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A. 8. Humpherys is an agricultural
Engineer, Snake River Conservation
Research Center, Kimberly, Idaho.

Howto

get the most
benefit from
plastic pipe

Buried pipelines are rapidly replacing
many open-channel farm irrigation
ditches. Both iined and unlined ditches
may likely become obsolete in many
areas in the future.

Buried pipelines have many advan-
tages. They eliminate seepage, provide
better weed control, take less land out
of production, enabling squaring fields
by eliminating open ditches and pro-
vide better water controi with less
labor. Also, pipelines have a greater
potential for automation. Automatic
surface irrigation is just around the
corner and installing buried pipelines ig
a first step in that direction.

Plastic Irrigation Pipe. One factor
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responsible for the trend toward buried
pipelines is the availability of plastic
pipe. Three kinds of plastic pipe are
used in irvigation: polyvinyl chloride
(PVC), polyethylene (PE), and acrylo-
nitrile-butadine-styrene {ABS). Of the
three, PVC is by far the most widely
used, followed by PE. Beeause of its
higher design stress, PVC is more
economical in larger sizes, whereas PE,
hecause of its much lower design
stress, is used mainly for small dia-
meter pipe where flexibility is desired,
such as in drip, turf, and small sprink-
ler lateral systems.

Plastic pipe, and particularly PVC,
has a number of desirable qualities for
irrigation pipe. It is lightweight and
thus can be handled in long lengths, it
has a low friction loss because of its
smooth surface, is easily joined and
installed, is corrosion resistant, and is
relatively low in cost. In addition, PVC
isnot attacked by rodents. PVC for irri-
gation was pioneered in the U. 8. in the
1950s and gained widespread accep-
tance and use during the 1960s.

Bifferent methods are used for sizing
plastic pipe. PVC and ABS are control-
led by the outside diameter (OD), while

PE is inside diameter- (ID) controlled.

The ‘controlled’ diameter remains the
same for a given size or classification of
pipe, while the uncontrolled diameter
varies as the wall thickness varies for
different pressure ratings.

Most PVC pipe used for irrigation is
made in two general size classifications:
“iron pipe size” (IPS}), and “plastic irei-
gation pipe” (PIP).

IPS pipe sizes have the same outside
diameter as iron or steel of the same
nominal size. PIP sizes are entirely
different than IPS and were developed
primarily for irrigation use with size
designations established jointly by
plastic pipe manufacturers and the Soil
Conservation Service. PIP of the same
nominal diameter is smaller in size than
IPS pipe and therefore has a smaller
flow capacity which varies from about
18% less for 4-inch pipe to about 8%
less for 12-inch pipe.

PIP is further divided into high-head

or “pressure rated” pipe and “low-
head” or 50-fcot head pipe used in
surface or gravity flow systems. PIP

. pressure rated pipe is used mainly in

the central and midwest regions of the
U. 8. irrigation, while in the eastern
and western regions, IPS is predomi-
nantly used.

Both IPS and PIF PVC pipe are
pressure rated using the “'standard di-
mension ratio” (SDR). This ratio is
cbtained by dividing the average out-
side diameter of the pipe by the mini-
mum wall thickness {for PE pipe, the
average mside diameter is used).

Thus, pipes of all sizes made from the
same material and having the same
SDR value all have the same pressure
rating, Although used to a lesser
extent for irrigation, Schedule 40, 80,
and 120 PV pipe is also available with
dimensions corresponding to those of
the Schedule series steel pipe. This
pipe does not have a constant 8DR, and
the pressure rating decreases with an
increase in diameter because the wall
thickness does not inerease at a rate to
maintain a constant pressure rating.
ASAFE Standard. In addition to the
various size classifications, thermoplas-
tic pipe is manufactured from different
materials of various grades, types, and
formulations involving many different
specifications. There is a need to
establish a uniform standard for mater-
ials used in the manufacture of plastic
irrigation pipe and to promote uniform-
ity in eclassifying, pressure rating,
testing, and marking.

Because of this need, the Water
Supply and Conveyance Committee
(SW-243} of the American Socieiy of
Agricultural Engineers (ASAE) devel-
oped a standard specifically for irriga-
tion pipe. This standard entitled “De-
sign, Installation and Performance of
Underground, Thermoplastic Irrigation
Pipelines” was recently published by
the Society as ASAE Standard: ASAE
53876, Copies may be obtained from
Society headquarters in St. Joseph,
Michigan 49085,

{Continued on page 30}
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CIECTROGATOR...  °
THE CENTER PNOT SYSTEM
THATS WORTH
WAITING FOR.

