NATURAL RESOURCES CONSERVATI ON SERVI CE
CONSERVATI ON PRACTI CE STANDARD
| RRI GATI ON SYSTEM SPRI NKLER
(NO. AND ACRE)
CODE442

DEFI NI TI ON

Pl anned irrigation systemin which all necessary facilities
are installed for efficiently applying water by neans of
perforated pipes or nozzles operated under pressure.

SCOPE

This standard applies to the sprinkler irrigation system

t hrough which water is distributed by neans of sprinklers.
It applies to all conponents of the onfarm system except for
speci al structures such as permanently installed mains and

| aterals (lrrigation pipeline, 430 and punping plants, 533).
It does not include trickle irrigation systens (441).

PURPOSE

To efficiently and uniformy apply irrigation water to
mai nt ai n adequate soil noisture for optinmm plant growth
Wi t hout causi ng excessive water |oss, erosion, or reduced
water quality.

CONDI TI ONS WHERE PRACTI CE APPLI ES

Sprinkler irrigation plans shall be based on an eval uation
of the site and the expected operating conditions. The
soi |l s and topography shall be suitable for irrigation for
t he proposed crops.

Enough good-quality water nust be available for practical
irrigation of the crops to be grown.

The sprinkler nethod of water application is suited to nost
crops, to nost irritable lands, and to nost climatic
conditions where irrigated agriculture is feasible.

Conservation practice standards are reviewed periodically, and updated if needed. To obtain the current
version of this standard, contact the Natural Resources Conservation Service.
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PLANNI NG CONSI DERATI ON FOR WATER QUANTI TY AND QUALI TY
Quantity

1. Effects on the water budget, especially the volunme and
rate of runoff, infiltration, evaporation,
transpiration, and deep percol ation, and ground wat er
r echar ge.

2. Potential for changes in plant growh and transpiration
because of changes in the volune of soil water.

3. Effects on downstreamflows or aquifers that would
affect other water uses or users.

4. The effect on the water table of the field in providing
suitable rooting depth for anticipated | and uses.

5. Potential ability to manage irrigation water through
control of water in the root zone.

Quality

1. Effects on erosion and the novenent of sedinent and
sol ubl e and sedi nent - attached substances carried by
runof f .

2. Effects of nutrients and pesticides on surface and
ground water quality.

3. Potential effects on the novenent of dissolved
substances bel ow the root zone or to ground water.

4. Effects of soil water |evels on such nutrient processes
as nitrification and denitrification.

5. Effects of soil water levels in controlling soil water
or downstream water quality.

6. Effects on the visual quality of downstream water
resour ces.

DESI GN CRI TERI A
Dept h of application

The net depth of application shall be based on the avail able
noi sture capacity of the soil in the root zone of the crop
irrigated or a |l esser anmpbunt consistent with the | and user's
operation plan. The gross depth shall be determ ned by
using field application efficiencies consistent wth the
conservation of water resources.
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Capacity

In regularly irrigated areas, sprinkler irrigation systens
shall have either (1) a design capacity adequate to neet the
noi sture demands of all crops to be irrigated in the design
area or (2) enough capacity to neet the requirenents of
several selected irrigations during critical crop growh
periods when less than full irrigation is planned. In
conputing capacity requirenents, allowance nmust be made for
reasonabl e water |osses during application periods.

Systens for special-purpose irrigation shall have the
capacity to apply a stated anmobunt of water to the design
area in a specified net operating period.

Design application rate. The design rate of application
shall be within a range established by the m ni mum practi cal
application rate under local climatic conditions and the
maxi numrate consistent wwth the intake rate of the soil and
the conservation practices used on the land. |If tw or nore
sets of conditions are in the design area, the | owest

maxi mum application rate for areas of significant size shal

apply.

Di stribution patterns and spacing. A conbination of
sprinkl er spacing, nozzle sizes, and operating pressure that
nost nearly provides the design application rate and
distribution shall be selected. The velocity or prevailing
wi nds and ot her conditions nust be consi dered.

If available fromthe manufacturers, uniformty coefficient
data shall be used in selecting sprinkler spacing, nozzle
sizes, and operating pressure. The uniformty coefficient
shall be no less than 85 percent.

In the absence of such data, sprinkler performance tables
provi ded by the manufacturers shall be used in selecting
nozzl e sizes, operating pressure, and wetted di aneter for
the required sprinkler discharge. The maxi num spaci ng shal
conply with the followng criteria:

1. For low, internediate-, and nobderate-pressure
sprinklers, the spacing along lateral line (S1) shal
not exceed 50 percent of the wetted dianmeter, as given
in the manufacturer's perfornmance tables, when the
sprinkler is operating under optinmum pressure. The
spacing of laterals along the main line (Sm shall not
exceed 65 percent of this wetted dianmeter. |f w nds
that can affect the distribution pattern are |ikely,
spacing (Sm) shall be reduced to 60 percent for average
velocities of 5 m/h, to 50 percent for average
velocities of 10 m/h, and to 30 percent for average
vel ocities greater than 10 m/h.
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2. For high-pressure sprinklers and for the giant
hydraulic type, the maxi num di stance (di agonal) between
two sprinklers on adjacent lateral |ines shall not
exceed two-thirds of the wetted di aneter under
favorabl e operating conditions. |If wi nds that can
affect the distribution pattern are |ikely, the
di agonal spacing shall be reduced to 50 percent of the
wetted dianeter for average velocities of 5 m/h and to
30 percent for average velocities greater than 10 m/h.

3. For perforated pipelines, the spacing recomendations
of the manufacturer for the design application rate,
nunber and size of perforations, and operating pressure
shal | be foll owed.

Lateral |ines

Lateral lines shall be so designed that the total pressure
variation at the sprinkler heads, resulting fromfriction
head and static head, does not exceed 20 percent of the
desi gn operating pressure of sprinklers.

Except for undertree operation, riser pipes used in |ateral
| ines shall be | ong enough to prevent interference with the
distribution pattern when the tallest crop is irrigated.

Ri ser I engths shall not be | ess than shown bel ow

Spri nkl er di scharge Ri ser length
gal /mn in.

less than 10........... ... . ... ... ... .... 6

10-25. . 9

25-50. .. 12

50-120. ... . 18

More than 120............. . ... ... ... .... 36

Mai n |ines

The design nmain |ines, subnmains, and supply |ines shal
insure that the quantities of water required are conveyed to
all lateral lines at the maxi num required pressure.

If the pressure required for sprinkler systemoperation is
provi ded by punping, main line pipe sizes shall insure that
there is an econom cal bal ance between the capitalized cost
of the pipe and annual punping costs.

Punp and power unit

The punp capacity and the power unit shall be adequate to
operate the sprinkler systemefficiently when maxi num
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capacity is being punped against the maxi numtotal dynamc
head.

Oper ati on and mai nt enance

An operation and mai nt enance plan nust be prepared for use
by the owner or others responsible for operating the system
The plan shoul d provide specific instructions for operating
and nmai ntaining the systemto insure that it functions
properly. It should also provide for periodic inspections
and pronpt repair or replacenent of danmaged conponents.

Pl ans and specifications for constructing irrigation
sprinkler systens shall be in keeping with this standard and
shal | describe the requirenents for properly installing the
practice to achieve its intended purpose.
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