595.7-272.799  593.94 -260.11  594.59 
-241.078  593.85-229.296  593.07 -193.95  576.41-182.168  568.61-167.667  562.91 
-149.541  562.61-140.478  561.71 -99.694  556.61 -40.784  556.21       0  554.91 
   41.69  559.81  50.753  561.71  68.879  564.41  84.287  572.71  94.256  576.41 
 127.789  591.51  142.29   593.4 154.072  593.66 167.667  593.96 173.105  595.16 
 183.074  595.08 191.231   593.9  193.95  595.42 250.141  615.93 297.269  614.21 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
-398.775     .08 -193.95     .03  94.256     .08 
 
Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 
       -193.95  94.256               50      50      50             .1       .3 
Ineffective Flow     num=       2 
   Sta L   Sta R    Elev  Permanent 
-398.775    -360   575.6       F 
     245 297.269   575.6       F 
Blocked Obstructions     num=       2 
   Sta L   Sta R    Elev   Sta L   Sta R    Elev 
 -166.64 -146.31   589.9    22.9   43.23   589.9 
Skew Angle = 25 
 
BRIDGE                  
 
 
RIVER: Ship Canal       
REACH: Ship Canal         RS: 7459     
 
INPUT 
Description: Ramp D (SN 016-2408) 
Distance from Upstream XS =       1 
Deck/Roadway Width        =      28 
Weir Coefficient          =     2.6 
Upstream  Deck/Roadway Coordinates 
    num=      13 
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord 
 -567.43  626.62       0  -476.8  625.85       0 -386.17   625.9       0 
 -345.03  626.46       0 -345.03  626.46  622.78 -296.85  627.11  618.76 
 -148.31  628.52  618.74   22.57  626.39  616.44  171.69  620.76  612.09 
   229.6   618.3  614.54   229.6   618.3       0  248.25  617.51       0 
  338.88  614.91       0 
 
Upstream Bridge Cross Section Data 
Station Elevation Data    num=      30 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
-398.775  624.59-335.334  619.54-291.831   595.7-272.799  593.94 -260.11  594.59 
-241.078  593.85-229.296  593.07 -193.95  576.41-182.168  568.61-167.667  562.91 
-149.541  562.61-140.478  561.71 -99.694  556.61 -40.784  556.21       0  554.91 
   41.69  559.81  50.753  561.71  68.879  564.41  84.287  572.71  94.256  576.41 
 127.789  591.51  142.29   593.4 154.072  593.66 167.667  593.96 173.105  595.16 
 183.074  595.08 191.231   593.9  193.95  595.42 250.141  615.93 297.269  614.21 
 
 



Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
-398.775     .08 -193.95     .03  94.256     .08 
 
Bank Sta: Left   Right    Coeff Contr.   Expan. 
       -193.95  94.256             .1       .3 
Ineffective Flow     num=       2 
   Sta L   Sta R    Elev  Permanent 
-398.775    -360   575.6       F 
     245 297.269   575.6       F 
Blocked Obstructions     num=       2 
   Sta L   Sta R    Elev   Sta L   Sta R    Elev 
 -166.64 -146.31   589.9    22.9   43.23   589.9 
Skew Angle = 25 
 
Downstream  Deck/Roadway Coordinates 
    num=      13 
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord 
 -494.17  626.62       0 -403.54  625.85       0 -312.91   625.9       0 
 -271.77  626.46       0 -271.77  626.46  622.78  -223.6  627.11  618.76 
  -75.05  628.52  618.74   95.82  626.39  616.44  244.95  620.76  612.09 
  302.86   618.3  614.54  302.86   618.3       0   321.5  617.51       0 
  412.13  614.91       0 
 
Downstream Bridge Cross Section Data 
Station Elevation Data    num=      30 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
-276.424  620.95-225.671  594.92-220.233  594.36  -201.2  594.44 -183.98  593.88 
-174.011  592.99-130.508  576.41-118.726  568.91-108.757  562.91 -99.694  562.71 
 -90.631  561.91 -48.941  556.21       0  555.41  40.784  555.41  81.568  561.11 
  90.631  561.21 109.663  563.11 123.258  572.71 133.227  576.41 183.074  591.06 
 202.107  593.17 212.982  593.34 224.764  593.58 229.296  594.85 239.265  594.66 
 244.703  593.59 251.954  594.53  311.77  615.54  311.77  618.39 347.116  617.48 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
-276.424     .08-130.508     .03 133.227     .08 
 
Bank Sta: Left   Right    Coeff Contr.   Expan. 
      -130.508 133.227             .1       .3 
Ineffective Flow     num=       2 
   Sta L   Sta R    Elev  Permanent 
-276.424    -285   575.6       F 
     315 347.116   575.6       F 
Blocked Obstructions     num=       2 
   Sta L   Sta R    Elev   Sta L   Sta R    Elev 
  -93.38  -73.05   589.9   93.82  114.15   589.9 
Skew Angle = 25 
 
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 Abutments =  2  
 
Abutment Data 
Upstream     num=       3 
     Sta    Elev     Sta    Elev     Sta    Elev 
 -345.03  622.78  -340.7  622.78  -340.7       0 
Downstream     num=       3 
     Sta    Elev     Sta    Elev     Sta    Elev 
 -271.77  622.78 -267.44  622.78 -267.44       0 
 
Abutment Data 
Upstream     num=       3 
     Sta    Elev     Sta    Elev     Sta    Elev 
  225.27       0  225.27  614.54   229.6  614.54 



Downstream     num=       3 
     Sta    Elev     Sta    Elev     Sta    Elev 
  298.53       0  298.53  614.54  302.86  614.54 
 
Number of Piers =  4  
 
Pier Data 
Pier Station     Upstream= -296.85    Downstream=  -223.6 
Upstream     num=       2 
    Width   Elev    Width   Elev 
       4       0       4  618.76 
Downstream     num=       2 
    Width   Elev    Width   Elev 
       4       0       4  618.76 
 
Pier Data 
Pier Station     Upstream= -148.31    Downstream=  -75.05 
Upstream     num=       2 
    Width   Elev    Width   Elev 
       4       0       4  618.74 
Downstream     num=       2 
    Width   Elev    Width   Elev 
       4       0       4  618.74 
 
Pier Data 
Pier Station     Upstream=    24.9    Downstream=   95.82 
Upstream     num=       2 
    Width   Elev    Width   Elev 
       4       0       4  616.44 
Downstream     num=       2 
    Width   Elev    Width   Elev 
       4       0       4  616.44 
 
Pier Data 
Pier Station     Upstream=  171.69    Downstream=  244.95 
Upstream     num=       2 
    Width   Elev    Width   Elev 
       4       0       4  612.09 
Downstream     num=       2 
    Width   Elev    Width   Elev 
       4       0       4  612.09 
 
Number of Bridge Coefficient Sets =  1  
 
Low Flow Methods and Data 
       Energy             
       Momentum               Cd   =    1.33 
       Yarnell                KVal =      .9 
       W.S. Pro Method 
 
  W.S.Pro Data 
    Left Embankment 
       El of the top of the embankment = 624.59 
       El of the toe of the abutment   = 619.97 
    Right Embankment 
       El of the top of the embankment = 614.21 
       El of the toe of the abutment   = 606.85 
    Abtument Type                      = 2 Vert. abutments and sloping embankments 
    Slope of abutments                 =  
    Top with of embankment             = 65 
    Centroid station of bridge opening =  
    Wing Wall Type                     = No wing walls present 
       Width                           =  
       Angle                           =  
       Radius                          =  
    Guide Banks Type                   = No Guide Bank present 
       Length                          =  
       Offset                          =  
       Angle                           =  
 
 



Selected Low Flow Methods = Highest Energy Answer 
 
High Flow Method 
       Energy Only 
 
Additional Bridge Parameters 
       Add Friction component to Momentum 
       Do not add Weight component to Momentum 
       Class B flow critical depth computations use critical depth  
           inside the bridge at the upstream end 
       Criteria to check for pressure flow = Upstream energy grade line 
 
CROSS SECTION           
 
 
RIVER: Ship Canal       
REACH: Ship Canal         RS: 7410     
 
INPUT 
Description: SN 016-2408 Downstream Bridge XS 
Station Elevation Data    num=      30 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
-276.424  620.95-225.671  594.92-220.233  594.36  -201.2  594.44 -183.98  593.88 
-174.011  592.99-130.508  576.41-118.726  568.91-108.757  562.91 -99.694  562.71 
 -90.631  561.91 -48.941  556.21       0  555.41  40.784  555.41  81.568  561.11 
  90.631  561.21 109.663  563.11 123.258  572.71 133.227  576.41 183.074  591.06 
 202.107  593.17 212.982  593.34 224.764  593.58 229.296  594.85 239.265  594.66 
 244.703  593.59 251.954  594.53  311.77  615.54  311.77  618.39 347.116  617.48 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
-276.424     .08-130.508     .03 133.227     .08 
 
Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 
      -130.508 133.227              160     160     160             .1       .3 
Ineffective Flow     num=       2 
   Sta L   Sta R    Elev  Permanent 
-276.424    -285   575.6       F 
     315 347.116   575.6       F 
Blocked Obstructions     num=       2 
   Sta L   Sta R    Elev   Sta L   Sta R    Elev 
  -93.38  -73.05   589.9   93.82  114.15   589.9 
Skew Angle = 25 
 
CROSS SECTION           
 
 
RIVER: Ship Canal       
REACH: Ship Canal         RS: 7250     
 
INPUT 
Description: Sta. 72+50 
Station Elevation Data    num=      30 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
-347.672   626.3-275.946  595.55-270.965  594.69-258.014  594.67-242.075  593.91 
-218.167  591.71 -196.25  576.41-191.269  574.81-185.292  572.51-169.353  567.31 
-144.448  562.21-118.547  557.81 -93.642  556.71 -24.905  555.91       0  555.21 
  24.905  555.91   49.81  558.61  74.715  562.31  92.646  571.41  97.627  573.21 
 103.604  576.41 137.475  591.56 149.429  592.22 160.387  592.37 171.345  592.81 
  175.33  593.74 185.292  593.62 192.266  592.09 198.243  593.22 224.144  593.78 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
-347.672     .08 -196.25     .03 103.604     .08 
 
Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 
       -196.25 103.604               90      90      90             .1       .3 
Skew Angle = 5 
 
 
 



CROSS SECTION           
 
 
RIVER: Ship Canal       
REACH: Ship Canal         RS: 7160     
 
INPUT 
Description: SN 016-0487 & 0486 Upstream Bridge XS 
Station Elevation Data    num=      25 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
-269.493   626.3-197.049  594.96-190.287  594.96-175.798  594.57 -161.31  594.11 
-141.025  589.88-128.468   576.4-113.013   573.1-100.456   567.9 -88.865   562.7 
 -44.433   555.5       0   555.5  104.32   556.5 148.753   557.8 159.378   561.9 
 183.526   565.4 200.913   574.9 207.674   576.4 221.197  590.35 237.618  591.91 
 247.277  592.11 252.107   593.5 261.766   593.3  265.63  592.58 355.461  596.35 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
-269.493     .08-128.468     .03 207.674     .08 
 
Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 
      -128.468 207.674              145     145     145             .1       .3 
Ineffective Flow     num=       1 
   Sta L   Sta R    Elev  Permanent 
-269.493    -260   575.6       F 
Blocked Obstructions     num=       2 
   Sta L   Sta R    Elev   Sta L   Sta R    Elev 
 -62.795 -42.465  589.32  121.58  141.91  589.22 
Skew Angle = 15 
 
BRIDGE                  
 
 
RIVER: Ship Canal       
REACH: Ship Canal         RS: 7098     
 
INPUT 
Description: SN 016-0486 & SN 016-0487 (NB & SB of 171) 
Distance from Upstream XS =     8.5 
Deck/Roadway Width        =   91.33 
Weir Coefficient          =     2.6 
Upstream  Deck/Roadway Coordinates 
    num=      16 
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord 
 -467.31  628.06       0 -467.31  627.92       0 -419.01  627.74       0 
 -370.71  627.55       0 -322.42  627.37       0 -274.12  627.18       0 
 -243.12  627.18       0 -243.12  627.18  622.94 -190.77     627  622.67 
 -141.91  626.82  622.56  -44.34  626.45  617.71  123.33  625.71  616.51 
  217.38  625.34  619.24  274.03  625.16  619.85  347.64  624.98  620.85 
  399.14  624.79  620.63 
 
Upstream Bridge Cross Section Data 
Station Elevation Data    num=      25 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
-269.493   626.3-197.049  594.96-190.287  594.96-175.798  594.57 -161.31  594.11 
-141.025  589.88-128.468   576.4-113.013   573.1-100.456   567.9 -88.865   562.7 
 -44.433   555.5       0   555.5  104.32   556.5 148.753   557.8 159.378   561.9 
 183.526   565.4 200.913   574.9 207.674   576.4 221.197  590.35 237.618  591.91 
 247.277  592.11 252.107   593.5 261.766   593.3  265.63  592.58 355.461  596.35 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
-269.493     .08-128.468     .03 207.674     .08 
 
Bank Sta: Left   Right    Coeff Contr.   Expan. 
      -128.468 207.674             .1       .3 
Ineffective Flow     num=       1 
   Sta L   Sta R    Elev  Permanent 
-269.493    -260   575.6       F 
 
  



Blocked Obstructions     num=       2 
   Sta L   Sta R    Elev   Sta L   Sta R    Elev 
 -62.795 -42.465  589.32  121.58  141.91  589.22 
Skew Angle = 15 
 
Downstream  Deck/Roadway Coordinates 
    num=      16 
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord 
 -519.53  628.06       0 -519.53  627.92       0 -471.24  627.74       0 
 -422.94  627.55       0 -374.64  627.37       0 -326.35  627.18       0 
 -295.35  627.18       0 -295.35  627.18  622.94    -243     627  622.67 
 -194.14  626.82  622.56  -96.56  626.45  617.71    71.1  625.71  616.51 
  165.15  625.34  619.24  221.81  625.16  619.85  295.41  624.98  620.85 
  346.91  624.79  620.63 
 
Downstream Bridge Cross Section Data 
Station Elevation Data    num=      26 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
-309.096  625.77-289.778  620.15-235.686  596.21-231.822  595.42-218.299  595.44 
-199.947   594.7-181.594  589.35-159.378   576.4-122.673   572.6 -85.001   562.4 
 -42.501   555.8       0   555.6  42.501   556.8  85.001   560.9  93.695  562.66 
 117.843   568.2 134.264   574.9 158.412   576.4 195.117  590.81 210.572  591.63 
 222.163   592.1 226.993  593.48 237.618  593.56 241.481  593.21 299.437  609.46 
 331.313  610.92 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
-309.096     .08-159.378     .03 158.412     .08 
 
Bank Sta: Left   Right    Coeff Contr.   Expan. 
      -159.378 158.412             .1       .3 
Ineffective Flow     num=       1 
   Sta L   Sta R    Elev  Permanent 
-309.096    -310   575.6       F 
Blocked Obstructions     num=       2 
   Sta L   Sta R    Elev   Sta L   Sta R    Elev 
-115.015 -94.685  589.22   69.35   89.68  589.26 
Skew Angle = 15 
 
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 Abutments =  1  
 
Abutment Data 
Upstream     num=       3 
     Sta    Elev     Sta    Elev     Sta    Elev 
 -243.12  622.94 -238.79  622.94 -238.79       0 
Downstream     num=       3 
     Sta    Elev     Sta    Elev     Sta    Elev 
 -295.35  622.94 -291.02  622.94 -291.02       0 
 
Number of Piers =  7  
 
Pier Data 
Pier Station     Upstream= -190.77    Downstream=    -243 
Upstream     num=       2 
    Width   Elev    Width   Elev 
     2.5       0     2.5  622.67 
Downstream     num=       2 
    Width   Elev    Width   Elev 
     2.5       0     2.5  622.67 
 
 
  



Pier Data 
Pier Station     Upstream= -141.91    Downstream= -194.14 
Upstream     num=       2 
    Width   Elev    Width   Elev 
    3.75       0    3.75  622.56 
Downstream     num=       2 
    Width   Elev    Width   Elev 
    3.75       0    3.75  622.56 
 
Pier Data 
Pier Station     Upstream=  -44.34    Downstream=  -96.56 
Upstream     num=       2 
    Width   Elev    Width   Elev 
    3.75       0    3.75  617.71 
Downstream     num=       2 
    Width   Elev    Width   Elev 
    3.75       0    3.75  617.71 
 
Pier Data 
Pier Station     Upstream=  123.33    Downstream=    71.1 
Upstream     num=       2 
    Width   Elev    Width   Elev 
     3.5       0     3.5  616.51 
Downstream     num=       2 
    Width   Elev    Width   Elev 
     3.5       0     3.5  616.51 
 
Pier Data 
Pier Station     Upstream=  217.38    Downstream=  165.15 
Upstream     num=       2 
    Width   Elev    Width   Elev 
    3.75       0    3.75  619.24 
Downstream     num=       2 
    Width   Elev    Width   Elev 
    3.75       0    3.75  619.24 
 
Pier Data 
Pier Station     Upstream=  274.03    Downstream=  221.81 
Upstream     num=       2 
    Width   Elev    Width   Elev 
     3.5       0     3.5  619.85 
Downstream     num=       2 
    Width   Elev    Width   Elev 
     3.5       0     3.5  619.85 
 
Pier Data 
Pier Station     Upstream=  347.64    Downstream=  295.41 
Upstream     num=       2 
    Width   Elev    Width   Elev 
       4       0       4  620.85 
Downstream     num=       2 
    Width   Elev    Width   Elev 
       4       0       4  620.85 
 
Number of Bridge Coefficient Sets =  1  
 
Low Flow Methods and Data 
       Energy             
       Momentum               Cd   =    1.33 
       Yarnell                KVal =      .9 
       W.S. Pro Method 
 
  W.S.Pro Data 
    Left Embankment 
       El of the top of the embankment = 626.3 
       El of the toe of the abutment   = 613.02 
    Right Embankment 
       El of the top of the embankment = 626.3 
       El of the toe of the abutment   = 613.02 
     
  



Abtument Type                      = 1 Vert. abutments and vert. embankments with or without 
wingwalls 
    Slope of abutments                 =  
    Top with of embankment             = 30.7 
    Centroid station of bridge opening =  
    Wing Wall Type                     = No wing walls present 
       Width                           =  
       Angle                           =  
       Radius                          =  
    Guide Banks Type                   = No Guide Bank present 
       Length                          =  
       Offset                          =  
       Angle                           =  
 
Selected Low Flow Methods = Highest Energy Answer 
 
High Flow Method 
       Energy Only 
 
Additional Bridge Parameters 
       Add Friction component to Momentum 
       Do not add Weight component to Momentum 
       Class B flow critical depth computations use critical depth  
           inside the bridge at the upstream end 
       Criteria to check for pressure flow = Upstream energy grade line 
 
CROSS SECTION           
 
 
RIVER: Ship Canal       
REACH: Ship Canal         RS: 7015     
 
INPUT 
Description: SN 016-0487 & 0486 Downstream Bridge XS 
Station Elevation Data    num=      26 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
-309.096  625.77-289.778  620.15-235.686  596.21-231.822  595.42-218.299  595.44 
-199.947   594.7-181.594  589.35-159.378   576.4-122.673   572.6 -85.001   562.4 
 -42.501   555.8       0   555.6  42.501   556.8  85.001   560.9  93.695  562.66 
 117.843   568.2 134.264   574.9 158.412   576.4 195.117  590.81 210.572  591.63 
 222.163   592.1 226.993  593.48 237.618  593.56 241.481  593.21 299.437  609.46 
 331.313  610.92 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
-309.096     .08-159.378     .03 158.412     .08 
 
Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 
      -159.378 158.412              105     105     105             .1       .3 
Ineffective Flow     num=       1 
   Sta L   Sta R    Elev  Permanent 
-309.096    -310   575.6       F 
Blocked Obstructions     num=       2 
   Sta L   Sta R    Elev   Sta L   Sta R    Elev 
-115.015 -94.685  589.22   69.35   89.68  589.26 
Skew Angle = 15 
 
CROSS SECTION           
 
 
RIVER: Ship Canal       
REACH: Ship Canal         RS: 6910     
 
INPUT 
Description: Sta.69+10 
Station Elevation Data    num=      31 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
 -316.79  589.99-305.832   593.7-294.874  595.83-282.919  596.06-264.988  596.42 
-247.056  592.93 -225.14  595.93-194.258  576.39-189.277  574.49-184.296  573.79 
-166.365  564.59 -141.46  559.99-115.559  556.39 -90.654  555.79 -74.715  556.39 
  -49.81  556.19 -24.905  555.39       0  552.89  24.905  552.89  50.806  555.99 



  75.711  562.39  92.646  570.49  98.623  572.69   104.6  576.39 126.517  590.85 
 136.479  591.38 148.433  591.77 161.384  592.08 166.365  593.58 176.326  593.65 
 182.304   592.6 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
 -316.79     .08-194.258     .03   104.6     .08 
 
Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 
      -194.258   104.6              360     360     360             .1       .3 
Skew Angle = 5 
 
CROSS SECTION           
 
 
RIVER: Ship Canal       
REACH: Ship Canal         RS: 6550     
 
INPUT 
Description: Sta. 65+50 
Station Elevation Data    num=      36 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
-595.724  603.77 -570.82  602.98-524.995  600.59-425.375  593.95-304.836  593.02 
-279.931  594.83 -196.25  576.39-191.269  574.69-186.288  573.89-170.349  569.09 
-144.448  561.39-119.543  560.09 -94.638  557.69 -69.734  555.69 -44.829  556.09 
 -24.905  555.39       0  555.19  24.905  555.99   49.81  560.99  74.715  565.59 
   91.65  573.09  96.631  574.39 102.608  576.39 129.505  590.96 150.425  592.01 
 163.376  592.61 177.323   592.7 181.307  593.55 192.266  593.44  196.25  592.45 
 202.228  593.24 213.186  593.25 222.151   590.2 243.072  596.74 255.026  594.86 
  274.95  594.79 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
-595.724     .08 -196.25     .03 102.608     .08 
 
Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 
       -196.25 102.608              550     550     550             .1       .3 
Skew Angle = 5 
 
CROSS SECTION           
 
 
RIVER: Ship Canal       
REACH: Ship Canal         RS: 6000     
 
INPUT 
Description: Sta. 60+00 
Station Elevation Data    num=      40 
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev 
    -605  603.03    -581  602.58    -554  602.83    -485  597.16    -433  598.72 
    -399  598.84    -348  599.41    -217  584.11    -183  576.39    -178  574.79 
    -173  573.99    -154  562.79    -129  561.39    -104  559.89     -79  558.69 
     -54  557.69     -50  557.69     -25  557.59       0  557.39      25  557.99 
      50  559.49      75  561.19      95  573.19     100  574.69     105  576.39 
     139  588.79     162  589.48     170  592.15     178  592.95     192  593.47 
     203  593.55     213  590.62     221   593.6     246  593.85     252  592.53 
     260  592.88     263  594.84     275  590.28     294  592.72     351  593.49 
 
Manning's n Values        num=       3 
     Sta   n Val     Sta   n Val     Sta   n Val 
    -605     .08    -183     .03     105     .08 
 
Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan. 
          -183     105                0       0       0             .1       .3 
 
                                                                                 
 
 
  



SUMMARY OF MANNING'S N VALUES  
 
River:Ship Canal       
                                                                  
      Reach          River Sta.       n1        n2        n3      
                                                                  
 Ship Canal           10377              .08       .03       .08  
 Ship Canal           9888               .08       .03       .08  
 Ship Canal           9529               .08       .03       .08  
 Ship Canal           9374.5             .08       .03       .08  
 Ship Canal           9141.67            .08       .03       .08  
 Ship Canal           9083               .08       .03       .08  
 Ship Canal           8659               .08       .03       .08  
 Ship Canal           8550               .08       .03       .08  
 Ship Canal           8175               .08       .03       .08  
 Ship Canal           8030               .08       .03       .08  
 Ship Canal           7570               .08       .03       .08  
 Ship Canal           7460               .08       .03       .08  
 Ship Canal           7459         Bridge                       
 Ship Canal           7410               .08       .03       .08  
 Ship Canal           7250               .08       .03       .08  
 Ship Canal           7160               .08       .03       .08  
 Ship Canal           7098         Bridge                       
 Ship Canal           7015               .08       .03       .08  
 Ship Canal           6910               .08       .03       .08  
 Ship Canal           6550               .08       .03       .08  
 Ship Canal           6000               .08       .03       .08  
                                                                  
 
                                                                                 
 
SUMMARY OF REACH LENGTHS 
 
River: Ship Canal       
                                                                  
      Reach          River Sta.      Left     Channel    Right    
                                                                  
 Ship Canal           10377              489       489       489  
 Ship Canal           9888               359       359       359  
 Ship Canal           9529            154.66    154.66    154.66  
 Ship Canal           9374.5           232.7     232.7     232.7  
 Ship Canal           9141.67          58.64     58.64     58.64  
 Ship Canal           9083               424       424       424  
 Ship Canal           8659               109       109       109  
 Ship Canal           8550               375       375       375  
 Ship Canal           8175               145       145       145  
 Ship Canal           8030               460       460       460  
 Ship Canal           7570               110       110       110  
 Ship Canal           7460                50        50        50  
 Ship Canal           7459         Bridge                         
 Ship Canal           7410               160       160       160  
 Ship Canal           7250                90        90        90  
 Ship Canal           7160               145       145       145  
 Ship Canal           7098         Bridge                         
 Ship Canal           7015               105       105       105  
 Ship Canal           6910               360       360       360  
 Ship Canal           6550               550       550       550  
 Ship Canal           6000                 0         0         0  
                                                                  
 
                                                                                 
 
 
  



SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS 
River: Ship Canal       
 
                                                        
      Reach          River Sta.     Contr.    Expan.    
                                                        
