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DEPARTMENT OF TRANSPORTATION
LOCATION AND DESIGN
VDOT MAJOR STREAM CROSSING REPORT

[bookmark: Text1]Date:      
[bookmark: Text3][bookmark: Text4][bookmark: Text5][bookmark: Text7]UPC:       	Route       over             in City/County     		
[bookmark: Text8][bookmark: Text9]Prepared By:     			  Organization:      	
[bookmark: Text2]Project Number:      

Note – delete elements/sections that do not apply to this project.

1. SUMMARY  
[bookmark: Text10][bookmark: Text11][bookmark: _GoBack][bookmark: Check1][bookmark: Check2][bookmark: Text12][bookmark: Check3][bookmark: Check4][bookmark: Text13][bookmark: Text14][bookmark: Check5][bookmark: Check6]The Hydrologic and Hydraulic Analysis has been completed for the stream crossing located on Plan Sheet       at approximate Roadway Station      .  This is a |_|skewed /|_| perpendicular crossing of      .  The proposed bridge/culvert |_| will replace the existing crossing on a similar alignment / |_|will be on a new alignment and the existing crossing and embankment from Station       to Station       will be removed /|_| will be placed on a new alignment and the existing crossing will remain in place /|_| is in a new location.

[bookmark: Text15][bookmark: Check7][bookmark: Check8]ROADWAY: Based on the roadway classification the Design Event for the crossing should be the       year event.  The analysis shows that the crossing as designed |_| meets / |_|does not meet this design criteria by meeting the minimum shoulder freeboard requirement.
* NOTE if the crossing does not meet the design criteria the design should be assessed to determine if a design waiver/exception is required.

[bookmark: Check9][bookmark: Check10][bookmark: Check11][bookmark: Check12]BRIDGE / ENVIRONMENTAL: Based on the floodplain conditions the maximum impact allowed by the project on the 100-year flood elevation is |_| 0.0 / |_|1.0 ft. The analysis shows that the crossing as designed |_|meets / |_|does not meet** this performance criteria.
** NOTE if the crossing does not meet the performance criteria, additional coordination measures will be required with the property owners, DCR Floodplains and the Locality and may require a design exception or waiver.

[bookmark: Check13][bookmark: Check14]|_|No recommendations are being made that would affect the road or bridge plans. / |_|The following recommendations are made that may affect the road or bridge plans:  list
[bookmark: Text16]     
[bookmark: Text17]     
[bookmark: Text18][bookmark: Check17][bookmark: Check18][bookmark: Check19][bookmark: Check20][bookmark: Check21][bookmark: Check22][bookmark: Check16][bookmark: Check15]DCR FLOODPLAINS / LOCALITY: The project is located in the        <City/Town/County> and |_|is / |_|is not located in a mapped Flood Zone |_| A, |_| AE, |_| A#, |_| VE.  The effective Base Flood Elevation (BFE) at the site is |_|mapped elevation,|_| not determined.  See attached FIRMette.



2. STRUCTURE DESCRIPTION 
<Bridge only>
[bookmark: Text19]Abutment A Station:        	Finished Grade Elevation       ft. 
Abutment B Station:       	Finished Grade Elevation       ft. 
Minimum Low Chord Elevation:       ft. 
Skew       degrees to Flood Flow
Total Span Length:       ft.                                    
Abutment Type:                                         
Number/Type Piers:                                       

<Culvert only>
Size, Material and Shape of Culvert:                                         	
Number of Barrels:                    Length:       ft.       Height of Cover:       ft.   
Invert In:       ft.			Invert Out:       ft.
Allowable Headwater:        ft.   HW/D:      
Skew       degrees to Flood Flow	

3. HYDROLOGY 
[bookmark: Check23][bookmark: Check24]The hydrology used in the hydraulic analysis was based upon the |_| Flood Insurance Data / |_|  (method) using data obtained by VDOT / |_| (other).

[bookmark: Text20]Drainage Area at this location is       square miles 


4. HYDRAULIC PERFORMANCE 
[bookmark: Check25][bookmark: Check26][bookmark: Text21]The hydraulic analysis was performed using the |_| FHWA water surface profile computer model WSPRO / |_| USACOE water surface profile computer model HEC-RAS (or HEC-2) / (describe the approach, method or model)      .

