

Please contact the INDOT Hydraulics Office with questions about this document.
INDOT Standard Bridge Rehabilitation Scour Report 
Cover Sheet  
The Cover of the report should include information such as Route, Reference Post, County, Stream or River Crossed, and any relevant INDOT Project Data such as Des Number and Bridge Number.  It should include who is responsible for the report and it should be signed and stamped by an engineer licensed in the State of Indiana.
Location Map  
There should be a location map.  The location map may be on the Cover of the report if desired, or in the 1st page along with the introduction.  It should not be placed later in the report in an Appendix.  The location map will facilitate the review by familiarizing the reviewer with the project location within the State.
Introduction 
The introduction should give a general description of the bridge and other relevant data.  Details about the bridge such as year constructed, spans, foundation and some general dimensions such as width and length should be provided. Any available plans should be referenced.  A little discussion about type of highway, functional classification, setting (urban/rural), type of terrain, etc. should be included.   Other relevant information such as previous rehabs, road overtopping, erosion issues, stream degradation, stream straightening, etc. should be discussed.  If there are factors that may affect scour such as another bridge upstream that may limit contraction scour, shallow bedrock, etc., they should be discussed.
Project Summary  
This should be primarily a discussion about the general project.  Is it a bridge rehab, a widening, a replacement, etc.  Permit requirements should be discussed.
NOTE:  There is no hard and fast rule on dividing up some of the information in the Introduction & Project Summary.  They can be combined into one discussion if desired.  The purpose of both sections is to help the reviewer understand the proposed project and the relevant factors that affect that proposal.
Hydrologic Data  
There should be a discussion of how the flow rate used for modeling was derived.  If it was simply taken from an FIS nothing more needs to be said.  The general priorities stated the IDM, Selection of Discharge-Computation Method fig. 202-3A, should be followed.  In some cases different methods may need to be used to obtain flow rates, and then comparison and judgment applied to arrive at a final determination.  Discussion with the Hydraulics Office can be helpful in this regard.
The size of the drainage area should be given and how it was derived should be discussed.  (If a source such as ABE or StreamStats was used it should be corroborated).
Hydraulic Analysis/Modeling Procedure
Discuss various aspects of the modeling procedure and the model itself.  State the source of the various data being used.  (Plans, LiDAR, existing models (FIS), etc.)  State the vertical datum used (NGVD 29 or NAVD 88), and ensure the datum is consistent across the data sets being used.  If historic flood data, high water evidence, or maintenance records help calibrate the model, include that information as well.  A plan that shows the cross section locations should be provided.  This can be included in Appendix C, but should be easy to locate since it is relevant to this discussion and further review.  Settings such as which approach cross section was used and why should be included here.
Scour Conclusions
A determination needs to be made whether the bridge is scour critical or not scour critical based on hydraulic scour computational analysis.  For bridges on footings, the determination needs to be supported by stating low scour elevations and foundation elevations and determining whether the structure may undermine. For bridges on piles, the determination needs to be supported by showing that the foundation or pile tip elevations are not sufficiently lower than the low scour elevation to eliminate the possibility of undermining. For bridges on piles typically INDOT will still consider a bridge scour critical if the low scour elevation is within 10 feet of a low pile tip.  If the piles are exposed but the bridge is not considered scour critical for hydraulic purposes, state that a structural or geotechnical analysis may still be needed to determine the structural stability of the bridge. Perform a thorough review of available bridge inspection reports and/or field evidence that shows historic or ongoing erosion issues and discuss in the report how this matches hydraulic modeling results.  
Scour Countermeasures
Mention the presence or condition of any existing scour protection used on the bridge and determine if it is still functional (is it large enough, cover enough area, washed away, etc).  State the required countermeasures when bridge is scour critical (usually based on the Indiana Design Manual or Specifications). Example: riprap size and placement.
When the bridge is not scour critical, state no countermeasures required.  However, provide a countermeasure design, so a design is available if it is determined at a later date that scour countermeasures are required.