 Ship Canal           10377           .1        .3  
 Ship Canal           9888            .1        .3  
 Ship Canal           9529            .1        .3  
 Ship Canal           9374.5          .1        .3  
 Ship Canal           9141.67         .1        .3  
 Ship Canal           9083            .1        .3  
 Ship Canal           8659            .1        .3  
 Ship Canal           8550            .1        .3  
 Ship Canal           8175            .1        .3  
 Ship Canal           8030            .1        .3  
 Ship Canal           7570            .1        .3  
 Ship Canal           7460            .1        .3  
 Ship Canal           7459     Bridge               
 Ship Canal           7410            .1        .3  
 Ship Canal           7250            .1        .3  
 Ship Canal           7160            .1        .3  
 Ship Canal           7098     Bridge               
 Ship Canal           7015            .1        .3  
 Ship Canal           6910            .1        .3  
 Ship Canal           6550            .1        .3  
 Ship Canal           6000            .1        .3  
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HEC-RAS  Plan: Natural   River: Ship Canal   Reach: Ship Canal    Profile: 10-year
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)  
Ship Canal 10377   10-year 8500.00 558.33 583.68 564.29 583.72 0.000020 1.60 5380.56 285.28 0.06
Ship Canal 9888    10-year 8500.00 558.04 583.67 563.72 583.71 0.000019 1.54 5609.27 311.35 0.06
Ship Canal 9529    10-year 8500.00 556.91 583.67 562.85 583.70 0.000018 1.49 5729.13 303.41 0.06
Ship Canal 9374.5  10-year 8500.00 557.08 583.67 563.44 583.70 0.000017 1.47 5853.95 316.36 0.06
Ship Canal 9141.67 10-year 8500.00 557.33 583.66 564.27 583.69 0.000017 1.43 6050.10 337.81 0.06
Ship Canal 9083    10-year 8500.00 557.39 583.66 564.55 583.69 0.000016 1.42 6102.00 343.61 0.06
Ship Canal 8659    10-year 8500.00 556.71 583.66 562.50 583.69 0.000015 1.42 6065.42 318.96 0.06
Ship Canal 8550    10-year 8500.00 554.64 583.66 560.59 583.68 0.000009 1.22 7069.42 329.92 0.04
Ship Canal 8175    10-year 8500.00 559.23 583.65 563.73 583.68 0.000014 1.36 6302.96 325.77 0.05
Ship Canal 8030    10-year 8500.00 557.74 583.65 562.51 583.68 0.000014 1.42 6111.06 316.35 0.05
Ship Canal 7570    10-year 8500.00 556.01 583.64 561.79 583.67 0.000012 1.33 6509.14 328.25 0.05
Ship Canal 7460    10-year 8500.00 554.91 583.63 561.24 583.67 0.000021 1.47 5891.22 278.91 0.05
Ship Canal 7459    Bridge
Ship Canal 7410    10-year 8500.00 555.41 583.63 561.30 583.67 0.000024 1.60 5446.57 266.56 0.06
Ship Canal 7250    10-year 8500.00 555.21 583.63 560.69 583.66 0.000009 1.22 7073.55 326.36 0.04
Ship Canal 7160    10-year 8500.00 555.50 583.63 560.30 583.66 0.000015 1.24 6907.58 309.23 0.05
Ship Canal 7098    Bridge
Ship Canal 7015    10-year 8500.00 555.60 583.62 561.69 583.65 0.000024 1.51 5725.28 307.90 0.06
Ship Canal 6910    10-year 8500.00 552.89 583.63 559.34 583.65 0.000008 1.16 7398.54 321.26 0.04
Ship Canal 6550    10-year 8500.00 555.19 583.62 561.06 583.64 0.000010 1.26 6901.12 345.01 0.05
Ship Canal 6000    10-year 8500.00 557.39 583.61 562.58 583.64 0.000012 1.32 6591.91 339.59 0.05



 

HEC-RAS  Plan: Natural   River: Ship Canal   Reach: Ship Canal    Profile: 10-year
Reach River Sta Profile E.G. Elev W.S. Elev Vel Head Frctn Loss C & E Loss Q Left Q Channel Q Right Top Width

(ft) (ft) (ft) (ft) (ft) (cfs) (cfs) (cfs) (ft)
Ship Canal 10377   10-year 583.72 583.68 0.04 0.01 0.00 7.28 8489.41 3.31 285.28
Ship Canal 9888    10-year 583.71 583.67 0.04 0.01 0.00 6.03 8481.08 12.88 311.35
Ship Canal 9529    10-year 583.70 583.67 0.03 0.00 0.00 3.07 8494.15 2.78 303.41
Ship Canal 9374.5  10-year 583.70 583.67 0.03 0.00 0.00 2.84 8490.89 6.27 316.36
Ship Canal 9141.67 10-year 583.69 583.66 0.03 0.00 0.00 2.58 8480.92 16.50 337.81
Ship Canal 9083    10-year 583.69 583.66 0.03 0.01 0.00 2.52 8477.08 20.40 343.61
Ship Canal 8659    10-year 583.69 583.66 0.03 0.00 0.00 5.25 8486.18 8.57 318.96
Ship Canal 8550    10-year 583.68 583.66 0.02 0.00 0.00 7.53 8484.92 7.54 329.92
Ship Canal 8175    10-year 583.68 583.65 0.03 0.00 0.00 3.80 8490.06 6.14 325.77
Ship Canal 8030    10-year 583.68 583.65 0.03 0.01 0.00 6.70 8478.94 14.36 316.35
Ship Canal 7570    10-year 583.67 583.64 0.03 0.00 0.00 9.91 8481.59 8.50 328.25
Ship Canal 7460    10-year 583.67 583.63 0.03 0.00 0.00 10.27 8478.92 10.81 278.91
Ship Canal 7459    Bridge
Ship Canal 7410    10-year 583.67 583.63 0.04 0.00 0.01 14.07 8467.37 18.57 266.56
Ship Canal 7250    10-year 583.66 583.63 0.02 0.00 0.00 4.37 8488.29 7.33 326.36
Ship Canal 7160    10-year 583.66 583.63 0.02 0.00 0.00 3.15 8493.53 3.32 309.23
Ship Canal 7098    Bridge
Ship Canal 7015    10-year 583.65 583.62 0.04 0.00 0.00 8.62 8477.92 13.46 307.90
Ship Canal 6910    10-year 583.65 583.63 0.02 0.00 0.00 4.58 8491.07 4.35 321.26
Ship Canal 6550    10-year 583.64 583.62 0.02 0.01 0.00 16.46 8477.30 6.24 345.01
Ship Canal 6000    10-year 583.64 583.61 0.03 16.95 8472.76 10.29 339.59



  

Errors Warnings and Notes for Plan : Natural
Location: River: Ship Canal  Reach: Ship Canal     RS: 7460     Profile: 10-year
Warning: Divided flow computed for this cross-section.
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water 

surface was used.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7459     Profile: 10-year
Warning: The Yarnell method gave an invalid answer.  The upstream energy was less than the downstream 

energy.  The program defaulted to the next valid (user selected) method.  If the Yarnell method 
was the only one selected, the program will default to an energy based solution.

Warning: For the final momentum answer at the bridge, the upstream energy was computed lower than the 
downstream energy.  This is not physically possible, the momentum answer has been disregarded.

Location: River: Ship Canal  Reach: Ship Canal     RS: 7459     Profile: 10-year Upstream
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water 

surface was used.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7459     Profile: 10-year Downstream
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water 

surface was used.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7410     Profile: 10-year
Warning: Divided flow computed for this cross-section.
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 

or greater than 1.4.  This may indicate the need for additional cross sections.
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water 

surface was used.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7160     Profile: 10-year
Warning: Divided flow computed for this cross-section.
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water 

surface was used.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7098     Profile: 10-year
Warning: The Yarnell method gave an invalid answer.  The upstream energy was less than the downstream 

energy.  The program defaulted to the next valid (user selected) method.  If the Yarnell method 
was the only one selected, the program will default to an energy based solution.

Warning: For the final momentum answer at the bridge, the upstream energy was computed lower than the 
downstream energy.  This is not physically possible, the momentum answer has been disregarded.

Location: River: Ship Canal  Reach: Ship Canal     RS: 7098     Profile: 10-year Upstream
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water 

surface was used.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7098     Profile: 10-year Downstream
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water 

surface was used.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7015     Profile: 10-year
Warning: Divided flow computed for this cross-section.
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 

or greater than 1.4.  This may indicate the need for additional cross sections.
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water 

surface was used.
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HEC-RAS  Plan: Natural   River: Ship Canal   Reach: Ship Canal    Profile: 50-year
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)  
Ship Canal 10377   50-year 11300.00 558.33 586.79 565.19 586.84 0.000021 1.84 6283.30 295.27 0.07
Ship Canal 9888    50-year 11300.00 558.04 586.78 564.66 586.83 0.000020 1.76 6594.13 321.92 0.07
Ship Canal 9529    50-year 11300.00 556.91 586.78 563.86 586.82 0.000019 1.71 6684.58 311.09 0.06
Ship Canal 9374.5  50-year 11300.00 557.08 586.78 564.41 586.82 0.000018 1.68 6850.99 324.80 0.06
Ship Canal 9141.67 50-year 11300.00 557.33 586.77 565.33 586.81 0.000018 1.63 7116.16 347.65 0.06
Ship Canal 9083    50-year 11300.00 557.39 586.77 565.52 586.81 0.000017 1.62 7186.73 353.84 0.06
Ship Canal 8659    50-year 11300.00 556.71 586.76 563.45 586.81 0.000017 1.64 7073.33 329.40 0.06
Ship Canal 8550    50-year 11300.00 554.64 586.77 561.44 586.80 0.000011 1.43 8117.62 344.16 0.05
Ship Canal 8175    50-year 11300.00 559.23 586.76 564.51 586.80 0.000015 1.57 7361.30 358.18 0.06
Ship Canal 8030    50-year 11300.00 557.74 586.75 563.34 586.79 0.000016 1.64 7118.97 332.45 0.06
Ship Canal 7570    50-year 11300.00 556.01 586.75 562.72 586.79 0.000014 1.54 7552.54 343.39 0.05
Ship Canal 7460    50-year 11300.00 554.91 586.74 562.26 586.78 0.000025 1.72 6777.79 292.39 0.06
Ship Canal 7459    Bridge
Ship Canal 7410    50-year 11300.00 555.41 586.73 562.25 586.78 0.000030 1.87 6302.16 285.25 0.06
Ship Canal 7250    50-year 11300.00 555.21 586.74 561.55 586.77 0.000011 1.42 8104.48 337.74 0.05
Ship Canal 7160    50-year 11300.00 555.50 586.74 561.19 586.77 0.000018 1.45 7876.63 315.13 0.05
Ship Canal 7098    Bridge
Ship Canal 7015    50-year 11300.00 555.60 586.72 562.74 586.76 0.000027 1.74 6700.56 321.11 0.06
Ship Canal 6910    50-year 11300.00 552.89 586.73 560.18 586.76 0.000009 1.37 8410.31 330.87 0.05
Ship Canal 6550    50-year 11300.00 555.19 586.72 561.97 586.75 0.000012 1.47 8001.96 364.81 0.05
Ship Canal 6000    50-year 11300.00 557.39 586.71 563.34 586.75 0.000013 1.54 7693.06 372.56 0.05



 

HEC-RAS  Plan: Natural   River: Ship Canal   Reach: Ship Canal    Profile: 50-year
Reach River Sta Profile E.G. Elev W.S. Elev Vel Head Frctn Loss C & E Loss Q Left Q Channel Q Right Top Width

(ft) (ft) (ft) (ft) (ft) (cfs) (cfs) (cfs) (ft)
Ship Canal 10377   50-year 586.84 586.79 0.05 0.01 0.00 21.61 11268.29 10.10 295.27
Ship Canal 9888    50-year 586.83 586.78 0.05 0.01 0.00 17.78 11250.38 31.85 321.92
Ship Canal 9529    50-year 586.82 586.78 0.05 0.00 0.00 9.31 11281.33 9.36 311.09
Ship Canal 9374.5  50-year 586.82 586.78 0.04 0.00 0.00 8.63 11273.97 17.39 324.80
Ship Canal 9141.67 50-year 586.81 586.77 0.04 0.00 0.00 7.84 11254.51 37.65 347.65
Ship Canal 9083    50-year 586.81 586.77 0.04 0.01 0.00 7.67 11247.55 44.78 353.84
Ship Canal 8659    50-year 586.81 586.76 0.04 0.00 0.00 16.25 11260.19 23.57 329.40
Ship Canal 8550    50-year 586.80 586.77 0.03 0.00 0.00 21.11 11257.77 21.13 344.16
Ship Canal 8175    50-year 586.80 586.76 0.04 0.00 0.00 11.68 11269.85 18.46 358.18
Ship Canal 8030    50-year 586.79 586.75 0.04 0.01 0.00 18.44 11242.03 39.53 332.45
Ship Canal 7570    50-year 586.79 586.75 0.04 0.00 0.00 27.29 11249.29 23.41 343.39
Ship Canal 7460    50-year 586.78 586.74 0.05 0.00 0.00 29.36 11239.74 30.90 292.39
Ship Canal 7459    Bridge
Ship Canal 7410    50-year 586.78 586.73 0.05 0.00 0.01 40.38 11206.33 53.29 285.25
Ship Canal 7250    50-year 586.77 586.74 0.03 0.00 0.00 12.23 11267.28 20.50 337.74
Ship Canal 7160    50-year 586.77 586.74 0.03 0.00 0.00 8.96 11281.58 9.46 315.13
Ship Canal 7098    Bridge
Ship Canal 7015    50-year 586.76 586.72 0.05 0.00 0.01 23.93 11238.74 37.33 321.11
Ship Canal 6910    50-year 586.76 586.73 0.03 0.00 0.00 12.90 11274.84 12.27 330.87
Ship Canal 6550    50-year 586.75 586.72 0.03 0.01 0.00 45.60 11237.10 17.30 364.81
Ship Canal 6000    50-year 586.75 586.71 0.04 44.98 11226.58 28.44 372.56



  

Errors Warnings and Notes for Plan : Natural
Location: River: Ship Canal  Reach: Ship Canal     RS: 7460     Profile: 50-year
Warning: Divided flow computed for this cross-section.
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water 

surface was used.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7459     Profile: 50-year
Warning: The Yarnell method gave an invalid answer.  The upstream energy was less than the downstream 

energy.  The program defaulted to the next valid (user selected) method.  If the Yarnell method 
was the only one selected, the program will default to an energy based solution.

Warning: For the final momentum answer at the bridge, the upstream energy was computed lower than the 
downstream energy.  This is not physically possible, the momentum answer has been disregarded.

Location: River: Ship Canal  Reach: Ship Canal     RS: 7459     Profile: 50-year Upstream
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water 

surface was used.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7459     Profile: 50-year Downstream
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water 

surface was used.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7410     Profile: 50-year
Warning: Divided flow computed for this cross-section.
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 

or greater than 1.4.  This may indicate the need for additional cross sections.
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water 

surface was used.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7160     Profile: 50-year
Warning: Divided flow computed for this cross-section.
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water 

surface was used.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7098     Profile: 50-year
Warning: The Yarnell method gave an invalid answer.  The upstream energy was less than the downstream 

energy.  The program defaulted to the next valid (user selected) method.  If the Yarnell method 
was the only one selected, the program will default to an energy based solution.

Warning: For the final momentum answer at the bridge, the upstream energy was computed lower than the 
downstream energy.  This is not physically possible, the momentum answer has been disregarded.

Location: River: Ship Canal  Reach: Ship Canal     RS: 7098     Profile: 50-year Upstream
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water 

surface was used.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7098     Profile: 50-year Downstream
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water 

surface was used.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7015     Profile: 50-year
Warning: Divided flow computed for this cross-section.
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 

or greater than 1.4.  This may indicate the need for additional cross sections.
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water 

surface was used.
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HEC-RAS  Plan: Natural   River: Ship Canal   Reach: Ship Canal    Profile: 100-year
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)  
Ship Canal 10377   100-year 12800.00 558.33 587.80 565.64 587.86 0.000024 1.99 6583.56 301.81 0.07
Ship Canal 9888    100-year 12800.00 558.04 587.79 565.13 587.85 0.000023 1.91 6920.73 324.97 0.07
Ship Canal 9529    100-year 12800.00 556.91 587.79 564.33 587.84 0.000021 1.86 6999.82 313.66 0.07
Ship Canal 9374.5  100-year 12800.00 557.08 587.79 564.91 587.84 0.000020 1.82 7180.16 327.59 0.07
Ship Canal 9141.67 100-year 12800.00 557.33 587.78 565.79 587.83 0.000019 1.76 7468.58 350.85 0.06
Ship Canal 9083    100-year 12800.00 557.39 587.78 565.96 587.83 0.000019 1.75 7545.46 357.15 0.06
Ship Canal 8659    100-year 12800.00 556.71 587.77 563.94 587.82 0.000019 1.78 7407.00 332.79 0.06
Ship Canal 8550    100-year 12800.00 554.64 587.78 561.82 587.82 0.000012 1.56 8467.07 348.78 0.05
Ship Canal 8175    100-year 12800.00 559.23 587.77 564.89 587.81 0.000017 1.71 7726.35 366.88 0.06
Ship Canal 8030    100-year 12800.00 557.74 587.76 563.78 587.81 0.000018 1.79 7456.04 337.67 0.06
Ship Canal 7570    100-year 12800.00 556.01 587.75 563.17 587.80 0.000015 1.68 7900.36 348.29 0.06
Ship Canal 7460    100-year 12800.00 554.91 587.74 562.71 587.79 0.000029 1.87 7073.41 296.75 0.06
Ship Canal 7459    Bridge
Ship Canal 7410    100-year 12800.00 555.41 587.73 562.77 587.79 0.000034 2.04 6590.86 291.28 0.07
Ship Canal 7250    100-year 12800.00 555.21 587.74 561.98 587.78 0.000012 1.55 8445.43 341.43 0.05
Ship Canal 7160    100-year 12800.00 555.50 587.74 561.63 587.78 0.000020 1.58 8193.85 317.04 0.05
Ship Canal 7098    Bridge
Ship Canal 7015    100-year 12800.00 555.60 587.72 563.25 587.77 0.000031 1.88 7024.09 325.38 0.07
Ship Canal 6910    100-year 12800.00 552.89 587.73 560.60 587.77 0.000011 1.49 8743.56 333.97 0.05
Ship Canal 6550    100-year 12800.00 555.19 587.72 562.40 587.76 0.000013 1.60 8370.50 371.20 0.05
Ship Canal 6000    100-year 12800.00 557.39 587.71 563.71 587.75 0.000015 1.67 8071.27 383.86 0.06



 

HEC-RAS  Plan: Natural   River: Ship Canal   Reach: Ship Canal    Profile: 100-year
Reach River Sta Profile E.G. Elev W.S. Elev Vel Head Frctn Loss C & E Loss Q Left Q Channel Q Right Top Width

(ft) (ft) (ft) (ft) (ft) (cfs) (cfs) (cfs) (ft)
Ship Canal 10377   100-year 587.86 587.80 0.06 0.01 0.00 27.49 12758.51 14.00 301.81
Ship Canal 9888    100-year 587.85 587.79 0.06 0.01 0.00 24.42 12733.43 42.15 324.97
Ship Canal 9529    100-year 587.84 587.79 0.05 0.00 0.00 12.87 12773.93 13.20 313.66
Ship Canal 9374.5  100-year 587.84 587.79 0.05 0.00 0.00 11.92 12764.47 23.61 327.59
Ship Canal 9141.67 100-year 587.83 587.78 0.05 0.00 0.00 10.83 12740.15 49.02 350.85
Ship Canal 9083    100-year 587.83 587.78 0.05 0.01 0.00 10.60 12731.61 57.80 357.15
Ship Canal 8659    100-year 587.82 587.77 0.05 0.00 0.00 22.56 12745.87 31.57 332.79
Ship Canal 8550    100-year 587.82 587.78 0.04 0.01 0.00 28.78 12742.41 28.81 348.78
Ship Canal 8175    100-year 587.81 587.77 0.05 0.00 0.00 16.19 12754.35 29.45 366.88
Ship Canal 8030    100-year 587.81 587.76 0.05 0.01 0.00 25.01 12721.37 53.62 337.67
Ship Canal 7570    100-year 587.80 587.75 0.04 0.00 0.00 37.04 12731.19 31.77 348.29
Ship Canal 7460    100-year 587.79 587.74 0.05 0.00 0.00 40.28 12717.34 42.39 296.75
Ship Canal 7459    Bridge
Ship Canal 7410    100-year 587.79 587.73 0.06 0.00 0.01 55.44 12671.39 73.17 291.28
Ship Canal 7250    100-year 587.78 587.74 0.04 0.00 0.00 16.65 12755.42 27.92 341.43
Ship Canal 7160    100-year 587.78 587.74 0.04 0.00 0.00 12.29 12774.75 12.97 317.04
Ship Canal 7098    Bridge
Ship Canal 7015    100-year 587.77 587.72 0.05 0.00 0.01 32.54 12716.67 50.78 325.38
Ship Canal 6910    100-year 587.77 587.73 0.03 0.00 0.00 17.61 12765.64 16.75 333.97
Ship Canal 6550    100-year 587.76 587.72 0.04 0.01 0.00 61.95 12714.55 23.50 371.20
Ship Canal 6000    100-year 587.75 587.71 0.04 62.47 12698.93 38.60 383.86



  

Errors Warnings and Notes for Plan : Natural
Location: River: Ship Canal  Reach: Ship Canal     RS: 7460     Profile: 100-year
Warning: Divided flow computed for this cross-section.
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water 

surface was used.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7459     Profile: 100-year
Warning: The Yarnell method gave an invalid answer.  The upstream energy was less than the downstream 

energy.  The program defaulted to the next valid (user selected) method.  If the Yarnell method 
was the only one selected, the program will default to an energy based solution.

Warning: For the final momentum answer at the bridge, the upstream energy was computed lower than the 
downstream energy.  This is not physically possible, the momentum answer has been disregarded.

Location: River: Ship Canal  Reach: Ship Canal     RS: 7459     Profile: 100-year Upstream
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water 

surface was used.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7459     Profile: 100-year Downstream
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water 

surface was used.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7410     Profile: 100-year
Warning: Divided flow computed for this cross-section.
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 

or greater than 1.4.  This may indicate the need for additional cross sections.
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water 

surface was used.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7160     Profile: 100-year
Warning: Divided flow computed for this cross-section.
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water 

surface was used.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7098     Profile: 100-year
Warning: The Yarnell method gave an invalid answer.  The upstream energy was less than the downstream 

energy.  The program defaulted to the next valid (user selected) method.  If the Yarnell method 
was the only one selected, the program will default to an energy based solution.

Warning: For the final momentum answer at the bridge, the upstream energy was computed lower than the 
downstream energy.  This is not physically possible, the momentum answer has been disregarded.

Location: River: Ship Canal  Reach: Ship Canal     RS: 7098     Profile: 100-year Upstream
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water 

surface was used.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7098     Profile: 100-year Downstream
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water 

surface was used.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7015     Profile: 100-year
Warning: Divided flow computed for this cross-section.
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 

or greater than 1.4.  This may indicate the need for additional cross sections.
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water 

surface was used.
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HEC-RAS  Plan: Natural   River: Ship Canal   Reach: Ship Canal    Profile: 500-year
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)  
Ship Canal 10377   500-year 16100.00 558.33 591.21 566.56 591.28 0.000024 2.19 7643.32 319.23 0.07
Ship Canal 9888    500-year 16100.00 558.04 591.20 566.08 591.27 0.000023 2.09 8045.00 335.25 0.07
Ship Canal 9529    500-year 16100.00 556.91 591.19 565.33 591.26 0.000021 2.04 8082.87 322.33 0.07
Ship Canal 9374.5  500-year 16100.00 557.08 591.19 565.93 591.25 0.000020 1.99 8312.07 337.02 0.07
Ship Canal 9141.67 500-year 16100.00 557.33 591.19 566.69 591.25 0.000019 1.93 8682.62 361.98 0.07
Ship Canal 9083    500-year 16100.00 557.39 591.19 566.84 591.25 0.000019 1.91 8781.28 367.87 0.07
Ship Canal 8659    500-year 16100.00 556.71 591.18 564.87 591.24 0.000019 1.96 8559.92 345.41 0.07
Ship Canal 8550    500-year 16100.00 554.64 591.19 562.69 591.23 0.000013 1.74 9681.72 364.37 0.06
Ship Canal 8175    500-year 16100.00 559.23 591.17 565.67 591.23 0.000017 1.88 9036.27 402.09 0.06
Ship Canal 8030    500-year 16100.00 557.74 591.16 564.63 591.22 0.000018 1.97 8635.61 355.31 0.06
Ship Canal 7570    500-year 16100.00 556.01 591.16 564.08 591.21 0.000016 1.86 9126.06 389.57 0.06
Ship Canal 7460    500-year 16100.00 554.91 591.14 563.68 591.21 0.000035 2.07 8158.74 352.18 0.07
Ship Canal 7459    Bridge
Ship Canal 7410    500-year 16100.00 555.41 591.13 563.73 591.21 0.000043 2.25 7666.00 352.81 0.08
Ship Canal 7250    500-year 16100.00 555.21 591.15 562.81 591.19 0.000013 1.73 9628.47 353.91 0.06
Ship Canal 7160    500-year 16100.00 555.50 591.14 562.53 591.19 0.000024 1.75 9365.98 376.63 0.06
Ship Canal 7098    Bridge
Ship Canal 7015    500-year 16100.00 555.60 591.12 564.29 591.18 0.000035 2.05 8235.23 388.63 0.07
Ship Canal 6910    500-year 16100.00 552.89 591.13 561.46 591.18 0.000012 1.68 9900.04 352.77 0.05
Ship Canal 6550    500-year 16100.00 555.19 591.12 563.27 591.17 0.000014 1.77 9672.69 401.52 0.06
Ship Canal 6000    500-year 16100.00 557.39 591.11 564.44 591.16 0.000016 1.85 9488.07 455.45 0.06



 

HEC-RAS  Plan: Natural   River: Ship Canal   Reach: Ship Canal    Profile: 500-year
Reach River Sta Profile E.G. Elev W.S. Elev Vel Head Frctn Loss C & E Loss Q Left Q Channel Q Right Top Width

(ft) (ft) (ft) (ft) (ft) (cfs) (cfs) (cfs) (ft)
Ship Canal 10377   500-year 591.28 591.21 0.07 0.01 0.00 66.26 16005.33 28.41 319.23
Ship Canal 9888    500-year 591.27 591.20 0.07 0.01 0.00 51.41 15969.65 78.94 335.25
Ship Canal 9529    500-year 591.26 591.19 0.06 0.00 0.00 27.78 16042.72 29.49 322.33
Ship Canal 9374.5  500-year 591.25 591.19 0.06 0.00 0.00 25.56 16026.09 48.35 337.02
Ship Canal 9141.67 500-year 591.25 591.19 0.06 0.00 0.00 23.10 15986.48 90.42 361.98
Ship Canal 9083    500-year 591.25 591.19 0.06 0.01 0.00 22.59 15972.15 105.26 367.87
Ship Canal 8659    500-year 591.24 591.18 0.06 0.00 0.00 47.57 15990.74 61.69 345.41
Ship Canal 8550    500-year 591.23 591.19 0.05 0.01 0.00 59.87 15980.20 59.93 364.37
Ship Canal 8175    500-year 591.23 591.17 0.05 0.00 0.00 34.85 15979.58 85.57 402.09
Ship Canal 8030    500-year 591.22 591.16 0.06 0.01 0.00 51.29 15938.75 109.96 355.31
Ship Canal 7570    500-year 591.21 591.16 0.05 0.00 0.00 79.51 15955.23 65.26 389.57
Ship Canal 7460    500-year 591.21 591.14 0.07 0.00 0.00 89.98 15915.34 94.69 352.18
Ship Canal 7459    Bridge
Ship Canal 7410    500-year 591.21 591.13 0.08 0.00 0.01 124.65 15811.62 163.73 352.81
Ship Canal 7250    500-year 591.19 591.15 0.05 0.00 0.00 34.63 16007.32 58.05 353.91
Ship Canal 7160    500-year 591.19 591.14 0.05 0.00 0.00 24.86 16050.73 24.41 376.63
Ship Canal 7098    Bridge
Ship Canal 7015    500-year 591.18 591.12 0.06 0.00 0.01 67.71 15930.37 101.92 388.63
Ship Canal 6910    500-year 591.18 591.13 0.04 0.00 0.00 36.97 16031.37 31.66 352.77
Ship Canal 6550    500-year 591.17 591.12 0.05 0.01 0.00 127.89 15926.22 45.89 401.52
Ship Canal 6000    500-year 591.16 591.11 0.05 142.13 15882.06 75.81 455.45



  

Errors Warnings and Notes for Plan : Natural
Location: River: Ship Canal  Reach: Ship Canal     RS: 7460     Profile: 500-year
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water 

surface was used.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7459     Profile: 500-year
Warning: The Yarnell method gave an invalid answer.  The upstream energy was less than the downstream 

energy.  The program defaulted to the next valid (user selected) method.  If the Yarnell method 
was the only one selected, the program will default to an energy based solution.

