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NATURAL RESOURCES CONSERVATION SERVICE
CONSERVATION PRACTICE STANDARD
SOUTH DAKOTA SUPPLEMENTSITALICIZED

IRRIGATION CANAL OR LATERAL

CODE 320

DEFINITION

A permanent irrigation canal or lateral constructed
to convey water from the source of supply to one or
more farms.

PURPOSE

To convey irrigation water from a source of supply
to the beginning of afarm irrigation system. The
conservation objectives are to prevent erosion or
degradation of water quality or damageto land, to
make possible proper water use, and to convey
water efficiently to minimize conveyance |osses.

CONDITIONSWHERE PRACTICE
APPLIES

This practice appliesto open channels and
elevated canals for the purpose of conveying
irrigation water from a source of supply to the
beginning of a farmirrigation system or group of
farms. This practice does not apply toirrigation
field ditches.

All canals and laterals and related structures shall
be anintegral part of an irrigation water conveyance
system that has been designed to facilitate the
conservation use of soil and water resourceson a
farm or group of farms.

Canals and laterals shall be located where they will
not be susceptible to damage from side drainage
flooding, or they must be protected from such
damage.

All lands served by the canals and laterals shall be
suitablefor irrigation.

Water suppliesand irrigation deliveriesfor the area
served shall be sufficient to make irrigation practical
for the cropsto be grown and the irrigation water
application methods to be used.

Unlined canals and laterals shall not be constructed
on sites where permeability of the soilsisrapid or
very rapid. If an excessively permeable soil site
must be crossed, the canals and laterals shall be
lined according to the standards for ditches and
canal linings.

CONSIDERATIONS
Water Quantity

Effects on the water budget, especially on volumes
and rates of runoff, infiltration, evaporation,
transpiration, deep percolation, and ground water
recharge.

Potential for achangein plant growth and
transpiration because of changesin the volume or
level of soil water.

Effects on downstream flows or aquifers that would
affect other water uses or users.

Effect on the water table of thefield in providing
suitable rooting depth for anticipated land uses.

Water Quality

Effects on erosion of banks and beds and the
movement of sediment, and the soluble and
sediment-attached substances carried by runoff.

Effects on the movement of dissolved substances
to ground water.

Short-term and construction-related effects on the
quality of downstream water courses.

Potential for uncovering or redistributing toxic
material.

Effects on wetlands or water-related wildlife
habitats.

Effects on the visual quality of water resources.

Conservation practice standards are reviewed periodically and updated if needed. The current version of this
standard is posted on our website at www.sd.nrcs.usda.gov or may be obtained at your local Natural Resources

Conservation Service.
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Effects of water levels on salinity of soils, soil water,
or downstream waters.

CRITERIA

All irrigation systems shall be operated in
accordance with an Irrigation Water Management
(IWM) Plan. WM Plans shall bein accordance
with the South Dakota Standard for Irrigation
Water Management - Code 449.

Capacity requirements. The capacity of canals or
laterals serving afarm or group of farms shall be
determined by considering the delivery demands of
all thefarm irrigation systems served and the
amount of water needed to cover the estimated

conveyance lossesin the canal or lateral. Capacity
must be enough to handle 5-year frequency, 24-
hour duration surface runoff that is to enter the
canal.

Velocities. Canalsand laterals shall be designed to
develop velocities that are nonerosive for the soil
materials through which the canal or lateral passes.
The maximum design velocities for canals and
lateral up to 25 cfs shall not exceed those shown in
the following table:

PERMISS BLE CANAL AND LATERAL VELOCITIES- 25cfs

Velocity after aging of canals carrying:
Original material excavated or | Clear water, no Water transporting Water transporting
canal detritus colloidal silts noncolloidal silts, sands,
gravels, or rock fragments
€3] (2) (3) (4)
ft./sec. ft./sec. ft./sec.

