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Table 1 Specifications of the filtration system of the treatment plant

Specifications

Phase 1

Phase 2

Filter Type

Filter Bed

Sand (sand and gravel) Single Bed

950 mm deep sand bed with layers:
Sand (average diameter 6.7-13.2
mm), depth 150 mm

Coarse sand (average diameter
2.36-4.75 mm), depth 100 mm

Fine sand (average diameter 0.6-
1.18 mm), depth 700 mm

Type V Heavy Gravity (sand and
gravel) Two Beds

1200 mm deep sand bed with
layers:

Sand (average diameter 6-9 mm),
depth 100 mm

Coarse sand (average diameter 3-5
mm), depth 100 mm

Fine sand (average diameter 0.6-
1.2 mm), depth 1000 mm

Number of Filters Eight filters (two blocks of four) Eight filters
Dimensions of Each filter 9.9 m long — 5.99 m wide 15m long - 6 m wide
Effective level of Each Filter 59.3 m? 90 m?

Total Filtration Level 4744 m? 720 m?

Output Material
Filtration Rate 7.5 m3m?/h

P.V.C with sealing ring

P.V.C with sealing ring
5.76 m*m?h
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Table 2 The average amount of physical, chemical and microbial parameters of the effluent from washing the
hot sand filters of Sanandaj water treatment plant in phases No. 1 and 2 in different seasons of the year

Average values in phase 1

Average values in phase 2

Parameter Autumn Summer Autumn Summer

EC (us/cm) 0.023+320.17 0.028+322.5 0.026+322.17 0.022+328
pH 0.004+7.92 0.002+8.89 0.0043+7.87 0.004+7.87
Turbidity (NTU) 0.024+49.3 0.021+47.48 0.026+44.2 0.033+45.73
Total hardness (mg/l)  0.066+£153.28 0.076+150.87 0.065+152.28 0.063+150.85
Alkalinity (mg/l) 0.035+147.9 0.027+144.33 0.027+148.3 0.029+142.73
Ammonia (mg/l) 0 0 0 0

TDS (mg/l) 0.003+204.83 0.006+206.33 0.005+206.17 0.003+209.83
TSS (mgl/l) 0.026+92.17 0.023+80 0.054+72.5 0.033+90
Nitrate (mg/l) 0.005+3.71 0.007+40.011 0.004+3.51 0.002+3.6
Nitrite (mg/l) 0.003+0.0047 0.004+0.0048 0.035+0.004 0.033+0.0032
Chloride (mg/l) 0.056+10.83 0.055+10.56 0.046+10.92 0.043+10.5
Calcium (mg/l) 0.004+53.08 52.075+0.004 0.045+53.13 0.043+53.43
Magnesium (mg/I) 0.032+5.07 0.033+5.07 0.053+4.87 0.055+4.26
Sulfate (mg/l) 0.001+23.22 0.001+22.73 0.003+25.15 0.004+25.5
Fluoride (mg/l) 0.027+0.128 0.026+0.143 0.078+0.14 0.076+0.158
Fecal coliform (MPN) 1+0.066 10+0.066 0 1+0.001
(Tl\‘jltg,'\go“form 3£0.0021 4£0.005 1:0.005 10£0.003

PA 0 0 0 0
Eaectf;r‘:g"ph'c 998::0.036 1589:0.056 72940043 2063+0.093
Diatoms 0.043+145 0.022+471 0.004+138 138
Chlorophyll 0.005+128 0.006+422 0.006+107 0.008+487
Rotifer 5 3+0.004 3 2+0.001
Cretaceous 1 3+0.001 1 1

Nematodes 1 1 - 2

“a ¥ s sl o sl Jab o ol e Sike 5 +/0 VA
Jade Sygo o 0 adbie /oY MO/ g /N (S

B0 S lailisl a3l 5eS Jad g0 0 1K
5 el (S5 slayal )y cdale Sk aglie gl
Glas 5 wys ol sluliol o b Olay 9,5
5 Cemjlame CBli> lojle Gew slad 5 g5slas
F) Jgo= 0 WHO 2011) cuslagy Sk sljle
polde b al,b plo gl 0,50 O 0 joay el sadall)|
Yoy 5B oSl awlie ol SIQ) )l gine han
&ly @)l sme gl polie 9,00 0 Gl (gl 5 09 B