Warning: For the final momentum answer at the bridge, the upstream energy was computed lower than the 
downstream energy.  This is not physically possible, the momentum answer has been disregarded.

Location: River: Ship Canal  Reach: Ship Canal     RS: 7459     Profile: 500-year Upstream
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water 

surface was used.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7459     Profile: 500-year Downstream
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water 

surface was used.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7410     Profile: 500-year
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 

or greater than 1.4.  This may indicate the need for additional cross sections.
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water 

surface was used.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7160     Profile: 500-year
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water 

surface was used.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7098     Profile: 500-year
Warning: The Yarnell method gave an invalid answer.  The upstream energy was less than the downstream 

energy.  The program defaulted to the next valid (user selected) method.  If the Yarnell method 
was the only one selected, the program will default to an energy based solution.

Warning: For the final momentum answer at the bridge, the upstream energy was computed lower than the 
downstream energy.  This is not physically possible, the momentum answer has been disregarded.

Location: River: Ship Canal  Reach: Ship Canal     RS: 7098     Profile: 500-year Upstream
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water 

surface was used.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7098     Profile: 500-year Downstream
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water 

surface was used.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7015     Profile: 500-year
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 

or greater than 1.4.  This may indicate the need for additional cross sections.
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water 

surface was used.
Location: River: Ship Canal  Reach: Ship Canal     RS: 6910     Profile: 500-year
Warning: Divided flow computed for this cross-section.
Warning: The cross-section end points had to be extended vertically for the computed water surface.
Location: River: Ship Canal  Reach: Ship Canal     RS: 6550     Profile: 500-year
Warning: Divided flow computed for this cross-section.
Location: River: Ship Canal  Reach: Ship Canal     RS: 6000     Profile: 500-year
Warning: Divided flow computed for this cross-section.
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HEC-RAS  Plan: Natural   River: Ship Canal   Reach: Ship Canal
Reach River Sta Profile E.G. US. Min El Prs BR Open Area Prs O WS Q Total Min El Weir Flow Q Weir Delta EG BR Sluice Coef

(ft) (ft) (sq ft) (ft) (cfs) (ft) (cfs) (ft)  
Ship Canal 7459    10-year 583.67 622.42 20362.21 8500.00 617.49 0.00
Ship Canal 7459    50-year 586.78 622.42 20362.21 11300.00 617.49 0.00
Ship Canal 7459    100-year 587.79 622.42 20362.21 12800.00 617.49 0.00
Ship Canal 7459    200-year 589.35 622.42 20362.21 14200.00 617.49 0.00
Ship Canal 7459    500-year 591.21 622.42 20362.21 16100.00 617.49 0.00

Ship Canal 7098    10-year 583.66 622.92 22774.72 8500.00 624.96 0.00
Ship Canal 7098    50-year 586.77 622.92 22774.72 11300.00 624.96 0.00
Ship Canal 7098    100-year 587.78 622.92 22774.72 12800.00 624.96 0.01
Ship Canal 7098    200-year 589.33 622.92 22774.72 14200.00 624.96 0.01
Ship Canal 7098    500-year 591.19 622.92 22774.72 16100.00 624.96 0.01



 

HEC-RAS  Plan: Natural   River: Ship Canal   Reach: Ship Canal
Reach River Sta Profile E.G. US. W.S. US. BR Sel Method Energy EG Momen. EG Yarnell EG WSPRO EG Prs O EG Prs/Wr EG Energy/Wr EG

(ft) (ft)  (ft) (ft) (ft) (ft) (ft) (ft) (ft)
Ship Canal 7459    10-year 583.67 583.63 Energy only 583.67 583.66
Ship Canal 7459    50-year 586.78 586.74 Energy only 586.78 586.78
Ship Canal 7459    100-year 587.79 587.74 Energy only 587.79 587.79
Ship Canal 7459    200-year 589.35 589.29 Energy only 589.35 589.34
Ship Canal 7459    500-year 591.21 591.14 Energy only 591.21 591.20

Ship Canal 7098    10-year 583.66 583.63 Energy only 583.66 583.66
Ship Canal 7098    50-year 586.77 586.74 Energy only 586.77 586.77
Ship Canal 7098    100-year 587.78 587.74 Energy only 587.78 587.78
Ship Canal 7098    200-year 589.33 589.29 Energy only 589.33 589.33
Ship Canal 7098    500-year 591.19 591.14 Energy only 591.19 591.19



 

HEC-RAS  Plan: Natural   River: Ship Canal   Reach: Ship Canal
Reach River Sta Profile E.G. Elev W.S. Elev Crit W.S. Frctn Loss C & E Loss Top Width Q Left Q Channel Q Right Vel Chnl

(ft) (ft) (ft) (ft) (ft) (ft) (cfs) (cfs) (cfs) (ft/s)
Ship Canal 7570    10-year 583.67 583.64 561.79 0.00 0.00 328.25 9.91 8481.59 8.50 1.33
Ship Canal 7570    50-year 586.79 586.75 562.72 0.00 0.00 343.39 27.29 11249.29 23.41 1.54
Ship Canal 7570    100-year 587.80 587.75 563.17 0.00 0.00 348.29 37.04 12731.19 31.77 1.68
Ship Canal 7570    200-year 589.35 589.31 563.56 0.00 0.00 355.86 52.41 14102.62 44.97 1.75
Ship Canal 7570    500-year 591.21 591.16 564.08 0.00 0.00 389.57 79.51 15955.23 65.26 1.86

Ship Canal 7460    10-year 583.67 583.63 561.24 0.00 0.00 278.91 10.27 8478.92 10.81 1.47
Ship Canal 7460    50-year 586.78 586.74 562.26 0.00 0.00 292.39 29.36 11239.74 30.90 1.72
Ship Canal 7460    100-year 587.79 587.74 562.71 0.00 0.00 296.75 40.28 12717.34 42.39 1.87
Ship Canal 7460    200-year 589.35 589.29 563.14 0.00 0.00 303.48 57.95 14081.08 60.98 1.96
Ship Canal 7460    500-year 591.21 591.14 563.68 0.00 0.00 352.18 89.98 15915.34 94.69 2.07

Ship Canal 7459    BR U 10-year 583.67 583.63 561.24 0.00 0.00 278.91 10.27 8478.92 10.81 1.47
Ship Canal 7459    BR U 50-year 586.78 586.74 562.26 0.00 0.00 292.39 29.36 11239.74 30.90 1.72
Ship Canal 7459    BR U 100-year 587.79 587.74 562.71 0.00 0.00 296.75 40.28 12717.34 42.39 1.87
Ship Canal 7459    BR U 200-year 589.35 589.29 563.14 0.00 0.00 303.48 57.95 14081.08 60.98 1.96
Ship Canal 7459    BR U 500-year 591.21 591.14 563.68 0.00 0.00 344.18 89.73 15915.85 94.42 2.07

Ship Canal 7459    BR D 10-year 583.67 583.63 561.30 0.00 0.00 266.56 14.07 8467.36 18.57 1.60
Ship Canal 7459    BR D 50-year 586.78 586.73 562.25 0.00 0.00 285.25 40.39 11206.32 53.30 1.87
Ship Canal 7459    BR D 100-year 587.79 587.73 562.77 0.00 0.00 291.29 55.45 12671.38 73.18 2.04
Ship Canal 7459    BR D 200-year 589.35 589.28 563.22 0.00 0.00 300.63 79.87 14014.72 105.41 2.14
Ship Canal 7459    BR D 500-year 591.21 591.13 563.73 0.00 0.00 344.82 124.28 15812.48 163.24 2.26

Ship Canal 7410    10-year 583.67 583.63 561.30 0.00 0.01 266.56 14.07 8467.37 18.57 1.60
Ship Canal 7410    50-year 586.78 586.73 562.25 0.00 0.01 285.25 40.38 11206.33 53.29 1.87
Ship Canal 7410    100-year 587.79 587.73 562.77 0.00 0.01 291.28 55.44 12671.39 73.17 2.04
Ship Canal 7410    200-year 589.35 589.28 563.22 0.00 0.01 300.62 79.86 14014.74 105.40 2.14
Ship Canal 7410    500-year 591.21 591.13 563.73 0.00 0.01 352.81 124.65 15811.62 163.73 2.25

Ship Canal 7250    10-year 583.66 583.63 560.69 0.00 0.00 326.36 4.37 8488.29 7.33 1.22
Ship Canal 7250    50-year 586.77 586.74 561.55 0.00 0.00 337.74 12.23 11267.28 20.50 1.42
Ship Canal 7250    100-year 587.78 587.74 561.98 0.00 0.00 341.43 16.65 12755.42 27.92 1.55
Ship Canal 7250    200-year 589.34 589.30 562.35 0.00 0.00 347.12 23.71 14136.55 39.75 1.63
Ship Canal 7250    500-year 591.19 591.15 562.81 0.00 0.00 353.91 34.63 16007.32 58.05 1.73



HEC-RAS  Plan: Natural   River: Ship Canal   Reach: Ship Canal (Continued)
Reach River Sta Profile E.G. Elev W.S. Elev Crit W.S. Frctn Loss C & E Loss Top Width Q Left Q Channel Q Right Vel Chnl

(ft) (ft) (ft) (ft) (ft) (ft) (cfs) (cfs) (cfs) (ft/s)
Ship Canal 7160    10-year 583.66 583.63 560.30 0.00 0.00 309.23 3.15 8493.53 3.32 1.24
Ship Canal 7160    50-year 586.77 586.74 561.19 0.00 0.00 315.13 8.96 11281.58 9.46 1.45
Ship Canal 7160    100-year 587.78 587.74 561.63 0.00 0.00 317.04 12.29 12774.75 12.97 1.58
Ship Canal 7160    200-year 589.33 589.29 562.01 0.00 0.00 340.32 18.20 14162.59 19.21 1.66
Ship Canal 7160    500-year 591.19 591.14 562.53 0.00 0.00 376.63 24.86 16050.73 24.41 1.75

Ship Canal 7098    BR U 10-year 583.66 583.63 560.31 0.00 0.00 309.23 3.15 8493.53 3.32 1.24
Ship Canal 7098    BR U 50-year 586.77 586.74 561.19 0.00 0.00 312.94 8.96 11281.94 9.10 1.45
Ship Canal 7098    BR U 100-year 587.78 587.74 561.63 0.00 0.00 313.88 12.29 12775.83 11.88 1.58
Ship Canal 7098    BR U 200-year 589.33 589.29 562.02 0.00 0.00 332.63 18.19 14165.76 16.04 1.66
Ship Canal 7098    BR U 500-year 591.19 591.14 562.53 0.00 0.00 361.88 26.79 16051.43 21.78 1.76

Ship Canal 7098    BR D 10-year 583.65 583.62 561.69 0.00 0.00 304.15 8.63 8483.74 7.62 1.51
Ship Canal 7098    BR D 50-year 586.77 586.72 562.74 0.00 0.00 317.37 23.97 11255.64 20.40 1.74
Ship Canal 7098    BR D 100-year 587.78 587.72 563.25 0.00 0.00 321.64 32.61 12739.50 27.89 1.89
Ship Canal 7098    BR D 200-year 589.33 589.27 563.70 0.00 0.00 361.65 49.05 14108.44 42.51 1.96
Ship Canal 7098    BR D 500-year 591.19 591.12 564.30 0.00 0.00 377.65 68.13 15972.26 59.61 2.06

Ship Canal 7015    10-year 583.65 583.62 561.69 0.00 0.00 307.90 8.62 8477.92 13.46 1.51
Ship Canal 7015    50-year 586.76 586.72 562.74 0.00 0.01 321.11 23.93 11238.74 37.33 1.74
Ship Canal 7015    100-year 587.77 587.72 563.25 0.00 0.01 325.38 32.54 12716.67 50.78 1.88
Ship Canal 7015    200-year 589.33 589.27 563.71 0.00 0.01 372.65 49.48 14073.32 77.21 1.96
Ship Canal 7015    500-year 591.18 591.12 564.29 0.00 0.01 388.63 67.71 15930.37 101.92 2.05

Ship Canal 6910    10-year 583.65 583.63 559.34 0.00 0.00 321.26 4.58 8491.07 4.35 1.16
Ship Canal 6910    50-year 586.76 586.73 560.18 0.00 0.00 330.87 12.90 11274.84 12.27 1.37
Ship Canal 6910    100-year 587.77 587.73 560.60 0.00 0.00 333.97 17.61 12765.64 16.75 1.49
Ship Canal 6910    200-year 589.32 589.28 560.98 0.00 0.00 338.77 25.16 14150.91 23.93 1.57
Ship Canal 6910    500-year 591.18 591.13 561.46 0.00 0.00 352.77 36.97 16031.37 31.66 1.68
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                        HEC‐RAS HEC‐RAS 5.0.3 September 2016
                          U.S. Army Corps of Engineers  
                         Hydrologic Engineering Center  
                               609 Second Street        
                               Davis, California        
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            X     X  XXXXXX    XXXX        X    X   X    X   XXXXX

                                                                                

PROJECT DATA
Project Title: Ship Canal ‐ Updated
Project File : ShipCanal‐Update.prj
Run Date and Time: 11/15/2017 9:05:58 AM

Project in English units

                                                                                

PLAN DATA

Plan Title: Proposed
Plan File : n:\Idot\110203.00001\Drain\Model\I‐55 over CSSC 5.0.3 Aug 2017\ShipCanal‐Update.p04

           Geometry Title: Proposed
           Geometry File : n:\Idot\110203.00001\Drain\Model\I‐55 over CSSC 5.0.3 Aug 
2017\ShipCanal‐Update.g02

           Flow Title    : Flow Data
           Flow File     : n:\Idot\110203.00001\Drain\Model\I‐55 over CSSC 5.0.3 Aug 
2017\ShipCanal‐Update.f01

Plan Description:
Proposed conditions I‐55 over CSSC extended existing pier lenghts per 
prliminary proposed design.

Plan Summary Information:
Number of:  Cross Sections =   19    Multiple Openings  =    0
            Culverts       =    0    Inline Structures  =    0
            Bridges        =    3    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
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    Computational Flow Regime:     Subcritical Flow

                                                                                

FLOW DATA

Flow Title: Flow Data
Flow File : n:\Idot\110203.00001\Drain\Model\I‐55 over CSSC 5.0.3 Aug 2017\ShipCanal‐Update.f01

Flow Data (cfs)
                                                                                                      
                      
  River           Reach           RS                10‐year         50‐year        100‐year        
200‐year        500‐year  
  Ship Canal      Ship Canal      10377                8500           11300           12800           
14200           16100  
  Ship Canal      Ship Canal      8550                 8500           11300           12800           
14200           16100  
                                                                                                      
                      

Boundary Conditions
                                                                                                      
 
  River           Reach           Profile                       Upstream                 Downstream   
 
                                                                                                      
 
  Ship Canal      Ship Canal      10‐year                                            Known WS = 583.61
 
  Ship Canal      Ship Canal      50‐year                                            Known WS = 586.71
 
  Ship Canal      Ship Canal      100‐year                                           Known WS = 587.71
 
  Ship Canal      Ship Canal      200‐year                                           Known WS = 589.26
 
  Ship Canal      Ship Canal      500‐year                                           Known WS = 591.11
 
                                                                                                      
 

                                                                                

GEOMETRY DATA

Geometry Title: Proposed
Geometry File : n:\Idot\110203.00001\Drain\Model\I‐55 over CSSC 5.0.3 Aug 2017\ShipCanal‐Update.g02

CROSS SECTION          

RIVER: Ship Canal      
REACH: Ship Canal         RS: 10377   

INPUT
Description: Sta. 103+77
Station Elevation Data    num=      39
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
  ‐341.9 593.764 ‐188.09 592.696 ‐174.86 593.546 ‐161.82 588.031 ‐153.99  587.59
 ‐132.57 577.194    ‐104  568.05    ‐103  567.35     ‐97  567.12     ‐87  564.38
     ‐82  562.62     ‐81  562.74     ‐79  562.51     ‐70  562.35     ‐52  561.01
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     ‐50  561.37     ‐30  560.02     ‐28  560.09       0  559.02       8   558.6
      16  558.58      42  558.33      57  558.67      66  559.56      68  560.66
      69   561.1      74  560.56      84  561.82      91  563.33     101   566.6
     103  567.64     105  568.88     111  571.63     114     573     116     574
  132.13 577.407  147.87 591.091  153.23 591.392  189.39 592.153

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
  ‐341.9     .08 ‐132.57     .03  132.13     .08

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
       ‐132.57  132.13              489     489     489             .1       .3

CROSS SECTION          

RIVER: Ship Canal      
REACH: Ship Canal         RS: 9888    

INPUT
Description: Sta. 98+88
Station Elevation Data    num=      41
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
 ‐240.62 592.615 ‐223.22 593.176 ‐181.19 593.324 ‐165.84 591.908 ‐139.73 577.192
    ‐113  570.17    ‐109  570.99     ‐95  567.33     ‐84     565     ‐69  562.06
     ‐58  560.15     ‐56  560.66     ‐44  559.31     ‐41  559.57     ‐25  558.63
     ‐22  558.84      ‐8  558.33      ‐6  558.39       0  558.13       1  558.06
       2  558.09      13  558.18      15  558.12      20  558.04      32  558.05
      35  558.18      36  558.24      48  558.45      69  559.47      76  560.58
      91  563.04     106  571.26     108  573.65     109  573.61     113  573.52
  143.68 577.117  153.01 579.318  165.07 586.702174.2481 594.073214.0618  594.94
228.8899  595.05

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
 ‐240.62     .08 ‐139.73     .03  143.68     .08

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
       ‐139.73  143.68              359     359     359             .1       .3

CROSS SECTION          

RIVER: Ship Canal      
REACH: Ship Canal         RS: 9529    

INPUT
Description: Sta. 95+29
Station Elevation Data    num=      46
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
‐221.006 599.645‐176.763   594.6‐159.566 594.543‐149.072 585.989‐139.364 577.379
‐118.087  573.57‐110.309   573.3‐106.066  572.01 ‐96.167  568.66 ‐93.338  567.39
 ‐87.681  565.97 ‐82.024  564.84  ‐80.61  563.79 ‐66.468  560.89 ‐59.397  559.14
 ‐54.447     558 ‐44.548  557.34 ‐42.426  557.49  ‐26.87  556.97 ‐18.385  556.91
  ‐9.192  557.24       0  557.07   7.778  557.24  12.728  557.11  21.213  557.24
   26.87  556.94  47.376  558.28  52.326  558.43  59.397  559.19  70.711  561.12
  79.196  562.44  84.853  563.78  89.095  565.38  96.167  567.48 101.116  568.91
 109.602   570.9 116.673  569.71 120.915  570.59 125.158  570.42 149.532  578.04
 170.045 593.595 185.446 599.548 188.882  599.86 190.254  600.03 208.172 600.086
 251.772 601.122

Manning's n Values        num=       3
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     Sta   n Val     Sta   n Val     Sta   n Val
‐221.006     .08‐139.364     .03 149.532     .08

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
      ‐139.364 149.532           154.66  154.66  154.66             .1       .3
Skew Angle = 45

CROSS SECTION          

RIVER: Ship Canal      
REACH: Ship Canal         RS: 9374.5  

INPUT
Description: Sta. 93+74.5
SN 016‐0014 & SN 016‐0015 Upstream Bridge XS
HEC 
             RAS Interpolated
Station Elevation Data    num=     103
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
 ‐236.05  600.11 ‐207.21   597.2  ‐189.3  595.51 ‐171.13  595.04 ‐166.66  592.68
 ‐160.04  586.87 ‐149.79   577.4 ‐148.55  577.19 ‐125.21  572.98 ‐124.62  572.92
 ‐119.54  572.91 ‐116.23   572.9 ‐114.46  572.63  ‐112.2  572.36 ‐111.33  572.19
 ‐109.94  571.91 ‐106.56  571.09  ‐99.89     569  ‐98.66  568.54  ‐96.62  567.71
  ‐95.83  567.47  ‐90.09  566.04  ‐89.06  565.82  ‐83.56  565.03  ‐81.92   564.3
   ‐78.9  563.86  ‐73.82  562.76  ‐71.57   562.4  ‐65.92  561.46  ‐65.59  561.41
  ‐57.42  559.84   ‐51.7  558.79  ‐41.09  557.84  ‐40.27   557.8  ‐37.82   557.9
   ‐37.7   557.9  ‐37.14   557.9  ‐28.11  557.42  ‐26.41  557.48  ‐20.77  557.15
  ‐19.85  557.16  ‐18.51   557.2  ‐14.56  557.12     ‐14  557.11  ‐10.05  557.08
   ‐1.37  557.34     1.9  557.32     7.3  557.26   11.46  557.33   14.65   557.4
   15.44   557.4   19.32  557.47   20.22  557.51    23.4  557.75   27.33  558.18
   27.38  558.18   32.66   558.2   34.55  558.36   43.31  559.01   52.02  559.57
   55.26  559.69   56.69  559.71   58.44  559.82   60.83  560.11   63.22  560.25
   63.36  560.27   66.41  560.77   71.19  561.58   74.04  561.97   82.05  563.01
   87.39  563.99   87.91  564.14    89.5  564.53   91.39  565.06   93.48  565.52
   98.07   566.5   98.26  566.54  102.24  567.17  102.74  567.31  107.02  568.35
  110.75  569.23  117.42  568.96  118.17  569.12  121.43   569.9  125.43  570.16
  128.53  571.12  131.71  572.03  142.86  575.16  148.44   576.7  173.11  591.84
  177.03  593.45  180.23  595.54  184.14   596.7  191.63  599.02  193.49   599.3
  195.76  599.43  197.41  599.55   197.9  599.55  218.97  599.31  221.98  599.31
  235.75  599.94  254.54  600.28  271.41  600.12

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
 ‐236.05     .08 ‐149.79     .03  148.44     .08

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
       ‐149.79  148.44            232.7   232.7   232.7             .1       .3
Blocked Obstructions     num=       2
   Sta L   Sta R    Elev   Sta L   Sta R    Elev
 ‐95.038 ‐74.396 589.715  74.396  95.038 589.715

BRIDGE                 

RIVER: Ship Canal      
REACH: Ship Canal         RS: 9266    

INPUT
Description: SN 016‐0014 & SN 016‐0015 (EB & WB of I‐55)
Distance from Upstream XS =      .1
Deck/Roadway Width        =  231.67
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Weir Coefficient          =     2.6
Bridge Deck/Roadway Skew  =      45
Upstream  Deck/Roadway Coordinates
    num=       7
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
‐239.051  627.45  622.67‐205.191  628.11  618.44  ‐80.74   629.5  615.98
   80.74  629.75  616.29 205.191  629.22  620.36 239.051  628.82  625.27
  271.41  628.82        

Upstream Bridge Cross Section Data
Station Elevation Data    num=     103
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
 ‐236.05  600.11 ‐207.21   597.2  ‐189.3  595.51 ‐171.13  595.04 ‐166.66  592.68
 ‐160.04  586.87 ‐149.79   577.4 ‐148.55  577.19 ‐125.21  572.98 ‐124.62  572.92
 ‐119.54  572.91 ‐116.23   572.9 ‐114.46  572.63  ‐112.2  572.36 ‐111.33  572.19
 ‐109.94  571.91 ‐106.56  571.09  ‐99.89     569  ‐98.66  568.54  ‐96.62  567.71
  ‐95.83  567.47  ‐90.09  566.04  ‐89.06  565.82  ‐83.56  565.03  ‐81.92   564.3
   ‐78.9  563.86  ‐73.82  562.76  ‐71.57   562.4  ‐65.92  561.46  ‐65.59  561.41
  ‐57.42  559.84   ‐51.7  558.79  ‐41.09  557.84  ‐40.27   557.8  ‐37.82   557.9
   ‐37.7   557.9  ‐37.14   557.9  ‐28.11  557.42  ‐26.41  557.48  ‐20.77  557.15
  ‐19.85  557.16  ‐18.51   557.2  ‐14.56  557.12     ‐14  557.11  ‐10.05  557.08
   ‐1.37  557.34     1.9  557.32     7.3  557.26   11.46  557.33   14.65   557.4
   15.44   557.4   19.32  557.47   20.22  557.51    23.4  557.75   27.33  558.18
   27.38  558.18   32.66   558.2   34.55  558.36   43.31  559.01   52.02  559.57
   55.26  559.69   56.69  559.71   58.44  559.82   60.83  560.11   63.22  560.25
   63.36  560.27   66.41  560.77   71.19  561.58   74.04  561.97   82.05  563.01
   87.39  563.99   87.91  564.14    89.5  564.53   91.39  565.06   93.48  565.52
   98.07   566.5   98.26  566.54  102.24  567.17  102.74  567.31  107.02  568.35
  110.75  569.23  117.42  568.96  118.17  569.12  121.43   569.9  125.43  570.16
  128.53  571.12  131.71  572.03  142.86  575.16  148.44   576.7  173.11  591.84
  177.03  593.45  180.23  595.54  184.14   596.7  191.63  599.02  193.49   599.3
  195.76  599.43  197.41  599.55   197.9  599.55  218.97  599.31  221.98  599.31
  235.75  599.94  254.54  600.28  271.41  600.12

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
 ‐236.05     .08 ‐149.79     .03  148.44     .08

Bank Sta: Left   Right    Coeff Contr.   Expan.
       ‐149.79  148.44             .1       .3
Blocked Obstructions     num=       2
   Sta L   Sta R    Elev   Sta L   Sta R    Elev
 ‐95.038 ‐74.396 589.715  74.396  95.038 589.715

Downstream  Deck/Roadway Coordinates
    num=       8
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
 ‐258.68  626.85        ‐239.051  626.85  625.04‐205.191  627.48  620.29
  ‐80.74  629.15  616.22   80.74  630.21  615.98 205.191  629.03  618.87
 239.051  628.41  620.66  300.95  628.41        

Downstream Bridge Cross Section Data
Station Elevation Data    num=     103
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
 ‐258.68   600.8 ‐227.52   598.2 ‐208.17  596.88 ‐188.53  595.79  ‐183.7  595.07
 ‐176.55  588.19 ‐165.47  577.44 ‐163.98  577.19 ‐135.93   572.1 ‐135.22  571.98
 ‐129.11  572.18 ‐125.13  572.31    ‐123  572.33 ‐120.29  572.54 ‐119.24  572.47
 ‐117.58  572.36 ‐113.51  571.81  ‐105.5  569.52 ‐104.01  569.08 ‐101.57  568.19
 ‐100.62  567.85  ‐93.71  566.16  ‐92.48  565.86  ‐85.86  565.32   ‐83.9  565.06
  ‐80.27  564.76  ‐74.16  563.38  ‐71.45  563.07  ‐64.66  562.24  ‐64.26  562.18
  ‐54.44  560.88  ‐47.57  559.98  ‐34.81  558.51  ‐33.83   558.5  ‐30.88  558.52
  ‐30.74  558.51  ‐30.07  558.56  ‐19.21  557.74  ‐17.18  557.96  ‐10.39  557.38
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   ‐9.28  557.45   ‐7.68  557.55   ‐2.93   557.4   ‐2.25  557.37     2.5  557.33
    10.4   557.5   13.37  557.54   18.29  557.54   22.07  557.57   24.98  557.65
    25.7  557.66   29.23     558   30.05  558.08   32.95  558.62   36.52   559.6
   36.57  559.61   41.38   560.1    43.1   560.3   51.08  561.02      59   561.5
   61.95  561.66   63.26  561.63   64.85  561.62   67.03  561.93    69.2  561.87
   69.33  561.89    72.1  562.31   76.45  563.04   79.06  563.26   86.35  563.86
   91.21  564.32   91.68  564.37   93.13  564.39   94.85  564.57   96.76  564.74
  100.93  565.03  101.11  565.05  104.73  564.79  105.18  564.91  109.08   565.9
  112.47  566.72  118.55  567.82  119.23  567.99   122.2  568.85  125.84  569.77
  128.66  570.64  131.56  571.32  141.71  573.59  146.79   574.7  177.72  589.19
  182.63  591.33  186.65  595.01  191.55  596.03  200.94  598.23  203.26  598.72
  206.12  598.77  208.19  598.82  208.79  598.82  235.21  598.14  238.98  598.05
  256.25  599.21  279.81  599.52  300.95  598.61