Fine sand (noncolloidal) 1.50 2.50 1.50
Sandy loam (noncolloidal) 1.75 2.50 2.00
Silt loam (noncolloidal) 2.00 3.00 2.00
Alluvial siltswhen 2.00 3.50 2.00
noncolloidal 2.50 3.50 2.25
Ordinary firmloam 2.50 3.50 2.00
Volcanic ash 2.50 5.00 3.75
Fine gravel 3.75 5.00 3.00
Stiff clay (very colloidal) 3.75 5.00 5.00
Graded, loamto cobbles, when

Noncolloidal 3.75 5.00 3.00
Alluvial silts when colloidal 4.00 5.50 5.00
Graded, silt to cobbles, when

Colloidal 4.00 6.50
Coarse gravel (noncolloidal) 5.00 6.50
Cobbles and shingles 6.00 5.00
Shales and hardpans

For canals greater than 25 cfs, local information on the velocity limits for specific soils shall be used when
available. When such information is not available, the maximum design vel ocities shall not exceed those
shown in Natural Resources Conservation Service (NRCS) Technical Release No. 25, Chapter 6, Figure 6-2.

Valuesof "n" in Manning's Formula. Canalsand
laterals must be designed with enough capacity to
carry the required flows at the vel ocities that will be
developed under the maximum probable retardance
conditions.

For capacity design, the value of “n” shall be
selected according to the material in which the canal
or lateral is constructed, the alinement, and the
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hydraulic radius. The probability of additional
retardance because of weeds or moss shall also be
considered.

For checking designsto see that velocities do not
exceed permissible values, Manning’'s“n” no
greater than 0.025 shall be used, and applicable
criteriain the standard for Open Channels (582)

shall be followed.
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Frecboard. Freeboard isthe height of canal or
lateral banks above the maximum water surface
elevation that can be expected under the most
severe design operating conditions. The required
freeboard shall be at least one-third of the design
flow depth (0.33d) and shall not be lessthan 0.5
feet.

Side slopes. Canalsand laterals shall be designed
to have stable side slopes. Local information on
side slope limits for specific soils and/or geologic
materials shall be used if available. If such
information is not available, the design side slopes
in the canal or lateral shall not be steeper than the
following:

Material Side slope
Solid rock, cut section Vil
Loose rock or cemented gravel, cut EZ11
section
Heavy clay, cut section 11
Heavy clay, fill section 21

Sand or silt with clay binder, cut or 1-1/2:1
fill
section

Water surface elevations. Water surface elevations
shall be designed to provide enough hydraulic head
for successful operation of all ditches or other water
conveyance structures diverting from the canal or
lateral.

Canal or lateral banks. The top width of canal or
lateral banks shall be enough to insure stability,
prevent excessive seepage, and facilitate
maintenance. It shall not be less than two feet and
shall equal or exceed the flow depth.

M aintenance access. Maintenance access, as
specified in the standard for Open Channels (582),
shall be provided along one or both sides of a canal
or lateral, asrequired, for maintenance operations.
If the top of the bank or bermisto be used for a
roadway, the width shall be enough for that
purpose.

Protection from surfacewaters. Runoff from
adjacent areas shall be conveyed over or under the
canal wherever practical. If runoff ispermitted to
enter the canal or lateral, the side slopes shall be
protected from erosion, and provisions shall be
made for surface water disposal.
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Related structures. Plansfor canal or lateral
installations shall provide for adequate turnouts,
checks, crossings, and other related structures
needed for successful operation as a conservation
irrigation facility. All related structures shall be
designed and installed to meet NRCS standards.
Structures needed for the prevention or control of
erosion shall be installed before the canal or lateral
is put into operation.

PLANS AND SPECIFICATIONS

Plans and specifications for constructing irrigation
canalsor laterals shall bein keeping with this
standard and shall describe the requirements for
applying the practice to achieveitsintended
purposes.

OPERATION AND MAINTENANCE

An Operation and Maintenance plan must be
prepared for use by the landowner or operator
responsible for operation and maintenance. The
plan should provide specific instructionsto insure
the practice functions properly. Minimum
requirements to be addressed in the Operation and
Maintenance Plan are:

Prompt repair or replacement of damaged
componentsis necessary.

Remove debris and foreign material from canals
and other components that hinder system
operation.

Maintain good vegetative cover on all slopes and
water cour ses.

REFERENCES

National Engineering Handbook, Part 653 -
Irrigation Guide.

NRCS National Engineering Technical Release,
Design of Open Channels, TR-25.
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