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application of water resources, each of which addresses some of the
environmental consequences and aspects related to water, soil, plants or human
health. The FAO standard, for example, emphasizes the protection of plants and
soil in addition to water parameters. On the other hand, the Schuler standard
emphasizes water parameters and applies only to the drinking water, but neglects
water hygiene parameters. The present research was aimed at introducing the
indigenous standard of wastewater application as one of the most important
unconventional water resources in agriculture.

Materials and Methods: To achieve this, the national standards of some
countries (Cyprus, Mexico, Australia and Jordan), international standards
(WHO, FAO and EPA) and Wilcox and Schuler indexes for wastewater use
(treated municipal wastewater) were collected, studied and reviewed. In the
agricultural sector, a standard has been developed and proposed that, contrary to
the Iranian standards, has proposed numerical values for calcium, nitrate,
phosphate, sodium, EC, TDS, SS and SAR parameters, based on water quality,
soil, plant, environmental protection, and human health, related to the use of
wastewater and production of healthy crops. Investigation of each of the
effluent parameters alone requires more extensive and detailed studies and this
research can be a starting point for them. Wastewater quality monitoring data of
Zahedan (2014 to 2018), Arak (2016) and Zargandeh, Tehran (2018) cities were
used as case study.

Results: Results indicate that the effluent of Zahedan treatment plant is in
medium risk group and Arak and Zarghandeh effluents are in good wastewater
group. The results also show that the values of pH, EC, SAR, BODS5, TSS,
sodium, magnesium, and mercury in the Zahedan wastewater application are
above the maximum permissible level and DO is less than the minimum. In
addition, all metals, except copper (0.56 mg/l), with permissible level of 0.2
mg/l, are permitted in comparing heavy metals with the aforementioned
standards. Sodium content of 15.55 mg/l and TSS value of 455 mg/I exceed all
standards and the recommended standard. The values of EC (2.24 dS/m), SAR
(7.63), TDS (1919.6 mg/l) and pH (7.76) are within the permissible standard
range. Also according to the Schuler index, the effluent is in the acceptable to
medium range and according to the Wilcox index, Zahedan effluent is in the Si-
Csclass.
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Conclusion: The proposed standard of the present research completes the
shortcomings of the standard of the Environmental Protection Organization of
Iran as the most complete standard among the reviewed standards and includes
all aspects of the protection and health of water, soil, plants and humans. In the
proposed standard, the permissible range was determined for calcium, nitrate,
phosphate, sodium, EC, TDS, SS, and SAR, which have not been previously
defined in the national standards of Iran. Phosphorus in the form of phosphate in
municipal wastewater is one of the nutrients required for plant growth. One of
the most important advantages of using wastewater for agricultural irrigation is
reducing the need to use phosphate and nitrogen fertilizers. Sodium is defined in
WHO, EPA, University of California, Ayers and Westcott and Jordan standards.
If, in the process of cation exchange with soil particles, cations of single capacity
(specifically sodium) prevail, the soil structure loses its consistency and
disintegrates easily. Sodium is one of the most important cations due to its
effects on soil. Exchangeable sodium tends to spread in the soil and reduces the
velocity of water and air infiltration in the soil.
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Table 3. Evaluation of the effluent condition of Zahedan treatment plant (2014 to 2018)

with the proposed standard in this research

):A‘ch e o 1loe olaal) ul.,\.; u:ﬁpl:.a )l.):u O‘MU ul...: Card g
I J
Parameter Limit value Average amount of Status of Zahedan
(mg/h Zahedan wastewater wastewater
S| 0.1 0.001 S
Ar Suitable
pe38 0.01-0.05 0.003 e
Cd Suitable
LIS 2.8-17 10.82 e
Cl Suitable
s 0.005 0.003 e
Co Suitable
¢35 0.1-1 0.004 e
Cr Suitable
o 0.2 0.56 erlial
Cu Unsuitable
o5 0.001 0.004 elial
Hg Unsuitable
(R 25-100 61.47 e
Mg Suitable
S 0.2 0.07 e
Ni Suitable
1 0.061 e
Pb Suitable
BODs 30-100 53.3 lis
Suitable
coD 120-200 99.83 e
Suitable
DO 2 155 lial
Unsuitable
TSS 50-100 455.2 elinl
Unsuitable
Ph 6-8.5 7.76 s
Suitable
prlS 200-400 74.05 e
Ca Suitable
<l 5-30 11 el
NO3 Suitable
o 3-9 15.95 kel
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):“"Jb, )l:u - )I.Afu olal) ul.,\.; u:ﬁpl:.a JUJL& O‘MU ul...: Cornd 9
Parameter Limit value Average amount of Status of Zahedan
(mg/l) Zahedan wastewater wastewater
Na Unsuitable

