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The Kan River is the largest and most important river that enters the Tehran
plain. The river water quality (in Tehran city), is affected by agricultural
and industrial activities and population spots. The aim of this study was to
investigate the quality of the Kan River using Iran Water Quality Index for
Surface Water to protect the environment. For selecting sampling stations,
the study area was divided into eight longitudinal ranges, and sampling was
done in two periods of minimum and maximum flow. Kan River is of poor
to relatively bad quality. The pH was at standard level but some parameters
such as BOD in 2 stations (minimum flow rate) and 9 stations (maximum
flow rate), TSS in 4 stations (minimum flow rate) and 5 stations (maximum
flow rate), DO in all samples except station S1(minimum flow rate) and
coliform in all samples were more than permissible level of the national
standard for river water quality. Entering industrial, municipal, and
agricultural wastewater is the most important reason for the decrease in
water quality. In terms of the standard classification base of the Iran
Department of Environment for Protection of aquatic life, class 2 (suitable
for Cyprinid) is recommended.

© Authors, Published by Environment and Water Engineering journal. This is an open-access
article distributed under the CC BY (license http://creativecommons.org/licenses/by/4.0/).
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Introduction

The Kan River is one of the branches of the
Karaj River and the largest and most important
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river that enters the Tehran plain. This river
originates from the slopes of Tochal peak located
in the north of Tehran and is known as Kan River
in the village of Kan. This river is connected
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Water Quality of Urban Rivers

with Darkeh, Farahzad, and Hesarak canals
through the diversion channel of the flood
reversal of the west. Then, it enters the Yaftabad
area from the western end of Mehrabad Airport
and continues its route te south of Tehran, at the
location of Alikhan Dam, and joins the Karaj
River while flowing towards Salt Lake. The
catchment area of this River at the exit of Tehran
is 420 square kilometers. The water quality of a
part of this river in the urban section (Tehran
city), is affected by agricultural and industrial
activities and population spots. The aim of this
study was to investigate the quality of Kan River
water quality using Iran Water Quality Index for
Surface Water to protect the environment.

Material and Methods

After data collection and field visits, the study
area was divided into eight longitudinal ranges
(zones A to H) and then sampling stations (9
stations) were selected. After selecting the
stations, sampling was done in two periods of
minimum and maximum flow of river water. All
test steps including sterilization of containers,
sampling, transportation, and laboratory storage
were performed according to the standard
instructions of Method 22. Accordingly, sterile
glass containers containing sodium thiosulfate
were used for microbial sampling. The samples
were stored in the vicinity of ice and
immediately  transferred to the relevant
laboratory. Field parameters (water temperature,
turbidity, pH, DO, and EC) were measured on-
site with portable devices. Then the Iran Water
Quality Index for Surface Water of Kan River
was calculated and parameters were compared
with Iran Water Quality Standards. Finally, the
Kan River water quality was classified in terms
of the standard classification based on the Iran
Department of Environment.

Results

Based on Iran Water Quality Index for Surface
Water, Kan River is of poor to relatively bad
quality. In the first sampling, the worst water
quality is observed in station 9 (the lowest
station) and station 1 (in the river upstream) has a
higher quality than other stations. In the second
sampling, Stations 1 to 4 and station 9 are of in
relatively poor quality and other stations are in
poor condition. In general, the water quality in
the second sampling is better than the first
sampling, which is expected because the water
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flow has increased due to rainfall in the second
sampling compared to the first sampling. Also,
Station 7 (at the site of the Fath Highway Bridge)
has almost the same quality in both cases, but
even with the increase in flow, the water quality
has not improved. Moreover, in order to control
the results, the average water quality index for
each station was calculated during two sampling
times.

Based on the average quality index, except for
stations 1 and 2, which are located at the
beginning of the river and are in relatively poor
quality due to the presence of less polluting
sources than other parts, other zones were in Bad
condition (Table 1).