Environment and Water Engineering

s Byl ams o oL (1) o)l Jsuor a5 b lon
Solay Lo Wl ghlolire glas Juad g0y 5K
U Ol 1y bl 5 5l Joad o 250 5l bl
GRIFIL oS plge Jad 98 (e Sl clale s )
Sl o ol cdile e B osn; Jdo 4 o3l
Sles 4S5 5k 4 .(Khezri et al. 2012) wb oo iols
o WPFIV s ¥ o) lajlo yo bl Jad o coslls
Yoo ) bl o sl Jad ,o ol el 5 VEY/Y Mgl
FSie Sile 5 Al VEAY MG/ 5 VRV (s
M/l 5 [ YY i ¥ o) clajls o bl Jad 4o

Ol o 5 S banme

Vol. 7, No. 1, 2021

Ve e ) oled Y oyp0 (S



'4

A b sla Blo luy 5l sasme ool

sla o)l oSl Bl ge ow LS 5 (55)5laS Blas
Sstel BT (ils (e5dae 0,205 5 580l IS ey508
5 o ol olailinl as 5l 5t g o lasbinl b ls sxe
—o e sLad 5 55)laS Slas o jlabial ws 5l 5eS

sl

Sl @mls ol wb patidne Jlobs n; Ojgoh pge b
S oSSl colae oyl eSilee o5 ol o
I dslore wlasle U5 bl (Slgel Slilgu (JS
&Ll M s wylysls ey i Dl e slee Slaal>

a5 (8 sl Bl et 5l Jolo Clay (29,500 9 (bt (b oyl cdale (5 S0le anylie ls -V Jooo
b g bl Jad 9 Y gV (slasl oo pasin b Of lbasias
Table 3 Comparison of the average concentration of physical, chemical and microbial parameters of the effluent

from washing the sand filters of Sanandaj water treatment plant between phases 1 and 2 and summer and
autumn

Comparison between phases 1 and 2

Comparison in summer and autumn

Leven test for

Independent t-test to

Leven test for Independent t-test to

Parameter equ_ality of compare means equ_ality of compare means

variances variances

. Sig.(2- . Sig. (2-

F Sig. T Df  ile d) F Sig. T Df Cile d)
EC 0.73 0.402 -1.23 22 0.232 2.09 0.162 1.35 22 0.191
pH 0.533  0.473 0.669 22 0511 0.98 0.333 -0.43 22 0.674
Turbidity 0.051 0.823 0.558 22 0.583 3.41 0.078 -0.023 22 0.982
Total hardness  0.639  0.432 0.502 22 0.621 0.243 0.627 -2.07 22 0.051
Alkalinity 0.103 0.751 0.275 22 0.786 6.07 0.022 -2.34 22 0.29
TDS 0.591 0.45 -1.21 22 0.238 2.19 0.153 13 22 0.206
TSS 0.003  0.957 0.325 22 0.748 0.228 0.639 0.252 20 0.804
Nitrate 0.104 0.75 0.86 22 0.399 0.065 0.801 0.555 22 0.584
Nitrite 0.159 0.694 1.21 22 0.238 0.001 0.98 -0.337 22 0.739
Chloride Ya 0.055 1.02 22 0.32 4.25 0.051 0.996 22 0.345
Calcium 0.024 0.878 -0.846 22  0.407 0.335 0.569 -0425 22 0.675
Magnesium 0.002 0.961 1.2 22 0239 0.467 0.501 -0.569 22 0.575
Sulfate 0.008  0.927 -2.1 22 047 151 0.233 0.054 22 0.958
Fluoride 0.09 0.767 -1.015 22 0.321 3.023 0.096 1.29 22 0.212
Total coliform  6.690  0.17 2.33 22 0.53 - - 0 22 1
Gastointestinel 0479 0676 0287 22 0777 564 0027 1050 22 0301
Heterotroph 0.909 0.351 -0.187 22 0.853 12.02 0.002 -1.44 22 0.165
Diatoms 0.374  0.554 -0.265 10 0.796 0 22 1
Chlorophyll 0.147 0.71 -0.071 10 0.945 7.61 0.011 1.37 22 0.183
Rotifer 0.655 0.442 1.28 8 0.237 2.52 0.127 1.43 22 0.166
Cretaceous 1.74 0.235 -0.878 6 0.414 0.866 0.362 1.9 22 0.071
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Table 4 Comparison of average physical, chemical and microbial parameters of water for drinking, agricultural
and irrigation uses with the standard limit of the Environmental Protection Organization of Iran and WHO