We're proud to say that ELECTROGATOR® still e A simple, positive alignment system that has
-has more '“firsts” than any other system . .. but proven itself for years in aircraft.

we're sorry to say the waiting list is growing and e A network of factory-trained dealers.

we're forced to take arders “first-come-first-serve.” o And all the proven benefits of electric-drive tech-
How can there be a waiting list for ELECTRO- notogy.

GATORS when we doubled production again But, even if we can’'t immediately ship you the
last year? We just can’t keep up with the de- ELECTROGATOR you want, we still want to give
mand for features like: you our information service, and a free subscrip-

tion to “Water Management Today.” You see
- t RoR . ’
° gg?j?gcnhidpfgeYear warranty on U.S. Steel we still want to help you keep up to date on

! : i
e A 3-year warranty on alf parts. developments in water application, irriga

. : . . tion finance, determining crop/water re-
e The finest water distribution pattern in the in- quirements . . . every aspect of water
dustry. '

management.
o QOur patented V-Jack truss for stabiiity, Because, when you have al! the facts,
e The patented Reinke hook-joint for flexibility. , 3nd you're ready to choose a sys-
e The most complete contrel package available.

tem, we think that you will join the
people who are willing to wait for
¢ More shielding of electrical components than
any competitor.

{&. “America’s Finest Circular Ir-
&, rigation System.”

N Y r -

Yes, | would like mere information on the ELECTROGATOR 100 and
the long-span ELECTROGATOR 80, and one year's subscription to
“Water Management Today,” with no obligation.

My crops are: [JCorn [JPotatoes [ Pasture {7 Sugar Beets [ Alfalfa
1 Wheat ] Sorghum (] Peanuts [ Soybeans ] Vegetables
[ Other My land is [ Rough [J Rolling [ Fairly Level

| presently irrigate acres. | plan to irrigate . acres.
lama [ farmer ([ other
I ' would also like information on [ the lightweight ALUMIGATOR™[] the low-
galionage MINIGATOR™ | would like to discuss water management with a
Reinke representative.

NAME

ADDRESS PHONE

CITY 2 STATE ZIp

ORNS

WATER MANAGEMENT SYSTEMS

REINKE MANUFACTURING CO., INC.= BOX jA3 » DESHLER,
NEBRASKA 68340 » 402-365-7251
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ROTARY PHASE GENERATCR

for Center Pivot Systems
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Irrigation & Sprinkler
Systems

LR

. ARCO ROTO-PHASE Is & compact pr
wired, multi-motor, 3-phase rotary gen-
rator and dependably operates from a-
. single-phasa line of 230 or 460 volts, |
* AOTO-PHASE I3 #1 in the phase conve
" slon field, and shouw/d not be confused:
‘with outdated static phase converters
“'or other limited-capacity rotary con-
verters which operate onl one motor
par converter,
ROTO-PHASE dependably oparatas-
~Ceanter Pivot Systems of 3 o 2C fowera,
. One ROTO-PHASE can operate two pivot
.systems simultanaously and the main.
‘pump motor, as well, ROTO-PHASE is”
* the only unit of its typs to successtul

operate submersible pumps.
- Fleld experience since 1963 ha
prcwan ROTC-PHASE dependable, eco-
omicel and virtually maintenance free
for multl-motor instatlations, ROTO- .
. PHASE requires no phase baiancing or
“motor modification, Instaftation is:
{simple—and takes only one haif hour. *
... ROTO-PHASE models availhble from.1 &

\?«f&

-
ARCS
' /XI\ oV
N ELECT

Box 278 « Shelbyville. tndiana 46176
Area Code 317-398-9713
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Waterhammer. Animportant consider-
ation in the design of a pipeline is that
of waterhammer. The ASAE standard
specifies that ihe normal operating
pressure plus surge pressures shall not
exceed the pressure class rating of the
pipe. If the actual surge pressures are
not known, then it is recommended
that the maximum operating pressure
not exceed 72% of the pressure class
rating. To limit the amount of surge
pressure that can develop, the water
velocity at system capacity should not
exceed 5 feet per second.

Maximum operating pressures for
PVC pipe without and with surge for
various SDR values are shown in Table
1. Values shown are for PVC 1120,
which is the material from which over
90% of the PVC irrigation pipe is
made.