Additional note: if the existing bridge condition consists of a concrete slope wall in a poor or undermined condition, generally it is sufficient to break up the wall in place and leave as adequately sized riprap.
Scour Data Summary (bridge rehabilitation projects only)
The following parameters should be listed:
· Drainage Area
· Q100 – from hydrology study
· Q100 Elevation – downstream bridge face.  May use scour run in HEC-RAS as elevation is not used for design purposes.
Q100 Maximum Velocity – determined from HEC-RAS velocity distribution at the bridge.  Use the highest value of the upstream or downstream bridge sections.  Make sure 20+ data points are used across the section.  This value should be used for scour protection sizing.
Flow Line Elevation – the lowest ground point in the channel under the bridge.
Q100 Contraction Scour Depth
Q100 Total Scour Depth – the  addition of Contraction and Pier Scour (ignore abutment scour)
Q100 Low Scour Elevation – subtract total scour depth from the flow line elevation
Foundation Elevations – this is optional.  It may be described in the Scour Conclusions instead.
The datum used should be mentioned.
Appendix A – General Project Information
	
Hydraulics QA Checklist from Indiana Design Manual, Figure 203-3C.
Pictures with index map or description of view.
Existing Layout, General Plan and any other sheets necessary to verify:
· Waterway opening data
· Pile tip and / or footing elevations
· Pier widths
· Soil boring data, if available
Other sheets not required
As an option, relevant data can be highlighted in the pdf file
Appendix B Hydrologic Data:
Follow the Hydrology calculation hierarchy provided in Indiana Design Manual Figure 202-3A. Provide sources of Hydrologic research
IDNR Q (must provide if DNR Permit is required) or discharge from FIS model.
Coordinated Discharge Curves figure with Drainage area and Q identified.  Provide justification if the Coordinated Discharge provided is not for the project site (i.e. similar site in the same vicinity, similar topography, land use, soil types, etc.)
USGS Gaging information. Provide details, assumptions, and justification of gage data used for hydrology determination.  
Drainage area delineation
Composite Curve Number calculations
Time of Concentration Calculations
TR-20 or HEC-HMS input and output.
Provide supplemental support information
StreamStats maps and output
Purdue regression equations.  Supporting output information.
Historical flooding data, local testimony, etc.
Appendix C:

Cross Section Map
Should show both the location and extent of the cross sections
Topographic contours should be included
Include north arrow, scale, and legend
Ineffective flow lines should also be included (but not shown in sample below)
Roads and other pertinent features should be labeled for ease of identifying location
Cross sections should be labeled with the same identifiers used in the HEC-RAS model
Sample shown below
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Starting Water Surface Elevation
· Various methods are acceptable
· Slope-conveyance method
· Include mapping and/or profiles used to compute the slope
· Include the slope computations based on the data obtained from the mapping or profiles
· Known water surface elevation
· The source should be clearly documented
· If the elevation is based on a published FIS, the flood profiles from the FIS report should be included.
· The starting elevation should not be based on backwater from a receiving stream.  Assume that the downstream water body is not at flood stage.
· Other sources must be coordinated with the Office of Hydraulics and be completely documented, including a copy of written correspondence, meeting minutes or notes of a phone conversation.

Existing Conditions HEC-RAS Model Outputs 
· All of the HEC-RAS data files should be included in the scour submittal.
· Plots of cross sections, profiles, etc. are not necessary.

HEC-RAS Hydraulic Design Scour Outputs 
· Include the full scour output report.  Highlight:
· The approach cross section used for contraction scour computations
· Pier width
· Maximum velocity returned by the velocity distribution computations
· Contraction and Pier scour depths
· Include the plot of the bridge opening cross section showing the computed scour depths.
· Include the computation of the low scour elevation, including the flow line elevation of the bridge waterway cross section (prior to scour).
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