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AIR COLLECTS
AT HIGH POIMNT

AIR BUBBLES
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IMCREASIMG IN SIZE

Figure Foue

5o e 5 19 (61 Ol (655 JSUd -4 S Gl Ay Sl )3 ol drwgi g lgr ST SigSay -3 US

L GIN dgd A4S 9 i 8 19 6 -3

Dby ol ST 55 Sl T e 55 1

P3P B Sl B9 i & 0 BIE 53 198 oo 150 O o @il gelaw bl -1-3

st S5 Bl Eellsn i iman b dal 5 (6551 S Il ol ol pl abade 257 pa wlie
(5 JSK2) 35 8 o ab gy e VL]

fana

AIR COLLECTS
AT HIGH POINT

AIR BUBBLES
RAISE TO HIGIT POINT \
INCREASING IN SIZE “‘x

A

RESTRICTED FLOW
INCREASES VELOCITY
Figure Three AND HEAD LOSS

lga jouie 51 35 by dabe haw I -5 JSS



www.abyar.org %copyright%

www.abyar.org ©

5

JlEs o (LT gla o3 (ol T

e (Sl SLe g B, LS Al i O (S8 6K ol 35b e ke BUE 53158 e &S Olias
.MJ&)J@‘O&::.,\{'.&:)J
uﬁ%*’}’ﬁdlifuﬂbk‘}bwli@’ﬁé‘ﬁ‘S*U"g_s"c)g_s‘@“‘f‘b&‘W‘OEJ’J‘K&-;“QQU:J)‘

oD 3 5 odd dloul ey S b 1 i lid S eSS ash o B 5 en ols dt ) aASSloman 358 Jie S

(6 US2)s 52 o b ST 0L 2

g (Slgh (Sl s dawgi 9wy 5153 Bl ya JolS glad - 6 JSu

g”u‘ézaﬁcbdms;bmgﬁuﬂﬂlpx;mSw\a\@\;ﬁuj@sﬁdwusﬁi“,\i,g
Sl ol (7 JSCa) a8 Jime S ol 40 OT 0L > of e g ok o SWSG &y gy |50 e 1 idw
(=T 5S) 3Lj olid e S bl 4y mie €aSid s 5V B 53 0T (g s 5158 (sl a2y SLSTL

)MM‘?J}MW&yLAﬁU)QYLA‘)U\ﬁ&Q&J?Ql)u&j)ﬁ@l{:}}adivga\.ﬁvubﬁ-

S (o s 15 0 LB 55 150 mez 1 A0 e o § S § g 50 0

PART OF AIR POCKET
BREAKS AWAY
CREATING SURGE

Sl 90 3ol 5 Cusd maly &4 (piono (198 (b I oy JUES =7 U


www.abyar.org %copyright%

www.abyar.org ©

6

JlEs o (LT gla o3 (ol T

Air/Vacuum Relief Vents
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NUMBER OF 2" COMBINATION AIR /VACUUM RELIEF AND CONTINUOUS ACTING AIR VENTS
NEEDED FOR PIPE FILLING AS DETERMINED BY FILL VELOCITY
At 8.6 psidiferential pressure

) 8" 17
I ﬂll

2“ él'l
12 % @ ) @, &

10

Fill Velocity (féfec)
{3

Number of Valves Required

Requirements for vacuum protection are generally higher, especially at higher slopes and with
larger pipe diameters. The following graph is based on the Bust Analysis, using the Hasen-
Williams Formula. The Hasen-Williams Coefficient of 110 and a differential subatmospheric

(negative) pressure of 5.8 psi.
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Slope in Pipe (%)

NUMBER OF 2" COMBINATION AIR /VACUUM RELIEF AND CONTINUOUS ACTING AIR VENTS
NEEDED FOR VACUUM PROTECTION AS DETERMINED BY PIPE DIAMETER AND SLOPE
At 5.8 psi differential sub-atmospheric pressure

8!