Excessive waterhammer pressures
can oceur by closing the pipeline valves
too rapidly. To limit the pressure
buildup to that which will not damage
the pipe, the minimum valve closing
times should not be less than those
shown in Table 2 for various classes of
pipe.

If valve closing times are not less
than those shown, the surge pressure
due to valve closing, for most operating
eonditions, will not be greater than
about 1/5 of the pressure class rating of
the pipe. Thus, for pipe operating at
pressures shown in Table 1, the opera-

pipeline if excessive pressures can de-
velop by operating with all valves
closed, and on the discharge side of the
check valve and at the end of the
pipeline if surge pressures can develop.
The ASAE standard contains minimum
guidelines for sizing air/vacuum re-
lease valves for both high and low
pressure systems. Minimum design
criteria and vent requirements for low-
head pipeline systems open to the
atmosphere, including systems with
different types of stands, are also
shown.
Installation. A number of pipeline fail-
ures have occurred, particularly with
thin-walled, low-pressure/low-head
pipe. These failures oceurred primarily
because of improper installation and/or
operating procedures. It is important
that you follow minimum installation
requirements concerning trench con-
struction, pipe handling and placement,
bedding, and backfill procedures.
Low-head and low-pressure {SDR 81)
pipe have adequate strength to with-
stand internal design pressures, but
because of their thin walls are very
susceptible to damage and collapse
from external loading. Always use the
water-packing method when installing
this pipe. The initial backfill material
immediately surrounding the pipe
should be fine-grained and free from
sharp or pointed rocks or stones and
aggregate no larger than Y2-inch dia-
meter. The backfill is consolidated by
adding water to completely saturate it.

TABLE2

10,0001,

. 41.0

‘510
C 8.0,
Low-head

79{1.3 min.)
~ 88{1.5min.}
. 89{1.6min.)
113 (1.9 min.}
© 123(2.0 min.)
C-140(2.3 min.)
.+ 154{2.6 mip.}
o 195(3.2 min.)
- 219(3.6 min.)

ting plus surge pressures together will
not exceed the pressure class rating of
the pipe. The longer the pipe, propor-
tionally longer times should be taken to
close the discharge valve.

Entrapped air can both restrict the
flow at high points in the line, and also
cause waterhammer problems, espec-
ially when released suddenly from the
pipeline. Air release and vacuum relief
valves, as indicated in the standard,
should be installed at all high points, at
the ends, and at the entrance of pipe-
lines to provide for air release and air
enirance.

Install pressure relief valves be-
tween the pump discharge and the

The pipe must first be filled with water
and the pressure maintained during
the complete backfill process, Good
packing and consolidation of the back-
fill around the pipe are necessary to
support the sides of the pipe which
increases its resistance to vertical
loading.

Aflter installation, take care not to
overload the backfill in the trench with-
out the pipe being full of water and
under positive pressure. Unusual or
extra loading can occur when heavy
equipment crosses over the pipe, or
when the soil over it becomes satu-
rated, such as during irrigation, or if

(Continved on page 32}



“It's bheen pumping
water 3472 feet

since 1956

and it’s never beenoutof the @muné.”

It’s a Fairbanks Morse Turbine Pump.

“Quite a few farmers around Jean Kuhl is one of many determine if irrigation is a
here have Fairbanks Morse satisfied customers. And if sound investment for your
pumps, and they never seem Jean did have a problem, he'd particular situation.
to have any problems: find out that our chal Contact your nearest Fairbanks

“My driller recommended a zcijssembiy plants give same . Morse distributor or write:
Fairbanks pump because it ay service. _
takes far less power to Find out more about Colt Industries
operate and still gives more irrigation. Send for our free Fﬂll‘hﬂ_ﬂks Morse
water pressure’ Guide To lrrfgan‘or_r pfanning Pump Dlvislon

“Besides that, he saigthey ~ form. The guide will help you 3601 Kansas Avenue

are dependable” Kansas City, Kansas 66110
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negative pressures occur during pipe
operation which, in effect, increases
the external loading, A minimum 30-
inch depth of cover is needed for pipes
larger than 4 inches in diameter.
Scratches on the surface of the pipe
impair its ability to withstand cyelic
pressure fluctuations, depending upon

%\_ :

IT BACK
AUTOMATICALLY
AND HE-USE IT the scratch depth.