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
 ‐258.68     .08 ‐165.47     .03  146.79     .08

Bank Sta: Left   Right    Coeff Contr.   Expan.
       ‐165.47  146.79             .1       .3
Blocked Obstructions     num=       2
   Sta L   Sta R    Elev   Sta L   Sta R    Elev
‐95.0838‐74.3962 589.715 74.3962 95.0838 589.715

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 Abutments =  2 

Abutment Data
Upstream     num=       2
     Sta    Elev     Sta    Elev
 ‐239.05 622.844‐189.553  595.53
Downstream     num=       2
     Sta    Elev     Sta    Elev
 ‐239.05  625.21‐194.541  596.13

Abutment Data
Upstream     num=       2
     Sta    Elev     Sta    Elev
 199.905   599.5  239.05 625.436
Downstream     num=       2
     Sta    Elev     Sta    Elev
 198.491  597.67  239.05 620.831

Number of Piers =  4 

Pier Data
Pier Station     Upstream=‐205.191    Downstream=‐205.191
Upstream     num=       2
    Width   Elev    Width   Elev
    4.25       0    4.25 618.613
Downstream     num=       2
    Width   Elev    Width   Elev
    4.25       0    4.25 620.456

Pier Data
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Pier Station     Upstream=  ‐80.74    Downstream=  ‐80.74
Upstream     num=       4
    Width   Elev    Width   Elev    Width   Elev    Width   Elev
     5.5       0     5.5  564.79    4.25  581.26    4.25 616.148
Downstream     num=       4
    Width   Elev    Width   Elev    Width   Elev    Width   Elev
     5.5       0     5.5  564.79    4.25  581.26    4.25  616.39

Pier Data
Pier Station     Upstream=   80.74    Downstream=   80.74
Upstream     num=       4
    Width   Elev    Width   Elev    Width   Elev    Width   Elev
     5.5       0     5.5  564.79    4.25  581.26    4.25 616.461
Downstream     num=       4
    Width   Elev    Width   Elev    Width   Elev    Width   Elev
     5.5       0     5.5  564.79    4.25  581.26    4.25 616.151

Pier Data
Pier Station     Upstream= 205.191    Downstream= 205.191
Upstream     num=       2
    Width   Elev    Width   Elev
    4.25       0    4.25  620.53
Downstream     num=       2
    Width   Elev    Width   Elev
    4.25       0    4.25 619.043

Number of Bridge Coefficient Sets =  1 

Low Flow Methods and Data
       Energy            
       Momentum               Cd   =    1.33
       Yarnell                KVal =      .9
       W.S. Pro Method

  W.S.Pro Data
    Left Embankment
       El of the top of the embankment = 627.45
       El of the toe of the abutment   = 600.11
    Right Embankment
       El of the top of the embankment = 628.82
       El of the toe of the abutment   = 600.01
    Abtument Type                      = 2 Vert. abutments and sloping embankments
    Slope of abutments                 = 
    Top with of embankment             = 212
    Centroid station of bridge opening = 
    Wing Wall Type                     = No wing walls present
       Width                           = 
       Angle                           = 
       Radius                          = 
    Guide Banks Type                   = No Guide Bank present
       Length                          = 
       Offset                          = 
       Angle                           = 

Selected Low Flow Methods = Highest Energy Answer

High Flow Method
       Energy Only

Additional Bridge Parameters
       Add Friction component to Momentum
       Do not add Weight component to Momentum
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       Class B flow critical depth computations use critical depth 
           inside the bridge at the upstream end
       Criteria to check for pressure flow = Upstream energy grade line

CROSS SECTION          

RIVER: Ship Canal      
REACH: Ship Canal         RS: 9141.67 

INPUT
Description: Sta. 91+41.67
SN 016‐0014 & SN 016‐0015 Downstream Bridge XS
HEC 
             RAS Interpolated
Station Elevation Data    num=     103
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
 ‐258.68   600.8 ‐227.52   598.2 ‐208.17  596.88 ‐188.53  595.79  ‐183.7  595.07
 ‐176.55  588.19 ‐165.47  577.44 ‐163.98  577.19 ‐135.93   572.1 ‐135.22  571.98
 ‐129.11  572.18 ‐125.13  572.31    ‐123  572.33 ‐120.29  572.54 ‐119.24  572.47
 ‐117.58  572.36 ‐113.51  571.81  ‐105.5  569.52 ‐104.01  569.08 ‐101.57  568.19
 ‐100.62  567.85  ‐93.71  566.16  ‐92.48  565.86  ‐85.86  565.32   ‐83.9  565.06
  ‐80.27  564.76  ‐74.16  563.38  ‐71.45  563.07  ‐64.66  562.24  ‐64.26  562.18
  ‐54.44  560.88  ‐47.57  559.98  ‐34.81  558.51  ‐33.83   558.5  ‐30.88  558.52
  ‐30.74  558.51  ‐30.07  558.56  ‐19.21  557.74  ‐17.18  557.96  ‐10.39  557.38
   ‐9.28  557.45   ‐7.68  557.55   ‐2.93   557.4   ‐2.25  557.37     2.5  557.33
    10.4   557.5   13.37  557.54   18.29  557.54   22.07  557.57   24.98  557.65
    25.7  557.66   29.23     558   30.05  558.08   32.95  558.62   36.52   559.6
   36.57  559.61   41.38   560.1    43.1   560.3   51.08  561.02      59   561.5
   61.95  561.66   63.26  561.63   64.85  561.62   67.03  561.93    69.2  561.87
   69.33  561.89    72.1  562.31   76.45  563.04   79.06  563.26   86.35  563.86
   91.21  564.32   91.68  564.37   93.13  564.39   94.85  564.57   96.76  564.74
  100.93  565.03  101.11  565.05  104.73  564.79  105.18  564.91  109.08   565.9
  112.47  566.72  118.55  567.82  119.23  567.99   122.2  568.85  125.84  569.77
  128.66  570.64  131.56  571.32  141.71  573.59  146.79   574.7  177.72  589.19
  182.63  591.33  186.65  595.01  191.55  596.03  200.94  598.23  203.26  598.72
  206.12  598.77  208.19  598.82  208.79  598.82  235.21  598.14  238.98  598.05
  256.25  599.21  279.81  599.52  300.95  598.61

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
 ‐258.68     .08 ‐165.47     .03  146.79     .08

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
       ‐165.47  146.79            58.64   58.64   58.64             .1       .3
Blocked Obstructions     num=       2
   Sta L   Sta R    Elev   Sta L   Sta R    Elev
‐95.0838‐74.3962 589.715 74.3962 95.0838 589.715

CROSS SECTION          

RIVER: Ship Canal      
REACH: Ship Canal         RS: 9083    

INPUT
Description: Sta. 90+83
Station Elevation Data    num=      62
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
 ‐264.38  600.98‐232.638  598.45‐187.998  595.67‐169.423  577.45‐167.874  577.19
‐137.886  571.74‐131.522  571.99‐125.158  572.25‐122.329  572.58‐119.501  572.48
‐115.258  571.99‐105.359  569.22‐101.823  567.95 ‐93.338  565.87  ‐80.61  564.99
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 ‐74.246  563.54 ‐71.418  563.24 ‐64.347  562.43 ‐33.234  558.68 ‐28.991  558.67
 ‐28.284  558.72 ‐16.971  557.82 ‐14.849  558.08  ‐7.778  557.44   ‐4.95  557.64
       0  557.47    .707  557.44   5.657  557.39  16.263  557.59  24.749  557.63
  28.284  557.73  32.527  558.23  35.355  558.84  38.891  559.97  45.255  560.79
  53.033  561.53   63.64  562.16  66.468  562.07  68.589  562.39  70.711  562.28
  73.539   562.7  77.782  563.41  92.631  564.43  94.045  564.36  97.581  564.54
 101.823  564.67 105.359  564.19 109.602  565.28 119.501   567.7 128.693  570.52
 131.522  571.14 141.421   573.2 146.371  574.19 184.039   590.8 188.267  594.88
 193.415  595.86 205.726  598.57 211.538  598.64 243.266  597.73 261.417  599.03
 286.173  599.33  308.39  598.23

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
 ‐264.38     .08‐169.423     .03 146.371     .08

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
      ‐169.423 146.371              424     424     424             .1       .3
Skew Angle = 45

CROSS SECTION          

RIVER: Ship Canal      
REACH: Ship Canal         RS: 8659    

INPUT
Description: Sta. 86+59
Station Elevation Data    num=      71
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
  ‐298.3   601.5 ‐268.92  602.74 ‐212.94  599.08 ‐192.46  592.39 ‐179.57  591.02
 ‐153.65  577.45    ‐128  572.15    ‐126  572.11    ‐123  570.84    ‐121  569.65
    ‐116  567.76    ‐109  563.97    ‐107  562.57    ‐106  561.92    ‐104  561.25
    ‐102  558.97    ‐100  559.02     ‐89  557.29     ‐88  556.71     ‐85  556.73
     ‐80   557.3     ‐66  557.72     ‐63  557.69     ‐60  557.64     ‐55   557.4
     ‐43  557.67     ‐31  557.85     ‐26   557.9     ‐22   557.7     ‐20  557.75
     ‐16  557.84     ‐13  557.63      ‐7  557.73       0  557.67       6  557.51
       9  557.64      15  557.36      18  557.62      21  557.56      45  559.75
      48  559.64      49  559.96      53   560.5      65  562.71      69  563.24
      69  563.19      80  564.36      84  565.36      87  566.27      88   567.1
      92   566.9      94  567.76     101  569.63     104   570.5     107  571.71
     109  571.75     123  572.46     126  572.74     129   572.7     131  572.97
  138.34  579.94  145.66  578.27  165.37  591.88  180.33  596.01  186.66  596.09
  209.18  595.91  221.61  594.85  227.27  594.81   243.9  600.02  258.01  599.73
  297.19   601.4

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
  ‐298.3     .08 ‐153.65     .03  138.34     .08

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
       ‐153.65  138.34              109     109     109             .1       .3

CROSS SECTION          

RIVER: Ship Canal      
REACH: Ship Canal         RS: 8550    

INPUT
Description: Sta. 85+50
Station Elevation Data    num=      33
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
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‐392.501  600.02‐352.653  601.25‐324.759  602.14‐282.919   601.7‐251.041  599.95
‐197.247  576.44‐192.266  574.64‐187.285  573.84‐172.342  562.44‐147.437  556.44
‐122.532  556.44 ‐97.627  556.94 ‐72.722  556.44 ‐24.905  556.44       0  554.64
  24.905  558.54   49.81  562.84  74.715  567.44  89.658  572.54  94.638  574.24
  99.619  576.44 147.437  597.32  154.41  597.48 169.353   597.8 178.319  597.74
 191.269  596.95  204.22  597.17 218.167  601.87 231.117   601.9 236.098  601.36
 253.033  602.52 311.809  603.91 377.558  605.42

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
‐392.501     .08‐197.247     .03  99.619     .08

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
      ‐197.247  99.619              375     375     375             .1       .3
Skew Angle = 5

CROSS SECTION          

RIVER: Ship Canal      
REACH: Ship Canal         RS: 8175    

INPUT
Description: Sta. 81+75
Station Elevation Data    num=      48
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
 ‐297.94  599.37 ‐212.57  599.29 ‐190.66  597.73 ‐169.77  593.34  ‐146.1  577.38
    ‐117  572.77    ‐108  569.79     ‐99  566.63     ‐90  563.75     ‐81  560.83
     ‐78  560.88     ‐67  560.64     ‐59  560.36     ‐50     560     ‐45  559.79
     ‐43  559.82     ‐30  559.69      ‐6  559.31       0  559.42      17  559.49
      61  559.36      63  559.39      66  559.23      73   559.3      80  559.39
      90  559.43     102  560.89     108  561.61     117  562.32     131   563.6
     134  563.88     136  564.36     138  565.29     139  565.86     141   566.8
  156.56 577.296  171.42 584.133   197.4 586.651  215.11 589.124  234.28 590.624
  252.28 598.491  264.07 603.893  272.57 604.688  333.02 604.706   345.1 606.155
  375.55 606.742  442.22 606.389  470.34 606.091

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
 ‐297.94     .08  ‐146.1     .03  156.56     .08

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
        ‐146.1  156.56              145     145     145             .1       .3

CROSS SECTION          

RIVER: Ship Canal      
REACH: Ship Canal         RS: 8030    

INPUT
Description: Sta. 80+30
Station Elevation Data    num=      33
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    ‐387  601.61    ‐343  601.15    ‐273  600.53    ‐237  600.18    ‐227  601.83
    ‐219  599.59    ‐179  576.44    ‐174  574.84    ‐169  573.54    ‐154  571.14
    ‐129  560.74    ‐104  559.04     ‐79  558.44     ‐50  558.04     ‐25  558.04
       0  557.74      25  557.94      50  558.44      75  570.04      90  572.84
      95  574.64     100  576.44     165  595.25     211  601.49     229  602.52
     247  602.85     263  602.69     271  602.19     283  602.06     302  605.01
     351  606.21     391  605.61     406  605.61
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Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    ‐387     .08    ‐179     .03     100     .08

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          ‐179     100              460     460     460             .1       .3

CROSS SECTION          

RIVER: Ship Canal      
REACH: Ship Canal         RS: 7570    

INPUT
Description: Sta. 75+70
Station Elevation Data    num=      27
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    ‐481  600.12    ‐405  596.05    ‐373  595.99    ‐267  591.57    ‐228  590.22
    ‐192  576.41    ‐187  575.01    ‐182  573.31    ‐165  567.11    ‐140  564.01
    ‐115  558.91     ‐90  557.31     ‐65  557.01     ‐40  556.41       0  556.01
      24  558.11      49  561.91      76  569.41      91  573.11     101  576.41
     136  591.85     149  593.53     161  593.85     172  594.09     175  595.57
     187  595.26     264  607.39

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    ‐481     .08    ‐192     .03     101     .08

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          ‐192     101              110     110     110             .1       .3

CROSS SECTION          

RIVER: Ship Canal      
REACH: Ship Canal         RS: 7460    

INPUT
Description: SN 016‐2408 Upstream Bridge XS
Station Elevation Data    num=      30
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
‐398.775  624.59‐335.334  619.54‐291.831   595.7‐272.799  593.94 ‐260.11  594.59
‐241.078  593.85‐229.296  593.07 ‐193.95  576.41‐182.168  568.61‐167.667  562.91
‐149.541  562.61‐140.478  561.71 ‐99.694  556.61 ‐40.784  556.21       0  554.91
   41.69  559.81  50.753  561.71  68.879  564.41  84.287  572.71  94.256  576.41
 127.789  591.51  142.29   593.4 154.072  593.66 167.667  593.96 173.105  595.16
 183.074  595.08 191.231   593.9  193.95  595.42 250.141  615.93 297.269  614.21

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
‐398.775     .08 ‐193.95     .03  94.256     .08

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
       ‐193.95  94.256               50      50      50             .1       .3
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
‐398.775    ‐360   575.6       F
     245 297.269   575.6       F
Blocked Obstructions     num=       2
   Sta L   Sta R    Elev   Sta L   Sta R    Elev
 ‐166.64 ‐146.31   589.9    22.9   43.23   589.9
Skew Angle = 25
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BRIDGE                 

RIVER: Ship Canal      
REACH: Ship Canal         RS: 7459    

INPUT
Description: Ramp D (SN 016‐2408)
Distance from Upstream XS =       1
Deck/Roadway Width        =      28
Weir Coefficient          =     2.6
Upstream  Deck/Roadway Coordinates
    num=      13
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
 ‐567.43  626.62       0  ‐476.8  625.85       0 ‐386.17   625.9       0
 ‐345.03  626.46       0 ‐345.03  626.46  622.78 ‐296.85  627.11  618.76
 ‐148.31  628.52  618.74   22.57  626.39  616.44  171.69  620.76  612.09
   229.6   618.3  614.54   229.6   618.3       0  248.25  617.51       0
  338.88  614.91       0

Upstream Bridge Cross Section Data
Station Elevation Data    num=      30
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
‐398.775  624.59‐335.334  619.54‐291.831   595.7‐272.799  593.94 ‐260.11  594.59
‐241.078  593.85‐229.296  593.07 ‐193.95  576.41‐182.168  568.61‐167.667  562.91
‐149.541  562.61‐140.478  561.71 ‐99.694  556.61 ‐40.784  556.21       0  554.91
   41.69  559.81  50.753  561.71  68.879  564.41  84.287  572.71  94.256  576.41
 127.789  591.51  142.29   593.4 154.072  593.66 167.667  593.96 173.105  595.16
 183.074  595.08 191.231   593.9  193.95  595.42 250.141  615.93 297.269  614.21

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
‐398.775     .08 ‐193.95     .03  94.256     .08

Bank Sta: Left   Right    Coeff Contr.   Expan.
       ‐193.95  94.256             .1       .3
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
‐398.775    ‐360   575.6       F
     245 297.269   575.6       F
Blocked Obstructions     num=       2
   Sta L   Sta R    Elev   Sta L   Sta R    Elev
 ‐166.64 ‐146.31   589.9    22.9   43.23   589.9
Skew Angle = 25

Downstream  Deck/Roadway Coordinates
    num=      13
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
 ‐494.17  626.62       0 ‐403.54  625.85       0 ‐312.91   625.9       0
 ‐271.77  626.46       0 ‐271.77  626.46  622.78  ‐223.6  627.11  618.76
  ‐75.05  628.52  618.74   95.82  626.39  616.44  244.95  620.76  612.09
  302.86   618.3  614.54  302.86   618.3       0   321.5  617.51       0
  412.13  614.91       0

Downstream Bridge Cross Section Data
Station Elevation Data    num=      30
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
‐276.424  620.95‐225.671  594.92‐220.233  594.36  ‐201.2  594.44 ‐183.98  593.88
‐174.011  592.99‐130.508  576.41‐118.726  568.91‐108.757  562.91 ‐99.694  562.71
 ‐90.631  561.91 ‐48.941  556.21       0  555.41  40.784  555.41  81.568  561.11
  90.631  561.21 109.663  563.11 123.258  572.71 133.227  576.41 183.074  591.06
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 202.107  593.17 212.982  593.34 224.764  593.58 229.296  594.85 239.265  594.66
 244.703  593.59 251.954  594.53  311.77  615.54  311.77  618.39 347.116  617.48

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
‐276.424     .08‐130.508     .03 133.227     .08

Bank Sta: Left   Right    Coeff Contr.   Expan.
      ‐130.508 133.227             .1       .3
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
‐276.424    ‐285   575.6       F
     315 347.116   575.6       F
Blocked Obstructions     num=       2
   Sta L   Sta R    Elev   Sta L   Sta R    Elev
  ‐93.38  ‐73.05   589.9   93.82  114.15   589.9
Skew Angle = 25

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 Abutments =  2 

Abutment Data
Upstream     num=       3
     Sta    Elev     Sta    Elev     Sta    Elev
 ‐345.03  622.78  ‐340.7  622.78  ‐340.7       0
Downstream     num=       3
     Sta    Elev     Sta    Elev     Sta    Elev
 ‐271.77  622.78 ‐267.44  622.78 ‐267.44       0

Abutment Data
Upstream     num=       3
     Sta    Elev     Sta    Elev     Sta    Elev
  225.27       0  225.27  614.54   229.6  614.54
Downstream     num=       3
     Sta    Elev     Sta    Elev     Sta    Elev
  298.53       0  298.53  614.54  302.86  614.54

Number of Piers =  4 

Pier Data
Pier Station     Upstream= ‐296.85    Downstream=  ‐223.6
Upstream     num=       2
    Width   Elev    Width   Elev
       4       0       4  618.76
Downstream     num=       2
    Width   Elev    Width   Elev
       4       0       4  618.76

Pier Data
Pier Station     Upstream= ‐148.31    Downstream=  ‐75.05
Upstream     num=       2
    Width   Elev    Width   Elev
       4       0       4  618.74
Downstream     num=       2
    Width   Elev    Width   Elev
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       4       0       4  618.74

Pier Data
Pier Station     Upstream=    24.9    Downstream=   95.82
Upstream     num=       2
    Width   Elev    Width   Elev
       4       0       4  616.44
Downstream     num=       2
    Width   Elev    Width   Elev
       4       0       4  616.44

Pier Data
Pier Station     Upstream=  171.69    Downstream=  244.95
Upstream     num=       2
    Width   Elev    Width   Elev
       4       0       4  612.09
Downstream     num=       2
    Width   Elev    Width   Elev
       4       0       4  612.09

Number of Bridge Coefficient Sets =  1 

Low Flow Methods and Data
       Energy            
       Momentum               Cd   =    1.33
       Yarnell                KVal =      .9
       W.S. Pro Method

  W.S.Pro Data
    Left Embankment
       El of the top of the embankment = 624.59
       El of the toe of the abutment   = 619.97
    Right Embankment
       El of the top of the embankment = 614.21
       El of the toe of the abutment   = 606.85
    Abtument Type                      = 2 Vert. abutments and sloping embankments
    Slope of abutments                 = 
    Top with of embankment             = 65
    Centroid station of bridge opening = 
    Wing Wall Type                     = No wing walls present
       Width                           = 
       Angle                           = 
       Radius                          = 
    Guide Banks Type                   = No Guide Bank present
       Length                          = 
       Offset                          = 
       Angle                           = 

Selected Low Flow Methods = Highest Energy Answer

High Flow Method
       Energy Only

Additional Bridge Parameters
       Add Friction component to Momentum
       Do not add Weight component to Momentum
       Class B flow critical depth computations use critical depth 
           inside the bridge at the upstream end
       Criteria to check for pressure flow = Upstream energy grade line

CROSS SECTION          
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RIVER: Ship Canal      
REACH: Ship Canal         RS: 7410    

INPUT
Description: SN 016‐2408 Downstream Bridge XS
Station Elevation Data    num=      30
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
‐276.424  620.95‐225.671  594.92‐220.233  594.36  ‐201.2  594.44 ‐183.98  593.88
‐174.011  592.99‐130.508  576.41‐118.726  568.91‐108.757  562.91 ‐99.694  562.71
 ‐90.631  561.91 ‐48.941  556.21       0  555.41  40.784  555.41  81.568  561.11
  90.631  561.21 109.663  563.11 123.258  572.71 133.227  576.41 183.074  591.06
 202.107  593.17 212.982  593.34 224.764  593.58 229.296  594.85 239.265  594.66
 244.703  593.59 251.954  594.53  311.77  615.54  311.77  618.39 347.116  617.48

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
‐276.424     .08‐130.508     .03 133.227     .08

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
      ‐130.508 133.227              160     160     160             .1       .3
Ineffective Flow     num=       2
   Sta L   Sta R    Elev  Permanent
‐276.424    ‐285   575.6       F
     315 347.116   575.6       F
Blocked Obstructions     num=       2
   Sta L   Sta R    Elev   Sta L   Sta R    Elev
  ‐93.38  ‐73.05   589.9   93.82  114.15   589.9
Skew Angle = 25

CROSS SECTION          

RIVER: Ship Canal      
REACH: Ship Canal         RS: 7250    

INPUT
Description: Sta. 72+50
Station Elevation Data    num=      30
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
‐347.672   626.3‐275.946  595.55‐270.965  594.69‐258.014  594.67‐242.075  593.91
‐218.167  591.71 ‐196.25  576.41‐191.269  574.81‐185.292  572.51‐169.353  567.31
‐144.448  562.21‐118.547  557.81 ‐93.642  556.71 ‐24.905  555.91       0  555.21
  24.905  555.91   49.81  558.61  74.715  562.31  92.646  571.41  97.627  573.21
 103.604  576.41 137.475  591.56 149.429  592.22 160.387  592.37 171.345  592.81
  175.33  593.74 185.292  593.62 192.266  592.09 198.243  593.22 224.144  593.78

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
‐347.672     .08 ‐196.25     .03 103.604     .08

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
       ‐196.25 103.604               90      90      90             .1       .3
Skew Angle = 5

CROSS SECTION          

RIVER: Ship Canal      
REACH: Ship Canal         RS: 7160    

INPUT
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Description: SN 016‐0487 & 0486 Upstream Bridge XS
Station Elevation Data    num=      25
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
‐269.493   626.3‐197.049  594.96‐190.287  594.96‐175.798  594.57 ‐161.31  594.11
‐141.025  589.88‐128.468   576.4‐113.013   573.1‐100.456   567.9 ‐88.865   562.7
 ‐44.433   555.5       0   555.5  104.32   556.5 148.753   557.8 159.378   561.9
 183.526   565.4 200.913   574.9 207.674   576.4 221.197  590.35 237.618  591.91
 247.277  592.11 252.107   593.5 261.766   593.3  265.63  592.58 355.461  596.35

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
‐269.493     .08‐128.468     .03 207.674     .08

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
      ‐128.468 207.674              145     145     145             .1       .3
Ineffective Flow     num=       1
   Sta L   Sta R    Elev  Permanent
‐269.493    ‐260   575.6       F
Blocked Obstructions     num=       2
   Sta L   Sta R    Elev   Sta L   Sta R    Elev
 ‐62.795 ‐42.465  589.32  121.58  141.91  589.22
Skew Angle = 15

BRIDGE                 

RIVER: Ship Canal      
REACH: Ship Canal         RS: 7098    

INPUT
Description: SN 016‐0486 & SN 016‐0487 (NB & SB of 171)
Distance from Upstream XS =     8.5
Deck/Roadway Width        =   91.33
Weir Coefficient          =     2.6
Upstream  Deck/Roadway Coordinates
    num=      16
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
 ‐467.31  628.06       0 ‐467.31  627.92       0 ‐419.01  627.74       0
 ‐370.71  627.55       0 ‐322.42  627.37       0 ‐274.12  627.18       0
 ‐243.12  627.18       0 ‐243.12  627.18  622.94 ‐190.77     627  622.67
 ‐141.91  626.82  622.56  ‐44.34  626.45  617.71  123.33  625.71  616.51
  217.38  625.34  619.24  274.03  625.16  619.85  347.64  624.98  620.85
  399.14  624.79  620.63

Upstream Bridge Cross Section Data
Station Elevation Data    num=      25
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
‐269.493   626.3‐197.049  594.96‐190.287  594.96‐175.798  594.57 ‐161.31  594.11
‐141.025  589.88‐128.468   576.4‐113.013   573.1‐100.456   567.9 ‐88.865   562.7
 ‐44.433   555.5       0   555.5  104.32   556.5 148.753   557.8 159.378   561.9
 183.526   565.4 200.913   574.9 207.674   576.4 221.197  590.35 237.618  591.91
 247.277  592.11 252.107   593.5 261.766   593.3  265.63  592.58 355.461  596.35

