I:rigation Water Conveyance 430-cc scs, January 1989
Irrigation wWater Conveyance (ft)

Nonreinforceq Concrete Pipeline

‘Definition

A pipeline and appurtenances installed in an irrigation system.
8cope

nonreinforced concrete irrigation pipelines with rubber gasket
joints, mortar joints, or cast-in-place without joints.

Purpose

To prevent erosion, degradation of water quality, or.dagage.tc
the land; to make possible the broper management of irrigation
water; and to reduce water conveyance losses.

' Conditions where Practice appilies

and the irrigation water application methods to be used.
Concrete pipelines shall not be installed on sites where the
sulfate-salt conce i i

percent. On siteg where the sulfate concentration is more than
0.1 percent but not more than 1.0 percent, concrete pipe may be
used only if the pipe is made with Type V cement or Type II

percent.

Cast-in-place pipe shall be used as the outside soils that are
le of bein

capab g used as the outside form for approximately the

bottom half of the conduit.
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Planning considerations
Water Quantity

1. Effect on the water budget, especially on infiltration and
evaporation.

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

3. Potential use for irrigation water management.

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

Water Quality

1. Effects of installing the pipeline, replacing other types of
conveyances, on channel erosion or the movement of sediment and
soluble and sediment-attached substances carried by water.

2. Effects on the movement of dissolved substances into the
soil, and on percolation below the root zone or to ground water
recharge. )
3. Effects of controlled water delivery on the temperatures of
water resources that might cause unde51rable effects on aquatic
and wildlife communities.

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

E .

Design criteria

Worklng pressure. The pipelines shall be designed to meet all
service requirements without a static worklng pressure, including
surge, at any p01nt greater than the minimum allowable working
pressure of the pipe used at that point. The static or working
pressure of pipelines open to the atmosphere shall include
freeboard.

The maximum working pressure for rubber gasket jOlntS shall not
be more than one-third of the certified hydrostatic test pressure
determined by the test procedure in ASTM-C-505 and shall not
exceed 50 ft of head for sized 6 through 12 in. in diameter, 40
ft for sizes 15 through 18 1n., 30 ft for sizes 21 and 24in.,and
25 ft for sizes 26 through 30 in.
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The maximum working pressure for mortar joints shall not be more
than one-fourth the certifjeq hydrostatic test pressure as
ermined b h i

The maximum working pressure for cast-in-place Pipe shall not
eXceed 15 ft of head above the centerline of the pipe.

External load 1j it. a safety factor of at least 1.25 shall be
applied to the three-edge bearing test in computing allowable
heights of fj]; over the precast pipe.

Friction losses. For design Purposes, friction head losses sha1;
be no less than those Computed by Manning’s formula, using a
coefficient of roughness "nu of 0.011 for rubber-gasket-jointed
pipe, 0.012 for mortar-jointed pipe, and 0.014 for cast-in-place

pipe.

Capacity. The design Capacity of the Pipelines shall be based on
whichever of the following Criteria required the larger amount of
water:

Outlets. Appurtenances to delver water from the pipe System to
the land, to a ditch or reservoir, to to any surface pipe system

6 in. above the field Surface, or (3) the design surface

Stands open to the atmospheres. Stands shall pe Placed at each
inlet to the irrigation Pipe system and at such other points as

USDA-SCS 430-Ccc-3 January 1989




Open stands shall be designed to meet or exceed the following
criteria:

1. Each stand shall allow at least 1 ft of freeboard above
design working head. The stand height above the centerline of
the pipeline shall be such that neither the static head nor the
design plus freeboard shall exceed the allowable working pressure
of the pipe.

2. The top of each stand shall extend at least 4 ft above the
ground surface except for surface gravity inlets or where
v151b111ty is not a factor. Gravity inlets or stands shall be
equipped with a trash guard.

3. Downward water velocities in stands shall not exceed 2 ft/s.
The inside diameter of the stand shall not be less than the
inside diameter of the pipeline. This downward velocity
criterion applied only to stands having vertical offset inlets
and outlets.