I!ll

Number of Valves Required

The following schematic drawings show an example of an irrigation system and arr vale
locations. The first schematic shows the general plan of an irrigation system and its source
of water supply. On this schematic, three areas were marked and enlarged in three separate,

additional schematics.
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Drip Irrigation Systems
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AT THE DISCHARGE SIDE OF PUMPS
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AT INTERMEDIATE HIGH POINTS

If there are 2 intermediate high points claset Te ong ancther
calact the highest ona

|
UPSTREAM AND DOWNMSTREANM FROM CONTEOL VALVES AND OTHER THROTTLED
DEVICES
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IN PLACES WHERE THERE 15 A RISK OF PIPE COLLAPSE
(e.0., tank discharges)
..---_____.-" --_______——_____—
.-d"".-'.#. ~ g
.-""’-'.#.. =
< L
'Il'l...-'""'-'
CHANGES IN SLOPE(uphill reduction) CHANGES IN 5LOPE
{downhill increase)
-a— S00-1000 m—m
D { |
| /] j
[
IN STEADY, PROLONGED SLOFE - EVERY 800 to 10C0 METERS
This distance should e reduced in the following cases:
—  If the pipeis very sensilive 1o co'lapse conditions or there is a high risk of negative greszures.
Wihere large quanites of ar can enter atter the waler sourc:s.
In mountainous regicns witk relatively sigh differences in elevation.
- In low-pressu-e systems.
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PROBLEM

An air vent, usually at the
pump station, keeps
spitting water.

Troubleshooting
CAUSE

If an air vent is installed in a very
furbulent areq, like af the outlet of
the pump, direct onfo the pipe, the
float keeps moving up and down.

SOLUTION

By installing a 6-12" riser
on the pipe line the
problem is solved.

PVC line breaks occur
in the same area.

It is very likely that air accumulates
and cannot escape, causing local
surges and water hammer. The
pipes fafigue and eventually break.

Analyze the system and
place the correct air vent
in the proper location. Also,

check if thrusts blocks

were installed.
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where:
H = surge pressure, ft water column
a = gpeed of pressure wave, ft/sec
v = changein flow velocity, ft/sec
g = gravity, YY.Y ft/secr
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Where:
A = annual energy cost, dollars per year
Q = flow rate, gpm

AH = head loss, ft. of water
Sg: specific gravity, dimensionless (water = V.+)

C = cost of electricity, $/kW-hr
U = usage, percent x Y+« (V.» equals Y ¢ hrs per day)
E = efficiency of pump and motor set (+.A+ typical)
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Gl Sl J 287 e 55 650 bl Sl Ol e (4l s 03 12/T 04 o s ) aids s Y8 4500 oo o151
Y
AH=Kv /Yg
where:
AH = headloss, ft. water column

K = flow resistance coefficient, dimensionless
v = velocity, ft/sec Y

g = gravity, YY.Y ft/sec

substituting: Y

AH= (0. — « £¥) (VYY) [ Y.¥Y.Y==Y.Y ft. wc
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12 in. Valve Flow Data

TYPE OF VALVE PORT SIZE C. K
Globe-Pattern Control Valve 100% 1800 5.70
Silent Check Valve 100% 2500 2.95
Dual Disc Check Valve 80% 4000 )
Swing Check Valve* 100% 4200 1.05
Eccentric Plug Valve 80% 4750 0.81
Swing Flex Check Valve 100% 4800 0.80
Tilted Disc Check Valve 140% 5400 0.63
Butterfly Valve 90% 6550 0.43
Ball Valve 100% 22,800 0.035

*The headloss will be higher when weights and springs are added to prevent slamming.
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‘colony forming units per 100 ml
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Particle size
Soil Classification mm microns in. Sereen mesh number
Very coarse sand 1.00-2.00 1000 — 2000 0.0393 - 0.0786 18 -10
Course sand 0.50-1.00 500 — 1000 0.0197 - 0.0393 35-18
Medium sand 0.25-0.50 250 - 500 0.0098 —0.0197 60 - 35
Fine sand 0.10-0.25 100 - 250 0.0039 — 0.0098 160 — 60
Very fine sand 0.05-0.10 50 - 100 0.0020 - 0.0039 270 - 160
Silt 0.002-0.05 2-50 0.00008 —0.0020 400 - 2702
Clay? <0.002 <2 <0.00008 .
"From Keller and Bliesner
2400 mesh screen has the smallest opening, approx. 0.03 mm.
*Not visible to the eve. Individual bacteria and viruses are smaller than clay particles.
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Backflush
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Mean effective media size Screen
Media No. Material i in. mesh size
E criushed granite 1.50 0.059 100 - 140
11 crushed granite 0.78 0,031 140 — 200
1& crushed silica 0.66 0.026 140 - 200
20 crushed silica 0.46 0018 200-230
30 crushed silica 0.34 0.013 230 -400
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Accessories

1. Backwash Throttle £ GK% ﬁ P
Valve: To assure A - -
correct backwash e T
flow from the J G SR S
media tanks, it is A | .
necessary to install A
a gate valve to —TTHH%%
throttle flow onthe .l "7~ i Eu— - N
backwash manifold
outlet.

