COACHELLA VALLEY WATER DISTRICT
GUIDELINE K-4
STORM DRAIN OUTLETS (LATERALS) DESIGN GUIDANCE

K-4.1 General Requirements

Where a storm drain outlet will discharge into a regional stormwater facility, CVWD requires the
outlet to be designed to ensure the stability of the regional stormwater facilities and be
consistent with approved hydraulic design reports. Guidance varies with the type of channel or
facility (Table 8-1). For soft-bottom channels, such as the Whitewater River Stormwater
Channel/ Coachella Valley Stormwater Channel (WWRSC/CVSC), Thousand Palms
Stormwater Channel, or La Quinta Evacuation Channel, CVWD requires adequate protection to
prevent potential bank and channel bed (scour) erosion. Storm drain outlets that discharge into
concrete-bottomed channels (e.g. Palm Valley Stormwater Channel, West Magnesia Channel,
etc.) should be consistent with the proposed or approved hydraulics report.

K-4.2 Recommended CVWD Outlet Design

Where a storm drain discharges into CVWD regional stormwater facilities, CVWD recommends
slope protection consistent with guideline K-2 and channel bed protection consistent with the
hydraulic characteristics and potential scour from the outlet. While there are a variety of
alternatives for bed scour protection, CVWD generally recommends that the following features
are incorporated in the design:

» A concrete cutoff wall extending below the maximum scour depth.

» Energy dissipation within the outlet system, prior to discharging to the facility.

» If the proposed outlet collects runoff from an adjacent development that is at a lower
elevation than the design water surface elevation in the regional stormwater facility or if
there is potential backflow from the regional stormwater system, a flap gate should be
incorporated into the outlet system.

+ Grading at the outlet to direct flows towards the center of the stormwater facility

* Angling of connections near confluences.

K-4.3 Alternative Scour Protection Designs

Thompson and Kilgore (2006), and other standard references, describe the hydraulic design of
stilling basins, bed level dissipators, riprap basins and aprons and drop structures for outlet
scour protection for culverts and channels. Alternative scour protection designs should be
reviewed with the CVWD before proceeding with hydraulic design studies.

K-4.4 Hydraulic and Scour Studies

Thompson and Kilgore (2006) describe the hydraulic and scour analyses appropriate for energy
dissipation from culverts and channels. Their approaches may require some modification to
meet the particular conditions that occur in the stormwater facilities. Other publications that
describe hydraulic and scour analyses for a variety of low head inflow structures include
Breusers and Raudkivi (1991).

The general design condition for protection of the CVWD stormwater facilities is to assume the
maximum outflow from the storm drain, both with and without flow in the stormwater facility and
to provide appropriate protection to sections of the bank or bed that might erode under these
design conditions, considering how flow will be directed once it leaves the outlet.
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K-4.5 Design Drawing Submissions

The design plan set should indicate the extent of the works and show the keys or tie-ins or other
features at the upstream and downstream ends of the protection, particularly where the
revetment joins existing slope works or where the channel lining joins the slope protection.

The following specific information must be provided on the drawings submitted to the CVWD for
review:

¢ Plans and profiles of the proposed storm drain outlets and connections that show
slope, length, bearings, storm drain size, material type, etc. Elevations on the
drawings must refer to the NAVD 1988 vertical datum and the drawing set will
provide appropriate conversions covering the entire project area to NGVD 1929, if
needed to compare as-built plans in NGVD 1929 datum

o Details of the outlet, headwall, wing wall, structural tie-in, energy dissipation system
and the extent of outlet protection as dictated by the hydraulic analysis. CVWD
standard details for outlet structures, provided below, shall be used unless a
modification is necessary to meet the particular conditions that occur in the
stormwater facility. Modifications to standard outlet details must be reviewed with the
CVWD before proceeding.

e The inverts of the outlets shall be a minimum of 24” above the invert of the main
channel. This can be 12” for concrete lined channels. Safety grates (storm drain
outlet screens) are required for storm drain/lateral outlets greater than 16”.

K-4.6 Submissions

The hydraulic design report describing the analyses for the particular storm drain will be
submitted with the design drawings.

K-4.7 References

Breusers, h. And a. Raudkivi. 1991. Scouring. International association for Hydraulic Research
Hydraulic Structures Design Manual: Hydraulic Design Considerations. A.A. Balkema,
Rotterdam.

Thompson, P. And R. Kilgore. 2006. Hydraulic Design Of Energy Dissipators For Culverts And
Channels. Hydraulic Engineering Circular No. 14 (3rd Edition). Federal Highways
Administration. National Highway Institute.
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