	Discharge
(cfs)
	Exceedance 
Probability %
	Change in existing flood levels (ft.)
	Flood Elev. at common upstream sect       (ft.)
	Velocity in the vicinity of the bridge (fps)

	[bookmark: Text22]     
	50%
	     
	     
	     

	     
	20%
	     
	     
	     

	     
	10%
	     
	     
	     

	     
	4%
	     
	     
	     

	     
	2%
	     
	     
	     

	     
	1% (natural)
	     
	     
	     

	     
	1% (floodway)
	     
	     
	     

	     
	0.2%
	     
	     
	     




	Design Summary
	Exceedance 
Probability %
	Elevation (ft.)

	100-Year Base Flood
	1%
	     

	Roadway Design Flood
	     
	     

	Bridge 1 ft. Freeboard Flood*
	     
	     

	Overtopping Flood
	     
	     

	Historical Flood date      
	     
	     


* Report the nearest standard storm event analyzed that would provide at least 1 ft. minimum clearance to the lowest low chord elevation on the bridge deck.

5. APPLICABLE FLOODPLAIN MANAGEMENT CRITERIA
<Select applicable statement>
For a project within a FEMA delineated floodplain:
· [bookmark: Check27][bookmark: Text23][bookmark: Check29][bookmark: Check30][bookmark: Check31]|_| FEMA establishes flood level, flood velocity, and flow distribution and this project is within FEMA community panel number:       and Zone |_| A, |_| AE, |_| VE.  This project complies with FEMA requirements because there will be no increase in flood levels, velocities or flow distribution.  This project complies with DDM-7 of the VDOT Drainage Manual, and the general understanding of floodplain development between VDOT, DCR and FEMA; or

For a project in a FEMA floodplain with a Zone A designation that does not have base flood elevations, an increase in the cumulative 100-year flood elevation not exceeding one foot (1.0’) is acceptable:
· [bookmark: Check28]|_| FEMA establishes flood level, flood velocity, and flow distribution and this project is within FEMA community panel number:       and Zone A.  This project complies with FEMA requirements because there will be no more than a cumulative one foot (1.0’) increase in the 100-year flood elevation and velocities and flow distribution will not be significantly altered.  This project complies with DDM-7 of the VDOT Drainage Manual, and the general understanding of floodplain development between VDOT, DCR and FEMA; or

For a project in a FEMA floodplain with a Zone A or AE designation that does has an increase greater than the allowable limits:
· [bookmark: Check32][bookmark: Check33]|_| FEMA establishes flood level, flood velocity, and flow distribution and this project is within FEMA community panel number:       and Zone |_| A, |_| AE.  This project complies with FEMA requirements because a CLOMR has been submitted to the county.  This project complies with DDM-7 of the VDOT Drainage Manual, and the general understanding of floodplain development between VDOT, DCR and FEMA; or

For projects not within a FEMA delineated floodplain, include the following statement:
· |_| This project is not within a delineated FEMA floodplain.  There are no FEMA requirements applicable within the project area.



6. FEMA DATA COMPARISON <if applicable in a FEMA AE >
In order to provide additional data to FEMA to help identify potential candidate areas for restudy, a comparison of the VDOT analyses and the FEMA published study is provided below.  Note that these comparisons show the differences in the two analyses and do not represent the actual project impact.  

FEMA Datum: <|_| NGVD29 / |_| NAVD88>	Adjustment needed

The VDOT data reported in the following tables are based upon the proposed conditions analyses:

HYDROLOGY
	Event
	FEMA Discharge (cfs)
	VDOT 
Discharge (cfs)

	10-year
	     
	     

	50-year
	     
	     

	100-year
	     
	     

	500-year
	     
	     



If it can be determined, provide a brief discussion of why there are differences between the two analyses.      
     
HYDRAULICS
	Event
	Elevation Upstream of Structure (ft)
	Elevation at Upstream Limit of VDOT Study (ft)

	
	FEMA (adj)
	VDOT
	Difference
	FEMA (adj)
	VDOT
	Difference

	10-year
	     
	     
	     
	     
	     
	     

	50-year
	     
	     
	     
	     
	     
	     

	100-year
	     
	     
	     
	     
	     
	     

	500-year
	     
	     
	     
	     
	     
	     



If it can be determined, provide a brief discussion of why there are differences between the two analyses.      
     