2. View Tube: Enables visual inspection of the backwash water.

3. Backwash Manifold Air Vent: Facilitates draining and prevents
vacuum from developing in the backwash piping.

4. Pressure Relief Valve: Installed in the supply system pipe within 3" of
the inlet manifold connection to protect the filters from
over-pressurization.

b. Pressure Shut Down Switch: Preset to shut down system in case of
over pressurization.

6. Continuous Acting Air Vent: Evacuates air during initial system
charging and during operation.

7. Field Throttle Valve; Installed at the discharge of the outlet manifold
for two (2) reasons. First, the valve facilitates backwash of the media
upon initial start-up. Second, it permits throttling of the outlet flow to
increase backwash and allow occasional deep cleaning cycles.

8. Flow Meter: A flow meter is helpful in determining the quantity of
irrigation water applied and in monitoring pump performance. A flow
meter may also be used to more precisely determine the proper
duration of the backwash cycle.
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Filter type Application Advantages Disadvantages
Sand Use if well pumps sand or No moving parts. Remaoves Will not remove panticles
Separator water source is fast moving 70 to 95% of particles larger  smaller than fine sand.
SErE T than mediom sand.
Screen Usze when primary plugging  Relatively inexpensive. Well  Less expensive designs require
hazard is physical (suspended suited to systems using ground mannal cleaning.
solids) waler
Media Lised 1o filter both physical 3-dimensional filtering Not well suited to low flow
and biological material. Larger capacity than screen.  systems (< 25 to 50 gpm).
filter. Most applications require
multiple media tanks.
Disc Used to filter both physical Batteries of parallel filters High pressure needed during
and biological material. will accommodate high flow automated backflushing,
Syslems. Hooster pump may be required,

Mot smited o applications where
sand is significam plugging
hiazard,
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Automatic acid injection to adjust pH

Lime build-up in pipes and equipment affects

their performance,
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T 1 water piped from dam or Bore

Cascade
absourt 1 metre fall

4, Aoating valve siphons clarified water inko storage tank

Storage Tank
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partiches settle to Bottom

Using a floating suction will reduce iron problems.
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! b (Disinfection) o180 g9
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Ozonation of Irrigation Water
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To conwert FC (p5dem) 1o decisiemens per metre (dS/m), divida by 1000,

Toconvert ppm {mg/L] to dedsiemens per metee (d5/m), divide by 640,

To convertdSmto EC, multiphy by 1000,

The conversion from parts per million to
ds/m varies a little, above and below 640 ppm, depending
mainly on the type and relative concentration of salts present

in the water.

P10 9 (S (Fpan T ogh-1-7

;,\xu\é,};,\mmgL;\ﬂ..\,:w,lmL;uaﬁ.,;,;gﬁpfgylooo,wﬁwu LU S gdalsT OT
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* The leve! depends on the ovpe af feed.

Stk Desivabile maximum cencentration for  Maxi mum concentration atwhich good  Maximu m cemcentration that may be
healthy growth cond ition might he expected*® safa for limited penods*

Sheep 3000 0001012, 120 g 13,0000

Beaf catile 400 4000 12 5200 A000 te: 10,000

[iry tattle 2500 25004000 ‘ i I][(Ilr-i?']ﬂ[' y ]

Hersen 4000 L00 to GIC0 - _{||]II-I._~?-IIIZIE'_

Pigs 4000 4000k EI00 GO0 00 f

Foultry 20600 20000 300 S0t A000

Adapred from Ausnelian and New Zealand Gusdelines for Fresh and Maviae Water Qualiiy 2000,

oL 5 O g WE-2-7
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. Rooteone soil salinity (FC ) tolerances, crops
andl pasture plants commonly frrgated in NS~

Roatzane salinity [d5/m) for

S0 9 FI OB I (S 4l 4ol I (5Hed 4 Sawglio 4350 :(4) e

Rootzone salinity id5'm) for

vield reduction of
Plant type up to 10% 5%
Winter crops
Wheat 6.0 a5
Barloy 2.0 13
Qats 50 6.3
Cancla 6.5 1
Linseed 1.7 [
Safflovier 6.5 i
Faba beans 1.5 40
Summer crops
Cattan L5 i5ee bext)
ftice 3.0 51
Maize 1.7 38
farain serghum 1.4_ a2
Sunflowien E ’:.5_ 6.5
Sovhean L0 b3
Sugarcane 1.7 54
'.'Iillr_‘_t 1 5 i IS.E_I an

