Irrigation Water Conveyance (ft)

Aluminum Tubing Pipeline

Nefinition

A pipeline and appurenances installed in an irriga-
fiar sysiem

Heope

This slandard applies only to buried aluminum
pipelines coated with plastic tape on the eviarior
surlnce.

Purpose

ley pravent erosion or loss of water quality or dam-
age o land, o make possible proper waler use,
ane W reduce waler conveyance |osses,

Conditions where practice applies

Al pipclines shall be planned and located to serve
A= an inteqgral part ol an irrigafion water distnbu-
tion system designed 1o lacililale the conservation
£owatar on a farm or group of farms.

Al arpas zerved by fhe pipelines shall be suilable
forarrigation.

Water supplies and Irrigation deliveries to the
area shall be sufticient to make irngation practical
for the crops to be grown and the irrigation water
application methods to be used.

Design criteria

Waorking pressure. The maximum permissible
working gressure in the ling shall he determined by
the tollowing equation:

b 25t

d
Whare:

3 = 7.500 Ibfin.2
P Maximum working pressure in |b/fin.?

Field Office
Technical Guide, Section IV
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d - Inside diameter of tubein in,
1 = Tube nominal wall thickness in in

Capacity. Design capacily shall be based on

whichever of the following s dgreater

1 The capacity shall be adequate to deliver the
volume of water required to meet the peak con-
sumplive use of the crop

2. The capacity shall be adegquate to provide an
adequalte imigation stream for all mathads al irriga-
tion planned.

For design purposes, the value ot rein Manning's
Formula shall be considered o be 001, acxcept
whare joinls, connections, and condition al the
pipe indicate that a higher valui is recuired,

Stands for low-pressure lines open to the atmos-
phere. Stands shall be used when witer snlas the
plpeline to avoid entrapment of alr, to prevent
surge pressures and collapse because of vacuum
failure; and to prevent pressure trom esceeding the
design working stress of the pipe. The stand shall
be dasigned o,

i. Allow a minimum of 1.t of freeboard. The maxi-
mum height of the stand above the centerline ol
the pipeline must not axceed tha maximum work-
ing head of tha pips

2. Have the top of each stand at least 4 1t above
the ground surface except for surlace gravity in-
lets, which shall be equipped with trash racks and
COVETS.

3, Have a downward walar velocily (n stands nat in
excess of 2 1Ws. The inside diameter of the stand
shall not be less than the inside diamaler ol W

pipahne

The cross sactional area of stands may be ore-
duced above a point 1 ft above the top of the up-
par mdel, but the reduced cross section shall ot
be such that it would produce an average velocity
of more than 10 it/s if the entire flow were discharg-
ing through it

If the water welocily of an infet pipe exceeds
three times the velocity of the outlet. the centerline
of the inlet shall have a minimum verlical offset
from the centerhing of the outlet at least equal to
the sum of the diameters of the inlet and oollel
pipes.

Sand traps, when combined with a stand, shall
have & minimum inside dimension of 30 in and
shall be constructed so that the boltom is al least
?4 in. balow the nvert of the autlet pipeling. The
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A AA 2 Trmigation Water Conveyance

dowrnward velocity of flow of the waler in s sand
trap shall nel excesd .25 #t/s. Suitable provisions
shall be made tor cleaning sand traps

The dimensions of gate stands shall be adaguate
te accommodale he gate or gates required and
shall be large enough to make the gales accessible
far repai

The size of float valve stands shall be adeguate
I provide accessibility for maintenance and to
clampen surge

stands must be constructed in A manner to in-
sure thal vibration from the pump discharge pipe is
not carried to the stand.

Venis lor low-pressure lines open to the atmos-
phere. Vents must be designed into the system to
provide for the removal of air and prevention of
vacuum collapse. Thay shall:

1. Have a minimum freeboard of 1 ft above the
hydraulic gradeline. The maximum height of the
wan! ahove the centerline of the pipeline must not
exeesd the maximum working head of the pipe.
2 Have a cross sectional area at least one-half the
nross sectional area of the pipeline (both inside
maasuremants) for & distance of ot least one pipe-
line diameter up from the centerline of the pipe-
hna Above 1his elevation, the vent may be reduced
to 2. in diametes
4 Ments shall be located

A, Al the downstream end of each laleral,

2. Al Summils in 1ha line,

o Al points where there are changes in grade
in A\ downward direction of flow of more than 10
degrees,

d. Immediately below the pump stand if the
downward valocity in the stand exceeds 1 fifs.
4 A combined air-release-vacuume-release  valve
may b used instead of an open vent, Alr-vacuum-
release valves shall have a 2-in. minimum diameter.
Far lines 6 in. or less in diameler, 2-in. valvas shall
be used, for lines 7 in. through 10 in. in diameter,
3-in. valves shall be used; and for limes 12 in. in
diametar, 4-in. valves shall be used.