4. If the water velocity in the inlet (from the pump or other
water source) equals or exceeds three times the velocity in the
outlet pipeline, the centerline of the inlet shall have a mlnlmum
vertical offset from the centerline of the outlet at least equal/
to the sum of the diameters of the inlet and outlet plpes. i

5. The cross-sectlonal 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 would produce
an average velocity of more than 10 ft/s if the entire flow were
discharging through it. .

6. Vlbratlon—control measures, such as spec1al couplers or
flexible pipe, shall be prov1ded as needed to insure that
vibration from pump discharge is not transmitted to stands.

Sand traps when combined with a stand, shall have a minimum
inside dlmen51on of 30 in. and shall be constructed so that the
bottom is at least 24 in. below the invert of the outlet to the
pipeline. The downward velocity of flow of the water in a sand
trap shall not exceed 0.25 ft/s.

Gate stands shall be of sufficient dimensions to accommodate the
gate or gates and shall be large enough to make the gates
accessible for repair.

Float valves stands shall be large enough to provide
accessibility for maintenance and to dampen surge.
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Stands closed to the atmosphere. 1f pPressure-reljef valves and
air-and-vacuung valves are used instead of open stands, all

The inside diamete: of the closed stand shall be equal to or
greater than that of the pipeline for at least 1 ft above the top
of the uppermost inlet of outlet pipe. To facilitate attaching
the bressure-reljefr valve and the air-and-vacuum valve, the stand
may be capped at this point, or if additional height is required,
the stand may be extended to the desired elevation by using the
same inside diameter or a reduced cross section. 1If a reduced

would produce an average velocity of no more thah 10 ft/s if the
entire flow were discharged though it. 1f vertical offset is
required between the pump discharge pPipe and the outlet pipeline
and the discharge pipe is "doglegged" below ground, the stand
shall extend at least 1 ft above the highest part of the pump

1. Have a minimupm freeboard of 1 ft above the hydraulic

2. Have a Cross-sectional area at least one~half the cross-
sectional areas of the pipeline (both inside measurements) for a
distance of at least one pipe-line diameter up from the
centerline of the Pipeline.

Above this elevation the vent maybe reduced to 2in. in a
diameter,

USDA-~-SCS 430-cc-5 January 1989




These cross-sectional requirements shall apply when an air-and-
vacuum valve is used instead of a vent, but the reduced section
shall be increased to the nominal size pipe required to fit the
valve’s threaded inlet. An acceptable alternative is to install
this valve in the side of a service outlet, provided that the
riser is properly located and adequately sized. 1If 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.

3. Be located at the downstream end of each lateral, at summits
in the line, and at points where there are changes in grade in a
downward direction of flow of more than 10 degrees.

Air-and-vacuum valve. An air-vacuum valve, which has a large
venting orifice, exhausts large quantities of air from the

" pipeline during filing operations and allows air to reenter the

line to prevent a vacuum from forming during emptying operations.
This type of valve is sometimes called air-vacuum or air-vent-
and-vacuum relief valve. It is not continuous acting because it
does not allow further escape of air at working pressure once the
valve clos. ’ ‘

Air-and-vacuum valves may be used instead of vents at any or
allocations listed under "Vents," conjunction with a pressure-
relief valve as an alternative to open pump stands. A pipeline
is considered open to the atmosphere is at least one stand, vent,
or service outlet is unclosed and located so that it cannot be
isolated from the system by line gated or valves.

On concrete pipelines not open to the atmosphere, air-and-vacuum
valves shall be installed at all locations specified under
"Vents," on all pump stands, and at inline control devices where
there is a need for air removal and entry during filling and
emptying. - i

The diameter of the orifice (opening that controls air-flow
during filling and emptying operations) of and air-and-vacuunm
valve shall equal or exceed that specified in figure 1 for the
appropriate diameter of the pipeline. '

Manufacturers of air-and-vacuum valves marketed for use under
this standard shall provide dimensional data, which shall be the
basis for selection and acceptance these valves.

