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NATURAL RESOURCES CONSERVATION SERVICE
CONSERVATION PRACTICE STANDARD

DIVERSION

CODE 362

DEFINITION

A channel constructed across the slope
with a supporting ridge on the lower side.

SCOPE

This standard applies to the installation of
all diversions except Floodwater
Diversions (400) and Diversion Dams
(348).

PURPOSE

To divert excess water from one area for
use or safe disposal in other areas.

CONDITIONS WHERE PRACTICE APPLIES
This practice applies to sites where:

1. Runoff damages cropland,
pastureland, farmsteads, feedlots,
or conservation practices such as
terraces or stripcropping.

2. Surface flow and shallow
subsurface flow caused by seepage
are damaging sloping upland.

3. Runoff is in excess and available
for use on nearby sites.

4. A diversion is required as part of a
pollution abatement system.

5. Adiversion is required to control
erosion and runoff on urban or
developing areas and construction
or mining sites.

DESIGN CRITERIA

Capacity.

e Diversions as temporary measures,
with a life span of less than 2 years, shall
carry as a minimum the 2-year, 24 hour-
duration storm.

e Diversions that protect agricultural
land must have the capacity to carry the
peak runoff from a 10-year frequency, 24-
hour-duration storm as a minimum.

e Diversions related to pollution
abatement systems must have the capacity
to carry the peak runoff required by the
pollution abatement system.

e Diversions designed to protect areas
such as urban areas, buildings, and roads,
shall have enough capacity to carry the
peak runoff expected from a storm
frequency consistent with the hazard
involved but not less than a 25-year
frequency, 24-hour duration storm with a
freeboard not less than 0.3 ft.

Where diversion channels are grassed, use
“B” retardance or greater to determine
capacity. Where diversion channels are
farmed, capacity will be determined using
Manning’s n=0.06 or greater.

Cross section. The channel may be
parabolic, V-shaped, or trapezoidal. The
diversion shall be designed to have stable
side slopes. The ridge height shall include
an adequate settlement factor. The ridge
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shall have a minimum top width of 4 ft at
the design elevation. The minimum cross
section shall meet the specified
dimensions. The top of the constructed
ridge shall not be lower at any point than
the design elevation plus the specified
overfill for settlement.

The front and cut slopes for permanent
diversions should not be steeper than 3:1
for maintenance purposes, and preferably
4:1. The back slope of the ridge is not to
be steeper than 2:1 and preferably 4:1. For
temporary diversions, the side slopes
should not be steeper than 1:1 under any
conditions.

Diversions may be either grassed
completely or farmed. Diversions need not
be grassed if built in cropland and built to a
cross section which can be farmed.

Farmed diversions should have front
slopes, back slopes, and cut slopes which
are 6:1 or flatter. The front slope and back
slope will fit the farm equipment being
used. The cut slope length will vary with
the land slope and amount of cut; it also
should be built to accommodate farm
equipment. Farmed diversions should
have inverted “V” tops.

Additional fill heights to be added for
settlement will range from 5% for very
well compacted fills to 15% or more for
push-up type construction.

In urban or suburban areas, consideration
should be given to soil type and frequency
and type of equipment that is anticipated to
be crossing the diversion and used for
maintenance.

Grade and velocity. Channel grades may
be uniform or variable. Channel velocity
shall not exceed that considered nonerosive
for the soil and planned vegetation or
lining.
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Where diversion channels are grassed, use
“C” retardance or less to determine
velocity. Maximum velocities shall not
exceed those in “Design Velocities for
Vegetated Channels”, 3-L-45288,
Engineering Field Handbook (EFH)
Chapter 7. The Diversion Chart, MN
supplement to EFH Chapter 9, may be used
in design to obtain capacity velocity, and
cross section. This Diversion Chart is
based on “C” retardance.

Where diversion channels are farmed,
velocity will be determined using
Manning’s n=0.035 or less. The maximum
velocity shall not exceed the permissible
velocities shown in Table M-2, Practice
Standard 600, Terrace.

Diversions should be designed with
velocities that minimize siltation as well as
prevent erosion. The channel velocity
shall not exceed the maximum permissible
velocity, except that velocities may be
increased slightly to improve alignment for
short distances in the upper reaches only.

