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7.12
HYDRAULIC DESIGN (Erosion Control / Stormwater)
The purpose of hydraulic design is to determine the best location and adequate size of drainage facilities, the magnitude and frequency of storm runoff, and hydraulic efficiency of designed drainage systems.  Erosion control and stormwater management is applicable to CDOT projects.

The design of highway drainage requires a hydrologic analysis to determine the magnitude and frequency of storm runoff and a hydraulic analysis to locate and size the drainage facilities.  Hydraulic design includes practices for erosion and sediment control and stormwater management on projects. 

Design of drainage features on transportation projects will be done in accordance with the CDOT Drainage Design Manual, the CDOT Pipe Type Selection Guide, and the CDOT Erosion Control and Stormwater Quality Control Guide. 

The Hydraulics Engineer is responsible for determining major structure type, location, and size, as determined by field inspections; working the Environmental Programs staff to identify environmental assessments; identifying floodplain assessments, including any significant encroachments; and making preliminary estimates, and finalizing structure design in elevation, scour, erosion protection, storm runoff, and any hydraulic drainage.  Underground utilities in the vicinity of existing and proposed drainage features should be identified and located by the Region. 

Routine designs, such as culverts or small concrete box culverts, can be completed by a Resident Engineer familiar with minor structure hydraulics, and will be reviewed by the Hydraulics Engineer. 

Hydraulic reports and documentation should be completed as evidence that a competent and responsible design has been made.  If environmental factors are to be affected by hydrology, a complete written assessment should be documented and submitted to the Region Planning/Environmental Manager.  Reports and documentation are essential in case of litigation, or if design modifications become necessary.

Procedures for the design of pipe culverts, concrete box culverts, and bridge hydraulics are outlined in the Drainage Design Manual.  Erosion control procedures are addressed in the Erosion Control and Stormwater Quality Guide.  Hydraulic design needs will be determined during the project scoping process. 

When the hydrology predictions are completed, the Resident Engineer, in conjunction with the Hydraulics Engineer, will decide which structures the Resident Engineer is capable of designing.  The Hydraulics Engineer will design the special structures, such as irrigation and storm drains, and all standard structures larger than 48 inches in diameter.

The Resident Engineer will provide structure cross-sections and other necessary data to the Hydraulics Engineer.  Preliminary designs should be completed prior to the Field Inspection Review.  The Project Manager (PM) is responsible for ensuring that pipe type selection is conducted pursuant to the requirements of the CDOT Pipe Type Selection Guide.  After the preliminary designs are completed, the PM will use engineering judgment to determine sampling locations and will schedule the soil and water testing to ensure compliance with the project advertisement date.  Upon final design completion, and prior to the Final Office Review, the hydraulic design information will be sent to the Resident Engineer for incorporation into the plans.

Additional References:
1. 23 CFR Part 650, Bridges, Structures and Hydraulics
Section 7-12
Section 7-12