Qutlets. Appurtenances 1o dehver water from =z
pipe system to the land, a ditch, or any surface
pipe system are known as outlets. Outlets shall
have 7 capacity to deliver the required flow to (1)
the: hydraulic gradeline of a pipe or ditch or (2) a
point at least 6 in, above the fisld surface.

Drainage. Provision shall be made to completely
drain the pipeline. Drainage outlets should be pro-
vided al all low points in the system and may sither
discharge inte a dry well or to a point of lower ele-
valion. It these gravity discharge peints are unavail-
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able, provision shall be made to empty the line by
pumping.

Check, pressure-relief, and air-and-vacuum-re-
lease valves for high-pressure claosed systems. A
check valve shall be installed belwean the pump
discharge and the pipeline if detrimental backflow
may ocour.

A pressure-reliel valve shall be insfalled &l tha
pump location it excessive pressure can build up
when all vaives. are closed. Alsn, a surge chambet
or a pressure-reliel valve shall be installad n
closed syslems m which a check valve protocts the
ling from reversal of flow and excessive surge pres-
sure may develop Pressure-relief valves shall be
no smaller than 1/4 in. nominal size for each diam-
ater inch of the pipeline and shall be sél 4l & maxi-
mum of 5 Ib/in2 abave the pressure rating of the
pipe. It nooded to relieve surge, pressure-ralie!
valvas or surge chambers shall be installed at Lhe
end of the pipeline.

Air-release and vacuum-releasa valves shall ba
placed al all summits in the plpeline and at the end
of the line if needed to provide a pasitive means af
air release or escape. Alr-release and vacuume-ra-
leass valvae outlets ol at least 1/2-in. nominal diam-
ater shall ba used in lines 4 in. or less in diametor,
at least 1-in, outlets in lines 5 to 8 in, in dinmpler
ang at least 2-in. outlets in lines 10 to 16 in. in
diameler.

Joints and connections. Al connections shall be
constructed to withstand the working pressure of
the line without leakage and to lezve the inside of
ihe line free of any obstructions that can reduca
the line capacity bslow design requireaments, All
such fittings as risers, ells; tees, and reducers
should be of similar metal. i dissimilar metals are
used, however, the fittings shall be protected
against galvanic corrosion. For example, separale
dissimilar metals with a rubber or plastic insulator,
The cennection between the pump discharge pipe
and the aluminum line shall be made of suitable
insulating malerizl, such as rubber or plastic.

Quality of water. Walsr-quslity tests shall be made
for all aluminum pipeline installations. A copper
content in excess of 0.02 p/m produces nodulas
pitiing and rapid deterioration of the pipe it water
is allowed to remain stagnant. '

Materials. Fipe and coating materials shall equal
of exceed the physical raquirements specified
under “Materials "



Plans and specifications

Flans and specifications for constructing aluminum
tubing irrigation pipelines shall bs in kesping with
this standard and shall describe the requirements
for applying the practice to achieve its intended
PUrPOSCS,
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Irrigation Water Conveyance

Aluminum Tubing Fipeline
Specifications

Installation

Corrosion protection. All aluminum tubing shall be
wrapped with plastic tape to protect it against cor
rasian, The following specifications shall apply

1. The surface ol the tubing to be coated shall be
cleaned of all foreign material, such as vil, greass,
dirl, and mud. Any knurls, burrs, or other sharp
points shall be remdaved by liling, pesning, or wire
brushing.

2 The coating malterial, plastic lape, or a combing-
isn of plastic tape and other materials used to
proftect the tubing and to bond the plastic lape to
the tubing shall have the minimum physical and
alectrical properlies specified under “Materials "

300 possible, fitlings shall be coated al the fabri-
coting shop in such a manner as to provide a uni-
form, inlimataly honded coating, allowing no voids
ot bridging of cealing o matal surface The sur-
lace preparation and the coating materals shall
conform to the minimums set forth under these
appcifications.

Contours or aolfsets In plpe or fittings that can
cause “hridging' of the tape coating shall be pre-
pared in the following manner.

a Clean and prepare metal surface according
to these specilications.

k. Prime entlre surface to be ceoated, allowing
ry skips or vaids, and

¢, Wrap with molding or filler tape as recom-
mended by the manufacturer of the tape or apply a
filler compound to the irregular surface and over-
wrap with tape. Primer, molding tape. and filler
compound =hall be compatible and shall be recom-
mended by the manufacturers of the products with
which they are used.