yield reduction of
Plant type up to 0% 5%
Pasture legumes
Whi-e clover 1.2 31
Sub el 1.2 il
Straviberry clover 14 40
Lucerns (mast va rietics! i 54
Lucerma {sorme variet &) 16 5.4
Barseem (lemalung) clove B0 101
Rz clover 1.0 £
e cliner 1.5 14
Pers an dever in ra
Balaniss dever ER | ra
Barrzl medic LJem) 1.0 1.2
Style Movensyilled 24 14
Cowpea 13 30
Pasture qrasses
Perennial ryeqiass 5.6 4
Phalsnie 12 a0
Cucks izl 1.5 5.5
Fascne 3 fa
Faspalum 4? - _E-.h' T
AL SF y _1 3_
Bufizl (Gayndah) 5.5 ‘—'El
Gizen panic (Fetri] 10 B
Bhades (Fianesr o 144
Sudan grass L ki
Cnuih 6.5 0.8
Tall viheatgrass 75 122
Puccinellia 1a i
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Rootzone soil salinity (RC) tolerances of

Reotzone salinity (d5/m) for yield reductien of

hortcultural plants commonly irrigated in WSW

Plamt type 11 10% 25%
alrnend 15 21 18
hpple 10 1.4 4
Aprint 1 L0 rf
Byocadi 1.3 14 15
Baxar 1.0 1.5 23
Rarg=enhery 15 2 h
Faoal liean 14 2 43
Broczali i x4 55
Cahtage 14 28 1.4
Capsioum | pepper) 15 212 i1
Camit 14 1.7 28
Celay 14 34 5.5
Cucumibser 25 i3 34
Date 40 6.9 114
Fgaplant 11 25 47
Qraps 14 Lh 41
Grapefrii 14 i4 14
Lattuce 1.3 21 12
Olive 4.0 4.5 5.5
Dnicn 1.2 1.5 LB
rarge 17 23 13
Peach 32 37 4.5
Plum 15 20 18
Potata 1R 25 38
Radish 10 1.3 11
Rackmelan 22 A L6
Spinach i i3 51
Stravbieny 10 13 L&
Sunar best | &7 1.2
Swiaet Lol 1.4 1.7 18
Sviaet potatn 15 24 1.8
Termiata 23 24 1e
Jurrip £a 20 7
Tueeini 17 5 T
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Risk of increasiog soil sodicity st varying water salinity and SAR levels

Water 5AR threshold for soil type:
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Chloride concentrations cavnsing foliar

damage
less than 175 mo/L 175-350myg/L
almaond pepper
apricot potato
itrus tomato
plum
grape
many mimamentals
350-700 my/L greater than 700 mg/L

h-'lrh"j.f
maize
cucumber
lucarne
safflower

sarghum

Adapred: Awseralian and New Zealand Guidelines for

] P " Trw ~ ™ -
Frests and Marine Water Qualivy 2000,

caulifloer

cotton

sugar heet

sunflower
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Tahle 11. Trrigation warer anabysiz checllize for

TR A \-thlallh-.x ail Tewit mrown in v l-leens

Test/analysis/ Suitability range
parameter
Hardnessimg/L  softwater = 75
Cachy)
b wrater 75 300
wery handwatar =300
Nitrates (myg/L) suitable for most plants <10
ifer plant groveth)

pissitile precipitation of salts and
corsequent Bleckages in irrigation = 75
system

mediy
Test/analysis/ Suitability range
parameter
pH L fableforsl varts S3te Rl
peesible wtatngcits =50
peesible wedp tatian of salts. »14
e sequent hladkanes ivivigatisg
=ystern; hlens vith sffertie
o larination
EC[d5/m) er dtive mups Tteld
{sea Table 12)
low tokrance 17113
medinmitalera e 13in
high el ame EA R
vely high “oleranie Sk
Alkalinity <. Fable for mess plancs 40
img/L Cadly;
inc-eating pklams A A0
qanerally aat s takle w144
Chlaride img/L) sLizable fer mos: plans <70
1p b rm on sens the (Ipe < 00
nat snirahle = A0