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

USDA-SCS 430-CC-6 January 1989



The pressure at which the valve starts to open shall be marked on
Pressure-relief vValves. Adjustable Pressure-relief valves shall
be sealed or Ootherwise altered to Prevent changing the adjustment
from the marked on the valve.

performance tests, that give the discharge Capacity of the valves
at the maximum Permissible pressure and differentia] Pressure
settings. Such tables shall pe basis for design of pressure
setting and of acceptance of these valves,

Check valves. A check valve shall be installed between the pump
discharge ang the pipeline if detrimental backflow may occur.

Drainage. Provisiong shall be made for Completely drainage the
Pipeline if a hazard is imposed by freezing temperatures or
drainage of the line is Specified for the job. 1If provisions for
drainage are required, drainage outlets shall be located at alil
low places in the line. These outlets may drain into dry wells
or to points of lower elevation. TIf drainage cannot be thus
provided by gravity, Provisions shall be made to empty the line
by pumping or by other means. :

Thrust control. - Abrupt changes in pPipeline grade or alinement,
require either:

1. A stand having a diamgter greater than that of the pipeline,

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

3. A larger diameter pipekplaced horizontally or placed
vertically anq Capped below ground Or an in place structure
capped below ground.
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An abrupt change shall be considered to be:

(a) an angle of 45 degrees or greater than the maximum working

head is under 10 ft;

(b) an angle of 30 degrees or greater when the maximum working
head is between 10 and 20 ft; and

(c) an angle of 15 degrees or greater when the maximum working

head is greater than 20 ft.

Suitable thrust control shall be provided to resist end thrust of

rubber gasket pipelines.

((98HD)2/B)sin(a/2) Where:

A=Area of thrust block required
H=Maximum working pressure in ft
D=Inside diameter of pipe in ft
B=Allowable passive pressure of
the soil in 1b/ft2
a=Deflection angle of pipe bend

Area of thrust blocks for dead ends and trees shall be 0.7 times
the area of block required for a 90-degree deflection angle of

pipe bend.

If adequate soil tests are not available, the passive soil
pressure may be estimated from table 1.

Table 1. - Allowable soil bearing pressure

Natural soil material

Depth to center of thrust block

2
Sound bedrock 8,0
Dense Sand and gravel nmix. 1,2
(angle int. fric. = 40 degq.)
Dense fine to coarse sand 8
(angle int. fric. = 35 degq.)
Silt and clay mixture 5
(angle int. fric. = 25 degq.)
Soft clay and organic soils 2

(angle int. fric. = 10 deg.)

Materials. All materiels desire

ft 3ft aft 5ft
00 10,000 10,000 10,000
00 1,800 2,400 3,000
00 1,200 1,650 2,100
00 700 950 1,200
00 400 500

300

d and required in this standard

shall meet or exceed the minimum requirements indicated in

"Specifications of Materials."
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IRRIGATION WATER CONVEYANCE

Nonreinforced concrete Pipeline Specifications

Installation

Minimum depth of cover. The pipeline shall be placed deep enough
below the land surface to protect it from the hazards imposed by
traffic;crossing, farming operations, freezing temperatures, or
soil cracking. The minimum depth of cover shall be 18 in. for
pipe sizes 12 in. and less in diameter, and 24 in. for pipe sizes
greater than 12 in. in diameter.

Exceptions to these depths may be specified for soils containing
rock or other local conditions. 1If a shallower cover is
specified, there shall be provisions to protect the line from
vehicular traffic, greater depths of cover shall be specified
when local conditions indicate need.

Irench Constructien. If trenches are excavated in soils
containing rock or other hard materials or in soils susceptible
to swelling ang shrinking on wetting or drying, or if the trench

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
mortar, and a suitable base shall be maintained.

Openi
Pipelines shall be covered to prevent air circulation except when
work is actually in Progress. Such openings shall be kept closed
until the pipeline is completed and is to be filled with water.

Mortar joints shall be protected from drying out. If the soil
used in the initiajl backfill is not thoroughly moist, a suitable
membrane shall be used over the mortar. Membranes consisting of
one layer of kraft Paper or cut from cement Sacks or membranes
conforming to sSpecifications in ASTM-C-171 or C-309 shall be
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Thrust blocks. Thrust blocks must be formed against a solid
hand-excavated trench wall undamaged by mechanical equipment.
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 diameter of the pipe. The block shall have a mirimum
thickness of 6 inches and the bearing area must be specified.