'N YUUH SYSTEM ' e e : . b Specialfhandling is offf;’en requri,reg

t 1 t \'4

JJEYY7 WESTERN LAND ROLLER TAIL-WATER PUMP | pive. During unusually warm weather,
) the pipe expands and is ‘snaked’ when
This new, high-efficiency pump is fully assembied for SEE OUR COMPLETE LINE put in the trench to prevent joint

installation in your pit {as shown above) or on a float QF DEEP AND SHALLOW separation when it cools and shrinks.

f umping from your lake or pond. Special turbine . €00 X
:Jml; depsig% elimlngtes the need for priming. Pump will WELL TURBINE PUMPS When warm, the pipe is susceptible to

g

give you completely automatic operation. permanent distortions caused by im-
The Western Land Roller Tail-Water Pump has a 6”7 & Will deliver 150 to 3000 GPM _proper handling, shipping, or installa-

discharge with a 6% cofumn pipe and a 10" bowl iy sprinkler systems or open tion. The pipe also becormes increas-

O oamasiad. slochic molor of wits goar of befy  dscharge  Electic Motor Head | ingly stiff and brittle at low temper-

drive. Pumping head (or pressure), length of pump and * Right-Angle Drive Gear Head atures, meaning special handling is

gallonage desired can be ordered to suit your installa- e Flat Belt Head e V-Beit Head needed during cold weather.

tion. Write for details today. Thrust blocking requirements and

“erinpomix Y BEARCAT Quality FARM MACHINERY SINCE 1908 related information are also presented

in the standard. Thrust blocking pre-
vents the pipe from moving and is

IND-O-|

e e e e e e

gﬁ?;iﬁﬁ.hﬁ:i?n?b?%esf co- 01 STUDENT | needed primarily with rubber gasket
Pleaze sand ma information on o Taltowates Pumos | Jjoints which otherwise could separate.
Daap—Shaliow Welt Turbine Pumps Find-0-Mix . . .
I ] Forageﬂazv::er (0 Sesd Bad Maker O Reliar Miis I Bloc!{lnfgl. 15 g;.ner:'ny regulrEd a.t ch?n-
ges in flow direetion, changes in pipe
ME . . s
NAM } size, at the end of the pipeline, and at
| ADDRESS _ | the valve locations,

FHONE

L

The standard also contains informa-
tion on wall thickness and tolerances,
diameters, and applicable ASTM speci-

ficati ini ial
These FREE Brochures fittings 1o, assure. undformicy iu the
W!'l, C onv“n ce You ces manufacture and testing of plastie irri-

gation pipe. Pipe complying with the
standard will also be marked uniformly
— 4 to provide certain basic information,
'vln ineluding pipe size and sizing system,
L.E., PIP and the ASTM designation
® ® where applicable, type of plastic mater-
ial used in manufacturing the pipe, and

Soil Farming || i
Operation. Plastic pipe, particularly

ls A M[IST 'N 1 9 76. "PVC(, has many advantages for use in

irrigation systems and, when proper

With inflation, shortages, rising costs and the energy crisis threatening : installation and operating procedures
every farmer, the significant yield increases from using McDaniel’s Living ill give
Sofl products should merit your careful consideration. are followed, will give many years of

satisfactory service. The irrigationsys-
McDaniel’s HU-MAC, a concentrated liquid humus, and MAC-T-VATOR tem shoulﬂ be operated tg preveynt

soil activator, have produced"xé io %2 more yield per acre on farm after negative pressures or unnecessary
farm, all kinds of crops, all kinds of soil, year after year. The cost, only .
surging and waterhammer pressures

about $4-$7 per acre. f ing in the pipeline. Thi
McDaniel's Living Soil Farming works. Send for free brochures now, and FOI OCCULlilg 1n Lhe pipeline. 1Ris can
usually be done by slowly opening and

_______ e ] closing all valves, slowly filling the
Rush me the FREE Living Soil Farming Brochures. pipelines, carefully controlling veloeity
and pressure buildup in the line at
NAME system start-up, removal of entrapped
_ ‘ air, and careful system shut-down.
ADDRESS A recommended safe guide is to take
at least 10 minutes to bring the pipeline
cTy STATE ZIp to full operating pressure. For lines

larger than 6 inches in diameter, longer

MCDaniel and MCDanieI than 1,000 feet in length, and for

pressures exceeding 100 psi, take pro-

Route Box 2-B + Feit, Oklahoma 73937 » (403) 426-2260 portionately longer times to bring up
i the pressure. @
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