IN-DEPTH VIEW

Irrigation Land Leveling

ﬂ Irrigation System Maintenance

General Info

 Laser or GPS guided leveling has generally
replaced survey-based leveling.

e Laser leveling is a nitrogen management
strategy growers can report on the INMP.

e Irrigation land leveling can help improve
irrigation efficiency by reducing standing
water and runoff and ensuring uniform
water infiltration across a field, especially
for surface-irrigated fields.

e Soil movement from land leveling may
present tradeoffs with management goals
to reduce soil tillage and/or disturbance.

e Leveling can also reduce the topsoil
available to crops. Care should be taken to
ensure that leveling results in adequate
topsoil for crop production and does not
expose highly permeable soil materials.

e Land may need to be periodically releveled.

BY THE NUMBERS

Leveling had been adopted by more
than 40% of SSJV growers as of 2022.

Recommendations based on
NRCS Practice Standard 464

Design

Design grades, slopes, and field configurations in
compliance with Federal, State, Tribal, and local
laws and regulations. Be sure to acquire necessary
permits before starting leveling work.

Final elevations from the leveling work should
permit the delivery of required irrigation flows to the
highest point on the field. Field elevations should be
at least 0.33 feet below the water surface elevation
at the point of delivery.

Further information can be found in NRCS guides:
NRCS CPS Irrigation System, Surface and
Subsurface (Code 443); NRCS National Engineering
Handbook (NEH) (Title 210), Part 623, Chapter 4,
“Surface Irrigation”; and 210-NEH, Section 15,
Chapter 12, “Land Leveling

Field Grades

If there is more than one method of water
application or more than one kind of crop planned,
the land should be leveled to meet the
requirements of the most restrictive method and
crop. Design all leveling work within the slope limits.
Slope limits vary depending on water application
method, ability to remove excess surface water,
and control of erosion caused by rainfall.

Surface Drainage

Include provisions in the design for removing or
controlling excess irrigation and storm water runoff
in farm irrigation systems. Provide field elevations
and field grade for leveling designs that permit
proper functioning of the planned surface drainage
system facilities.



NRCS 464 Slope
Recommendations

Level Irrigation Methods

For level irrigation methods, the maximum elevation
drop in the direction of irrigation should not exceed one
half the design depth of application for a normal
irrigation. The difference in elevation across an
individual basin or border strip should not exceed 0.1 ft.

Graded Irrigation Method

As soil and rainfall-induced erosion rates permit, the
maximum recommended slopes in the direction of
irrigation are:

e Furrows—3%.

e Corrugations—8%.

e Borders for nonsod-forming crops, such as alfalfa
or grain—2%.

e Borders for erosion-resistant grass or grass-
legume crops or for nonsod-forming crops on sites
where water application by the border method will
not be required until after good crop stands have
been established—4%.

In areas that contain soils classified as erosive, the
maximum slope is:

e Furrows—0.5%.

e Borders with sod-forming grasses—2%.

e Other crops—0.5%.

Cross Slope

The maximum cross slope for basin or borders should
be 0.1 feet per border-strip width. The allowable cross
slope for furrows and corrugations depends on the soil
stability, furrow size, and rainfall pattern in the area.
Cross slopes must be planned such that
breakthroughs from both irrigation water and rainfall
runoff are held to a minimum.

Subsurface Irrigation Methods

In areas where subsurface irrigation uses ground
water-level controls, shape the field surface to parallel
the expected subsurface water elevations. Base the
leveling design on the desired depth of soil above the
elevation of the groundwater.
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NRCS 464 Recommended
Considerations

Account for additional excavation and fill as
the result of constructing structures such as
ditches, ditch pads, and roadways. Include
the appropriate yardage when balancing
cuts and fills, and determining borrow
requirements.

Consider related structures and measures
needed to control irrigation water and storm
water runoff. Consider land leveling effects
on existing infrastructure including any
underground utilities or buried pipe.

When determining or evaluating the length
of irrigation runs, consider crop types,
method of irrigation, soil intake rates, field
slope, irrigation stream size, deep
percolation, and runoff.

Consider the depth of cuts and the resulting
available plant rooting depths to saline soils
and to shallow water tables.

In areas irrigated with sediment-laden water,
consider increasing the required height of
the water surface at the point of delivery.

Consider effects on instream flows and
aquifers, and the effects to other water uses
and users.

Land leveling can alter runoff and affect
adjacent wetlands. Consider these impacts
when planning leveling projects and ensure
that commensurate methods are used.

Take Action

For tools, resources, and next |
steps, go to agmpep.com.
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https://theagcenter.com/foiada-land-leveling
https://www.cardozacompany.com/
https://www.anthonysleveling.com/
https://crosslandleveling.com/