Location. The location of the diversion
shall be determined by outlet conditions,
topography, land use, cultural operations,
and soil type. A diversion in a cultivated
field must be aligned to permit use of
modern farming equipment.

Protection against sedimentation.
Diversions should not be used below high-
sediment-producing areas unless land
treatment practices or structural measures,
designed to prevent damaging
accumulations of sediment in the channels,
are installed with or before the diversions.
If movement of sediment into the channel
is a significant problem, a vegetated filter
strip shall be used where soil or climate
does not preclude its use. Then, the design
shall include extra capacity for sediment
and be supported by supplemental



structures, cultural or tillage practices, or
special maintenance measures.

Outlets. Each diversion must have a safe
and stable outlet with adequate capacity.
The outlet may be a grassed waterway, a
vegetated or paved area, a grade
stabilization structure, an underground
outlet, a stable watercourse, or a
combination of these practices. The outlet
must convey runoff to a point where
outflow will not cause damage. Vegetative
outlets shall be installed before diversion
construction to insure establishment of
vegetative cover in the outlet channel.
Underground outlets consist of an inlet and
underground conduit and must have a
minimum discharge capacity of 1 acre-inch
per acre per day. The release rate when
combined with storage is to be such that
the design storm will not overtop the
diversion ridge. On large watersheds,
runoff flows are usually too large to outlet
entirely through underground outlets.

The design elevation of the water surface
in the diversion shall not be lower than the
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design elevation of the water surface in the
outlet at their junction when both are
operating at design flow.

Level Spreader

At diversion outlets discharging onto areas
already stabilized by vegetation, a level lip
spreader may be used. See Figure 1. The
bottom of the excavation and the
downstream lip or edge shall be based on
the peak rate of flow from a 10-year
frequency storm as shown in Table 1.

TABLE 1, LEVEL
SPREADERS
Designed Q10 Minimum
Length
(cfs) ("L" in feet)
Up to 10 15
11to 20 20
21to 30 26
31to 40 36
41 to 50 44

4" level section

Undisturbed soil stabilized

— by existing vegetation

0.5" min.
6' min.

N

SECTION A-A

Channel grade 0.0%

Grade 0.5 to 1.0%

A

CA}mpaL1cd carth fill berm

PLAN VIEW

8

( 6' minimum

’g- 4" level section

/) Level lip above
undisturbed,

AN \-‘\)L\ AN \4—/ L \" N stabilized area

FIGURE 1, LEVEL SPREADER

NHCP, NRCS
October, 1995
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General Notes:

1. Construct level lip on zero percent grade to insure uniform spreading of storm runoff

(converting channel flow to sheet flow).

2. Level spreaders must be constructed on undisturbed soil (not on fill).
3. Entrance to spreader must be graded in a manner to insure that runoff enters directly onto

the zero percent graded channel.

4. Storm runoff converted to sheet flow must outlet onto areas already stabilized by existing

vegetation.

5. Periodic inspection and maintenance must be provided to insure intended purpose is

accomplished.

Vegetation. Disturbed areas that are not to
be cultivated shall be established to grass
as soon as practicable after construction. If
the soils or climatic conditions preclude
the use of vegetation for erosion

protection, nonvegetative linings such as
gravel, rock rip-rap, or cellular block may
be used. Seedbed preparation, seeding,
fertilizing, and mulching shall comply with
standards in local technical guides. The
vegetation shall be maintained and trees
and shrubs controlled by hand, machine, or
chemicals.

OPERATION AND MAINTENANCE

A maintenance program shall be
established to maintain diversion capacity,
storage, ridge height, and the outlets.
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Maintenance needs are to be discussed
with the landowner or operator who is
responsible for maintaining the practices
installed with NRCS assistance. Diversion
ridges can be hazardous for farming
operations or mowing. Any hazards must
be brought to the attention of the
responsible person.

PLANS AND SPECIFICATIONS

Plans and specifications for installing
diversions shall be in keeping with this
standard and shall describe the
requirements for applying the practice to
achieve its intended purpose.
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