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Agricultural and landscape irrigation
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e Ddw*ECdw=Diw*ECiw

« Ddw= depth of water leached below the root zone , mm (drained
water)

 Diw= depth of water applied at the surface , mm (irrigation water)

« ECdw = Salinity of the drainage water percolating below the root
zone

o ECiw = salinity of irrigation water

. Dd ECi
e Since : LF= =2¥ or LF=2%
Diw ECdw
ECi
. EC = ECw
dw LF



ECe. 4y iiuall dasdiall 4yl diwl 4uilyg<ll 4luagill :  Electrical
Conductivity of the extracted saturated soil sample
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T

Temporary surface
storage

Petantial surfase run-off or
within-field surface run-on

Lateral
water flow

Infiltration

Gravitational water

Field
(173 or 1/10 bar)

Soil-water

holding capacity JI

Permanent wilting point
(=15 bar) ~
Unavailable water ——j-{ ki

Neainagaldaan poarenlation

Evaporation +
-1 Transpiration

AN

Water (not ground water) held by molecular attraction Gravel A
surrounds surfaces of rock particles

All openings below water table
full of ground water
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Solution:

. a) ECdw =ECiw/LF

=1/0.15=6.7 dS/m
TDS=ECdw *640=6.7*640 = 4290 <5000mg/l ok
) A clall Jaasy Y 03 0

b) ECdw -2*ECe

6.7=2*ECe

So, ECe=6.7/2= 3.25 dS/m



SAR & SAR adjusted
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SAR & SAR adjusted

The sodium adsorption ratio (SAR) is a parameter related to the sodium, calcium, and magnesium

[Na™]

SAR =
J1/2([Ca?*] + [Mg?+])
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SAR & SAR adjusted

Na
Ca, + Mg
2
* adj RNa (adjusted Sodium Adsorption Ratio)

adj Ry, =

* Na=sodium in the irrigation water reported in meq/l
* (Cax=a modified calcium value taken from Table (1), reported in
meq/l.
Cax represents Ca in the applied irrigation water but modified due to
salinity of the applied water (ECw), its HCO3/Ca ratio (HCO3 and Ca in
meq/l) and the estimated partial pressure of CO2 in the surface few
millimetres of soil (PCO2 = 0.0007 atmospheres)

* Mg=magnesium in the irrigation water reported in meq/1



Table (1): value of Cax" used in adj SAR Eq. as a fuction of the
HC03/Ca+2 ratio and solubility
oo o Values of Ca2+, meg/L

HCO3/Ca Salinity of applied water (EC.), d5/m or mmhos/em
inmeag/L 0.1 2 03 05 07 10 1.5 20 30 40 60 BO

{05 1320 1341 1352 1440 1479 11246 15%1 1643 1728 1797 1507 19.94
B0 831 BI7  BF7T RO7 931 ©47 1002 1035 1089 1132 1201 1254
015 434 AR4 A% A92 71 Y34 TR FOM B3l B4 B)7 958
020 524 540 AR2 AVl BEF 406 431 452 ABA 713 TET 7Y

(.25 451 445  AT4& 497 ADd 122 544 542 39y 415 451 482
0.30 400 412 4R 4% 44B 447 482 498 524 S44 577 404
0.35 341 377 1BD 384 404 217 435 449 472 ARl 521 548
(.40 330 340 348 340 370 B2 398 401 437 445 477 498

0.45 305 3140 3220 333 342 153 348 3BO AN 405 441 448
0.50 284 253 300 300 3% nPF 343 354 372 387 401 430
0.75 207 224 220 237 F43 LA 242 2P0 O2B4 285 34 328
1.00 179 185 18% 1% 201 p4% 2B 27230 235 244 25¥ 27Y

1.25 154 159 143 148 173 178 186 192 202 210 223 232
1.50 137 141 144 149 153 158 145 170 179 1B& 197 207
175 123 127 130 135 138 143 149 154 142 148 17E 0 184
2.00 113 1 119 123 124 131 134 140 148 154 143 170

235 104 108 110 ti4 L7 1@ 1zé 130 137 142 151 158
250 097 100 102 ot 108 I 117 121 127 132 140 147
100 D85 OBY 0% 054 0% 00 104 107 L1300 LIF 0 13 130
31450 078 08B0 0B2 0685 087 Lfd 0% 0% 102 104 102 117

4.00 o717 Q7 OF5 078 0B} (B2 084 OBR 093 0% 103 LYY
A.50 D66 C8B D&? 072 074 0LF4 079 08 086 090 053 099
530 061 043 045 047 04% 071 074 076 080 082 088 093

700 04% 050 052 053 055 057 059 0481 064 046 071 074
1000 039 040 O41 042 043 045 047 048 0501 053 05 058
2000 24 025 02 026 o 0Zd 029 030 032 033 Q3 O
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WQ parameters Concentration (mg/l)

BOD 39

TSS 160

Total N 4.4

Total P 5.5

pH 7.7

Cations: Ca 37 (37/20)
Mg 46  (46/12)
Na 410 (410/23)
K 27

Anions : HCO, 295  (295/61)
SO, 66
Cl 526

ECiw 2.4 ds/m

TDS 1536

Boron 1.2

Alkalinity as CaCO, 242 (242/50)

T. Hardness as CaCO; | 281

Solution
Ca=37/20=1.85 meq/l ,

Mg =46/12 =3.79 meq/l

Na=410/23=17.83 meq/l ,HCO,=295/61=4.84 meq/I

SAR=Na/ [(Ca+Mg)/2]

SAR=17/[(1.85+3.79)2]""
ECiw =2.4
From Table 1, Ca=1.2 meq/l

=10.12
So, HCO,/Ca= 4.84/1.85=2.62

adj SAR=17.83/[(1.2+3.79)/2]O'5=11.2 increased

From Table 2 , from the values of adj SAR =11.2 & ECiw=2.4 . The result there are no problems in using this

reclaimed wastewater for irrigation.




