NATURAL RESOURCES CONSERVATI ON SERVI CE
CONSERVATI ON PRACTI CE STANDARD
| RRI GATI ON WATER CONVEYANCE
(FT)
NONREI NFORCED CONCRETE PI PELI NE
CCODE 430CC

DEFI NI TI ON
A pipeline and appurtenances installed in an irrigation system
SCOPE

This standard applies to I ow or internmedi ate pressure,
nonrei nforced concrete irrigation pipelines with rubber gasket
joints, nortar joints, or cast-in-place wthout joints.

The standard includes the design criteria and m ni num
installation requirenents for nonreinforced concrete irrigation
pi pelines and the specifications for the concrete pipe to be
used.

PURPOSE

To prevent erosion, degradation of water quality or damage to the
| and, to nake possible the proper managenent of irrigation water,
and to reduce water conveyance | osses.

CONDI TI ONS WHERE PRACTI CE APPLI ES

Al'l pipelines shall be planned and | ocated to serve as integral

parts of an irrigation water distribution or conveyance system

that has been designed to facilitate the conservation use of soi
and water resources on a farmor group of farnmns.

Water supplies and irrigation deliveries for the area served
shall be sufficient to nake irrigation practical for the crops to
be grown and irrigation water application nmethods to be enpl oyed.

Concrete pipelines shall not be installed on sites where the

sul fate-salt concentration in the soil or soil water exceeds 1.0
percent. On sites where the sulfate concentration is nore than
0.1 percent but not nore than 1.0 percent, concrete pipe may be
used only if the pipe is made wth Type V cenent or Type |

cenent whose trical ciumalum nate content does not exceed 5.5
percent.

Cast-in-place pipe shall be used only in stable soils that are
capabl e of being used as the outside formfor approximately the
bottom half of the conduit.

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 ONS FOR WATER QUANTI TY AND QUALI TY
Quantity

1. Effects on the water budget, especially on infiltration and
evapor ati on.

2. Effects on downstreamflows or aquifers that woul d affect
ot her water uses or users.

3. Potential use for irrigation water managenent.

4. Effects of installing a pipeline on vegetation that may have
been | ocated next to the original conveyance.

Quality

1. Effects of installing the pipeline (replacing other types of
conveyances) on channel erosion of the novenent of sedinent
and sol ubl e and sedi nent -attached substances carried by
wat er .

2. Effects on the novenent of dissolved substances into the
soil, and on percol ation below the root zone or to ground
wat er rechar ge.

3. Effects of controlled water delivery on the tenperature of
wat er resources that m ght cause undesirable effects on
aquatic and wldlife communities.

4. Effects on wetlands or water-related wildlife habitats.
5. Effects on the visual quality of water resources.

DESI GN CRI TERI A

Wor ki ng pressure

The pipeline shall be designed to neet all service requirenents
W thout a static or working pressure, including surge, at any
poi nt greater than the maxi num al |l owabl e worki ng pressure of the
pi pelines open to the atnosphere shall include freeboard.

The maxi mum wor ki ng pressure for rubber gasket joints shall not
be nore than one-third the certified hydrostatic test pressure
determ ned by the test procedure prescribed in ASTM C 505 and
shall not exceed 50 ft of head for sizes 6 through 12 in. in

di aneter, 40 ft for sizes 15 through 18 in., 30 feet for sizes 21
and 24., and 25 feet for sizes 26 through 30 in.

The maxi mum wor ki ng pressure for nortar joints shall not be nore
than one-fourth the certified hydrostatic test pressure as
determ ned by the hydrostatic test procedure prescribed in ASTM
C-118 and shall not exceed 40 ft of head for sizes 6 and 8 in.
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35 ft for sizes 10 and 12 in., 30 ft for sizes 14 through 24 in.
and 25 ft for sizes 26 through 30 in.

The maxi mum wor ki ng pressure for cast-in-place pipe shall not
exceed 15 ft of head above the centerline of the pipe.

External load [imt

A safety factor of at least 1.25 shall be applied to the three-
edge bearing test in conputing allowable heights of fill over the
precast pi pe.

