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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/l 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 S;-
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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.

~ Cite this article as: Alizadeh, S., Akhoni Pourhosseini, F. and Ebrahimi, K. (2025). The localized standard for
the use of effluent in agriculture in Iran. Climate and Ecosystem of Arid and Semi-arid Regions, 2(1), 69-87.
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Table 1. General specifications of international and national standards for wastewater use
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International standards National standards
5l €L' s S8 G S,ylbal ol & S G
Standard
name Source type Purpose of use Standard name Source type  Purpose of use
, <l ool
P Irrigati d
CotT o rrigation an ¢ e T
WHO  Water and water i S )?‘Lg"l ey LIS)l:‘.‘..l
sewage o Engelberg, Switzerland Sewage Irrigation
Potable
<l sl
| Irrigation and o haome ZBl 0Ll e o slab 5 ol
EPA Water and water ol ! SeWag;e Irrigation and
sewage o EPO of Iran greenery
Potable
| ] Wl @8lallis e Ol . o gls O
FAO Water and I Commonwealth of Irrigation and
Irrigation ; Sewage
sewage Australia greenery
L LT RSP RHEW L L
NAS T - S o= -
Sewage Irrigation Jordan standard Sewage Irrigation
oSSk s < Sl oS 35k ey S
Wilcox Water Irrigation Cyprus standard Sewage Irrigation
234 Las L
KL = b Ol e b5 ol - 6 ) SO
Water Irrigation Ministry of Energy of Iran Sewage Irrigation and
Ayers and 9 y ay g greenery
Westcott
b o Skl S5 sl k! okl
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Piper Water Irrigation Mexican standard Irrigation
5 - - b ]
- <! o] Sks T -
Shuler Sewage Irrigation
Water Potable Kentucky State g g
Slmde slay 38 Jadlysiws  Oley 5 A
Guidelines for Sewage Irrication
Mediterranean countries g
1,28 o Ksls Ol sline i ol &bl
University of California Sewage Irrigation
Advisory Board
I8 ey -Y-Y

ol 4 by e Sl jae bl 5l oS s SN Blas glal mde glay 23S (6l gsledn sla Jonll) s
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b oV ol plod ol ol s b sl sl o528 51 ok L3 Of bl S b yiy blra o
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Table 2. Limitation of national and international standards

3515kl ol s 2l sl 5,1kl b S iie gla el sl sl bcins 5 iy
Standard Number of O gl Gy jhamee CBli> O3l Defects and weaknesses
name parameters
Number of common parameters
with the standard of Iran
Environmental Protection
Organization
WHO 27 25 Sslge 4 by slamally (sl pslie b jme ke
4 Sl el pland 5 (s ol (o
P Wl
Introducing values for parameters related to
toxic organic substances, physical and
chemical properties of wastewater,
industrial wastewater pollution
FAO 25 22 Sslge ar by slamally (sl pslie b jme ks
1 Sl el pland 5 (S5 ol (o
P gwu
Introducing values for parameters related to
toxic organic substances, physical and
chemical properties of wastewater,
industrial wastewater pollution
NAS 20 19

N slse b o sla el sl sl 3 me pte
mé:ﬂicuw&w,ﬁéﬂf\?‘w
St 5 e BB

Failure to introduce values for parameters
related to toxic organic substances, physical
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Standard Number of Ol gl G jamme cBli> Olojlu Defects and weaknesses
name parameters
Number of common parameters
with the standard of Iran
Environmental Protection
Organization
and chemical properties of wastewater,
industrial and urban wastewater pollution
EPA 37 30 Sslge 4 by slaally (sl pslie b jme ke
Failure to introduce values for parameters
related to toxic organic substances,
industrial wastewater pollution
L&l 8 3 Colda 5 Sbt(g)0h 4 s e sla gl b
California el 0l Bl Ol S S
Only the parameters related to soil salinity
and electrical conductivity of wastewater
have been considered.
Sl S 4 & ol LB 5 el o 5 AU Jodl s S
Kentucky s a 528 L
It is a state and local guideline and cannot
be extended to other countries.
Sy 5 5l 6 2 Colda 5 St (g)5h a4 s e sl Lai
Ayers and el 0 Bl Ol S S
Westcott I
Only parameters related to soil salinity and
electrical conductivity of wastewater are
included.
o 9 9 5 oS D5 Ly e el Sl o L
Switzerland Ll 0l Bl e a0 5
Only some parameters related to heavy
metals and toxic ions are included.
o3l 35 29 0Pl ks e Gla sl gl e B yms s
Jordan o SB 4 S5 Ol pland 5 S5
S
Failure to introduce values for parameters
related to the physical and chemical
properties of wastewater, industrial and
urban wastewater pollution
SR 2 2 5 S Sool b ge sl bl Lais
MeXiCO Sl sl Bl g;.’))g.?‘
Only parameters related to biological and
microbial pollution have been considered.
o 4 3 Slale 5 Jslse (I3l by e slo el i
Cyprus

Only the parameters related to pollution of
organic substances and settleable solids
have been considered.
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Standard Number of Ol gl G jamme cBli> Olojlu Defects and weaknesses
name parameters