Table 1 Average levels of water quality index
in sampling stations

Water Quality (I:Va:/angc) Station Code (Zone)
Relatively Bad 30.55 (A) St
Relatively Bad 30.3 (B) S2

Bad 28.25 (€)S3

Bad 29.5 (D) S4

Bad 25 (E) S5

Bad 23.15 (F)S6

Bad 16.05 (G) S7

Bad 29 35 (Beginning of H) S8

Bad 211 (End of H) S9

According to the analysis of water quality of Kan
River and Comparing the parameters using Iran
Water Quality Standards, the pH level was at
standard level but some parameters such as BOD
(Biological Oxygen Demand) in 2 stations in
minimum flow rate and 9 stations in maximum
flow rate and TSS (Total Suspended Solids) in 4
stations in minimum flow rate and 5 stations in
maximum flow rate were more than the
permissible level of the national standard for
river water quality. DO (Dissolved Oxygen) in
all samples except station S1(on upstream of Kan
River) in minimum flow rate and Coliform in all
samples in minimum and maximum flow rate of
the Kan River were more than the permissible
level of the national standard for river water
quality.

Due to these analyses, man-made sources such as
entering industrial, municipal, and agricultural
wastewater are the most important reasons for
the decrease in river water quality. In terms of
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standard classification, based on the Iran
Department of Environment for Protection of
aquatic life, class 2 (suitable for Cyprinid) is
recommended.

Conclusion

The tributaries of the Kan River are pollution-
free and the trend of increasing pollution from
upstream to downstream is evident. The most
polluted waterway is the flood reversal route of
the west, and the water quality of the Kan River
becomes very poor after receiving it. Because the
guality of Kan River is affected by urban,
industrial, and agricultural pollutants, due to the
increase in population, industrial and agricultural
levels, and increasing use of pesticidal fertilizers;
it is also necessary to carry out qualitative
conservation measures and control the pollutant
factors. Finally, in order to protect the
environment of urban rivers, it is suggested that
some measures are determined such as complete
documentation of hazards (type of hazard,
meteorological and water quality data, location,
images and films of damages, etc.),
determination of return period against flood
hazards, no groundwater abstraction without
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obtaining a license from the Tehran Regional
Water Company. It is also recommended to set a
special program for the protection of existing
species in the Kan River catchment that are in
danger of extinction or reduction for more
protection of the river ecosystems and
environment. Not using artificial structures for
shallow and sloping water canals along the river
and even the possibility of using rocks and
Natural materials for natural regeneration is also
recommended. In the end, the most important
suggestion is to set stricter standards for the
discharge of sewage and effluent into urban
rivers.
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Table 3 Descriptive equivalent guide for the
water quality index

defenition Index value
Very Bad <15
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Realatively Bad 30-44.9
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Very Good >85

Sk poged Juyel 1ol Glalel el alds
G oRiglel ) bl (6,008 5 Jilg o (sl paiged
el (APHA 2012) YY aseis aie o, lasbil Josdljgiws
Sl a9 Golopdige jslaieds (lul (pl 28
Pl Sz g IS B Dpglme o kg b
5 Jitie abog e olSislel 4 alolddl 9,500 slaiule)]
ol sbo) glye sl el s § 18 wLo)] S99
e (Sersdh celae s Jsle ()5St PH o508
LaMotte 2020We. slos> zusles bl y slaoliws b
Clean 4 RUOSULL:RDB100.Clean pH500
Jm I ‘od...‘b;é @‘J.?ho LsLmJ.'.L.ol)L: LS‘J? CON500
O Sl Glpaise jeliea a5 pSejll
HSlh sk ) e pleed 5 (Soid slayll
38 inlesl plos b ladiges 9 o ooliwl V 1 goe a0 el
als (APHA 2012) .sos 5, o lasbiw! Lol
G jhans Cbli> lojle deine olSiole;l jo ladiges
08,8 518 56T 0550 Jlad aly Lige

