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The metropolis of Tehran has seven drinking water treatment plants, which
according to the water needs, more than one billion cubic meters of water treated
by the treatment plants are provided to the customers annually. Five percent of the
volume of water entering the treatment plants is converted into wastewater, which
is estimated at 50 million cubic meters per year. If managed in the recycling
process, it will play an important role in balancing water resources and preventing
water loss. Therefore, this study seeks to evaluate the recycling process of water
treatment in the field of drinking water supply in Tehran to increase the stability of
water supply and demand cycle. For this purpose, in order to effectively regenerate
this cycle, it was evaluated in the treatment plant No. seven in Tehran with an
incoming water volume of 155 million cubic meters per year. In this regard, the
results of evaluation of the recycling process change in the treatment plant showed
that by changing the wastewater treatment process and the use of polyelectrolyte,
the amount of effluent decreased by 95%. The results showed that the volume of
effluent decreased from 7.7 million cubic meters per year to 310,000 cubic meters
per year, which in fact, Five percent efficiency of effluent production to three
tenthe of percent of effluent production in this process change. This change in the
effluent system produced in the drinking water treatment plant can greatly
contribute to the sustainability of water resources, especially groundwater, given

the volume of water resources required by Tehran.
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Figure 6. Overview of flocculation
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Figure 8. Stages of wastewater treatment of the seventh drihking water treatment plant in Tehran

Table 1. Comparison of sludge treatment process types

Type of wastewater

Sort ireatment Advantages Disadvantages
. High efficiency of sludge treatment. Need ~ High energy consumption. High fraternity interest cost
1 Filter press . . -
less space Need to rinse the machine again with water
Easy to operate High maintenance cost
2 Micro strainer No need for special structures and large  High energy consumption
land Clogged pores by concentrated sludge particles
High efficiency. High cost of porous ceramics
3 Ceramic filter No need for a sludge dryer bed. Rinse the ceramics with water
Do not spend high energy High maintenance cost
. . Low efficiency- Need a suitable place and land to execute the
. No high maintenance costs . . .
4 Evaporative lagoon . structure- Requires a long time to settle the sludge-Sludge discharge
Do not spend high energy h .
every year- High maintenance cost
High efficiency- Low time for sludge
5 Polyelectrolyte deposition- Easy operation- No high  Need for land to execute the structure

energy consumption- Long life
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(A) B)

Figure 9. (A) Press and (B) Ceramic filters

Figure 11. Evaporative lagbon system



IFe) oyl o jlos o315 0590 s bl 9 o oot Ay

3 o 5 el 38 olo > T oo B g siio i 55 L (o oot o > i i I Jodo Sy
e sgbateds Bl e ol 4 (¥) Jgio 5 plosl GBI cle 45 05 (il 000 Jlae 3)ly 5 pgd Jgde o
» oddeuas 353 Hlpl lalus jledlatul b Ol abual sl uss Sl p piin Sbadal ) oy Cluy olie
28,5 plosl 3BT Jlae 1> Clay om0 05505 5 loazeigs 53 (gySojlil ¢ Joo

sl ol e g o yikd (codgcamd | b ol claalbadar 1 g Oluy 2oy AD dgds Lawgio yoboay
SBadal g (o0 doyd gy o dw ;Y?o..z.o e (S9igunss O poe ol dubiad piamew y bjlo Y alss
59y S35 8 5 Mg Clay e | zuomo (pwesd @b dbal Cluy Cople Cou  pho Plus (Sl
9 gl Ao B> Il i il Gululy op g |y ol Mg il o] Ay el can
O 456 1 KooV o Jgdo s oS gian bl balpd ol 3 5,5 ySoilul i cla dlo g lajlu JY;
Mg Jsie b5 opiey 4 Sl SaS Wlgi o oy Ol slaailanas plo b aoluy abias alobs cund L qoian
5 O Sealiahas o 4 @395 Ol Gliee 390 00 (1) Jgi 5 o &Sl iles s e JS 0 ol
Mo ali5 5| g5 o dunle oyl b 5oy (6ly ol ol Caunddy 5V wlide b A Jlo 3 L3 U oo Glay Mg
GBS (SoS it o 4y dpd &S 107 Cadd g gy il adial Cluy

Table 2. Maximum and average amounts of effluent produced per month in the seventh treatment plant

.. Effluent Volume (M°/m) Inlet water (M°/m)
Statistical
parameter Years
1396 1397 1398 1399 1396 1397 1398 1399
Max 311040 324000 19440 38880 6220800 6480000 6480000 12960000
Medium 259200 321408 19051 38102 5184000 6428160 6350400 12700800

Table 3. The volume of water entering the 7 treatment plants in Tehran and wastewater
production. Before the year 98

Effluent volume Water production volume Tehran water
Cubic meters per year Cubic meters per year treatment plants
4199040 83980800 1
13996800 279936000 2
12441600 248832000 3&4
7776000 155520000 5
4665600 93312000 6
7776000 155520000 7
50544000 1010880000 Total

Comparing the production of wastwater from the six drinking water treatment
plants in Tehran with the senenth treatment plant before the impelmentation of
the wastwater treatment system.(M3/y)

r 16000000
®Treatment plant 1 + 14000000

+ 12000000

2

w Treatment plant 2 | 10000000
®Treatment plant 3 &4 + 8000000

+ 6000000
u Treatment plant 5 + 4000000
®Treatment plant 6 i i [ 3000000
m Treatment plant 7 Treatment Treatment Treatment Treatment Treatment Treatment

plant 7 plant 6 plant 5 plant 3&4 plant 2 plant 1

Figure 12. Comparison of the effluent of 6 water treatment plants in Tehran with the treatment plant of
7 Tehran before the implementation of the effluent treatment system of the seventh treatment plant
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Comparing the production of wastwater from the six driking water treatment plants
inTehran with the seventh treatment plant after the implementation of the wastwater
treatment system. (M3/Y)
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Figure 13. Comparison of effluent production of 6 water treatment plants with the seventh
treatment plant after the implementation of the wastewater treatment system

Table 4. Estimation of effluent production in conditions with changing treatment process - cubic
meters per year

Effluent production volume in terms of Effluent volume in pre-upgrade Water production Tehran water treatment
system upgrade conditions volume plants
2519424 4199040 83980800 1
839808 13996800 311040000 2
746496 12441600 248832000 3&4
466560 7776000 155520000 5
279936 4665600 93312000 6
466560 7776000 155520000 7
3051302.4 50855040 1010810000 Total
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Lodig s .8
. Aqua-recyc
. Coagulation
. Flocculation
. Sedimentation
. Clarification
. Aluminium sulfate
. Iron(3) chloride
. Polyelectrolyte
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