Friction | osses

For design purposes, friction head | osses shall be no | ess than
t hose conputed by Manning's formula, using a coefficient of
roughness "n" of 0.011 for rubber-gasket-jointed pipe, 0.012 for
nortar-jointed pipe, and 0.014 for cast-in-place pipe.

Capacity

The design capacity of the pipeline shall be based on whi chever
of the followng criteria requires the |arger anount of water:

1. The capacity shall be sufficient to deliver the volune of
wat er required to neet the peak-period consunptive use of
the crop or crops to be irrigated.

2. The capacity shall be sufficient to provide an adequate
irrigation streamfor all nmethods of irrigation planned.

Qutl ets

Appurtenances to deliver water fromthe pipe systemto the |and,
to a ditch or reservoir, or to any surface pipe systemshall be
known as outlets. OQutlets shall have adequate capacity at design
wor ki ng pressure to deliver the required flow (1) to the
hydraulic gradeline of a pipe or ditch, (2) to a point at least 5
in. above the field surface, or (3) to the design surface
elevation in a reservoir.

St ands open to the atnosphere

Stands shall be placed at each inlet to a concrete irrigation
pi pe system and at such other points as required. All stands
shall serve as vents in addition to their other functions.
Stands shall be constructed of concrete or steel pipe or other
approved material and be supported on a base adequate to support
the stand and prevent novenent or under stress on the pipeline.
Open stands shall be designed to neet or exceed the foll ow ng
criteria:

1. Each stand shall allow at least 1 ft of freeboard above
desi gn working head. The stand hei ght above the centerline
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of the pipeline shall be such that neither the static head
nor the design working head plus freeboard shall exceed the
al | owabl e wor ki ng pressure of the pipe.

2. The top of each stand shall extend at |east 4 ft above the
ground surface except for surface gravity inlets or where
visibility is not a factor. Gavity inlets shall be
equi pped with a trash guard.

3. Downward water velocities in stands shall not exceed 2 ft/s.
The inside dianeter of the stand shall not be |ess than the
i nside dianeter of the pipeline. This dowward velocity
criterion applies only to stands having vertical offset
inlets and outl ets.

4. |If the water velocity in the inlet (fromthe punp or other
wat er source) equals or exceeds three tinmes the velocity in
the outlet pipeline, the centerline of the inlet shall have
a mninumvertical offset fromthe centerline of the outlet
at least equal to the sumof the dianeters of the inlet and
out | et pipes.

5. The cross-sectional area of stands may be reduced above a
point 1 ft above the top of the upper inlet or outlet pipe,
but the reduced cross section shall not be such that it
woul d produce an average velocity of nore than 10 ft/s if
the entire flow were discharging through it.

6. Vibration-control neasures, such as special couplers or
flexi bl e pipe, shall be provided as needed to insure that
vi bration from punpi ng discharge is not transmtted to
st ands.

Sand traps, when conbined with a stand, shall have a m ni nrum

i nside dinension of 30 in. and shall be constructed so that the
bottomis at least 24 in. below the invert of the outlet to the
pi peline. The dowward velocity of flow of the water in a sand
trap shall not exceed 0.25 ft/s.

Gate stands shall be of sufficient dinensions to accomobdate the
gate or gates and shall be | arge enough to nake the gates
accessible for repair.

Fl oat val ve stands shall be | arge enough to provide accessibility
for mai ntenance and to danpen surge.

Stands closed to the atnosphere

| f pressure-relief valves and air-and-vacuum val ves are used

i nstead of open stands, all requirenents detailed in "Stands Open
to the Atnosphere” shall apply except as nodified bel ow

The inside dianeter of the closed stand shall be equal to or
greater than that of the pipeline for at least 1 ft above the top

NRCS, MVE
6/ 94



430CC- 5

of the uppernost inlet or outlet pipe. To facilitate attaching
the pressure-relief valve and the air-and-vacuum val ve, the stand
may be capped at this point or, if additional height is required,
the stand may be extended to the desired el evation by using the
sane inside dianmeter or a reduced cross section. |If a reduced
section is used, the cross-sectional area shall be such that it
woul d produce an average velocity of no nore than 10 ft/s if the
entire flow were discharged through it. |[If vertical offset is
requi red between the punp discharge pipe is "dogl egged" bel ow
ground, the stand shall extend to at least 1 ft above the highest
part of the punp discharge pipe.