7. RIPRAP RECOMMENDATIONS
Riprap for abutment slope protection: <Bridge only - select applicable option or amend as necessary>
· |_| Riprap protection is not being employed; or
· The following riprap protection is being employed:
· |_| 26" Class I Dry Riprap over 4” no. 25 or 26 aggregate over filter cloth
· |_| 38" Class II Dry Riprap over 6" no. 25 or 26 aggregate over filter; or 
· The indicated riprap protection was sized in accordance with the FHWA’s BRIDGE SCOUR AND STREAM INSTABILITY COUNTERMEASURES (HEC-23) publication.  Slope protection alone does not qualify as a bridge scour countermeasure

Riprap for outlet protection: <Culvert only - select applicable option or amend as necessary>
· |_| Riprap outlet protection is not required at this structure; or
· The following riprap protection is being employed:
· |_| 26" Class I Dry Riprap over 4” no. 25 or 26 aggregate over filter cloth
· |_| 38" Class II Dry Riprap over 6" no. 25 or 26 aggregate over filter 
· |_| The riprap apron should be       ft. wide and       ft. long; or 
· The design is based upon DEQ approved methodologies

8. STANDARD STATEMENTS <for both bridges and culverts>
CAUSEWAYS: The use of causeways for temporary construction access was not considered in this analysis.  If it is subsequently found necessary to use causeways, they must be submitted to the Hydraulics Staff for analysis and documentation.
<Select the statement(s) below, as applicable to the project>
Temporary construction access causeways for this project should be composed of <specify>     .
|_| The high flow profiles will not be affected.
|_| The causeway will not affect the water surface profile of base flow.
[bookmark: Text24]|_| The maximum causeway elevation is       ft.
[bookmark: Text25]|_| From Abutment A to Station                                 
[bookmark: Text26]|_| From Station       to Abutment B
|_| Only one will be in place at a time

EROSION AND SEDIMENT CONTROL: An Erosion and Sediment Control Plan will be prepared and implemented in compliance with Virginia Erosion and Sediment Control Law and Regulations, and VDOT’s Annual Erosion and Sediment Control Standards and Specifications approved by the Department of Environmental Quality.

STORMWATER MANAGEMENT: Design of this project will be in compliance with the Virginia Stormwater Management Act and Regulations, and VDOTs Annual Stormwater Management Standards and Specifications, as approved by the Department of Environmental Quality.

STREAM BANK STABILIZATION: |_| The banks should reestablish themselves to the natural conditions. / |_| The Riprap should be placed on all areas that will not support vegetation. /|_| Disturbed areas outside the bridge should be seeded.



9. BRIDGE SCOUR <Bridge only>
<Select the appropriate statement>
· |_| A scour analysis has not been performed at this time.  Please provide the Hydraulics Staff with the geotechnical report once it is available; or
· |_| A review of the Geotechnical Report and coordination with the S&B geotechnical staff have determined that the Bridge Foundations will be constructed on scour resistant material.  No scour computations have been performed; or
· |_| Scour computations and a sketch of the design and check scoured bed profiles are attached.  If scour countermeasures are required, a request must be submitted to the Hydraulics Staff for their design and documentation


9. COUNTERSINKING AND MULTIPLE BARRELL CULVERTS <Culvert only>
<Select ONLY the statements that are applicable>
· |_| The upstream and downstream inverts of culverts with diameters greater than 24” (or equivalent) will be countersunk a minimum of 6” below the stream bed; and/or
· |_| The upstream and downstream inverts of culverts with diameters equal to or less than 24” (or equivalent) will be countersunk a minimum of 3” below the stream bed; and/or
· |_| At least one barrel of a multiple barrel culvert structure will be countersunk a minimum of 6” for a diameter greater than 24” (or equivalent) or a minimum of 3” for a diameter equal to or less than 24” (or equivalent); and/or
· |_| The width of the countersunk culvert barrel(s) receiving the low flow is approximately the width of the normal stream bed; and/or
· |_| Low flow design measures have been implemented for multiple barrel culverts in which all barrels will be countersunk; and/or
· |_| Culverts on bedrock will be countersunk a minimum of 3” below the stream bed; and/or
· |_| Culverts on bedrock will be countersunk a minimum of 3” at the upstream end and stone step pools, low rock weirs or other measures will be constructed at the downstream end; and/or
· |_| Countersinking of the culverts is not practicable due to       (See Drainage Manual Section 8.3.7).  See attached supporting documentation

10. COMMENTS
[bookmark: Text27]<Note any channel modifications, floodplain impacts and impact mitigation measures, as well as other data pertinent to the design.  Also comment on the feasibility of using a smaller structure>      
     
This analysis is only applicable to the structure(s) and approaches described.  Any changes in these conditions may invalidate this analysis and should be reviewed by Hydraulics Staff.

This design represents the smallest structure practicable for use at this site.

If this project is an interstate or other NHS project and is expected to be in excess of $1,000,000.00, please notify the FHWA that (1) no hydraulic impacts are anticipated or (2) the following hydraulic impacts are anticipated: list       
     
If you have any questions or need additional information, please contact        at       or via electronic mail at       .  
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