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
‐269.493     .08‐128.468     .03 207.674     .08

Bank Sta: Left   Right    Coeff Contr.   Expan.
      ‐128.468 207.674             .1       .3
Ineffective Flow     num=       1
   Sta L   Sta R    Elev  Permanent
‐269.493    ‐260   575.6       F
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Blocked Obstructions     num=       2
   Sta L   Sta R    Elev   Sta L   Sta R    Elev
 ‐62.795 ‐42.465  589.32  121.58  141.91  589.22
Skew Angle = 15

Downstream  Deck/Roadway Coordinates
    num=      16
     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord
 ‐519.53  628.06       0 ‐519.53  627.92       0 ‐471.24  627.74       0
 ‐422.94  627.55       0 ‐374.64  627.37       0 ‐326.35  627.18       0
 ‐295.35  627.18       0 ‐295.35  627.18  622.94    ‐243     627  622.67
 ‐194.14  626.82  622.56  ‐96.56  626.45  617.71    71.1  625.71  616.51
  165.15  625.34  619.24  221.81  625.16  619.85  295.41  624.98  620.85
  346.91  624.79  620.63

Downstream Bridge Cross Section Data
Station Elevation Data    num=      26
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
‐309.096  625.77‐289.778  620.15‐235.686  596.21‐231.822  595.42‐218.299  595.44
‐199.947   594.7‐181.594  589.35‐159.378   576.4‐122.673   572.6 ‐85.001   562.4
 ‐42.501   555.8       0   555.6  42.501   556.8  85.001   560.9  93.695  562.66
 117.843   568.2 134.264   574.9 158.412   576.4 195.117  590.81 210.572  591.63
 222.163   592.1 226.993  593.48 237.618  593.56 241.481  593.21 299.437  609.46
 331.313  610.92

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
‐309.096     .08‐159.378     .03 158.412     .08

Bank Sta: Left   Right    Coeff Contr.   Expan.
      ‐159.378 158.412             .1       .3
Ineffective Flow     num=       1
   Sta L   Sta R    Elev  Permanent
‐309.096    ‐310   575.6       F
Blocked Obstructions     num=       2
   Sta L   Sta R    Elev   Sta L   Sta R    Elev
‐115.015 ‐94.685  589.22   69.35   89.68  589.26
Skew Angle = 15

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 Abutments =  1 

Abutment Data
Upstream     num=       3
     Sta    Elev     Sta    Elev     Sta    Elev
 ‐243.12  622.94 ‐238.79  622.94 ‐238.79       0
Downstream     num=       3
     Sta    Elev     Sta    Elev     Sta    Elev
 ‐295.35  622.94 ‐291.02  622.94 ‐291.02       0

Number of Piers =  7 

Pier Data
Pier Station     Upstream= ‐190.77    Downstream=    ‐243
Upstream     num=       2
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    Width   Elev    Width   Elev
     2.5       0     2.5  622.67
Downstream     num=       2
    Width   Elev    Width   Elev
     2.5       0     2.5  622.67

Pier Data
Pier Station     Upstream= ‐141.91    Downstream= ‐194.14
Upstream     num=       2
    Width   Elev    Width   Elev
    3.75       0    3.75  622.56
Downstream     num=       2
    Width   Elev    Width   Elev
    3.75       0    3.75  622.56

Pier Data
Pier Station     Upstream=  ‐44.34    Downstream=  ‐96.56
Upstream     num=       2
    Width   Elev    Width   Elev
    3.75       0    3.75  617.71
Downstream     num=       2
    Width   Elev    Width   Elev
    3.75       0    3.75  617.71

Pier Data
Pier Station     Upstream=  123.33    Downstream=    71.1
Upstream     num=       2
    Width   Elev    Width   Elev
     3.5       0     3.5  616.51
Downstream     num=       2
    Width   Elev    Width   Elev
     3.5       0     3.5  616.51

Pier Data
Pier Station     Upstream=  217.38    Downstream=  165.15
Upstream     num=       2
    Width   Elev    Width   Elev
    3.75       0    3.75  619.24
Downstream     num=       2
    Width   Elev    Width   Elev
    3.75       0    3.75  619.24

Pier Data
Pier Station     Upstream=  274.03    Downstream=  221.81
Upstream     num=       2
    Width   Elev    Width   Elev
     3.5       0     3.5  619.85
Downstream     num=       2
    Width   Elev    Width   Elev
     3.5       0     3.5  619.85

Pier Data
Pier Station     Upstream=  347.64    Downstream=  295.41
Upstream     num=       2
    Width   Elev    Width   Elev
       4       0       4  620.85
Downstream     num=       2
    Width   Elev    Width   Elev
       4       0       4  620.85

Number of Bridge Coefficient Sets =  1 
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Low Flow Methods and Data
       Energy            
       Momentum               Cd   =    1.33
       Yarnell                KVal =      .9
       W.S. Pro Method

  W.S.Pro Data
    Left Embankment
       El of the top of the embankment = 626.3
       El of the toe of the abutment   = 613.02
    Right Embankment
       El of the top of the embankment = 626.3
       El of the toe of the abutment   = 613.02
    Abtument Type                      = 1 Vert. abutments and vert. embankments with or without 
wingwalls
    Slope of abutments                 = 
    Top with of embankment             = 30.7
    Centroid station of bridge opening = 
    Wing Wall Type                     = No wing walls present
       Width                           = 
       Angle                           = 
       Radius                          = 
    Guide Banks Type                   = No Guide Bank present
       Length                          = 
       Offset                          = 
       Angle                           = 

Selected Low Flow Methods = Highest Energy Answer

High Flow Method
       Energy Only

Additional Bridge Parameters
       Add Friction component to Momentum
       Do not add Weight component to Momentum
       Class B flow critical depth computations use critical depth 
           inside the bridge at the upstream end
       Criteria to check for pressure flow = Upstream energy grade line

CROSS SECTION          

RIVER: Ship Canal      
REACH: Ship Canal         RS: 7015    

INPUT
Description: SN 016‐0487 & 0486 Downstream Bridge XS
Station Elevation Data    num=      26
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
‐309.096  625.77‐289.778  620.15‐235.686  596.21‐231.822  595.42‐218.299  595.44
‐199.947   594.7‐181.594  589.35‐159.378   576.4‐122.673   572.6 ‐85.001   562.4
 ‐42.501   555.8       0   555.6  42.501   556.8  85.001   560.9  93.695  562.66
 117.843   568.2 134.264   574.9 158.412   576.4 195.117  590.81 210.572  591.63
 222.163   592.1 226.993  593.48 237.618  593.56 241.481  593.21 299.437  609.46
 331.313  610.92

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
‐309.096     .08‐159.378     .03 158.412     .08

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
      ‐159.378 158.412              105     105     105             .1       .3
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Ineffective Flow     num=       1
   Sta L   Sta R    Elev  Permanent
‐309.096    ‐310   575.6       F
Blocked Obstructions     num=       2
   Sta L   Sta R    Elev   Sta L   Sta R    Elev
‐115.015 ‐94.685  589.22   69.35   89.68  589.26
Skew Angle = 15

CROSS SECTION          

RIVER: Ship Canal      
REACH: Ship Canal         RS: 6910    

INPUT
Description: Sta.69+10
Station Elevation Data    num=      31
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
 ‐316.79  589.99‐305.832   593.7‐294.874  595.83‐282.919  596.06‐264.988  596.42
‐247.056  592.93 ‐225.14  595.93‐194.258  576.39‐189.277  574.49‐184.296  573.79
‐166.365  564.59 ‐141.46  559.99‐115.559  556.39 ‐90.654  555.79 ‐74.715  556.39
  ‐49.81  556.19 ‐24.905  555.39       0  552.89  24.905  552.89  50.806  555.99
  75.711  562.39  92.646  570.49  98.623  572.69   104.6  576.39 126.517  590.85
 136.479  591.38 148.433  591.77 161.384  592.08 166.365  593.58 176.326  593.65
 182.304   592.6

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
 ‐316.79     .08‐194.258     .03   104.6     .08

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
      ‐194.258   104.6              360     360     360             .1       .3
Skew Angle = 5

CROSS SECTION          

RIVER: Ship Canal      
REACH: Ship Canal         RS: 6550    

INPUT
Description: Sta. 65+50
Station Elevation Data    num=      36
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
‐595.724  603.77 ‐570.82  602.98‐524.995  600.59‐425.375  593.95‐304.836  593.02
‐279.931  594.83 ‐196.25  576.39‐191.269  574.69‐186.288  573.89‐170.349  569.09
‐144.448  561.39‐119.543  560.09 ‐94.638  557.69 ‐69.734  555.69 ‐44.829  556.09
 ‐24.905  555.39       0  555.19  24.905  555.99   49.81  560.99  74.715  565.59
   91.65  573.09  96.631  574.39 102.608  576.39 129.505  590.96 150.425  592.01
 163.376  592.61 177.323   592.7 181.307  593.55 192.266  593.44  196.25  592.45
 202.228  593.24 213.186  593.25 222.151   590.2 243.072  596.74 255.026  594.86
  274.95  594.79

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
‐595.724     .08 ‐196.25     .03 102.608     .08

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
       ‐196.25 102.608              550     550     550             .1       .3
Skew Angle = 5

CROSS SECTION          
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RIVER: Ship Canal      
REACH: Ship Canal         RS: 6000    

INPUT
Description: Sta. 60+00
Station Elevation Data    num=      40
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    ‐605  603.03    ‐581  602.58    ‐554  602.83    ‐485  597.16    ‐433  598.72
    ‐399  598.84    ‐348  599.41    ‐217  584.11    ‐183  576.39    ‐178  574.79
    ‐173  573.99    ‐154  562.79    ‐129  561.39    ‐104  559.89     ‐79  558.69
     ‐54  557.69     ‐50  557.69     ‐25  557.59       0  557.39      25  557.99
      50  559.49      75  561.19      95  573.19     100  574.69     105  576.39
     139  588.79     162  589.48     170  592.15     178  592.95     192  593.47
     203  593.55     213  590.62     221   593.6     246  593.85     252  592.53
     260  592.88     263  594.84     275  590.28     294  592.72     351  593.49

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
    ‐605     .08    ‐183     .03     105     .08

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
          ‐183     105                0       0       0             .1       .3

                                                                                

SUMMARY OF MANNING'S N VALUES 

River:Ship Canal      
                                                                 
      Reach          River Sta.       n1        n2        n3     
                                                                 
 Ship Canal           10377              .08       .03       .08 
 Ship Canal           9888               .08       .03       .08 
 Ship Canal           9529               .08       .03       .08 
 Ship Canal           9374.5             .08       .03       .08 
 Ship Canal           9266         Bridge                      
 Ship Canal           9141.67            .08       .03       .08 
 Ship Canal           9083               .08       .03       .08 
 Ship Canal           8659               .08       .03       .08 
 Ship Canal           8550               .08       .03       .08 
 Ship Canal           8175               .08       .03       .08 
 Ship Canal           8030               .08       .03       .08 
 Ship Canal           7570               .08       .03       .08 
 Ship Canal           7460               .08       .03       .08 
 Ship Canal           7459         Bridge                      
 Ship Canal           7410               .08       .03       .08 
 Ship Canal           7250               .08       .03       .08 
 Ship Canal           7160               .08       .03       .08 
 Ship Canal           7098         Bridge                      
 Ship Canal           7015               .08       .03       .08 
 Ship Canal           6910               .08       .03       .08 
 Ship Canal           6550               .08       .03       .08 
 Ship Canal           6000               .08       .03       .08 
                                                                 

                                                                                

SUMMARY OF REACH LENGTHS

River: Ship Canal      
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ACDR_PR
                                                                 
      Reach          River Sta.      Left     Channel    Right   
                                                                 
 Ship Canal           10377              489       489       489 
 Ship Canal           9888               359       359       359 
 Ship Canal           9529            154.66    154.66    154.66 
 Ship Canal           9374.5           232.7     232.7     232.7 
 Ship Canal           9266         Bridge                        
 Ship Canal           9141.67          58.64     58.64     58.64 
 Ship Canal           9083               424       424       424 
 Ship Canal           8659               109       109       109 
 Ship Canal           8550               375       375       375 
 Ship Canal           8175               145       145       145 
 Ship Canal           8030               460       460       460 
 Ship Canal           7570               110       110       110 
 Ship Canal           7460                50        50        50 
 Ship Canal           7459         Bridge                        
 Ship Canal           7410               160       160       160 
 Ship Canal           7250                90        90        90 
 Ship Canal           7160               145       145       145 
 Ship Canal           7098         Bridge                        
 Ship Canal           7015               105       105       105 
 Ship Canal           6910               360       360       360 
 Ship Canal           6550               550       550       550 
 Ship Canal           6000                 0         0         0 
                                                                 

                                                                                

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River: Ship Canal      

                                                       
      Reach          River Sta.     Contr.    Expan.   
                                                       
 Ship Canal           10377           .1        .3 
 Ship Canal           9888            .1        .3 
 Ship Canal           9529            .1        .3 
 Ship Canal           9374.5          .1        .3 
 Ship Canal           9266     Bridge              
 Ship Canal           9141.67         .1        .3 
 Ship Canal           9083            .1        .3 
 Ship Canal           8659            .1        .3 
 Ship Canal           8550            .1        .3 
 Ship Canal           8175            .1        .3 
 Ship Canal           8030            .1        .3 
 Ship Canal           7570            .1        .3 
 Ship Canal           7460            .1        .3 
 Ship Canal           7459     Bridge              
 Ship Canal           7410            .1        .3 
 Ship Canal           7250            .1        .3 
 Ship Canal           7160            .1        .3 
 Ship Canal           7098     Bridge              
 Ship Canal           7015            .1        .3 
 Ship Canal           6910            .1        .3 
 Ship Canal           6550            .1        .3 
 Ship Canal           6000            .1        .3 
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Hydraulic Report – Caton Farm Road Extension over 
Fraction Run and North Fraction Run 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

10-Year Proposed 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

HEC-RAS  Plan: Proposed   River: Ship Canal   Reach: Ship Canal    Profile: 10-year
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)  
Ship Canal 10377   10-year 8500.00 558.33 583.69 583.73 0.000020 1.60 5383.05 285.31 0.06
Ship Canal 9888    10-year 8500.00 558.04 583.68 583.72 0.000019 1.54 5612.01 311.38 0.06
Ship Canal 9529    10-year 8500.00 556.91 583.68 562.82 583.71 0.000018 1.49 5731.79 303.43 0.06
Ship Canal 9374.5  10-year 8500.00 557.08 583.66 563.36 583.71 0.000032 1.70 5055.68 275.07 0.07
Ship Canal 9266    Bridge
Ship Canal 9141.67 10-year 8500.00 557.33 583.66 583.70 0.000031 1.65 5251.22 296.41 0.07
Ship Canal 9083    10-year 8500.00 557.39 583.66 583.69 0.000016 1.42 6102.00 343.61 0.06
Ship Canal 8659    10-year 8500.00 556.71 583.66 583.69 0.000015 1.42 6065.42 318.96 0.06
Ship Canal 8550    10-year 8500.00 554.64 583.66 583.68 0.000009 1.22 7069.42 329.92 0.04
Ship Canal 8175    10-year 8500.00 559.23 583.65 583.68 0.000014 1.36 6302.96 325.77 0.05
Ship Canal 8030    10-year 8500.00 557.74 583.65 583.68 0.000014 1.42 6111.06 316.35 0.05
Ship Canal 7570    10-year 8500.00 556.01 583.64 561.79 583.67 0.000012 1.33 6509.14 328.25 0.05
Ship Canal 7460    10-year 8500.00 554.91 583.63 561.24 583.67 0.000021 1.47 5891.22 278.91 0.05
Ship Canal 7459    Bridge
Ship Canal 7410    10-year 8500.00 555.41 583.63 561.30 583.67 0.000024 1.60 5446.57 266.56 0.06
Ship Canal 7250    10-year 8500.00 555.21 583.63 560.69 583.66 0.000009 1.22 7073.55 326.36 0.04
Ship Canal 7160    10-year 8500.00 555.50 583.63 560.30 583.66 0.000015 1.24 6907.58 309.23 0.05
Ship Canal 7098    Bridge
Ship Canal 7015    10-year 8500.00 555.60 583.62 561.69 583.65 0.000024 1.51 5725.28 307.90 0.06
Ship Canal 6910    10-year 8500.00 552.89 583.63 583.65 0.000008 1.16 7398.54 321.26 0.04
Ship Canal 6550    10-year 8500.00 555.19 583.62 583.64 0.000010 1.26 6901.12 345.01 0.05
Ship Canal 6000    10-year 8500.00 557.39 583.61 562.57 583.64 0.000012 1.32 6591.91 339.59 0.05



 

HEC-RAS  Plan: Proposed   River: Ship Canal   Reach: Ship Canal    Profile: 10-year
Reach River Sta Profile E.G. Elev W.S. Elev Vel Head Frctn Loss C & E Loss Q Left Q Channel Q Right Top Width

(ft) (ft) (ft) (ft) (ft) (cfs) (cfs) (cfs) (ft)
Ship Canal 10377   10-year 583.73 583.69 0.04 0.01 0.00 7.30 8489.38 3.32 285.31
Ship Canal 9888    10-year 583.72 583.68 0.04 0.01 0.00 6.05 8481.04 12.91 311.38
Ship Canal 9529    10-year 583.71 583.68 0.03 0.00 0.00 3.08 8494.13 2.79 303.43
Ship Canal 9374.5  10-year 583.71 583.66 0.04 0.00 0.00 3.90 8487.49 8.61 275.07
Ship Canal 9266    Bridge
Ship Canal 9141.67 10-year 583.70 583.66 0.04 0.00 0.00 3.51 8474.02 22.47 296.41
Ship Canal 9083    10-year 583.69 583.66 0.03 0.01 0.00 2.52 8477.08 20.40 343.61
Ship Canal 8659    10-year 583.69 583.66 0.03 0.00 0.00 5.25 8486.18 8.57 318.96
Ship Canal 8550    10-year 583.68 583.66 0.02 0.00 0.00 7.53 8484.92 7.54 329.92
Ship Canal 8175    10-year 583.68 583.65 0.03 0.00 0.00 3.80 8490.06 6.14 325.77
Ship Canal 8030    10-year 583.68 583.65 0.03 0.01 0.00 6.70 8478.94 14.36 316.35
Ship Canal 7570    10-year 583.67 583.64 0.03 0.00 0.00 9.91 8481.59 8.50 328.25
Ship Canal 7460    10-year 583.67 583.63 0.03 0.00 0.00 10.27 8478.92 10.81 278.91
Ship Canal 7459    Bridge
Ship Canal 7410    10-year 583.67 583.63 0.04 0.00 0.01 14.07 8467.37 18.57 266.56
Ship Canal 7250    10-year 583.66 583.63 0.02 0.00 0.00 4.37 8488.29 7.33 326.36
Ship Canal 7160    10-year 583.66 583.63 0.02 0.00 0.00 3.15 8493.53 3.32 309.23
Ship Canal 7098    Bridge
Ship Canal 7015    10-year 583.65 583.62 0.04 0.00 0.00 8.62 8477.92 13.46 307.90
Ship Canal 6910    10-year 583.65 583.63 0.02 0.00 0.00 4.58 8491.07 4.35 321.26
Ship Canal 6550    10-year 583.64 583.62 0.02 0.01 0.00 16.46 8477.30 6.24 345.01
Ship Canal 6000    10-year 583.64 583.61 0.03 16.95 8472.76 10.29 339.59
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Errors Warnings and Notes for Plan : Proposed
Location: River: Ship Canal  Reach: Ship Canal     RS: 9374.5     Profile: 10-year
Warning: Divided flow computed for this cross-section.
Location: River: Ship Canal  Reach: Ship Canal     RS: 9266     Profile: 10-year
Warning: For the final momentum answer at the bridge, the upstream energy was computed lower than the downstream energy.  This is not physically possible, the momentum 

answer has been disregarded.
Location: River: Ship Canal  Reach: Ship Canal     RS: 9141.67     Profile: 10-year
Warning: Divided flow computed for this cross-section.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7460     Profile: 10-year
Warning: Divided flow computed for this cross-section.
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water surface was used.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7459     Profile: 10-year
Warning: The Yarnell method gave an invalid answer.  The upstream energy was less than the downstream energy.  The program defaulted to the next valid (user selected) method. 

 If the Yarnell method was the only one selected, the program will default to an energy based solution.
Warning: For the final momentum answer at the bridge, the upstream energy was computed lower than the downstream energy.  This is not physically possible, the momentum 

answer has been disregarded.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7459     Profile: 10-year Upstream
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water surface was used.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7459     Profile: 10-year Downstream
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water surface was used.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7410     Profile: 10-year
Warning: Divided flow computed for this cross-section.
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4.  This may indicate the need for additional cross 

sections.
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water surface was used.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7160     Profile: 10-year
Warning: Divided flow computed for this cross-section.
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water surface was used.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7098     Profile: 10-year
Warning: The Yarnell method gave an invalid answer.  The upstream energy was less than the downstream energy.  The program defaulted to the next valid (user selected) method. 

 If the Yarnell method was the only one selected, the program will default to an energy based solution.
Warning: For the final momentum answer at the bridge, the upstream energy was computed lower than the downstream energy.  This is not physically possible, the momentum 

answer has been disregarded.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7098     Profile: 10-year Upstream
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water surface was used.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7098     Profile: 10-year Downstream
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water surface was used.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7015     Profile: 10-year
Warning: Divided flow computed for this cross-section.
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4.  This may indicate the need for additional cross 

sections.
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water surface was used.



 

 
 
 

Hydraulic Report – I-55 over 
Chicago Sanitary & Ship Canal 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

50-Year Proposed 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

HEC-RAS  Plan: Proposed   River: Ship Canal   Reach: Ship Canal    Profile: 50-year
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)  
Ship Canal 10377   50-year 11300.00 558.33 586.89 586.94 0.000021 1.83 6312.62 295.58 0.07
Ship Canal 9888    50-year 11300.00 558.04 586.88 586.93 0.000020 1.75 6626.13 322.22 0.06
Ship Canal 9529    50-year 11300.00 556.91 586.88 563.85 586.92 0.000019 1.71 6715.53 311.35 0.06
Ship Canal 9374.5  50-year 11300.00 557.08 586.86 564.33 586.92 0.000036 1.94 5949.02 283.74 0.07
Ship Canal 9266    Bridge
Ship Canal 9141.67 50-year 11300.00 557.33 586.76 586.82 0.000034 1.88 6187.88 306.25 0.07
Ship Canal 9083    50-year 11300.00 557.39 586.77 586.81 0.000017 1.62 7186.73 353.84 0.06
Ship Canal 8659    50-year 11300.00 556.71 586.76 586.81 0.000017 1.64 7073.33 329.40 0.06
Ship Canal 8550    50-year 11300.00 554.64 586.77 586.80 0.000011 1.43 8117.62 344.16 0.05
Ship Canal 8175    50-year 11300.00 559.23 586.76 586.80 0.000015 1.57 7361.30 358.18 0.06
Ship Canal 8030    50-year 11300.00 557.74 586.75 586.79 0.000016 1.64 7118.97 332.45 0.06
Ship Canal 7570    50-year 11300.00 556.01 586.75 562.72 586.79 0.000014 1.54 7552.54 343.39 0.05
Ship Canal 7460    50-year 11300.00 554.91 586.74 562.26 586.78 0.000025 1.72 6777.79 292.39 0.06
Ship Canal 7459    Bridge
Ship Canal 7410    50-year 11300.00 555.41 586.73 562.25 586.78 0.000030 1.87 6302.16 285.25 0.06
Ship Canal 7250    50-year 11300.00 555.21 586.74 561.55 586.77 0.000011 1.42 8104.48 337.74 0.05
Ship Canal 7160    50-year 11300.00 555.50 586.74 561.19 586.77 0.000018 1.45 7876.63 315.13 0.05
Ship Canal 7098    Bridge
Ship Canal 7015    50-year 11300.00 555.60 586.72 562.74 586.76 0.000027 1.74 6700.56 321.11 0.06
Ship Canal 6910    50-year 11300.00 552.89 586.73 586.76 0.000009 1.37 8410.31 330.87 0.05
Ship Canal 6550    50-year 11300.00 555.19 586.72 586.75 0.000012 1.47 8001.96 364.81 0.05
Ship Canal 6000    50-year 11300.00 557.39 586.71 563.32 586.75 0.000013 1.54 7693.06 372.56 0.05



 

HEC-RAS  Plan: Proposed   River: Ship Canal   Reach: Ship Canal    Profile: 50-year
Reach River Sta Profile E.G. Elev W.S. Elev Vel Head Frctn Loss C & E Loss Q Left Q Channel Q Right Top Width

(ft) (ft) (ft) (ft) (ft) (cfs) (cfs) (cfs) (ft)
Ship Canal 10377   50-year 586.94 586.89 0.05 0.01 0.00 22.05 11267.64 10.32 295.58
Ship Canal 9888    50-year 586.93 586.88 0.05 0.01 0.00 18.14 11249.49 32.37 322.22
Ship Canal 9529    50-year 586.92 586.88 0.05 0.00 0.00 10.03 11280.39 9.58 311.35
Ship Canal 9374.5  50-year 586.92 586.86 0.06 12.38 11262.74 24.89 283.74
Ship Canal 9266    Bridge
Ship Canal 9141.67 50-year 586.82 586.76 0.05 0.00 0.00 10.91 11236.66 52.43 306.25
Ship Canal 9083    50-year 586.81 586.77 0.04 0.01 0.00 7.67 11247.55 44.78 353.84
Ship Canal 8659    50-year 586.81 586.76 0.04 0.00 0.00 16.25 11260.19 23.57 329.40
Ship Canal 8550    50-year 586.80 586.77 0.03 0.00 0.00 21.11 11257.77 21.13 344.16
Ship Canal 8175    50-year 586.80 586.76 0.04 0.00 0.00 11.68 11269.85 18.46 358.18
Ship Canal 8030    50-year 586.79 586.75 0.04 0.01 0.00 18.44 11242.03 39.53 332.45
Ship Canal 7570    50-year 586.79 586.75 0.04 0.00 0.00 27.29 11249.29 23.41 343.39
Ship Canal 7460    50-year 586.78 586.74 0.05 0.00 0.00 29.36 11239.74 30.90 292.39
Ship Canal 7459    Bridge
Ship Canal 7410    50-year 586.78 586.73 0.05 0.00 0.01 40.38 11206.33 53.29 285.25
Ship Canal 7250    50-year 586.77 586.74 0.03 0.00 0.00 12.23 11267.28 20.50 337.74
Ship Canal 7160    50-year 586.77 586.74 0.03 0.00 0.00 8.96 11281.58 9.46 315.13
Ship Canal 7098    Bridge
Ship Canal 7015    50-year 586.76 586.72 0.05 0.00 0.01 23.93 11238.74 37.33 321.11
Ship Canal 6910    50-year 586.76 586.73 0.03 0.00 0.00 12.90 11274.84 12.27 330.87
Ship Canal 6550    50-year 586.75 586.72 0.03 0.01 0.00 45.60 11237.10 17.30 364.81
Ship Canal 6000    50-year 586.75 586.71 0.04 44.98 11226.58 28.44 372.56
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Errors Warnings and Notes for Plan : Proposed
Location: River: Ship Canal  Reach: Ship Canal     RS: 9374.5     Profile: 50-year
Warning: Divided flow computed for this cross-section.
Location: River: Ship Canal  Reach: Ship Canal     RS: 9141.67     Profile: 50-year
Warning: Divided flow computed for this cross-section.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7460     Profile: 50-year
Warning: Divided flow computed for this cross-section.
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water surface was used.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7459     Profile: 50-year
Warning: The Yarnell method gave an invalid answer.  The upstream energy was less than the downstream energy.  The program defaulted to the next valid (user selected) method. 