4. Clean and propare the surface of the melal as
prescribed 10 these specifications, Remove suffi-
sient overwrap 1o allow (or a munimom of a 24n
overlap onte the “inplace’ coating. Bemove any
scuffed or lousely bonded coating material

Prime entire surface to be coaled, including the
Zuin, araa of the “inplace” coating.

Heginning with a “square” or perpendicular
wrap. spirally wrap the enlire primed ares, maine
taiming firm tension, and overlap as recommended
by the manufacturer. Overlap shall not be less than
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172 in., ending with a ‘square” or perpendicular
wrap. Tape shall be applied free of voids, folds. o
wrinkles.

Il irreguizr contours or offsels are encounlersd
that are conducive to 'bridging” of the coating to
the metal thereby prevanting an intimate voidfras
tond. the lechnigues set forth under item 3 shall

apply.

Markings. Each wrapped pipe section shall be
plainly identified according to the manutacturar's
symbol or name, size of pipe, wall thickness, and
working pressure or class.

Handling plastic-coatled tubing. Tubing shall bo
handled so as to provent abrasion to the coating
during transportation and placement, It shall not
be dropped, dragged, or rolled on the ground. if
the pipe must be moved |ongitudinally on Iha
around or in the ditch, care shall be taken to in
sure that the tubing and coating are not damiaged
When stockpiled, the coated tubing shall be care
fully piled and blocked so as to prevent damage 1o
the coating,

Placement. All pipe shall be placed deep cnough
below the land surface to protect it from hazards
imposad by tallic crossings, Tarm opearalion,
freezing temperatures, or soil cracking. The cover
shall be a minimum of 2 ft, but in soils suscaptible
lo deep cracking, the cover shall be a minimum of
3 ft. Extra fill may be placed over the pipaline fo
provida the minimum depth ol cover il he lop
width of the fill is not less than 10 ft and side
slopes are not steeper than 61

The width ol the trench shall be at least 6 0.
greater than the diameter of the pipe being in-
stalled. I trenches are sxcavatad in soils conlain-
ing rock or other hard materials that might damage
the pipe or coating matesial, they shall be exca-
valed desper lhan required and then backfillad 1o
grade with selected fine earth or sand.

The line may ke assembled above ground ar in
lhe dilch, laking care to aline the joints at time of
placement. At each joint, which shall be observed
durning festing for leakage, scoop out sufficient dirl
1o allow for final coaling and taping. Care shall be
taken to prevent impact or scuffing against fthe
sides of the trench.

Depending on the type of joint used Detween
lengths of tubing, it may be necessary to partly
backfill the ditch to haold the tubing in place during
testing. If this is done, the backfill shall be on the
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body of the tubing but not at the joinis. Thrust
blocks ar anchars shal! ba used at line ends or
bends in the line if necessary.

Instaliation of minimum-wall-thickness tubing. If
the aluminum: dubing is 6 in. or more in digme-
ter and has o wall thickness less than that speci
tiedt i column A of table 1, the installar shall take
additional precautions 14 prevent negative pres-
sures from causing the lube to collapse under ini-
WAl fitling. testing, and normal service condilions

Table | —=Specifications (o alurmnum tubing

{Civfinn A)
Memninal sl
Thichisst
e acuepablo tor al

(Coluemn B}

Minmum
parmissible wall

chiarmeler inatallationes havinn thickness and
M warking prossure agsocinlig
ol excoeding 150 maximum working
afim,? Praseurn
i in in hind
2 0060 0.05 150
3 S (H1ETH] A5 150
A &G 05 150
- I PP M52 5 150
[} nnn 0nhG 125
! : [EEs Uk 108
H " = (AL 05 B4
[: TP g Q2 fi5/ a7
I a4 O gy
it G e o B REIE 058 73

Testing. The pipe shall be lested before backfilling
The pipe shall be filled with water, care shall be
labuen o blaed 1he air and slowly build up the pres
sure 1o the maximum working pressure. The pipe-
Iine shall be walked and all leaks repaned before
procesding with backfill. Pipelines shall be tested
at the working pressure:

It shall be demaonstrated that all pipelines func-
tian properly at design capacily. Al or below de-
sign capacity there shall be no objectionable surge
or water hammer. Objectionable flow conditions
shall include (1) continuing, unsteady delivery of
water, (2} damage to tha system, and (3) detrimen-
tal overflow from vents, stands, or valves

Backfilling. The inilial backfill shall be of zelected
material, free from rocks, stones, or hard oiods
This initial fill shall he compacted firmly arcund the
pipe. Care must be taken to avord deformahbon or
dizplacement of the pipe during this phase of the
operation

U owater packing is used, the pipeling shall be
lHed with waler. The initial backfill, before wetting,
shall be of sutficient depth o insure completa cow-
wrage of Tha pipe after consolidation tohes place.
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Waler packing is accomplished: by adding
enough water o thoroughly saturate the initial
backfill withoul inundation. Atter the backfill =
saturated, the valves shall be clused, and the pipe-
line shall remain full until fina! backfill is made.