An acceptable alternative design for stands requiring no vertical
inlet offset (when inlet velocity is less than three tinmes that
of the outletting pipeline) shall be to:

1. Construct the dogleg section of the punp discharge pipe with
t he sane nom nal dianeter as that of the pipeline.

2. Install the pressure-relief valve and the air-and-vacuum
val ve on top of the upper horizontal section of the dogleg.

Pressure-relief and air-and-vacuum shall be installed on stands
Wi th nom nal size pipe required to fit the valves' threaded
inlets.

Vent s

Vents may be designed into systens open to the atnosphere to
provide for the renoval and entry of air and protection from
surge. They shall

1. Have a mninumfreeboard of 1 ft above the hydraulic
gradel ine. The maxi mum hei ght of the vent above the
centerline of the pipeline nust not exceed the maxi num
al | owabl e wor ki ng pressure of the pipe.

2. Have a cross-sectional area at |east one-half the cross-
sectional area of the pipeline (both inside nmeasurenents)
for a distance of at |east one pipeline dianeter up fromthe
centerline of the pipeline. Above this elevation the vent
may be reduced to 2 in. in dianeter.

These cross-sectional requirenments shall apply when an air-
and-vacuum val ve is used instead of a vent, but the reduced
section shall be increased to the nom nal size pipe required
to fit the valves' threaded inlet. An acceptable
alternative is to install this valve in the side of a
service outlet, provided that the riser is properly |ocated
and adequately sized. |If both an air-and-vacuum valve and a
pressure-relief valve are required at the location, the 10
ft/s velocity criterion given under "Stands" shall apply to
the reduced section.
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3. Be located at the downstream end of each lateral, at summts
inthe line, and at points where there are changes in grade
in a downward direction of flow of nore than 10 degrees.

Ai r - and-vacuum val ves

An air-and-vacuum val ve, which has a large venting orifice,
exhausts large quantities of air fromthe pipeline during filling
operations and allows air to reenter the line to prevent a vacuum
fromform ng during enptying operations. This type of valve is
sonetinmes called air-vacuum or air-vent-and-vacuumrelief valve.
It is not continuous acting because it does not allow further
escape of air at working pressure once the val ve cl oses.

Ai r - and- vacuum val ves may be used at any or all the |ocations

| isted under "Vents," item3, instead of the vents. An air-and-
vacuum val ve al so may be used in conjunction with a pressure-
relief valve as an alternative to open punp stands. A pipeline
is considered open to the atnosphere if at |east one stand, vent
or service outlet is unclosed and | ocated so that it cannot be
isolated fromthe systemby |ine gates or val ves.

On concrete pipelines not open to the atnosphere, air-and-vacuum

val ves shall be installed at all |ocations specified under
"Vents", on all punp stands, and at inline control devices where
there is a need for air renoval and entry during filling and
enpt yi ng.

The dianmeter of the orifice (opening that controls air flow
during filling and enptying) of an air-and-vacuum val ve shal

equal or exceed the specified in figure 1 for the appropriate
di aneter of the pipeline.

Manuf acturers of air-and-vacuum val ves nmarketed for use under
this standard shall provide di nensional data, which shall be the
basis for selecting and accepting these val ves.

Pressure-relief-val ves

Pressure-relief valves may be used on concrete pipelines as an
alternative to stands open to the atnosphere. A pressure-relief
val ve shall serve the pressure-relief function of the open stand
or vent for which it is an alternative.

Pressure-relief valves do not function as air-rel ease-val ves and
shall not be used as substitutes for such val ves where rel ease of
entrapped air is required. Pressure-relief valves shall be used
in conjunction with air-and-vacuum val ves at all punp stands and
at the ends of pipelines if needed to relieve surge at the ends
of the |ines.

The fl ow capacity of pressure-rel ease val ves shall be the
pi peline design flowrate with a pipeline pressure not greater
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than 50 percent nore than the perm ssible working pressure for
t he pi pe.

The pressure at which the valve starts to open shall be marked on
pressure-relief valves. Adjustable pressure-relief valves shal
be sealed or otherwise altered to prevent changi ng the adjustnent
fromthat marked on the val ve.