Number of common parameters
with the standard of Iran
Environmental Protection

Organization

Ol 5 s 2 2 5 S5 P s So M ks e gl bl Lais
Ministry of el 0l Bl 5 Sa
Energy of . .
Iran Only parameters related to biological and
microbial contamination have been
considered.
chlis ol 42 42 5 olS 5 Sl cblis 4 by e gl mel b 5
G does sl 0 Bl s jlaes
ol Some parameters related to the protection of
EPO of Iran soil, plant and environment have not been

included.
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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

):“"Jb, )l:u - )I.Afu olaal ul.,\.; u:ﬁpl:.a JLL:M O‘MU ul...: Cornd 9
Parameter Limit value Average amount of Status of Zahedan
(mg/h Zahedan wastewater wastewater

S| 0.1 0.001
Ar Suitable
pe28 0.01-0.05 0.003 e
Cd Suitable
Ll 2.8-17 10.82 ool
Cl Suitable
s 0.005 0.003 e
Co Suitable
¢55 0.1-1 0.004 el
Cr Suitable
o 0.2 0.56 rlial
Cu Unsuitable
o5 0.001 0.004 elial
Hg Unsuitable
e 25-100 61.47 b
Mg Suitable
S 0.2 0.07 S
Ni Suitable
. 1 0.061 e
Pb Suitable
BOD; 30-100 53.3 s
Suitable
coD 120-200 99.83 e
Suitable
DO 2 155 rlial
Unsuitable
TSS 50-100 455.2 rlial
Unsuitable
Ph 6-8.5 7.76 s
Suitable
=S 200-400 74.05 s
Ca Suitable
=l 5-30 11 b
NO; Suitable
(2 39 15.95 lial
Na Unsuitable
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Parameter Limit value Average amount of Status of Zahedan
(mg/h Zahedan wastewater wastewater

WL;A
EC (dS/m) 0.7-3 2.4 ]
Suitable
TDS 450-2000 1919.6 el
Suitable
SAR 0-9 7.63 ele
Suitable

Gllae .ol iy (/Y MY/ 5l = 51 aS 655 /07 MO/ sl Olaaly gl Clas 3 e Sldie 7 s illas
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ols & wsds (5 550S e 31 sl S VL GlacBale 3 iz (ol 0 0SS p ponns DS I (g3l gl olE
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Gl ool zing (/oo MOID s slein Sls Slie 1 aS ol o0 ¥ MO/ (g5l ¥ s 3 50 0 ldie —
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Sad oo OLl 53 pad Sleds 5 S (555 0

DS 5 S Sl (RS S et 5 (SOpb Slo et el sbe 56 oS Sl So
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Table 4. Evaluating the status of Arak wastewater treatment plant in 2016 with the proposed standard of this

research
AL o o i STyl Ol Kl Ikie STyl ol Caned
Parameter Limit value Average amount of Arak Arak wastewater
(mg/l) wastewater situation
S| 0.1 0.0006 ks
Ar Suitable
] 0.01-0.05 0.022 S
Cd Suitable
¢95 0.1-1 0.066 ele
Cr Suitable
GK wt\ﬁ
0.001 0.0003 -
Hg Suitable
e 25-100 28.35 ~
Mg Suitable
wt\ﬂ
e 1 0.14 ~
Pb Suitable
BOD; 30-100 25.13 -
Suitable
UK s lin
. = 1 0.45 .
Parasite eggs Suitable
; ; elials
el 1000 1318.14 =
Gastrointestinal coliform Unsuitable
wt.n
TSS 50-100 78.69 i
Suitable
pH 6-8.5 7.87 -
Suitable
S 200-400 81.42 elee
Ca Suitable
ol 5-30 8.71 ke
NO; Suitable
ol 10 15.85 bl
Phosphate Unsuitable
TDS 450-2000 677.36 ele
Suitable

pAIS Jldie A3 e Sloe e 51 rin Slind 5 e gbde p IS lie ST Gl 4kl Oley 53 F Jair Gl
Sl el plad vl iy (e S e Vo) Slme d 5l &S 00y ) 5 e S e WINFE (golas o 5ok
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53 popasn OLLS Cdle 5 ks 5 GBSl 53 po s OlLsLS Cadle gl 1 mile Ol bl Oy
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Table 5. Evaluation of the wastewater status of Zargandeh treatment plant (Tehran - 2018)
with the standard proposed by the current research

(mg/l) ):““‘Jl‘, Slows d ludie IRUY! “’l""‘; u:x’L:‘ Jldas ok3 )5 UL"“l Cated 9
Parameter limit value Average amount of Zargandeh
Zargandeh effluent wastewater situation
Free chloride suitable
BODs 30-100 10 ele
suitable
CcoD 120-200 22 e
suitable
DO 2 6 oo
suitable
TSS 50-100 8 oo
suitable
pH 6-8.5 75 s
suitable
(NTU) suitable
S A 400 18 s
Gastrointestinal coliform suitable
¢ AN JS 1000 2 elia
All coliform suitable
Phosphate suitable
TDS 450-2000 300 slie
suitable
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