The wetted fill must be allowed to dry unlil firm
betore beginnming the final backfill,

Final backhll matenal shall be free of large rocks
or boulders and shall be added ta the teench inoa
manner that will leave the fill at ground |level after
setlling

Any speclal requirements of the pipe manudfac-
turar or the installer shall be strictly observed.

inspection. After final assembly of the line and tap-
ing of the joints and connections, the antire system
shall be visually inspected for breaks or ruplures in
the plastic coating. All breaks or ruptures shall be
marked and repairad in tha lollowing mannar

1. Hemove ovarwrap (it necessary) from the arca
adjacent to the damage.

2 Trim off scuffed or broken material and brush a
thin film ol primer over the damaged area and
obout 2 in. beyond onto the undamaged tape. Ap-
ply a paich cut to fit the entire primed area and
smooth it inlo place without wrinkles

The continuity of the plastic coating shall bo of
such quality thal after assembly all tubing, joinis,
and fitlings are capable of passing an inspection
fest conductied with a spark discharge haliday de-
tector at 1,500V

Cedification and guarantee. The installing con-
tractor shall certify thal the installation cormpliss

, with requirements of this standard. He shall furnish

8 gusranien aganst defective workmanship and
materials for 1 year from date of installation,

Materials

Aluminum tublng. The tubing shall be rigid and
shall be made of aluminum alloys having proper-
fies and characteristics recommended to be suit-
able for rrrigation sarvice by the Sprinkler Irrigation
Association {31A) and the American Sooiely of Agr-
cultural Engineers (ASAE), "Minimum Standards
for Aluminum lrrigation Tubing "

All alloys used for buried irrigation lines shall be
covared on the inside of the tubing with an alloy
that is anodic to the base alloy to & thickness af al
least & percent of the nominal wall thickness of the
tukiing.



Tublng having the nominal wall thickness listed
in column A of table 1 shall be sccapiable for all
installations where the aperating pressure does not
exceed 150 Ib/in? The minimum permissible wall
thickness of the tubing and the sssociated maxi-
mum permissible working pressures are given in
column B of table 1. For tubing having a wall thick-
ness batween the range listed for the pipe size, the
maximum working prassure shall not exceed that
ohtained by the equation specified lor working
pressurs under "Design Criteria ™

Tape and bonding agent. The coating applied 1o
the tubing shall be of plastic, a rubber-type mate-
nal, or both, It shall be capable of withstanding the
motstura and soil conditions to which it will be
subjected on buried aluminum tubing See tahls 2.

Tabie 2 —Mimmum physicel properties for the applied
Wigkness of plastic corrosion-provention 1apa

Tust description Teest method

Mg plastic of plastic and

banding adbeeivis agem,

apphied thickness, in 0010 ASTM D 1000
Rroaking strenglh, Ihfin

WIth—20 ... ! ASTM—D - 1000
Elongation of plastic costing o

braak, pot—>50 300 ..., ASTM-D - 1000
Adhesicon W aluminum,

O =22 i, ASTM-D-1000

B T | et S S e ASTM D 1004

Machine direction, Ib—
Cross dirgolion, 1b—4
IHelectric breakdown ASTM- - 1000
Aler standard conditions,
W7 000
At waler imimersion,
W-—E, 000
Hesistance o impact, mm- G0 [(See  Tost Mathods "
Resistance 1o impact )
{Sep Test Methods,”
Punciure Hesistance.)

Punctine resistance. lb—.u

Salt water resislivily, ohmffr—
e, e (Sea "Test Methods,”" Salt
Water Resistivity )
Reslstancs to abrasion,
maKinm, mg—300 {Sea "Tast Methods ™

Resistance to Abrasion.

Resistance to impact test

Apparatus. The following apparatus shall be re-
guired.

1. ‘A sleal ball bearing with a diametsr of 1-3/8 in.
andweighing173.5+104q.