 If the Yarnell method was the only one selected, the program will default to an energy based solution.
Warning: For the final momentum answer at the bridge, the upstream energy was computed lower than the downstream energy.  This is not physically possible, the momentum 

answer has been disregarded.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7459     Profile: 50-year Upstream
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water surface was used.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7459     Profile: 50-year Downstream
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water surface was used.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7410     Profile: 50-year
Warning: Divided flow computed for this cross-section.
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4.  This may indicate the need for additional cross 

sections.
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water surface was used.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7160     Profile: 50-year
Warning: Divided flow computed for this cross-section.
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water surface was used.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7098     Profile: 50-year
Warning: The Yarnell method gave an invalid answer.  The upstream energy was less than the downstream energy.  The program defaulted to the next valid (user selected) method. 

 If the Yarnell method was the only one selected, the program will default to an energy based solution.
Warning: For the final momentum answer at the bridge, the upstream energy was computed lower than the downstream energy.  This is not physically possible, the momentum 

answer has been disregarded.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7098     Profile: 50-year Upstream
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water surface was used.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7098     Profile: 50-year Downstream
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water surface was used.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7015     Profile: 50-year
Warning: Divided flow computed for this cross-section.
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4.  This may indicate the need for additional cross 

sections.
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water surface was used.
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HEC-RAS  Plan: Proposed   River: Ship Canal   Reach: Ship Canal    Profile: 100-year
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)  
Ship Canal 10377   100-year 12800.00 558.33 587.94 588.00 0.000023 1.98 6626.43 304.49 0.07
Ship Canal 9888    100-year 12800.00 558.04 587.93 587.99 0.000022 1.90 6966.77 325.39 0.07
Ship Canal 9529    100-year 12800.00 556.91 587.93 564.30 587.98 0.000021 1.85 7044.32 314.02 0.07
Ship Canal 9374.5  100-year 12800.00 557.08 587.91 564.82 587.98 0.000040 2.09 6248.12 286.64 0.08
Ship Canal 9266    Bridge
Ship Canal 9141.67 100-year 12800.00 557.33 587.77 587.84 0.000038 2.03 6498.07 309.44 0.07
Ship Canal 9083    100-year 12800.00 557.39 587.78 587.83 0.000019 1.75 7545.46 357.15 0.06
Ship Canal 8659    100-year 12800.00 556.71 587.77 587.82 0.000019 1.78 7407.00 332.79 0.06
Ship Canal 8550    100-year 12800.00 554.64 587.78 587.82 0.000012 1.56 8467.07 348.78 0.05
Ship Canal 8175    100-year 12800.00 559.23 587.77 587.81 0.000017 1.71 7726.35 366.88 0.06
Ship Canal 8030    100-year 12800.00 557.74 587.76 587.81 0.000018 1.79 7456.04 337.67 0.06
Ship Canal 7570    100-year 12800.00 556.01 587.75 563.17 587.80 0.000015 1.68 7900.36 348.29 0.06
Ship Canal 7460    100-year 12800.00 554.91 587.74 562.71 587.79 0.000029 1.87 7073.41 296.75 0.06
Ship Canal 7459    Bridge
Ship Canal 7410    100-year 12800.00 555.41 587.73 562.77 587.79 0.000034 2.04 6590.86 291.28 0.07
Ship Canal 7250    100-year 12800.00 555.21 587.74 561.98 587.78 0.000012 1.55 8445.43 341.43 0.05
Ship Canal 7160    100-year 12800.00 555.50 587.74 561.63 587.78 0.000020 1.58 8193.85 317.04 0.05
Ship Canal 7098    Bridge
Ship Canal 7015    100-year 12800.00 555.60 587.72 563.25 587.77 0.000031 1.88 7024.09 325.38 0.07
Ship Canal 6910    100-year 12800.00 552.89 587.73 587.77 0.000011 1.49 8743.56 333.97 0.05
Ship Canal 6550    100-year 12800.00 555.19 587.72 587.76 0.000013 1.60 8370.50 371.20 0.05
Ship Canal 6000    100-year 12800.00 557.39 587.71 563.70 587.75 0.000015 1.67 8071.27 383.86 0.06



 

HEC-RAS  Plan: Proposed   River: Ship Canal   Reach: Ship Canal    Profile: 100-year
Reach River Sta Profile E.G. Elev W.S. Elev Vel Head Frctn Loss C & E Loss Q Left Q Channel Q Right Top Width

(ft) (ft) (ft) (ft) (ft) (cfs) (cfs) (cfs) (ft)
Ship Canal 10377   100-year 588.00 587.94 0.06 0.01 0.00 27.08 12758.55 14.37 304.49
Ship Canal 9888    100-year 587.99 587.93 0.06 0.01 0.00 25.05 12731.95 43.00 325.39
Ship Canal 9529    100-year 587.98 587.93 0.05 0.00 0.00 14.46 12771.96 13.58 314.02
Ship Canal 9374.5  100-year 587.98 587.91 0.07 17.31 12748.47 34.22 286.64
Ship Canal 9266    Bridge
Ship Canal 9141.67 100-year 587.84 587.77 0.06 0.00 0.00 15.18 12716.10 68.72 309.44
Ship Canal 9083    100-year 587.83 587.78 0.05 0.01 0.00 10.60 12731.61 57.80 357.15
Ship Canal 8659    100-year 587.82 587.77 0.05 0.00 0.00 22.56 12745.87 31.57 332.79
Ship Canal 8550    100-year 587.82 587.78 0.04 0.01 0.00 28.78 12742.41 28.81 348.78
Ship Canal 8175    100-year 587.81 587.77 0.05 0.00 0.00 16.19 12754.35 29.45 366.88
Ship Canal 8030    100-year 587.81 587.76 0.05 0.01 0.00 25.01 12721.37 53.62 337.67
Ship Canal 7570    100-year 587.80 587.75 0.04 0.00 0.00 37.04 12731.19 31.77 348.29
Ship Canal 7460    100-year 587.79 587.74 0.05 0.00 0.00 40.28 12717.34 42.39 296.75
Ship Canal 7459    Bridge
Ship Canal 7410    100-year 587.79 587.73 0.06 0.00 0.01 55.44 12671.39 73.17 291.28
Ship Canal 7250    100-year 587.78 587.74 0.04 0.00 0.00 16.65 12755.42 27.92 341.43
Ship Canal 7160    100-year 587.78 587.74 0.04 0.00 0.00 12.29 12774.75 12.97 317.04
Ship Canal 7098    Bridge
Ship Canal 7015    100-year 587.77 587.72 0.05 0.00 0.01 32.54 12716.67 50.78 325.38
Ship Canal 6910    100-year 587.77 587.73 0.03 0.00 0.00 17.61 12765.64 16.75 333.97
Ship Canal 6550    100-year 587.76 587.72 0.04 0.01 0.00 61.95 12714.55 23.50 371.20
Ship Canal 6000    100-year 587.75 587.71 0.04 62.47 12698.93 38.60 383.86
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Errors Warnings and Notes for Plan : Proposed
Location: River: Ship Canal  Reach: Ship Canal     RS: 9374.5     Profile: 100-year
Warning: Divided flow computed for this cross-section.
Location: River: Ship Canal  Reach: Ship Canal     RS: 9141.67     Profile: 100-year
Warning: Divided flow computed for this cross-section.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7460     Profile: 100-year
Warning: Divided flow computed for this cross-section.
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water surface was used.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7459     Profile: 100-year
Warning: The Yarnell method gave an invalid answer.  The upstream energy was less than the downstream energy.  The program defaulted to the next valid (user selected) method. 

 If the Yarnell method was the only one selected, the program will default to an energy based solution.
Warning: For the final momentum answer at the bridge, the upstream energy was computed lower than the downstream energy.  This is not physically possible, the momentum 

answer has been disregarded.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7459     Profile: 100-year Upstream
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water surface was used.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7459     Profile: 100-year Downstream
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water surface was used.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7410     Profile: 100-year
Warning: Divided flow computed for this cross-section.
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4.  This may indicate the need for additional cross 

sections.
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water surface was used.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7160     Profile: 100-year
Warning: Divided flow computed for this cross-section.
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water surface was used.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7098     Profile: 100-year
Warning: The Yarnell method gave an invalid answer.  The upstream energy was less than the downstream energy.  The program defaulted to the next valid (user selected) method. 

 If the Yarnell method was the only one selected, the program will default to an energy based solution.
Warning: For the final momentum answer at the bridge, the upstream energy was computed lower than the downstream energy.  This is not physically possible, the momentum 

answer has been disregarded.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7098     Profile: 100-year Upstream
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water surface was used.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7098     Profile: 100-year Downstream
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water surface was used.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7015     Profile: 100-year
Warning: Divided flow computed for this cross-section.
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4.  This may indicate the need for additional cross 

sections.
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water surface was used.
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HEC-RAS  Plan: Proposed   River: Ship Canal   Reach: Ship Canal    Profile: 500-year
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)  
Ship Canal 10377   500-year 16100.00 558.33 591.48 591.56 0.000023 2.17 7732.85 327.53 0.07
Ship Canal 9888    500-year 16100.00 558.04 591.48 591.54 0.000022 2.07 8138.32 336.09 0.07
Ship Canal 9529    500-year 16100.00 556.91 591.47 565.31 591.53 0.000021 2.02 8172.64 323.04 0.07
Ship Canal 9374.5  500-year 16100.00 557.08 591.45 565.82 591.53 0.000046 2.26 7352.16 337.73 0.08
Ship Canal 9266    Bridge
Ship Canal 9141.67 500-year 16100.00 557.33 591.18 591.25 0.000044 2.20 7631.28 361.94 0.08
Ship Canal 9083    500-year 16100.00 557.39 591.19 591.25 0.000019 1.91 8781.28 367.87 0.07
Ship Canal 8659    500-year 16100.00 556.71 591.18 591.24 0.000019 1.96 8559.92 345.41 0.07
Ship Canal 8550    500-year 16100.00 554.64 591.19 591.23 0.000013 1.74 9681.72 364.37 0.06
Ship Canal 8175    500-year 16100.00 559.23 591.17 591.23 0.000017 1.88 9036.27 402.09 0.06
Ship Canal 8030    500-year 16100.00 557.74 591.16 591.22 0.000018 1.97 8635.61 355.31 0.06
Ship Canal 7570    500-year 16100.00 556.01 591.16 564.08 591.21 0.000016 1.86 9126.06 389.57 0.06
Ship Canal 7460    500-year 16100.00 554.91 591.14 563.68 591.21 0.000035 2.07 8158.74 352.18 0.07
Ship Canal 7459    Bridge
Ship Canal 7410    500-year 16100.00 555.41 591.13 563.73 591.21 0.000043 2.25 7666.00 352.81 0.08
Ship Canal 7250    500-year 16100.00 555.21 591.15 562.81 591.19 0.000013 1.73 9628.47 353.91 0.06
Ship Canal 7160    500-year 16100.00 555.50 591.14 562.53 591.19 0.000024 1.75 9365.98 376.63 0.06
Ship Canal 7098    Bridge
Ship Canal 7015    500-year 16100.00 555.60 591.12 564.29 591.18 0.000035 2.05 8235.23 388.63 0.07
Ship Canal 6910    500-year 16100.00 552.89 591.13 591.18 0.000012 1.68 9900.04 352.77 0.05
Ship Canal 6550    500-year 16100.00 555.19 591.12 591.17 0.000014 1.77 9672.69 401.52 0.06
Ship Canal 6000    500-year 16100.00 557.39 591.11 564.46 591.16 0.000016 1.85 9488.07 455.45 0.06



 

HEC-RAS  Plan: Proposed   River: Ship Canal   Reach: Ship Canal    Profile: 500-year
Reach River Sta Profile E.G. Elev W.S. Elev Vel Head Frctn Loss C & E Loss Q Left Q Channel Q Right Top Width

(ft) (ft) (ft) (ft) (ft) (cfs) (cfs) (cfs) (ft)
Ship Canal 10377   500-year 591.56 591.48 0.07 0.01 0.00 69.33 16005.56 25.10 327.53
Ship Canal 9888    500-year 591.54 591.48 0.07 0.01 0.00 53.24 15965.71 81.05 336.09
Ship Canal 9529    500-year 591.53 591.47 0.06 0.00 0.00 32.74 16036.61 30.65 323.04
Ship Canal 9374.5  500-year 591.53 591.45 0.08 40.16 15984.08 75.76 337.73
Ship Canal 9266    Bridge
Ship Canal 9141.67 500-year 591.25 591.18 0.07 0.00 0.01 34.65 15929.68 135.66 361.94
Ship Canal 9083    500-year 591.25 591.19 0.06 0.01 0.00 22.59 15972.15 105.26 367.87
Ship Canal 8659    500-year 591.24 591.18 0.06 0.00 0.00 47.57 15990.74 61.69 345.41
Ship Canal 8550    500-year 591.23 591.19 0.05 0.01 0.00 59.87 15980.20 59.93 364.37
Ship Canal 8175    500-year 591.23 591.17 0.05 0.00 0.00 34.85 15979.58 85.57 402.09
Ship Canal 8030    500-year 591.22 591.16 0.06 0.01 0.00 51.29 15938.75 109.96 355.31
Ship Canal 7570    500-year 591.21 591.16 0.05 0.00 0.00 79.51 15955.23 65.26 389.57
Ship Canal 7460    500-year 591.21 591.14 0.07 0.00 0.00 89.98 15915.34 94.69 352.18
Ship Canal 7459    Bridge
Ship Canal 7410    500-year 591.21 591.13 0.08 0.00 0.01 124.65 15811.62 163.73 352.81
Ship Canal 7250    500-year 591.19 591.15 0.05 0.00 0.00 34.63 16007.32 58.05 353.91
Ship Canal 7160    500-year 591.19 591.14 0.05 0.00 0.00 24.86 16050.73 24.41 376.63
Ship Canal 7098    Bridge
Ship Canal 7015    500-year 591.18 591.12 0.06 0.00 0.01 67.71 15930.37 101.92 388.63
Ship Canal 6910    500-year 591.18 591.13 0.04 0.00 0.00 36.97 16031.37 31.66 352.77
Ship Canal 6550    500-year 591.17 591.12 0.05 0.01 0.00 127.89 15926.22 45.89 401.52
Ship Canal 6000    500-year 591.16 591.11 0.05 142.13 15882.06 75.81 455.45
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Errors Warnings and Notes for Plan : Proposed
Location: River: Ship Canal  Reach: Ship Canal     RS: 9266     Profile: 500-year
Warning: For the final momentum answer at the bridge, the upstream energy was computed lower than the energy inside of the bridge deck.  This is not physically possible.  Please 

review your bridge data and results for reasonableness.
Location: River: Ship Canal  Reach: Ship Canal     RS: 9141.67     Profile: 500-year
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4.  This may indicate the need for additional cross 

sections.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7460     Profile: 500-year
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water surface was used.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7459     Profile: 500-year
Warning: The Yarnell method gave an invalid answer.  The upstream energy was less than the downstream energy.  The program defaulted to the next valid (user selected) method. 

 If the Yarnell method was the only one selected, the program will default to an energy based solution.
Warning: For the final momentum answer at the bridge, the upstream energy was computed lower than the downstream energy.  This is not physically possible, the momentum 

answer has been disregarded.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7459     Profile: 500-year Upstream
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water surface was used.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7459     Profile: 500-year Downstream
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water surface was used.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7410     Profile: 500-year
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4.  This may indicate the need for additional cross 

sections.
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water surface was used.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7160     Profile: 500-year
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water surface was used.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7098     Profile: 500-year
Warning: The Yarnell method gave an invalid answer.  The upstream energy was less than the downstream energy.  The program defaulted to the next valid (user selected) method. 

 If the Yarnell method was the only one selected, the program will default to an energy based solution.
Warning: For the final momentum answer at the bridge, the upstream energy was computed lower than the downstream energy.  This is not physically possible, the momentum 

answer has been disregarded.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7098     Profile: 500-year Upstream
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water surface was used.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7098     Profile: 500-year Downstream
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water surface was used.
Location: River: Ship Canal  Reach: Ship Canal     RS: 7015     Profile: 500-year
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4.  This may indicate the need for additional cross 

sections.
Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water surface was used.
Location: River: Ship Canal  Reach: Ship Canal     RS: 6910     Profile: 500-year
Warning: Divided flow computed for this cross-section.
Warning: The cross-section end points had to be extended vertically for the computed water surface.
Location: River: Ship Canal  Reach: Ship Canal     RS: 6550     Profile: 500-year
Warning: Divided flow computed for this cross-section.
Location: River: Ship Canal  Reach: Ship Canal     RS: 6000     Profile: 500-year
Warning: Divided flow computed for this cross-section.
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HEC-RAS  Plan: Proposed   River: Ship Canal   Reach: Ship Canal
Reach River Sta Profile E.G. US. Min El Prs BR Open Area Prs O WS Q Total Min El Weir Flow Q Weir Delta EG BR Sluice Coef

(ft) (ft) (sq ft) (ft) (cfs) (ft) (cfs) (ft)  
Ship Canal 9266    10-year 583.71 625.44 17731.18 8500.00 627.52 0.01
Ship Canal 9266    50-year 586.92 625.44 17731.18 11300.00 627.52 0.10
Ship Canal 9266    100-year 587.98 625.44 17731.18 12800.00 627.52 0.14
Ship Canal 9266    500-year 591.53 625.44 17731.18 16100.00 627.52 0.28

Ship Canal 7459    10-year 583.67 622.42 20362.21 8500.00 617.49 0.00
Ship Canal 7459    50-year 586.78 622.42 20362.21 11300.00 617.49 0.00
Ship Canal 7459    100-year 587.79 622.42 20362.21 12800.00 617.49 0.00
Ship Canal 7459    500-year 591.21 622.42 20362.21 16100.00 617.49 0.00

Ship Canal 7098    10-year 583.66 622.92 22774.72 8500.00 624.96 0.00
Ship Canal 7098    50-year 586.77 622.92 22774.72 11300.00 624.96 0.00
Ship Canal 7098    100-year 587.78 622.92 22774.72 12800.00 624.96 0.01
Ship Canal 7098    500-year 591.19 622.92 22774.72 16100.00 624.96 0.01



 

HEC-RAS  Plan: Proposed   River: Ship Canal   Reach: Ship Canal
Reach River Sta Profile E.G. US. W.S. US. BR Sel Method Energy EG Momen. EG Yarnell EG WSPRO EG Prs O EG Prs/Wr EG Energy/Wr EG

(ft) (ft)  (ft) (ft) (ft) (ft) (ft) (ft) (ft)
Ship Canal 9266    10-year 583.71 583.66 Energy only 583.71 583.70 583.70
Ship Canal 9266    50-year 586.92 586.86 Momentum 586.83 586.92 586.82 586.82
Ship Canal 9266    100-year 587.98 587.91 Momentum 587.85 587.98 587.84 587.84
Ship Canal 9266    500-year 591.53 591.45 Momentum 591.27 591.53 591.26 591.26

Ship Canal 7459    10-year 583.67 583.63 Energy only 583.67 583.66
Ship Canal 7459    50-year 586.78 586.74 Energy only 586.78 586.78
Ship Canal 7459    100-year 587.79 587.74 Energy only 587.79 587.79
Ship Canal 7459    500-year 591.21 591.14 Energy only 591.21 591.20

Ship Canal 7098    10-year 583.66 583.63 Energy only 583.66 583.66
Ship Canal 7098    50-year 586.77 586.74 Energy only 586.77 586.77
Ship Canal 7098    100-year 587.78 587.74 Energy only 587.78 587.78
Ship Canal 7098    500-year 591.19 591.14 Energy only 591.19 591.19



 

HEC-RAS  Plan: Proposed   River: Ship Canal   Reach: Ship Canal
Reach River Sta Profile E.G. Elev W.S. Elev Crit W.S. Frctn Loss C & E Loss Top Width Q Left Q Channel Q Right Vel Chnl

(ft) (ft) (ft) (ft) (ft) (ft) (cfs) (cfs) (cfs) (ft/s)
Ship Canal 9529    10-year 583.71 583.68 562.82 0.00 0.00 303.43 3.08 8494.13 2.79 1.49
Ship Canal 9529    50-year 586.92 586.88 563.85 0.00 0.00 311.35 10.03 11280.39 9.58 1.71
Ship Canal 9529    100-year 587.98 587.93 564.30 0.00 0.00 314.02 14.46 12771.96 13.58 1.85
Ship Canal 9529    500-year 591.53 591.47 565.31 0.00 0.00 323.04 32.74 16036.61 30.65 2.02

Ship Canal 9374.5  10-year 583.71 583.66 563.36 0.00 0.00 275.07 3.90 8487.49 8.61 1.70
Ship Canal 9374.5  50-year 586.92 586.86 564.33 283.74 12.38 11262.74 24.89 1.94
Ship Canal 9374.5  100-year 587.98 587.91 564.82 286.64 17.31 12748.47 34.22 2.09
Ship Canal 9374.5  500-year 591.53 591.45 565.82 337.73 40.16 15984.08 75.76 2.26

Ship Canal 9266    BR U 10-year 583.71 583.66 563.37 0.01 0.00 275.07 3.90 8487.49 8.61 1.70
Ship Canal 9266    BR U 50-year 586.92 586.86 564.35 283.74 12.38 11262.74 24.89 1.94
Ship Canal 9266    BR U 100-year 587.98 587.91 564.83 286.64 17.31 12748.47 34.22 2.09
Ship Canal 9266    BR U 500-year 591.53 591.45 565.85 329.23 40.19 15983.98 75.83 2.27

Ship Canal 9266    BR D 10-year 583.70 583.66 564.16 0.00 0.00 296.41 3.51 8474.02 22.47 1.65
Ship Canal 9266    BR D 50-year 586.82 586.76 565.26 306.25 10.91 11236.66 52.43 1.88
Ship Canal 9266    BR D 100-year 587.84 587.77 565.73 309.44 15.18 12716.10 68.72 2.03
Ship Canal 9266    BR D 500-year 591.25 591.18 566.75 353.44 34.61 15929.92 135.48 2.20

Ship Canal 9141.67 10-year 583.70 583.66 0.00 0.00 296.41 3.51 8474.02 22.47 1.65
Ship Canal 9141.67 50-year 586.82 586.76 0.00 0.00 306.25 10.91 11236.66 52.43 1.88
Ship Canal 9141.67 100-year 587.84 587.77 0.00 0.00 309.44 15.18 12716.10 68.72 2.03
Ship Canal 9141.67 500-year 591.25 591.18 0.00 0.01 361.94 34.65 15929.68 135.66 2.20

Ship Canal 9083    10-year 583.69 583.66 0.01 0.00 343.61 2.52 8477.08 20.40 1.42
Ship Canal 9083    50-year 586.81 586.77 0.01 0.00 353.84 7.67 11247.55 44.78 1.62
Ship Canal 9083    100-year 587.83 587.78 0.01 0.00 357.15 10.60 12731.61 57.80 1.75
Ship Canal 9083    500-year 591.25 591.19 0.01 0.00 367.87 22.59 15972.15 105.26 1.91

Ship Canal 7570    10-year 583.67 583.64 561.79 0.00 0.00 328.25 9.91 8481.59 8.50 1.33
Ship Canal 7570    50-year 586.79 586.75 562.72 0.00 0.00 343.39 27.29 11249.29 23.41 1.54
Ship Canal 7570    100-year 587.80 587.75 563.17 0.00 0.00 348.29 37.04 12731.19 31.77 1.68
Ship Canal 7570    500-year 591.21 591.16 564.08 0.00 0.00 389.57 79.51 15955.23 65.26 1.86

Ship Canal 7460    10-year 583.67 583.63 561.24 0.00 0.00 278.91 10.27 8478.92 10.81 1.47
Ship Canal 7460    50-year 586.78 586.74 562.26 0.00 0.00 292.39 29.36 11239.74 30.90 1.72



HEC-RAS  Plan: Proposed   River: Ship Canal   Reach: Ship Canal (Continued)
Reach River Sta Profile E.G. Elev W.S. Elev Crit W.S. Frctn Loss C & E Loss Top Width Q Left Q Channel Q Right Vel Chnl

(ft) (ft) (ft) (ft) (ft) (ft) (cfs) (cfs) (cfs) (ft/s)
Ship Canal 7460    100-year 587.79 587.74 562.71 0.00 0.00 296.75 40.28 12717.34 42.39 1.87
Ship Canal 7460    500-year 591.21 591.14 563.68 0.00 0.00 352.18 89.98 15915.34 94.69 2.07

Ship Canal 7459    BR U 10-year 583.67 583.63 561.24 0.00 0.00 278.91 10.27 8478.92 10.81 1.47
Ship Canal 7459    BR U 50-year 586.78 586.74 562.26 0.00 0.00 292.39 29.36 11239.74 30.90 1.72
Ship Canal 7459    BR U 100-year 587.79 587.74 562.71 0.00 0.00 296.75 40.28 12717.34 42.39 1.87
Ship Canal 7459    BR U 500-year 591.21 591.14 563.68 0.00 0.00 344.18 89.73 15915.85 94.42 2.07

Ship Canal 7459    BR D 10-year 583.67 583.63 561.30 0.00 0.00 266.56 14.07 8467.36 18.57 1.60
Ship Canal 7459    BR D 50-year 586.78 586.73 562.25 0.00 0.00 285.25 40.39 11206.32 53.30 1.87
Ship Canal 7459    BR D 100-year 587.79 587.73 562.77 0.00 0.00 291.29 55.45 12671.38 73.18 2.04
Ship Canal 7459    BR D 500-year 591.21 591.13 563.73 0.00 0.00 344.82 124.28 15812.48 163.24 2.26

Ship Canal 7410    10-year 583.67 583.63 561.30 0.00 0.01 266.56 14.07 8467.37 18.57 1.60
Ship Canal 7410    50-year 586.78 586.73 562.25 0.00 0.01 285.25 40.38 11206.33 53.29 1.87
Ship Canal 7410    100-year 587.79 587.73 562.77 0.00 0.01 291.28 55.44 12671.39 73.17 2.04
Ship Canal 7410    500-year 591.21 591.13 563.73 0.00 0.01 352.81 124.65 15811.62 163.73 2.25

Ship Canal 7250    10-year 583.66 583.63 560.69 0.00 0.00 326.36 4.37 8488.29 7.33 1.22
Ship Canal 7250    50-year 586.77 586.74 561.55 0.00 0.00 337.74 12.23 11267.28 20.50 1.42
Ship Canal 7250    100-year 587.78 587.74 561.98 0.00 0.00 341.43 16.65 12755.42 27.92 1.55
Ship Canal 7250    500-year 591.19 591.15 562.81 0.00 0.00 353.91 34.63 16007.32 58.05 1.73

Ship Canal 7160    10-year 583.66 583.63 560.30 0.00 0.00 309.23 3.15 8493.53 3.32 1.24
Ship Canal 7160    50-year 586.77 586.74 561.19 0.00 0.00 315.13 8.96 11281.58 9.46 1.45
Ship Canal 7160    100-year 587.78 587.74 561.63 0.00 0.00 317.04 12.29 12774.75 12.97 1.58
Ship Canal 7160    500-year 591.19 591.14 562.53 0.00 0.00 376.63 24.86 16050.73 24.41 1.75

Ship Canal 7098    BR U 10-year 583.66 583.63 560.31 0.00 0.00 309.23 3.15 8493.53 3.32 1.24
Ship Canal 7098    BR U 50-year 586.77 586.74 561.19 0.00 0.00 312.94 8.96 11281.94 9.10 1.45
Ship Canal 7098    BR U 100-year 587.78 587.74 561.63 0.00 0.00 313.88 12.29 12775.83 11.88 1.58
Ship Canal 7098    BR U 500-year 591.19 591.14 562.53 0.00 0.00 361.88 26.79 16051.43 21.78 1.76

Ship Canal 7098    BR D 10-year 583.65 583.62 561.69 0.00 0.00 304.15 8.63 8483.74 7.62 1.51
Ship Canal 7098    BR D 50-year 586.77 586.72 562.74 0.00 0.00 317.37 23.97 11255.64 20.40 1.74
Ship Canal 7098    BR D 100-year 587.78 587.72 563.25 0.00 0.00 321.64 32.61 12739.50 27.89 1.89
Ship Canal 7098    BR D 500-year 591.19 591.12 564.30 0.00 0.00 377.65 68.13 15972.26 59.61 2.06



HEC-RAS  Plan: Proposed   River: Ship Canal   Reach: Ship Canal (Continued)
Reach River Sta Profile E.G. Elev W.S. Elev Crit W.S. Frctn Loss C & E Loss Top Width Q Left Q Channel Q Right Vel Chnl

(ft) (ft) (ft) (ft) (ft) (ft) (cfs) (cfs) (cfs) (ft/s)
Ship Canal 7015    10-year 583.65 583.62 561.69 0.00 0.00 307.90 8.62 8477.92 13.46 1.51
Ship Canal 7015    50-year 586.76 586.72 562.74 0.00 0.01 321.11 23.93 11238.74 37.33 1.74
Ship Canal 7015    100-year 587.77 587.72 563.25 0.00 0.01 325.38 32.54 12716.67 50.78 1.88
Ship Canal 7015    500-year 591.18 591.12 564.29 0.00 0.01 388.63 67.71 15930.37 101.92 2.05

Ship Canal 6910    10-year 583.65 583.63 0.00 0.00 321.26 4.58 8491.07 4.35 1.16
Ship Canal 6910    50-year 586.76 586.73 0.00 0.00 330.87 12.90 11274.84 12.27 1.37
Ship Canal 6910    100-year 587.77 587.73 0.00 0.00 333.97 17.61 12765.64 16.75 1.49
Ship Canal 6910    500-year 591.18 591.13 0.00 0.00 352.77 36.97 16031.37 31.66 1.68
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SECTION 14 
 
 

SCOUR ANALYSIS 
  



              Stream: CSSC By:
Route \ County: I-55\Cook Checked:

Event
Abutment/
Contraction 

Scour1
Pier Scour

Contraction 
Scour

Total Pier Scour 
Depth2

Q100 N/A 6.6 2.0 8.6

Q200 N/A 6.8 2.1 8.9

Note 1. Abutments are above and outside of flood limits.  