Backfill. The backfill material shall be place d so that the
pipe will not be displaced or damaged and so that the backfill is
level with the natural ground or at the design grade required to
provide the minimum depth of cover after settlement.

An initial backfill of soil shall be placed around the mortar
joint pipe and over it to a depth of 6 in. for the full width of
the trench. The initial backfill shall not lag behind pipe
laying by more than seven sections of pipe.

If laying ceases for two hours or more, the initial backfill
shall be brought up and cover the last completed joint. Nothing
in this section shall prohibit the backfilling while mortar
joints are still plastic. If complete backfilling is not done at
this time, completion shall be delayed at least 20 hours to
prevent damage to the joint, the trench shall be backfilled to
the minimum specified cover or 2 ft. whichever is less, before
the pipe is filled with water. -

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

Testing. Concrete pipelines shall be tested for leaks by
observing their normal operation any time after two weeks of
continuous wetting. All visible leaks shall be repaired.
Seasonal cold water shall not be used for this test.

It shall be demonstrated by testing that the pipeline will
function properly at design capacity. At or below design
capacity there shall be no objectionable flow conditions such as
water hammer, continuous unsteady delivery of water, damage to
the pipeline, or detrimental discharge from control valves,
vents, or stands.

Basis of acceptance. The acceptability of the plpellne shall be
determined by inspections to check compliance with all prov151ons
of this standard with respect to the design of the llne, the pipe
and pipe markings, the appurtenances used, and the minimum
installation requirements.
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Certification and guarantee, If requesteg by the state
Conservation Engineer, the manufacturer shajl certify that the

pipe complies with the standards of these scg Specifications.

If nonreinforceg concrete pipe are laid with rubber gasket
joints, the rubber gaskets shall conform to or €Xceed the
requirements jnp ASTM~C-505,

Nonreinforceq concrete cast-in-place Pipe shall conform to or
exceed the requirements of ACI standard 346-70.

Cast-in-place stands shai] contain steel reinforcement on not
more than 12 jp, Centers to Provide stee] areas equal to or
greater than the least values specified for Class IT (1500-p-
Ultimate) pipe in ASTM-C-76,

USDa-scs - 430-cc-11 January 1939



IRRIGATION WATER CONVEYANCE
NON REINFORCED CONCRETE PIPELINE
Colorado Supplement, CO0~430~CC

General

Construction operations shall be carried out in a manner to
énsure that erosion, air and water pollution are minimized and
held within legal limits.

Equipment and methods used in construction shall be in accordance
with the Us Department of Labor, Occupational Safety and Health
Administration.

Planning Considerations

Water Quantity. Surface water quantity, locally and downstreanm,
are generally improved by the reduction of seepage and
evaporation. Reduced diversion needed to compensate for previous
delivery losses also improves quantity. Deep percolation or

was installed, may be significantly reduced. If downstream base
flow had previously occurred because of Seepage from other
conveyances, it could be eliminated or significant Yy reduced.

Wildlife or aquatic habitat that had depended on seepage from the
irrigation water conveyance will be decreased.

Water Quality. Ground water quality effects from infiltration of
poor quality water would be eliminated or significantly reduced.
Deep percolation of saline water may be avoided. Sediment or
sediment-attached substances discharged to downstream
‘watercourses will be eliminated since no streambank or bed
erosion would occur. Temperature increases common in an open
conveyance may be eliminated by the pipeline.

Design

Pressure Relief Valves. Pressure relief valves shall meet the
minimum requirements of Colorado Standard Plan, (coO-ssp), 71a,
71B, and 71cC. Pressure relief valves and air release valves may
both be attached to the same riser pipe.

Vents, Air Relief Valves and Air Release Valves. Vents, air
relief valves and air release valves shall meet the minimum
requirements of CO-SSP-69 and CO-SsSp-70.
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