2. Asuitable device to release the ball in free fall,
3. Asolid stesl plate at least 2in. by 2 in. by 1/2 in
on which the specimen iz placed,

Iemigabon Water- Conveyanoe 430-—AN—T

4. Asteel roller (see ASTM-D-1000, Saction 35(6) ).
5 An chmmeter, 3nd

6. An electrolylic {saturated) snlution of cupric
chloride in butylcatlosolve,

Test procedure and results. A Z-n by Jan spedct-
men shall be placed adhesive side down on the
steel plate and the rollar passed over it once 0
each direction at a rate of about 2 in./s. The stesl
ball shall ba dropped framsun mem on the 10-mil
specimens and [rom 1450 mne g e 20-mil spac-
mans. A tew drops of the eeatrolylic solution shalf
b applied 1o the ndentation, and ona of the
probes of the ohmmeter shall be placed in the so-
lution and the other probeon the stoel platg, A
punclure occurs il the ohmmeter reads 50 meg-
ohms or less. Six of 10 ball drops must nat punc-
ture at spacilied drop hoights

Puncture-resistance tast

Apparatus. The lallowing apparatus shall be e
quired:

LA crosshead-type teshing  machine, conlorming
1o the specifications in Sechion 350 of ASTM--
1000, that is capable of a speed of 2 in/min,

2, Adtesl fixture as shown in figure |

Test procedure and results. Five 1-in, Ly 3in,
specimens shall bw preparad from sach 140 rall
The testing machine shall be zered 0 compen-
sate for the weight and frictiongl drag of the test
fixture, The specitmen shall be planed adhesive side
down over the hole in the lower parl of the Tixlu
and fightly sscured with the clamping deovice, The
driven jaw shall move al o rate ol 2 im0 mine The
lorce required to puncture the specienen shall b
recorded in pounds An averaae of five determing
tions shall be reported as the puncture msisiance

Salt water resislivily tesl

Apparatus. The following apparalies shall oo re-
quired:

1. A 10-in. by 13-in shes! aof Mo Hl-gage sheet
metal,

2. Sixpinleanswiln covers—L.0 , about 325 0,

3. Four 1-1/2-V No. 6 drv cells,

4. A short circuit jack box containing si short cir-
cuit jacks,

5 1-1/2 pints saturated MNaCl salution,

6. An glectromater with appropriate shunt ‘o mea
sure 10 to 107 &, and
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Flgure U —Funciurms-resistant fost wl

7. Reller, sealing malerial, muscellaneons wira and
sealider

Test procedure and results. Two d-in by 13-
specimens shall be placed adhesive side down on
the 10:in. by 13-in. sheet. A roller shall be passed
ower the specimens until all air is cxcluded. The
bottoms shall be removed from the pint cans
Three cans shall be evenly spaced bollem side

SC8, Cetober 1978

down on cach speciman and sealed to the surtaue
o ther specmmen. The four dry celis shall be con-
nected in seres. The 10-in. by 13-in, sheet shall be
connected to the negative terminal of the battery
bank Each pint can shall be connected to the pos-
ivn termiinal of the battery bank through a shor
et jack so thal an ammeter can be inseced inte
cach individual circuit without interrupling the cur-
rent flow Fach can shall then be lilled ang-fourth
ful! with zaiuraled] sall solution and the can cover
placed on the can to prevent evaporation, The m
slivity ol the coating, in obmi=fl, shall bs defar-
mined after 15 wecks by measuring the current
flowing lo each can. The current shall be measLired
by inserting the eleclrometar and he shunl inlo
the circuit tor each can by using the short circuilt
jacks. The resistivily of sach sampla shall be calou-
lated according to the following farmula;

[vultuge uppliod in V) (meeain i)

Hogratinnty (olam-l)a
Y feurrantin A} ithilknons bn ff)

An average ol six detarminations shall  ba
reported as e salt waler resistivity,

Resistance to abrasion test

Apparatus. The following apparatus shall be re
e

1 A Taber abraser. Model 140, and parts or eguiv
alenl,

2. An analytical balance; and

3 Astesl roller [see ASTM-D-1000, Section 35(ch ).

Test precedure and results. An approxima’e 4-in
b d-in hweo-ply specimen shall be placed adhesive
Sudes down o cover the flat specimen plate anr the
steel roller passed over it once inceach dirgchion &t
a rate of about 2 in.fs. The specimen plate with the
attached two-ply speciman shall be weigned onoan
analytical balance to the nearest milligram and
then placed in the Taber abraser The. abraser
wheeis, cavered with fresh NEMA sandpapar strips
and lcadad at 1.000 g/wheel, shall abrade the
specimen for 400 cycles The spacimen plate shall
be rewsighed to the nearest milligram. The weight
loss in milhgrams. shall be reported as abrasion
resistance