Manuf acturers of pressure-relief valves marketed for use under
this standard shall provide capacity tables, based on performnce
tests that give the discharge capacities of the valves at the
maxi mum perm ssi bl e pressure and differential pressure settings.
Such tables shall be the basis for design of pressure setting and
of acceptance of these val ves.

Check val ves

A check valve shall be installed between the punp di scharge and
the pipeline if detrinental backflow may occur.

Dr ai nage

Provi sions shall be nade for conpletely draining the pipeline if
a hazard is inposed by freezing tenperatures or drainage of the

line is specified for the job. |If provisions for drainage are

requi red, drainage outlets shall be located at all |ow places in
the line. These outlets may drain into dry wells or to points of
| ower el evation. |[|f drainage cannot be thus provided by gravity,

provi sions shall be nade to enpty the |line by punping or by other
nmeans.

Fl ushi ng

| f provisions are needed for flushing the line free of sedi nent

or other foreign material, a suitable valve shall be installed at

the distal end of the pipeline.

Thrust control

Abrupt changes in the pipeline grade of alignnent require either:
1. A stand having a dianeter greater than that of the pipeline.

2. An anchor or thrust block to absorb any axial thrust of the
pi peline, or

3. A larger dianeter pipe placed horizontally or placed
vertically and capped bel ow ground or an inplace structure
capped bel ow ground.

An abrupt change shall be considered to be (a) an angle of 45
degrees or greater when the maxi num worki ng head is under 10 ft;
(b) and angle of 30 degrees or greater when the maxi num wor ki ng

NRCS, MVE
6/ 94



430CC- 8
head is between 10 and 20 ft; and (c) an angle of 15 degrees or
greater when the maxi num working head is greater than 20 ft.

Suitable thrust control shall be provided to resist end thrust of
rubber gasket pipeli nes.

98 HD2 a

A= B sin 2
Wher e:

Area of thrust block required in ft2

Maxi mum wor ki ng pressure in ft

I nsi de diameter of pipe in ft

Al | owabl e passive pressure of the soil in |Ib/ft2
Defl ection angl e of pipe bend

PWOI>
RN TRNTIN !

Area of thrust blocks for dead ends and tees shall be 0.7 tines
the area of block required for a 90-degree deflection angl e of
pi pe bend.

| f adequate soil tests are not avail able, the passive soi
pressure may be estimted from Table 1.

Materi al s
All materials described and required in this standard shall neet

or exceed the m nimumrequirenents indicated in "Specifications
of Materials."
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Table 1. - Allowable Soil Bearing Pressure

Dept h of cover
to center of thrust bl ock

Natural soil materi al 2f t 3ft 4f t 5ft
-------------------- b/ ft2---cemmme e - -
Sound bedr ock 8000 10000 10000 10000

Dense sand and gravel

m xture (assunmed 0=40

degr ees) 1200 1800 2400 3000
Dense fine to coarse

sand (assuned 0=35

degr ees) 800 1200 1650 2100
Silt and clay m xture
(assunmed 0=25 degrees) 500 700 950 1200

Soft clay and organic
soils (assuned 0=10
degr ees) 200 300 400 500

| NSTALLATI ON
M ni mrum dept h of cover

The pi peline shall be placed deep enough bel ow the | and surface
to protect it fromthe hazards inposed by traffic crossing,

farm ng operations, freezing tenperatures, or soil cracking. The
m ni mum depth of cover shall be 18 in. for pipe sizes 12 in. and
l ess in dianeter. For pipelines greater than 12 in. in dianeter,
the m ni mrum depth of cover shall be 24 in.

Exceptions to these depths nay be specified for rocky areas or
other local conditions. |If a shallower covering is specified,
there shall be provisions to protect the |ine from danage by
vehicular traffic. Geater depths of cover shall be specified
when | ocal conditions indicate a need.

Trench construction

If trenches are excavated in soil containing rock or other hard
materials or in soil susceptible to appreciable swelling and
shrinking on wetting or drying, or if the trench bottomis
unstabl e, the trenches shall be overexcavated and backfilled with
selected materials to sufficient depth to provide a suitable
base. If water is in the trench, it shall be drained away or
controlled in such a manner as not to damage the joint nortar,
and a suitable base shall be maintai ned.