L] slagss 5 IRWQISC Lasls sla el e (V) Jsor

(Aghayi et al. 2020)
Table (2)-IRWQISC parameters and their

S s 9 W ylaibiws! b duuy lio —F-Y

Sl ol cmgllas i g Ol Gl ol cgr
S S 0 lailisl Gl e j oo Sl e bla> () LS
(DOE  cjlame oo bilis olojlos olml slnc]
ol I (F) Jso , 2015)
Seblas lolw ali a5 VYAY Jlow o o lasb !
S slad lwbiwl (3l oo Holaied Sy jlaone

1‘ 00y oolé"

4l g8 g o 165 )sltS o s lane
o Lo a o lin jelaied o e oren wl a0 S
cblis gl ailEeg, ol S s latul )l > L
(Ministry of Environment, 05 o) base
oo eolawl ;5 Government of Japan.2009)
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weights
Row  Parameter Weight  Unit
1 Fecal coliform 0.14 MPN/100 ml
2 BODs 0.117 mg/Il
3 NO3 0.108 mg/l
4 DO 0.097 /.Saturation
5 EC 0.096 ps/cm
6 COD 0.093 mg/l
7 NH,4 0.090 ogel Egoma
8 PO4 0.087 mg/l
9 Turbidity 0.062 NTU
10 Total hardness 0.059 mg/l CaCOs
11 pH 0.051 -

albog) (AS Guiaiyy -Y-Y
ol 5 4l s pl 0jgm (S uaiy
b ol mle Jslaie sla )y cniS a3l
L pesls ol o slsul (Aghayi et al. 2020)
Sl ol gl cninS adlb sy zgpas aany
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(Standards
Table 4 Iran water quality standards for protection of environment (aquatic ecosystems)

Minimum sampling and

Group2 Ecosystems suitable

Group 1

sampling frequency for warm fishes (Cyprinidae) Ecosystems sultabk_a for cold Parameter
fishes (Salmonidae)
The temperature difference between the downstream point of
Weekly upstream and the thermal pollution discharge point (at the boundary of the
mixing zone) and the upstream should not be more than the Temperature
downstream of thermal f : . 5
T ollowing values: °C)
pollution discharge
3 1.5
Monthly, minimum one At least in fifty percent of At least in fifty percent of
sample in low DO value cases eight (8) mg /1 or 80% cases nine (9) mg /| or 90%
saturation and more and in one saturation and more and in DO (mg/l)
In areas where daily hundred percent of cases five one hundred percent of cases
changes are suspected, at  (5) mg /| or 50% saturation seven (7) mg /| or 70%
least two samples per day and more saturation and more
Monthly 6-9 6-9 pH
Monthly >25 >25 TSS (mg/l)
Monthly >6 >3 BODs (mg/l)
TP
Monthly >0.13 >0.065 (mg/l)
Monthly >0.03 >0.01 NO_ (mg/l)
Monthly 0.04 0.04 Phenols (mg/l)
Monthly @0.01 @0.01 TPH (mg/l)
Monthly >0.025 >0.025 NH; (Not lonized)
(mg/1)

a0 el gio g Sl Gl 5 5,
D ojlo jlas ol ol gl Sl el bl
4o (g5 ol oolil g s yinz ol , 550 Jolia>)
a ol LmalS Ol e aS ailbog, sl S
3§ i s 5l ola iz 0 4 o) el e
oz g0y Lo el xSl
Clwy Jobd) o5 Sl abaial oy o295
sloclind 5 5 ol slbaiai slapld goatud
(b, gldss g adsl cuisas sldax_s¢> 5l oo balss
KM 5g0>) 031 slgil ;o e lo,5 2 oo (o3 9
(S Sl abaial g5 adss S 5l 5ol ¥
e ,aaSFE oL o o).JGo)‘J_ej.ul.:u.m
Hedli o509 8 amy aly 5 2l mlio 0dga e
olSal el Slisde s 40) wloasdly oL e