Note 2. Includes Pier and Contraction Scour

I-55 Over the Chicago Sanitary and Ship Canal  Scour Summary
Existing Conditions- Pier

November 2017 Submittal 



              Stream: CSSC By: EMB
Route \ County: I-55\Cook Checked:

Event
Abutment/
Contraction 

Scour1
Pier Scour

Contraction 
Scour

Total Pier Scour 
Depth2

Q100 N/A 15.7 2.0 17.7

Q200 N/A 16.1 2.1 18.2

Note 1. Abutments are above and outside of flood limits.  

Note 2. Includes Pier and Contraction Scour

I-55 Over the Chicago Sanitary and Ship Canal  Scour Summary
Existing Conditions - Blocking Cell

January 2018 Submittal 
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100-YR EXISTING HEC RAS OUTPUT 
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200-YR EXISTING HEC RAS OUTPUT 
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              Stream: Chicago Sanitary and Ship Canal By: FDM 08/03/17
Route \ County: I-55\Cook Checked:
                  S.N.: 016-0014 and 016-0015

Eq. 6.1

Ku = 11.17 English units
y = 23.94 Average depth of flow upstream of the bridge, ft

D50 = 0.2 Grain size, mm
V100 = 1.85 Mean velocity, channel or overbank, fps

Vc = 1.65 ft/s 100-Year channel or overbank

If Vc > V100, clear water scour exists.  
If V100 > Vc, live bed scour exists.  

FHWA HEC-18, "Evaluating Scour at Bridges", Fifth Edition, April 2012
Chapter 6.2.1 Critical Velocity for Clear Water vs. Live Bed Contraction Scour



              Stream: Chicago Sanitary and Ship Canal By: FDM 08/03/17
Route \ County: I-55\Cook Checked:
                  S.N.: 016-0014 and 016-0015

Eq. 6.1

Ku = 11.17 English units
y = 25.56 Average depth of flow upstream of the bridge, ft

D50 = 0.2 Grain size, mm
V200 = 1.92 Mean velocity, channel or overbank, fps

Vc = 1.67 ft/s 200-Year channel or overbank

If Vc > V200, clear water scour exists.  
If V200 > Vc, live bed scour exists.  

FHWA HEC-18, "Evaluating Scour at Bridges", Fifth Edition, April 2012
Chapter 6.2.1 Critical Velocity for Clear Water vs. Live Bed Contraction Scour



Based on HEC-18;  Evaluating Scour at Bridges
2012 5th Edition

Pier Scour Pier # 2 and 3
              Stream: Chicago Sanitary and Ship Canal By: FDM 11/10/2017
Route \ County: I-55\Cook Checked:

S.N.: 016-0014 and 016-0015 Q100 Q200

Attack angle of flow (theta) deg. 0 0
Length of pier (L) ft 212 212
Width of pier (a) ft 5.5 5.5

Average Velocity (V) fps 2.09 2.17
Depth of flow at pier (y1) ft 23.69 25.3

Pier type code (1 thru 5) 2 2

   (maximum =  12)  L/a = 12 12
K1 = 1.0 1.0
K2 = 1.0 1.0
K3 = 1.1 1.1
Fr  = 0.076 0.076

Depth of Pier Scour, ys = 6.6 6.8
{ft} {ft} {ft}

assumptions \ directions:
* The correction factor for pier nose shape is taken from HEC-18

Table 7.1.  However, for an attack angle > 5 degrees, K1 is equal to
unity.  In that case, use pier type code 2.

* K2 is computed with the formula located below Table 7.2.
* K3 is set at 1.1, which represents the absence of dunes or a dune

bed configuration with crest heights under 10 feet.  (See Table 7.3
from HEC-18.)  Adjust this accordingly for dune heights > 10 feet.

       NOTE:   This spreadsheet computes pier scour under the assumption the footing or pile cap is not     
        exposed by some combination of contraction scour, long-term degradation or stream migration. 
        If that is not the case, then scour due to the footing or pile cap may control.  See Ch. 6 of HEC-18.
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Pier Scour Pier # 2 and 3 Protective Cells
              Stream: Chicago Sanitary and Ship Canal By: EMB 1 /24/2018
Route \ County: I-55\Cook Checked:
                  S.N.: 016-0014 and 016-0015 Q100 Q200

Attack angle of flow (theta) deg. 0 0
Length of pier (L) ft 231.67 231.67
Width of pier (a) ft 20.64 20.64

Average Velocity (V) fps 2.09 2.17
Depth of flow at pier (y1) ft 23.69 25.3

Pier type code (1 thru 5) 2 2

   (maximum =  12)  L/a = 11 11
K1 = 1.0 1.0
K2 = 1.0 1.0
K3 = 1.1 1.1
Fr  = 0.076 0.076

Depth of Pier Scour, ys = 15.7 16.1
{ft} {ft} {ft}

assumptions \ directions:
* The correction factor for pier nose shape is taken from HEC-18

Table 7.1.  However, for an attack angle > 5 degrees, K1 is equal to 
unity.  In that case, use pier type code 2.    

* K2 is computed with the formula located below Table 7.2.  
* K3 is set at 1.1, which represents the absence of dunes or a dune  

bed configuration with crest heights under 10 feet.  (See Table 7.3
from HEC-18.)  Adjust this accordingly for dune heights > 10 feet. 

       NOTE:   This spreadsheet computes pier scour under the assumption the footing or pile cap is not     
        exposed by some combination of contraction scour, long-term degradation or stream migration. 
        If that is not the case, then scour due to the footing or pile cap may control.  See Ch. 6 of HEC-18.
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Based on HEC-18;  Evaluating Scour at Bridges
2012 5th Edition



     Contraction Scour

Stream:
By: FDM 8/3/17

 Route \ County: I-55\ Cook Checked:

     S.N. : 016-0014 and 016-0015 Q100 Q200

Hydraulic Depth @ APPR XS 9529 (y1) ft 23.94 25.56

Channel TopWidth @ APPR XS 9529 (W1) ft 288.9 288.9

Channel Top Width @ BRIDG XS 9266U (W2) ft 256.95 256.95

 Contracted Channel Flow @ BRIDG XS 9266U (Q2) cfs 12748.47 14125.29

Main Channel Flow @ APPR XS 9529 (Q1) cfs 12771.96 14158.12

0.000021 0.000020

V* 0.127 0.128

Vratio;  ShearV/FallV 2.5 2.5

k1 = 0.69 0.69

k2 = 0.37 0.37

y2 = 25.9 27.7

Depth of Contraction Scour,  y(scour) = 2.0 2.1

{ft} {ft} {ft}

(qt/qc)(6/7)=

(w1/w2)(.64)=

Vratio; V*/w k1 k2

<0.50 0.59 0.066

0.50 to 2.0 0.64 0.21

>2.0 0.69 0.37

V* = Shear velocity (ShearV) in upstream section, (fps)
w = Median fall velocity (FallV) of bed material 

 based on the D50, (fps) 

g = Acceleration of gravity, (32.2 ft/s2)

S1 = Slope of energy grade line of main channel, (ft/ft)

D50 = median diameter of the bed material, (ft)

assumptions \ directions:

* yo = y1  (yo = existing depth at bridge section before scour)

* To be conservative, V*/w can be assumed to be 2.5     

Chicago Sanitary and 
Ship Canal 

Mode of Bed Material Transport

Mostly contact bed material discharge

Some suspended bed material discharge

Mostly suspended bed material discharge

     Slope of Energy Grade line @ APPR XS 9529 (S1)

( ) oscour yyy -= 2

( )2

1

11* SgyV =

Based on HEC-18;  Evaluating Scour at Bridges
April 2012 5th Edition 

  Eq. 6.2 (Live bed scour)



              Stream: CSSC By: FDM 11/10/2017
Route \ County: I-55\Cook Checked:

Event
Abutment/
Contraction 

Scour1
Pier Scour

Contraction 
Scour

Total Pier Scour 
Depth2

Q100 N/A 6.6 2.0 8.6

Q200 N/A 6.8 2.1 8.9

Note 1. Abutments are above and outside of flood limits.  

Note 2. Includes Pier and Contraction Scour

I-55 Over the Chicago Sanitary and Ship Canal  Scour Summary
Proposed Conditions-Pier
August 2017 Submittal 



              Stream: CSSC By: EMB 1/24/2018
Route \ County: I-55\Cook Checked:

Event
Abutment/
Contraction 

Scour1
Pier Scour

Contraction 
Scour

Total Pier Scour 
Depth2

Q100 N/A 15.7 2.0 17.7

Q200 N/A 16.1 2.1 18.2

Note 1. Abutments are above and outside of flood limits.  

Note 2. Includes Pier and Contraction Scour

I-55 Over the Chicago Sanitary and Ship Canal  Scour Summary
Proposed Conditions- Blocking Cell

August 2017 Submittal 
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100‐YR PROPOSED HEC RAS OUTPUT 
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200‐YR PROPOSED HEC RAS OUTPUT 

 

           

 

fmartinez
Rectangle

fmartinez
Rectangle

fmartinez
Rectangle

fmartinez
Rectangle

fmartinez
Rectangle

fmartinez
Rectangle

fmartinez
Rectangle



              Stream: Chicago Sanitary and Ship Canal By: FDM 11/10/17

Route \ County: I-55\Cook Checked:
                  S.N.: 016-0014 and 016-0015

Eq. 6.1

Ku = 11.17 English units

y =  23.94 Average depth of flow upstream of the bridge, ft

D50 = 0.2 Grain size, mm

V100 = 1.85 Mean velocity, channel or overbank, fps

Vc = 1.65 ft/s 100‐Year channel or overbank

If Vc > V100, clear water scour exists.  

If V100 > Vc, live bed scour exists.  

FHWA HEC‐18, "Evaluating Scour at Bridges", Fifth Edition, April 2012
Chapter 6.2.1 Critical Velocity for Clear Water vs. Live Bed Contraction Scour



              Stream: Chicago Sanitary and Ship Canal By: FDM 11/10/17

Route \ County: I-55\Cook Checked:
                  S.N.: 016-0014 and 016-0015

Eq. 6.1

Ku = 11.17 English units

y =  25.56 Average depth of flow upstream of the bridge, ft

D50 = 0.2 Grain size, mm

V200 = 1.92 Mean velocity, channel or overbank, fps

Vc = 1.67 ft/s 200‐Year channel or overbank

If Vc > V200, clear water scour exists.  

If V200 > Vc, live bed scour exists.  

FHWA HEC‐18, "Evaluating Scour at Bridges", Fifth Edition, April 2012
Chapter 6.2.1 Critical Velocity for Clear Water vs. Live Bed Contraction Scour



Pier Scour Pier # 2 and 3
              Stream: Chicago Sanitary and Ship Canal By: FDM 11/10/2017
Route \ County: I-55\Cook Checked:
                  S.N.: 016-0014 and 016-0015 Q100 Q200

Attack angle of flow (theta) deg. 0 0

Length of pier (L) ft 231.67 231.67

Width of pier (a) ft 5.5 5.5

Average Velocity (V) fps 2.09 2.17

Depth of flow at pier (y1) ft 23.69 25.3

Pier type code (1 thru 5) 2 2

   (maximum =  12)  L/a = 12 12

K1 = 1.0 1.0

K2 = 1.0 1.0

K3 = 1.1 1.1

Fr  = 0.076 0.076

Depth of Pier Scour, ys = 6.6 6.8
{ft} {ft} {ft}

assumptions \ directions:

* The correction factor for pier nose shape is taken from HEC-18

Table 7.1.  However, for an attack angle > 5 degrees, K1 is equal to 

unity.  In that case, use pier type code 2.    

* K2 is computed with the formula located below Table 7.2.  

* K3 is set at 1.1, which represents the absence of dunes or a dune  

bed configuration with crest heights under 10 feet.  (See Table 7.3

from HEC-18.)  Adjust this accordingly for dune heights > 10 feet. 

       NOTE:   This spreadsheet computes pier scour under the assumption the footing or pile cap is not     

        exposed by some combination of contraction scour, long-term degradation or stream migration. 

        If that is not the case, then scour due to the footing or pile cap may control.  See Ch. 6 of HEC-18.
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Based on HEC-18;  Evaluating Scour at Bridges
2012 5th Edition



Pier Scour Pier # 2 and 3 Protective Cells
              Stream: Chicago Sanitary and Ship Canal By: EMB 1 /24/2018
Route \ County: I-55\Cook Checked:
                  S.N.: 016-0014 and 016-0015 Q100 Q200

Attack angle of flow (theta) deg. 0 0
Length of pier (L) ft 231.67 231.67
Width of pier (a) ft 20.64 20.64

Average Velocity (V) fps 2.09 2.17
Depth of flow at pier (y1) ft 23.69 25.3

Pier type code (1 thru 5) 2 2

   (maximum =  12)  L/a = 11 11
K1 = 1.0 1.0
K2 = 1.0 1.0
K3 = 1.1 1.1
Fr  = 0.076 0.076

Depth of Pier Scour, ys = 15.7 16.1
{ft} {ft} {ft}

assumptions \ directions:
* The correction factor for pier nose shape is taken from HEC-18

Table 7.1.  However, for an attack angle > 5 degrees, K1 is equal to 
unity.  In that case, use pier type code 2.    

* K2 is computed with the formula located below Table 7.2.  
* K3 is set at 1.1, which represents the absence of dunes or a dune  

bed configuration with crest heights under 10 feet.  (See Table 7.3
from HEC-18.)  Adjust this accordingly for dune heights > 10 feet. 

       NOTE:   This spreadsheet computes pier scour under the assumption the footing or pile cap is not     
        exposed by some combination of contraction scour, long-term degradation or stream migration. 
        If that is not the case, then scour due to the footing or pile cap may control.  See Ch. 6 of HEC-18.
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Based on HEC-18;  Evaluating Scour at Bridges
2012 5th Edition



     Contraction Scour

Stream:
By: FDM 11/10/17

 Route \ County: I-55\ Cook Checked:

     S.N. : 016-0014 and 016-0015 Q100 Q200

Hydraulic Depth @ APPR XS 9529 (y1) ft 23.94 25.56

Channel TopWidth @ APPR XS 9529 (W1) ft 288.9 288.9

Channel Top Width @ BRIDG XS 9266U (W2) ft 256.95 256.95

 Contracted Channel Flow @ BRIDG XS 9266U (Q2) cfs 12748.47 14125.29

Main Channel Flow @ APPR XS 9529 (Q1) cfs 12771.96 14158.12

0.000021 0.000020

V* 0.127 0.128

Vratio;  ShearV/FallV 2.5 2.5

k1 = 0.69 0.69

k2 = 0.37 0.37

y2 = 25.9 27.7

Depth of Contraction Scour,  y(scour) = 2.0 2.1

{ft} {ft} {ft}

(qt/qc)(6/7)=

(w1/w2)(.64)=

Vratio; V*/w k1 k2

<0.50 0.59 0.066

0.50 to 2.0 0.64 0.21

>2.0 0.69 0.37

V* = Shear velocity (ShearV) in upstream section, (fps)
w = Median fall velocity (FallV) of bed material 

 based on the D50, (fps) 

g = Acceleration of gravity, (32.2 ft/s2)

S1 = Slope of energy grade line of main channel, (ft/ft)

D50 = median diameter of the bed material, (ft)

assumptions \ directions:

* yo = y1  (yo = existing depth at bridge section before scour)

* To be conservative, V*/w can be assumed to be 2.5     

Chicago Sanitary and 
Ship Canal 

Mode of Bed Material Transport

Mostly contact bed material discharge

Some suspended bed material discharge

Mostly suspended bed material discharge

     Slope of Energy Grade line @ APPR XS 9529 (S1)

( ) oscour yyy -= 2

( )2

1

11* SgyV =

Based on HEC-18;  Evaluating Scour at Bridges
April 2012 5th Edition 

  Eq. 6.2 (Live bed scour)
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Hydraulic Report – Interstate 55 over  
Chicago Sanitary and Ship Canal 

 

 

 
 
 
 
 
 
 
 
 
 
 

SECTION 15 
 
 

RIPRAP SIZING 
  



 

RIPRAP SIZING 

 

No disturbance of the existing bank armoring is proposed.  
Riprap sizing will be investigated further in Phase II.   

  





Hydraulic Report – Interstate 55 over  
Chicago Sanitary and Ship Canal 

 

 

 

 
 
 
 
 
 
 
 
 
 
 

SECTION 16 
 
 

PERMIT SUMMARY FORM (DISTRICT 1) – RELATED EXHIBITS 
AND CALCULATIONS 
  



PERMIT SUMMARY FORM (District 1) –  
RELATED EXHIBITS AND CALCULATIONS 

Since there is no FEMA designated floodway, the 
Permit Summary Form is not required.  





Hydraulic Report – Interstate 55 over  
Chicago Sanitary and Ship Canal 

 

 

 
 
 
 
 
 
 
 
 
 
 
 

SECTION 17 
 
 

COMPENSATORY STORAGE 
  



COMPENSATORY STORAGE 

The proposed work will affect only the piers and 
superstructures of the I-55 bridges above the 10-year flood 
elevation.  There is no designated floodway and therefore 
no compensatory storage volume is required..

Minimal floodplain fill is proposed above the 10-year flood 
elevation at the piers.  The proposed work maintains the 
existing waterway opening, horizontal clearance, and 
vertical clearance.  





Hydraulic Report – Interstate 55 over  
Chicago Sanitary and Ship Canal 

 

 

 
 
 
 
 
 
 
 
 
 
 

SECTION 18 
 
 

SURVEY NOTES 
  



Questions concerning the VERTCON process may be mailed to  NGS

Latitude:      41 47 31.82321 

Longitude: 087 48 58.78627 

NGVD 29 height:   0.00 FT 

Datum shift(NAVD 88 minus NGVD 29):   0.285 feet  

Converted to NAVD 88 height:     0.285 feet   
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NO FACE I55 @ Sanitary  Canal.txt
 L1419,1868948.7380,1126172.9340,625.4360,627
 L1420,1868946.1280,1126212.7070,625.1340,627
 L1421,1868946.1280,1126214.7710,620.9040,627
 L1422,1868945.6950,1126221.3000,620.5300,627
 L1423,1868937.0960,1126351.7190,620.5690,627
 L1424,1868935.7160,1126370.0340,619.4530,627
 L1425,1868934.7580,1126392.2720,616.4720,627
 L1426,1868934.2870,1126397.5280,616.4610,627
 L1427,1868933.7720,1126411.5990,618.5760,627
 L1428,1868932.2490,1126423.7830,619.4780,627
 L1429,1868919.9890,1126606.4830,619.1890,627
 L1430,1868919.1160,1126620.8070,617.9710,627
 L1431,1868918.4960,1126631.9450,616.1680,627
 L1432,1868918.7610,1126638.1080,616.1480,627
 L1433,1868917.6100,1126654.8870,618.5160,627
 L1434,1868915.5990,1126677.3500,619.9180,627
 L1454,1868909.1280,1126811.1160,618.6130,627
 L1455,1868908.9750,1126817.4280,618.9190,627
 L1456,1868908.6690,1126820.2210,623.0900,627
 L1457,1868908.0270,1126863.9740,622.8440,627

Page 1
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SO FACE I55 @ Sanitary  Canal.txt
 L1404,1868812.0830,1126015.7760,623.2430,627
 L1405,1868811.1540,1126059.0760,623.5480,627
 L1406,1868811.1670,1126061.2410,619.3570,627
 L1407,1868810.6320,1126067.3610,619.0430,627
 L1411,1868800.8890,1126202.4360,619.9910,627
 L1412,1868800.3140,1126221.1150,618.5640,627
 L1413,1868799.2180,1126238.8730,616.1510,627
 L1414,1868799.1130,1126243.7420,616.1830,627
 L1415,1868798.1060,1126253.3690,617.7580,627
 L1416,1868797.7350,1126259.6950,618.5400,627
 L1439,1868768.1960,1126704.5440,625.2050,627
 L1440,1868770.9310,1126665.3650,625.0250,627
 L1441,1868770.5260,1126661.8680,620.8350,627
 L1442,1868771.7200,1126654.7810,620.4560,627
 L1443,1868780.6790,1126513.9390,619.9910,627
 L1444,1868781.8210,1126499.1360,618.6350,627
 L1447,1868782.6550,1126483.4360,616.3900,627
 L1448,1868782.9250,1126478.7860,616.4060,627
 L1449,1868784.1620,1126465.8470,618.3710,627
 L1450,1868785.0180,1126450.6600,619.4630,627

Page 1



HYDROSURVEY STEPS 
 
RAW DATA FILE WAS SETUP IN THE NUMBERED FORMAT AND POSITIVE VALUES FOR 
THE LONGITUDE FIELD AND WAS CONVERTED TO NE COORDINATES USING CORPSCON 
SOFTWARE.  
 
RAW DEPTH MEASUREMENTS WERE ADJUSTED BY ADDING 0.5' (6") TO ACCOUNT FOR 
SUBMERGENCE OF THE SONAR HEAD. 
 
WATER SURFACE ELEVATION AT TIME OF INSPECTION AT I-55 OVER DESPLAINES 
RIVER WAS ESTIMATED BY USING PIER 1 BOTTOM OF PIER CAP ELEVATION OF 
186.335m = 611.335 ft AND THE MEASURED DISTANCE OF 23.42 ft 
FROM WATER SURFACE (AT TIME OF INSPECTION) TO PIER 1 BOTTOM OF PIER CAP. 
WSE AT TIME OF INSPECTION WAS 611.335 FT - 23.42 FT = 587.915 FT.  
 
WATER SURFACE ELEVATION AT TIME OF INSPECTION AT I-55 OVER SANITARY AND 
SHIP CANAL WAS ESTIMATED BY USING TOP OF PIER WALL ELEVATION OF 178.951 m 
= 587.109 ft AND THE measured distance of 9.5 ft FROM 
WATER SURFACE (AT TIME OF INSPECTION) TO TOP OF WALL AT PIER 2. WSE AT 
TIME OF INSPECTION WAS 587.109 ft - 9.50 ft = 577.61 ft 
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Hydraulic Report – Interstate 55 over  
Chicago Sanitary and Ship Canal 

 

 

 
 
 
 
 
 
 
 
 
 
 

SECTION 19 
 
 

EWSE DATA 
  



 

ESTIMATED WATER SURFACE ELEVATION (EWSE) DATA 

 

Date of CBBEL Overbank Survey: June 5 thru June 7, 2017 

Water Surface at XS 9529 = 577.38 

Top of Bank at XS 9529 Lt. = 594.54 

 

 

USGS gage 05536140 on the Chicago Sanitary and Ship Canal at Stickney, IL, is 
located approximately 3.3 miles upstream of the I-55 crossing.   

MWRD records elevation data (no flow data) at USGS gage 05536137 at 31st and 
Western (approximately 7.2 miles upstream) and at Willow Springs (xx miles 
downstream.  Gage data information and correspondence is included in Section 20 – 
Correspondence Notes.   

 

 

 

 

 

 

 

 

 

 

 

 

 





Hydraulic Report – Interstate 55 over  
Chicago Sanitary and Ship Canal 

 

 

 
 
 
 
 
 
 
 
 
 
 

SECTION 20 
 
 

CORRESPONDENCE NOTES 
  



1

Ilene Dailey

From: O'Holleran, John <John.OHolleran@stantec.com>
Sent: Thursday, April 26, 2018 1:46 PM
To: Smith, Corey J.; Bochte, Kyle; Schilke, Steven E
Cc: Pieniazek, Dave; Book, Dustin; Ilene Dailey; Sayers, Brad
Subject: RE: Sanitary & Ship Canal Clearance Memo

Follow Up Flag: Follow up
Flag Status: Flagged

The BCR will be amended to include a design commitment that the proposed widening of this structure will not reduce the 
vertical clearance over the Chicago Sanitary & Ship Canal and the MWR RR. 
 
This will also be identified as a Design Commitment in the Project CDR. 
 