el
EC (dS/m) 0.7-3 2.4 '
Suitable
TDS 450-2000 1919.6 el
Suitable
SAR 0-9 7.63 S
Suitable

Glas .ol iy (/Y MY/ 5l = 51 aS e5 5 /0N MO/ ol Olaaly el Clas 3 e Sldie F sl illas
Gadslows sV MG/ G oy MO/l clale s oS ol oS Sl56 aha 5 s (F U)o g SIS 515
os & oo (5 550S e 31 alr DA VL GlacBale 3 (pizmen (ol 0 0SS p ponns OLLS I (g3l (gl olE
ol DLl 4S5 S S

Gl ool jzin (/oo MOID s slein Sls Slie 1 aS ol o708 MO/ (g5l ¥ s 53 5 0 lkie —
Clasl pi & ol Cmpe (I o 8 ke ¥ Sbme 1) g VL pslie (Y ) e g S SSH 5l
b oo Ol s pad Sleds 5 S (55 6

A s Sl Sl SRl (S plard 5 (Kb Sleopar it sbe 56 R il (So )1
R PP TI SI I W C BPY JUIPPX ESt L AP R LS L { PSR EP PSS S S
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Table 4. Evaluating the status of Arak wastewater treatment plant in 2016 with the proposed standard of
this research

b o o i STyl oy Kils e STyl Ol S
Parameter Limit value Average amount of Arak Arak wastewater
(mg/l) wastewater situation
) 0.1 0.0006 ks
Ar Suitable
o2 0.01-0.05 0.022 eele
Cd Suitable
055 0.1-1 0.066 e
Cr Suitable
o5 0.001 0.0003 e
Hg Suitable
e 25-100 28.35 e
Mg Suitable
le
s 1 0.14
Pb Suitable
le
BODs 30-100 25.13
Suitable
/.\ . » WL»A
J“(V_ = 1 0.45 -
Parasite eggs Suitable
A A 1000 1318.14 el
Gastrointestinal coliform Unsuitable
TSS 50-100 78.69 tbin
Suitable
pH 6-8.5 7.87 ele
Suitable
S 200-400 81.42 eele
Ca Suitable
Sl 5-30 8.71 bia
NOs Suitable
olis 10 15.85 elinl
Phosphate Unsuitable
TDS 450-2000 677.36 s
Suitable
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Do Bl ol BLS (sl oy 53 357 50 dbe sl pe 51 (S Dlid ol 2t () 53 p S ke 0) o sl Sl

e olS Ay e 53 IOl 5 OlalS S ot g Sl Dlid 5 Sl ad b Sl gdae lse 5L

P2 G galgidng Ikl b (WA Jlo — 01,40) 045wl adedl Sl Conds (2b5)1 0 Jgur

Table 5. Evaluation of the wastewater status of Zargandeh treatment plant (Tehran - 2018)
with the standard proposed by the current research

(mg/I) j""‘JLl )l:u e J‘.\ia °'MSJJ' ".’yL""l Uﬁs"Lu“ J"u" a.L'.S)J' “.)L"‘.', C".‘.""‘"ﬁ
Parameter limit value Average amount of Zargandeh
Zargandeh effluent wastewater situation

sl IS 1 s
Free chloride suitable

BODs 30-100 10 e
suitable

COD 120-200 22 b
suitable

DO 2 6 e
suitable

TSS 50-100 8 tbin
suitable

pH 6-8.5 75 ele
suitable

Q))JS 50 5 wl}w
(NTU) suitable

SIS e A 400 18 -
Gastrointestinal coliform suitable

¢ AN JS 1000 2 elee
All coliform suitable
Phosphate suitable

TDS 450-2000 300 el
suitable
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