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What affects the Water Balance?

Wastewater application
Evapotranspiration (crop)
Precipitation
Soil water storage
Leaching
Runoff



The Soil-Water System
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Use the Square Block Design
With head-to-head overlap

vs.
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Overlapping Sprinkler Pattern



Ea = 100% Es = 50% UCC = 75%



Ea = 90% Es = 90% UCC = 85%
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The core is installed in the sampler. 



Final shot of sampler immediately after installation





Sampler a short time after installation. 





Duan and Rishu collecting water samples



Midland soil sampler
installed at the TTU site



Houston black clay soil sample
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Months from Oct 2005 to Sep 2007
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Months from Oct 2005 to Sep 2007
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Spatial Change of Leach Water 
Volume in Leach Water

Irrigation+PPT=3603 mL between May 25th, 2006 to June 16th, 2006
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Sampling date
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No. of sampling period
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y = 0. 1322x -  1. 5981
R2 = 0. 9787

0

5

10

15

20

25

0 20 40 60 80 100 120 140 160 180

Cumul at i ve t ot al  wat er  i nput s,  i nches

Cu
mu

la
ti

ve
 l

ea
ch

in
g 

am
ou

nt
s,

 i
nc

he
s

Cummulative water input, inches

C
um

m
ul

at
iv

e
le

ac
hi

ng
, i

nc
he

s



Spatial Change in Total 
Nitrogen in Leach Water

Average TN in Wastewater is 16.5 mg/L
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Temporal Change in Total 
Nitrogen in Leach Water
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Sampling Date from Oct 2005 to Sept 2007
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Sampling Date from Oct 2005 to Sept 2007
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The number of sampling period from Oct 2005 to Sept 2007

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22

R
em

ov
al

 ra
tio

 o
f T

N
 b

y 
la

nd
 s

ys
te

m
, %

80

85

90

95

100



Spatial Change in Salinity 
in Leach Water

Average Salinity in Wastewater is 933.5 µS/cm
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Accumulation of Salts

Upward movement of water
– high evaporative demand in arid and semi arid 

regions
– insufficient rainfall to leach salts

Poor drainage
– salts must be leached from the root zone to 

prevent their accumulation





OSSF Surface Application System
Principle Design Parameters:

Evapotranspiration/Evaporation
Deep Percolation/Leaching
Soil Properties

water intake rate
soil water storage

Crop Selection
nutrient uptake/removal
active growth period

Wastewater Application
Runoff Control
Effect of PPCP’s and bacteria movement



Thank you for your attention