 
 
 
From: Smith, Corey J. [mailto:Corey.Smith@Illinois.gov]  
Sent: Wednesday, April 18, 2018 3:25 PM 
To: O'Holleran, John <John.OHolleran@stantec.com>; Bochte, Kyle <Kyle.Bochte@Illinois.gov>; Schilke, Steven E 
<Steven.Schilke@illinois.gov> 
Cc: Pieniazek, Dave <Dave.Pieniazek@stantec.com>; Book, Dustin <Dustin.Book@stantec.com>; Ilene Dailey 
<idailey@cbbel.com> 
Subject: RE: Sanitary & Ship Canal Clearance Memo 
 
Good afternoon John, 
 
I ran this by Sarah and she said that including a commitment that in Phase II for TS&L plans the bridge vertical clearance 
will not be reduced is sufficient and no need to include our recommended approach on how to maintain the existing 
clearance.  Please submit an addendum BCR including that commitment to us.  Include this memo in the CDR‐ structures 
attachments.  
 
Thanks, 

Corey Smith, P.E.  
Direct: 847.705.4103 
 

From: O'Holleran, John [mailto:John.OHolleran@stantec.com]  
Sent: Thursday, April 12, 2018 1:59 PM 
To: Smith, Corey J. <Corey.Smith@Illinois.gov>; Bochte, Kyle <Kyle.Bochte@Illinois.gov>; Schilke, Steven E 
<Steven.Schilke@illinois.gov> 
Cc: Pieniazek, Dave <Dave.Pieniazek@stantec.com>; Book, Dustin <Dustin.Book@stantec.com>; Ilene Dailey 
<idailey@cbbel.com> 
Subject: [External] Sanitary & Ship Canal Clearance Memo 
 
As we discussed on yesterday’s conference call, attached is a memo summarizing the issues regarding the Subject issue. 
 
 
John V. O'Holleran, PE 
Principal 
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Direct: 312.262.2400 
Mobile: 312.287.1863 
  

Stantec Consulting Services Inc. 
350 North Orleans Street  
Suite 3100 
Chicago IL 60654 
  
 

  
  

The content of this email is the confidential property of Stantec and should not be copied, modified, retransmitted, or used for any purpose except with Stantec's written authorization. If you are not the 
intended recipient, please delete all copies and notify us immediately. 
 
 
 
State of Illinois - CONFIDENTIALITY NOTICE: The information contained in this communication is confidential, may be 
attorney-client privileged or attorney work product, may constitute inside information or internal deliberative staff 
communication, and is intended only for the use of the addressee. Unauthorized use, disclosure or copying of this 
communication or any part thereof is strictly prohibited and may be unlawful. If you have received this communication in 
error, please notify the sender immediately by return e-mail and destroy this communication and all copies thereof, 
including all attachments. Receipt by an unintended recipient does not waive attorney-client privilege, attorney work 
product privilege, or any other exemption from disclosure.  

Right-click or tap and hold here to  do wnload pictures. To help p ro tect your privacy, Outlook prevented automatic download of this picture from the Internet.
Stan tec
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Ilene Dailey

Subject: FW: I-55 over Chicago Sanitary and Ship Canal HR

Email excerpt regarding flooding records: 
 

From: Winograd, Esther B [mailto:Esther.Winograd@illinois.gov]  
Sent: Monday, August 14, 2017 10:49 AM 
To: Ilene Dailey <idailey@cbbel.com> 
Cc: Shirani, Agar B <Agar.Shirani@illinois.gov> 
Subject: RE: I‐55 over Chicago Sanitary and Ship Canal HR 
 
Hi Ilene, 
 
Regarding item 2, Agar looked for additional records and none was found in our office.  
 

Esther Winograd 
Hydraulic Section 
Bureau of programming 
IDOT-DOH 
201 West Center Court, 
Schaumburg, IL 60196-1096 
tel; 847/705-4475 
 

From: Ilene Dailey [mailto:idailey@cbbel.com]  
Sent: Thursday, August 03, 2017 12:26 PM 
To: Shirani, Agar B 
Cc: Winograd, Esther B; Francisco Martinez 
Subject: [External] I-55 over Chicago Sanitary and Ship Canal HR 
 
Hi Agar,  
 
We are wrapping up the initial HR submittal for I‐55 over the Chicago Sanitary and Ship Canal (CSSC).  I’d appreciate your 
thoughts/concurrence on the following items  before submittal: 
 

2. I assume there are no IDOT flooding records for the bridge, but the most recent list I see is from 2013.  If you 
have any correspondence on the matter, we will include it.   

 
If you have any questions or need anything further, please call.   
 
Thanks, 
Ilene 
 
Ilene A. Dailey, PE, CFM 
Project Manager – Drainage Department 
Christopher B. Burke Engineering, Ltd. 
9575 W. Higgins Road, Suite 600  Rosemont, IL 60018 
Phone:  (847) 823-0500  Cell:  (847) 533-3044  Fax:  (847) 823-0520   
E-Mail:  idailey@cbbel.com 
www.cbbel.com 
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The information contained in this e-mail is intended only for the individual or entity to whom it is addressed and should not be opened, read or utilized by 
any other party. This message shall not be construed as official project information or as direction except as expressly provided in the contract 
document. Its contents (including any attachments) may contain confidential and/or privileged information. If you are not an intended recipient you must 
not use, disclose, disseminate, copy or print its contents. If you receive this e-mail in error, please notify the sender by reply e-mail and delete and 
destroy the message. 
 

 
 
State of Illinois - CONFIDENTIALITY NOTICE: The information contained in this communication is confidential, may be 
attorney-client privileged or attorney work product, may constitute inside information or internal deliberative staff 
communication, and is intended only for the use of the addressee. Unauthorized use, disclosure or copying of this 
communication or any part thereof is strictly prohibited and may be unlawful. If you have received this communication in 
error, please notify the sender immediately by return e-mail and destroy this communication and all copies thereof, 
including all attachments. Receipt by an unintended recipient does not waive attorney-client privilege, attorney work 
product privilege, or any other exemption from disclosure.  



8/2/2017 USGS Water-Year Summary for Site 05536140

https://waterdata.usgs.gov/nwis/wys_rpt/?site_no=05536140 1/1

USGS Water-Year Summary 2016

05536140 CHICAGO SANITARY AND SHIP CANAL AT STICKNEY, IL
LOCATION - Lat 41°49'01", long 87°45'14" referenced to North American Datum of 1983, in NE 1/4 SE
1/4 NW 1/4 sec.4, T.38 N., R.13 E., Cook County, IL, Hydrologic Unit 07120003, on right downstream side
of the Laramie Avenue boat dock, approximately 0.5 mi downstream from the Cicero Ave. bridge and at
river mile 26.8.
DRAINAGE AREA - 296 mi².

SURFACE-WATER RECORDS
PERIOD OF RECORD - 
SURFACE-WATER DISCHARGE AND STAGE 
 STAGE: October 2007 to current. 
 PARTIAL RECORD: Miscellaneous discharge measurements, water years 1976-77 (published as 

 "at Cicero Avenue").
GAGE - Water-stage recorder, and phone telemeter. Datum of gage is 579.48 ft above NGVD of 1929
(Chicago City datum) (579.20 ft NAVD 1988). Prior to October 2007, published as "at Cicero Avenue".
REMARKS - Stages regulated by Chicago River Controlling Works about 26 miles downstream from gage.
EXTREMES FOR PERIOD OF RECORD - SURFACE-WATER DISCHARGE AND STAGE: Maximum measured
discharge, 4,670 ft³/s, Feb. 27, 1977, gage height unknown; maximum stage, 4.64 ft, July 24, 2010;
minimum stage, -4.51 ft, June 12, 2013.

U.S. Department of the Interior  
U.S. Geological Survey

Suggested citation: U.S. Geological Survey, 2017, National Water Information System data
available on the World Wide Web 

(USGS Water Data for the Nation), accessed [August 2, 2017], 
at URL //nwis.waterdata.usgs.gov/nwis/wys_rpt?dv_ts_ids=&&adr_begin_date=2015-10-

01&adr_end_date=2016-09-30&site_no=05536140&agency_cd=USGS

https://www.usgs.gov/
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100 EAST ERIE STREET CHICAGO, ILLINOIS 60511.3154 312751 66QD Patricia Young

Osoth Jarnjun, P.E.
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312751•5101 FAX 31•75t5148 Jmie 19, 2008

Ms. Diane M. O’Keefe
Deputy Director ofHighways
Region One Engineer
Illinois Department ofTransportation
Division ofHighways
201 WestCenter Court
Schaumburg, illinois 60196-1096

Dear Ms. O’Keefc:

Subject V Avenue Bndge over Chicago Sanitary and Ship Canal (CSSC)

In response to your March 24, 2008 letter, the Metropolitan Water Reclamation District
of Greater Chicago (District) has the following to offer:

1. We do not monitor flow data for the CSSC.
2. We do record elevation data on the CSSC. We have gauges 318t and Western

upstream of the bridge, and at Willow Springs downstream of the bridge. Under
normal operating conditions, we keep the level at both gauges at approximately -2.25
CCD (where 0.00 CCD = +579.48 feet above sea level). The District typically
maintains the canal levels between -1.6 CCD and -3.0 CCD to facilitate navigation.
We are allowed by the Army Corps of Engineers to lower the canal to -4.0 CCD in
anticljation of a large storm. Since 1965, the highest levels recorded were +4.1 CCD
at 31 and Western, and +3.2 CCD at Willow Springs.

If you have any questions, please contact Jim Yurik at (312)751-5105.

Very truly yours,

...

..
.. Osoth Jamjun

ChifOf

Mäitencë and Operations
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L
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NARRATIVE 

1 INTRODUCTION 
The Illinois Department of Transportation (District 1) has initiated a Phase I study for 
the improvement of Illinois Route 171, First Avenue (IL 171) from 47th Street to 55th 
Street. This report describes and documents the hydrologic and hydraulic 
characteristics of the three existing bridges crossing the Sanitary and Shipping 
Canal. These bridges are located in Lyons Township of Cook County, Sections 11 
and 12, Township 38 North, Range 12 East. 

2 SITE DESCRIPTION 
The IL 171 Bridges in question are part of the IL 171 and I-55 interchange. There are 
three bridges crossing the Sanitary and Shipping Canal at this location. Two of the 
bridges are the northbound and southbound IL 171 mainline. The third bridge is the 
NB IL 171 to NB I-55 Ramp (Ramp D). Further discussion of the bridge geometry 
can be found in Section 4: Discussion of Existing Structure Sizing. 
 
Upstream and downstream of the project site, the stream channel is well defined 
with normal flows being confined within a defined channel. The stream banks along 
the project reach are covered with trees and grass and show no signs of erosion. 
The average slope of the stream upstream from the project site is about 1.00 ft per 
mile.  
 
The stream reach through the project site is an unstudied area, with no established 
base flood elevation, but is mapped as Zone A according to the Flood Insurance 
Rate Map. See Flood Insurance Rate Map, Exhibit 1-01. Conversations with IDOT 
revealed some data concerning historical floods. The Metropolitan Water 
Reclamation District of Greater Chicago (MWRDGC) has gages for the Sanitary and 
Shipping Canal near US Route 45 (approximately 3.5 miles downstream); these 
gages recorded all-time high water levels of 582.94 and 581.94 on August 14, 1978 
and July 12, 1981, respectively. (See Appendix D: Correspondence) The nearest 
downstream structure is a Norfolk Southern-CSXT Joint Railroad crossing about 0.6 
miles southwest of the project. There are no sensitive flood receptors along the 
Sanitary and Shipping Canal.  

3 ANALYSIS OF HYDRAULIC CHARACTERISTICS 
Several information sources were used to establish hydrology for the Sanitary and 
Shipping Canal. The flow in the Sanitary and Shipping Canal is controlled via a lock-
and-dam system at the mouth of the canal on Lake Michigan (Chicago River), by a 
dam in Lockport, by control pumps at Wilmette Harbor (North Shore Channel) and by 
the O’Brien Lock in the Calumet River (Cal-Sag Channel).  
 
However; the canal does exhibit highs and lows based on storm events. The 
following information was obtained from the U.S. Army Corps of Engineers and is 
used for event data in the hydraulic models. 

− 10-Year Flow (Q10) – 8,500 cfs 
− 50-Year Flow (Q50) – 11,300 cfs 
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− 100-Year Flow (Q100) – 12,800 cfs 
− 500-Year Flow (Q500) – 16,100 cfs 

Accurate topographic maps of the site were unavailable, so a field survey was 
performed to define the channel cross section geometry for the reach from 1000 feet 
downstream to 1000 feet upstream of the structures.  
 
The hydraulic characteristics of the floodplain for existing conditions were calculated 
using the US Army Corps of Engineers HEC-RAS backwater program. Because the 
reach downstream of the site is natural and because of the lack of available water 
surface elevations, the normal flow profile was used to start the backwater 
calculations. Given the well-defined nature of the main channel and the dense 
vegetation and wooded condition of the overbanks, Manning’s values of 0.03 and 
0.08 were assigned respectively. The cross sections used for the upstream and 
downstream bridge faces were made parallel to the bridges. Since the bridges are 
skewed from the direction of the flow, HEC-RAS was used to skew the cross-
sections for proper representation in the model. The estimated storm event profile 
results and hydraulic characteristics of the existing bridge are discussed in the 
following section. See Appendix C: Supporting Documents. 

4 DISCUSSION OF EXISTING STRUCTURE SIZING 
The IL 171 crossing over the Sanitary and Shipping Canal consists of 3 separate 
bridges.  
 
The NB IL 171 to NB I-55 ramp (Ramp D) is designated as SN 016-2408. This 
structure has a 28’ wide deck, is 625’ long from the slope wall to slope wall and has 
a 25° skew. There are 2 piers within the channel banks, both parallel to the direction 
of flow and both protected by dolphins at the upstream and downstream ends of the 
piers. 
 
The next two structures downstream are northbound IL 171 (SN 016-0487) and 
southbound IL 171 (SN 016-0486). The northbound bridge has a 35.5’ wide deck, is 
481’ long from the abutment on the left bank side to the levee on the right bank and 
has a 0.0° skew. The southbound bridge has a deck width varying from 53’ to 62’, is 
481’ long from the abutment on the left bank side to the levee on the right bank and 
has a 0.0° skew. There are 2 piers within the channel banks, both parallel to the 
direction of flow and both protected by dolphins at the upstream and downstream 
ends of the piers. Because the northbound and southbound bridges sit on the same 
piers within the channel, these two bridges were treated as one in the hydraulic 
model. The assumption being that the flows would not get high enough in the 
channel to exhibit low beam impacts, which would require the bridges to be analyzed 
separately. Table 1 (below) and Existing Plan, Exhibit 1-05 indicate the existing 
structure geometry for all three structures over the Sanitary and Shipping Canal. 
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TABLE 1: Existing Structure Geometry 
 Ramp D 

(SN 016-2408) 

IL 171 
(SN 016-0486) 
(SN 016-0487) 

Deck Width (ft) 28 35.5 NB and 
Varies 53-62 SB 

Height (low chord to stream 
centerline) (ft) 57.18 61.01 

Low Beam Chord Elevation 612.09 616.51 
Top of Deck Elevation 616.10 624.98 
Skew 25.0° 0.0° 

Piers (100-year waterway) 2@3.5’ 
20’ dolphins 

2@3.5’ 
20’ dolphins 

 
Backwater calculations indicate that all structures readily pass all flood events up to 
and including the 500-year event of 16,100 cfs without overtopping the road and still 
meeting IDOT Drainage Manual requirements for clearance and freeboard.  

5 PROPOSED IMPROVEMENTS 
The project scope at this time is for bridge deck replacement on the IL 171 mainline 
bridges and deck repairs for the Ramp D Bridge. The northbound IL 171 mainline 
bridge deck is being widened to bring the structure to current roadway width 
standards; 40’ clear structure width. The proposed improvements would require the 
addition of a beam on the upstream side of the bridge. The current pier configuration 
would require slight modification in order to accommodate the additional beam. See 
the attached Preliminary Pier Sketch. The modified pier configurations and the 
proposed deck structure were input into the HEC-RAS model, the results are 
discussed below. 

6 DISCUSSION OF MODEL RESULTS 
The Natural Conditions and Existing Conditions were modeled using the Army Corps 
backwater modeling program, HEC-RAS, using the flow data as described above. 
The Natural and Existing Conditions models vary little in their water surface 
elevations and velocities. None of the bridges studied have embankments or 
approaches encroaching on the channel. The only differences seen in the water 
surface profiles are from losses imparted by the piers in the existing condition. The 
Proposed Conditions were input into HEC-RAS, using the changes in pier 
configurations mentioned above. The pier modifications have no impact on the water 
surface elevation or the velocity through the water opening. A majority of the 
disruption to the water flow is done by the dolphins preceding the piers and very little 
effect would be expected. See Table 3: Scour Results and Appendix C: Supporting 
Documents. 
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TABLE 2a: Model Results 

 Ramp D 
(SN 016-2408) 

Proposed 
Ramp D 

(SN 016-2408) 
Design 50-year Flow (cfs) 11,300 11,300 
Clearance 50-year (ft) 25.06 25.06 
Top Width 50-year (ft) 293.65 293.65 
Waterway Area 50-year (sf) 6,862.45 6,862.45 
Velocity 50-year (ft/s) 1.65 1.65 
100-year High Water Level 588.03 588.03 
Overflow Frequency >500-year >500-year 
 
 

TABLE 2b: Model Results 
 IL 171 

(SN 016-0486) 
(SN 016-0487) 

Proposed 
IL 171 

(SN 016-0486) 
(SN 016-0487) 

Design 50-year Flow (cfs) 11,300 11,300 
Clearance 50-year (ft) 29.48 29.48 
Top Width 50-year (ft) 313.21 313.21 
Waterway Area 50-year (sf) 7,964.65 7,964.65 
Velocity 50-year (ft/s) 1.42 1.42 
100-year High Water Level 588.03 588.03 
Overflow Frequency >500-year >500-year 
 
A scour analysis is included as part of the hydraulic analysis of the bridges, in order 
to ascertain the potential for the streambed to scour during storm events. The scour 
module of HEC-RAS was utilized to calculate scour from the Des Plaines River’s 
hydraulic properties. The river does not contract to meet the existing bridges, so in 
all bridge cases the contraction scour was 0.0’. See Table 3: Scour Results and 
Appendix C: Supporting Documents for detailed results. 
 
Review of the Underwater Investigation provided by IDOT showed a maximum of 18 
inches of footing exposure but little other evidence of scour around the piers (See 
Underwater Investigation). The pier footings in the Sanitary and Shipping Canal are 
four feet below the streambed and are set on bedrock, pier scour would only occur 
up to this point. None of the piers on the bridges over the Sanitary and Shipping 
Canal are considered to be scour critical.  See Table 2: Model Results and Appendix 
C: Supporting Documents. 
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TABLE 3: Scour Results – 500-year 

 Contraction Scour 
(ft) 

Abutment Scour 
(ft) 

Pier Scour 
(ft) 

Ramp D 
(SN 016-2408) 0.0 6.61 5.45 – 17.63 

IL 171 NB 
(SN 016-0486) 0.0 0.0 3.75 – 16.35 

IL 171 SB 
(SN 016-0487) 0.0 0.0 3.75 – 16.35 

 

7 PERMITTING 
All three IL 171 Bridges over the Sanitary and Shipping Canal are in a Zone A 
floodplain as mapped on the Flood Insurance Rate Map. See Flood Insurance Rate 
Map, Exhibit 1-01. The Sanitary and Ship Canal at the IL 171 Bridge crossings has a 
tributary area of greater than 640 acres, and is therefore under IDNR jurisdiction; 
meaning the project requires an Illinois Department of Natural Resources/Office of 
Water Resources Permit under 3700 Rules entitled Construction in Floodways of 
Rivers, Lakes and Streams. Section 3700.70 Special Provisions for Bridges and 
Culverts stipulates a bridge reconstruction project that meets either of the provisions 
a) or b) below is permissible: 
 
a) General Standards for New Bridges and Culverts 
Permits will be granted for new bridges and culverts which would not result in flood 
damages or potential flood damages outside the project right-of-way due to 
increases in flood heights or velocities. Absent contrary evidence, this standard will 
be considered met if, for the worst-case analysis, the application shows that: 

1) any water surface profile increase would be contained within the channel 
banks (or within existing vertical extensions of the channel banks such as 
within the design protection grade of existing levees or floodwalls) or flood 
easements; or 

2) in urban areas, the water surface profile increase would not exceed 0.5 
feet at the structure, nor 0.1 foot at a point 1000 feet upstream of the 
structure as determined by the horizontal projection of the increase and the 
slope of the hydraulic grade line; or 

3) in rural areas, the water surface profile increase would not exceed 1.0 foot 
at the structure, nor 0.5 feet at a point 1000 feet upstream of the structure 
as determined by the horizontal projection of the increase and the slope of 
the hydraulic grade line; and 

4) any increase in average channel velocity would not be beyond the scour 
velocity of the predominant soil type of the channel; or 

5) increased scour, erosion and sedimentation would be prevented by the use 
of riprap or other design measures. 

 
b) General Standards for Bridge and Culvert Reconstruction 
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A bridge or culvert reconstruction project which would meet the following provisions 
will be permissible. A reconstruction project which would not meet these provisions 
must comply with the general standards for new bridges and culverts. 

 
1) The reconstruction (including approach roads) shall be no more restrictive 

to normal and flood flows than the existing bridge or culvert crossing; and 
 
2) Documentation must be provided that the existing crossing has not caused 

demonstrable flood damage. In the case of public projects, certification by a 
District Engineer of the Department of Transportation's Division of 
Highways, a County Engineer (if a Professional Engineer), or a Municipal 
Engineer (if a Professional Engineer) that the existing crossing has not 
caused demonstrable flood damage will be adequate documentation. 

 
The two mainline bridges, which are having their decks replaced as part of this 
project, meet both the General Standards for New Bridges and Culverts, and the 
General Standards for Bridge and Culvert Reconstruction enumerated above. The 
ramp bridge, which only has deck repairs, is exempt from the rules above.  
 
The Sanitary and Shipping Canal is designated as a “Public Body of Water” by the 
IDNR/OWR in Section 3704. Appendix A: Public Bodies of Water; meaning a permit 
is required for work on the bridges and, more specifically, on the channel itself.  
 
The Sanitary and Shipping Canal also requires sign-off from the U.S. Coast Guard 
for any work below low steel of the bridges. A letter stating the preliminary proposed 
scope of work with documentation of the Phase I plan set has been sent to the Coast 
Guard for their review. Since the Phase I scope of proposed work on this bridge has 
changed, a follow up letter, addressing the proposed structural changes will need to 
be forwarded to the Coast Guard.  

8 CONCLUSION 
Hydraulic analysis indicates that the existing and proposed structures over the 
Sanitary and Shipping Canal satisfy all IDOT design criteria for bridges as stated in 
the Drainage Manual. Changes in the scope of the project may require further 
hydraulic considerations. 



IL 171 over Sanitary and Shipping Canal 
Cook County 

 

Hydraulic Report ii March 2011 

 

 

 

 

 

 

 

WATERWAY INFORMATION TABLES 



IL 171 (FIRST AVENUE) OVER THE SANITARY AND SHIPPING CANAL

Route: Exist. S.N.: Computed.: AL DATE: 6/28/2010
Section: Prop. S.N.: Checked: DMM DATE: 3/29/2011
County: Waterway:

613.98 ft. @ Sta. 35+85
Drainage Area = N/A sq. mi. 614.07 ft. @ Sta. 35+89

Existing Proposed Existing Proposed Existing Proposed
10 8500 5972.04 5972.04 583.92 0.01 0.01 583.93 583.93

DESIGN 50 11300 6862.45 6862.45 587.03 0.01 0.01 587.04 587.04
BASE 100 12800 7159.30 7159.30 588.03 0.01 0.01 588.04 588.04
OVERTOPPING >500
MAX. CALC. 500 16100 8248.25 8248.25 591.43 0.02 0.02 591.45 591.45
10 Year Velocity through Existing Bridge = 1.42 fps 10 Year Velocity through Proposed Bridge = 1.42 fps

DATUM: NAVD 88
ALL-TIME H.W.E. & DATE: 583.58 (June 30, 1977)
SCOPE OF WORK:

EXISTING STRUCTURE PROPOSED STRUCTURE
TYPE: TYPE:
LENGTH: 625 ft LENGTH: 625 ft
SPANS: 5 Spans SPANS: 5 Spans
LOW BEAM: 612.09 LOW BEAM: 612.09
SKEW: 25° SKEW: 25°

COMMENTS: ALL ELEVATIONS ARE IN HIGHWAY DATUM
PROPOSED STRUCTURE DETAILS ARE PRELIMINARY, SUBJECT TO REFINEMENT IN TSL STAGE.
ALL BRIDGES' LENGTH MEASURED FROM THE ABUTMENT TO THE LEVEE

Flood
Headwater ElevationNatural 

H.W.E.
Discharge (cfs) Waterway Opening (sq. ft.) Created Head (ft.)

Steel Beams

WATERWAY INFORMATION TABLE 

Steel Beams

Proposed Low Grade Elevation =
Frequency 

(yr.)

Existing Low Grade Elevation =

NB First Avenue to NB I-55 Ramp

Cook

SN 016-2408
SN 016-2408
Sanitary and Shipping Canal
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IL 171 (FIRST AVENUE) OVER THE SANITARY AND SHIPPING CANAL

Route: Exist. S.N.: Computed.: AL DATE: 6/28/2010
Section: Prop. S.N.: Checked: DMM DATE: 3/29/2011
County: Waterway:

622.73 ft. @ Sta. 39+10
Drainage Area = N/A sq. mi. 622.74 ft. @ Sta. 39+06

Existing Proposed Existing Proposed Existing Proposed
10 8500 6997.07 6997.07 583.92 0.00 0.00 583.92 583.92

DESIGN 50 11300 7964.65 7964.65 587.03 0.00 0.00 587.03 587.03
BASE 100 12800 8279.42 8279.42 588.03 0.00 0.00 588.03 588.03
OVERTOPPING >500
MAX. CALC. 500 16100 9438.92 9438.92 591.43 0.01 0.01 591.44 591.44
10 Year Velocity through Existing Bridge = 1.21 fps 10 Year Velocity through Proposed Bridge = 1.21 fps

DATUM: NAVD 88
ALL-TIME H.W.E. & DATE: 583.58 (June 30, 1977)
SCOPE OF WORK:

EXISTING STRUCTURE PROPOSED STRUCTURE
TYPE: TYPE:
LENGTH: 481 ft LENGTH: 481 ft

  SPANS: 5 Spans SPANS: 5 Spans
LOW BEAM: 616.51 LOW BEAM: 616.51
SKEW: 0° SKEW: 0°

COMMENTS: ALL ELEVATIONS ARE IN HIGHWAY DATUM
PROPOSED STRUCTURE DETAILS ARE PRELIMINARY, SUBJECT TO REFINEMENT IN TSL STAGE.
ALL BRIDGES' LENGTH MEASURED FROM THE ABUTMENT TO THE LEVEE

WATERWAY INFORMATION TABLE 

Flood

Cook Sanitary and Shipping Canal

Existing Low Grade Elevation =
Proposed Low Grade Elevation =

Steel Beams

Created Head (ft.) Headwater Elevation

Steel Beams

Natural 
H.W.E.

Frequency 
(yr.)

Discharge (cfs) Waterway Opening (sq. ft.)

NB & SB First Avenue SN 016-0487 & SN 016-0486
SN 016-0487 & SN 016-0486
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