Iranian Environmental Standard WHO standard Average Average
. Agriculture Lo Agriculture parameters  parameters
Parameter drinking Sig and Sig drinking Sig and Sig inphase1  in phase 2
water o water .
Irrigation Irrigation
slcm)(uEC 2000 0.00 3000 0.00 - - - - 321.33 325.08
pH 5.5-9 0.00 6-85 0.00 - - - 7.9 7.87
Turbidity 0.027
(NTU) 5 0.00 - - - - 50 0.037 48.39 4497
Total hardness ), 000 - S ; ; ; 152075 15157
(mg/l)
Total alkalinity
(mg/l) 600 0.00 - - - - - - 146.12 145.52
Ammonia
(mg/l) - - - - - - - 0 0
Total dissolved 1509 0,00 2000 0.00 - - . : 20558 208
solids (mg/l)
Total suspended
solids (mg/l) - 100 0.00 - - - - 85.82 80.64
Nitrate (mg/l) 50 0.00 - - 50 0.00 - - 3.86 3.56
Nitrite (mg/l) - - - - 3 0.00 - 0.0048 0.0036
Chloride (mg/l) - - - - 400 0.00 600 0.00 1752 10.71
Calcium (mg/l) - - - - 300 0.00 - - 52.58 53.28
Magnesium . - - 30 0.00 100 0.00 5072 4.52
(mg/l)
Sulfate (mg/l) 400 0.00 500 0.00 - - - - 22.97 25.33
Fluoride (mg/l) 1.5 0.00 - - - - 2 0.00 0.136 0.149
Fecal coliform 0.016 0.016
(MPN) 0 0.093 400 0.00 0 0.093 400 0.00 0.6 0.77
Total Coliform 0.040 0.040
(MPN) 0 0048 1000 000 O 0.048 1000 0.00 3.29 5.1
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Abstract

The effluent from the backwashing of the filters used in water treatment can be considered as one of
the potential functions for reuse for various applications, provided that it has the required quality. The
purpose of this study was to determine the quality of effluent from backwashing of rapid sand filters
in Sanandaj water treatment plant for reuse. For this purpose, in two high and low water seasons, the
effluent of phases 1 and 2 of the water treatment plant was sampled and the physical, chemical and
microbial properties of the samples were studied using standard methods for drinking water,
agriculture and green space uses. The data were analyzed using SPSS software and one-sample t-test
and independent t-test. The results showed that the mean value of all the studied parameters in the
effluent from the backwashing of the filters of the phases No. 1 and 2 of the treatment plant was less
than the standard of agricultural and green space use. Compared with the drinking water standard,
only the mean values of turbidity (48 NTU in phase 1 and 45 NTU in phase 2), total coliform (4 MPN
for phase 1 and 6 MPN for phase 2) and fecal coliforms (1 MPN for both phases) parameters in the
effluent were significantly higher than the standard (p <0.05). The results also showed that there was
no significant difference between the mean of the studied parameters in the treatment plant effluent in
the two phases and the autumn and winter seasons (p <0.05). Finally, it was found that it is possible to
use the effluent for agricultural and green space use, but it could be reused for drinking purpose only
after treatment.

Keywords: Rapid Sand Filter; Reuse of Effluent; Sanandaj; Water Treatment Plant.
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