Openi ngs
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Openings into nortar joint and cast-in-place concrete pipelines
shall be covered to prevent air circulation except when work is
actually in progress. Such openings shall be kept closed until
pipeline is conpleted and is to be filled with water.

Joi nts and connecti ons

Al'l joints and connections shall be designed and constructed to
w t hst and the desi gn nmaxi mum wor ki ng pressure for the pipeline

wi t hout | eakage and to | eave the inside of the line free of any
obstructions that may tend to reduce its capacity bel ow design

requi renents.

Mortar joints shall be protected fromdrying out. |[|f the soi
used in the initial backfill is not thoroughly noist, a suitable
menbrane shall be used over the nortar. Menbranes consisting of
one | ayer of kraft paper or paper cut from cenent sacks or

menbr ances conformng to specifications in ASTM C 171 or C- 309
shal | be consi dered suitable.

Thrust bl ocks

Thrust bl ocks nay be fornmed agai nst a solid hand-excavated trench
wal | undanmaged by nechani cal equi pnment. They shall be
constructed of concrete, and the space between the pipe and the
trench wall shall be filled to the height of the outside dianeter
of the pipe. The block shall have a m ninumthickness of 6 in.
and the bearing area specified.

Backfill
The backfill material shall be placed so that the pipe will not
be di spl aced or damaged and so that the backfill is level with

the natural ground or at the design grade required to provide the
m ni rum dept h of cover after settlenent.

An initial backfill of soil shall be placed around the nortar
joint pipe and over it to a depth of 6 in. for the full w dth of
the trench. The initial backfill shall not |ag behind pipe

| ayi ng by nore than seven sections of pipe.

If laying ceases for 2 hours or nore, the initial backfill shal
be brought up to and cover the last conpleted joint. Nothing in
this section shall prohibit the conplete backfilling while nortar
bans are still plastic. |[If conplete backfilling is not done at
this time, conpletion shall be delayed at |east 20 hours. To
prevent danmage to nortar joints, the trench shall be backfilled
to the m ninmum specified cover or to 2 ft, whichever is |ess,
before the pipe is filled wth water.

Cast-in-place pipelines
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Cast in place pipe shall be installed, cured, and backfilled
according to the requirenents set forth ACl 346-70.

Testing

Concrete pipelines shall be tested for |eaks by observing their
normal operation any tinme after 2 weeks of continuous wetting.
Al visible | eaks shall be repaired. Seasonal cold water shal
not be used for this test.

It shall be denonstrated by testing that the pipeline wll
function properly at design capacity. At or bel ow design
capacity there shall be no objectionable flow conditions such as
wat er hammer, continui ng unsteady delivery of water, damage to
the pipeline, or detrinental discharge fromcontrol valves,
vents, or stands.

Basi s of acceptance

The acceptability of the pipeline shall be determ ned by

i nspections to check conpliance with all the provisions of this
standard with respect to the design of the line, the pipe and
pi pe markings, the appurtenances used, and the m ni num
installation requirenents.

Certification and guarantee

| f requested by the State Conservati on Engi neer, the manufacturer
shall certify that the pipe conplies with the standards of these
SCS specifications.

The installing contractor shall certify that this installation
conplies with the requirenents of this standard. He shal
furnish a witten guarantee that protects the owner agai nst
defective workmanship and materials for not |less than 1 year and
that identifies the manufacturer and marki ngs of the pipe used.

MATERI ALS
Pi pe

Nonrei nforced concrete pipe laid with nortar joints shall conform
to or exceed the requirenents in ASTM C-118.

I f nonreinforced concrete pipe are laid wth rubber gasket
joints, the rubber gaskets shall conformto or exceed the
requi renents in ASTM C- 505.

Nonr ei nforced cast-in-place concrete pipe shall conformto or
exceed the requirenments of Anmerican Concrete Institute Standard
346-70.

St ands
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I f constructed of concrete pipe having a dianeter greater than 24
in., the pipe shall conformto the standards in ASTM C- 76 or C
478.

Cast-in-place stands shall contain steel reinforcing on not nore
than 1-ft centers to provide steel areas equal to or greater than
the | east valves specified for Cass Il (1500-D-Utinmate) pipe in
ASTM C- 76.
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