Sodium (mg/L) suitable far mst crops < A
unsuitabile for marry ciaps =10
Bicarbonate siitable for st plants =90
(mgfl) increasing problems with plant 001 120
groweth, staining and blackagesin
irigation equipment
Lnsiitatale = 500
Iram (g /L) nir priblams =02
inan hacteria may develop 03t
staining and blockages iniirigafion 154040
equipment
wery d ifficult to reat =4
Copper [mg/L) suitable for most plants <002
becaming excessive for indaor =005

irigation systerms

not recommenled =02
Flucride (mg/L) mazimurn cencentration for most =10
’ plarits
Zinc(mg;L) suitahle for most plants =012
net racommended =20
Manganese MrABIFAUm cencentration for imigation 0.5
(mg/l) will oy irrigation equipment 1.5
Eoron [mg/L) suitable for mest plants <03
net suitable for mast plants =20
AR CEnCentration for most 3

Auminiumm (mg,L)

Phosphorus
{mg/L)

plarits

limit for phaspho s-sensitive plants 1

limit for plants alizady supplied with 15
phasphens

Adapred from Wizier quality and neursery crop s trition
(K Bodman 2002, issue 2002711 of The Nursery Papars

=i

series, Mursery and Carden [ndustey Auscealia).
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Note: The values and comments in these tables are indicative
only. Seek advice for your specific situation.

Table 12. Tolerance of ornamental, vegetable and
fruit plants (grown in soil-less media) to salinity in
irrigation water EC;

Irrigation water EC,,

Sensitive crops (less than 0.7 dS/m)

Ornamentals: african violet, azalea, begonia, camellia, dahlia, fuchsia,
gardenia, hydrangea, magnolia, primula, violet

Vegetables: bean

Fruit: strawberry

Low tolerance crops (0.7 to 1.3 dS/m)

Omamentals: Acacia longifolia, aster, bauhinia, geranium, gladiolus, lily,
poinsettia, rose, strelitzia, tea tree, zinnia

Vegetables: capsicum (pepper), lettuce

Medium tolerance crops (1.3 to 3.0 dS/m)

Ornamentals: bottlebrush, carnation, chrysanthemum, heavenly bamboo,
hibiscus, stock

Vegetables: cucumber, eggplant, rockmelon, tomato

High tolerance crops (3.0 to 5.0 dS/m)

Omamentals: bougainvillea, New Zealand Christmas bush, oleander

Vegetables: zucchini

Very high tolerance (5.0 to 8.0 dS/m)

Ornamentals: banksia, coprosma, Norfolk Island pine, salt bush, she-oak
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Farm water quality and treatment, NSW Department of Primary Industries
Agfact AC.Y, 3th edition, April Y+ +©
William Yiasoumi, Irrigation Officer, Hawkesbury
Lindsay Evans, Advisory Officer (Irrigated Soils), Deniliquin
Liz Rogers, Water Policy Officer, Orange

e @lo ple

ANZECC and ARMCANZ Y-+, Audtralian and New Zealand Guidelines for Fresh and Marine Water
Quiality, vol. Y, Australian and New Zealand Environment and Conservation Council and Agriculture
and Resource Management Council of Australiaand New Zealand, paper no. ¢ in the National Water
Quality Management Strategy, October.

DLWC Y441, Warning — blue-green algae, what you need to know, Department of Land and Water
Conservation, Sydney (now available through the Department of Infrastructure, Planning, and Natura
Resources).

Gillett, JY43A, Managing blue-green algae in farm dams, Agfact AC.Ye, NSW Agriculture, Orange.
[see www.dpi.nsw.gov.au]

Press, Sydney.

Mitrovic S Y43V, What scum isthat? algal blooms and other prolific plant growth, Department of Land
and Water Conservation, Sydney (now available through the Department of Infrastructure, Planning and
Natural Resources).

Riverwise Advisory Notes for Rural Landholders Y49¢, Blue-Green Algae — Emergency Farm Water
Supplies, Department of Water Resources (now available through the Department of Infrastructure,
Planning and Natural Resources).

Rolfe, C, Yiasoumi, W and Keskula, E Y+« +, Managing Water in Plant Nurseries, Ynd edn, NSW
Agriculture, Orange.

Stephens, R (ed.) Y+ + ¥, Water quality and nursery crop nutrition, issueno Y« +Y/)Y, The Nursery
Papers, Nursery and Garden Industry Australia. [internet
http://www.ngia.com.au/publication_resources’NP_Pdf/NP_Y -+ Y- Y . pdf]

Trounce B Y43A, Aquatic weed control in small dams and waterways, Agfact PY.Y.), NSW Agriculture,
Orange.


http://www.dpi.nsw.gov.au
http://www.ngia.com.au/publication_resources/NP_Pdf/NP_
www.abyar.org %copyright%

	Session 4.pdf
	Session 4.pdf
	Session 4.pdf