PRUEEHY

3efdn (05— s 0390 tte il j0 Sl a03l
20000, slwlis 6,50 sa VT e o] (Sgalym
) COD 9 BOD O—= @u)...a\)b ).aol_u G o)l_:
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CoiS o, b Mirzayi et al. (2016) o ls Slsseen
sl Jele cp ipge a5 ol plis ogj00ml; alssg, ol
(rror SThe 5 Sy @ drwgi 059> cnl yo (Sogll
28 pye 9 355 5l gy o odlitul 5 (o OSB89
Daneshkhah and ) SogiS  slacudlas
Aoy, ol cuasS ow,p ,o (Mirbagheri. 2015

gy 4 Sewy Az (pl a4 WS bl o)
Sogl obml el o S (Sxio 5 b sladlols
Sy, » (Lotfi et al. 2018) adlle mls ol ol
o (S Candg a5 Gl ) (e 4l
ol ael jo adly s og () paiges glaolKiasl EST o
5 o obml Jele o e Sl Glacdled Laojo>

St ol CuaS als

9 b 4S5 gbay carsls ), 3 Sl Ll o
5 ol G8S e ailaie (s Loy,
(oaing—2 g (2t mlioo) i mlie sleails)ls
cos |y ol Ol S wig i oo adss aslsog, an as
N LB PIUEE SV RUETR g o 0 (B
10 il o g s awls il clails s
5 SIS Sl g Aoy, (B, -l
AU e Hogl o ol et 00,5 oo Ol 0508
Sl 5l aslEag, ) oo Ja> slooau¥T L
203 (65y5liS (Sl vg 2y pmen 5 YL
S 5 G55 (o (T3l 5 40y, (b
9 B (65,585 slacla; og)5 czge 4S5 035
6935 9 03— o3l il dy (mezr STy 4l
G5 a2,y sleols, 5 olaand § o oSl
Pt Sosdl czge Aoy, 4l o 5Ll
(392 3,30 1 0gdle .l 00 0dga eyl yo Ol
VM oye (s slac] g slasz JUI 5525

Sllllas 00500 10 S a3y, aliee slrolKins! Ol plbe cuiS a3l e dwle -0 Jyo
Table 5 Calculating water quality index for stations of Kan River in study area

Maximum Flow

Minimum Flow

Station Code (Zone)

Water Quality (IRWQISC) Value

Water Quality

(IRWQISC) Value
28.2

Relatively Bad 32.9 Bad . (A)S1
Relatively Bad 36 Bad 24.6 (B)S2
Relatively Bad 34.4 Bad 22.1 (C)Ss3
Relatively Bad 37.2 Bad 20.9 (D) S4

Bad 28.1 Bad 21.9 (E) S5

Bad 24.8 Bad 21.5 (F) S6

Bad 15.4 Bad 16.7 (G) S7
Relatively Bad 39.3 Bad 194 (Beginning of H) S8

Bad 26.2 Bad 16 (End of H) S9

slacudls LT S ailog, j0 adlaS 00,5 oy

3959 9 S S 05§y 5l (b (S
ol o as ol s o s oy sl gl ol

4_.3503) UT M—SWL_M ) | ki_.:)))
(Effendi and Yusli 2015) 350! SSlg¥ gl
300l S 9,0 9 ooz ST 0gmg aS oy ylis s
oy, ol coas e 1 glls alilsog, a il
9 ez 7SI S92y Sl hagi )0 e
b0 Glllas eoga e jo (S alo, ol s

ol 00 M)f
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404, ,o (Kosha et al. 2015) 4 slhe o ioon
P ol caS o sa ol s liwsais Sl bl
Gl lad oy iy A 0uys S oaaliie Lo Se
o Gmime 5 5 lacUly, 5 DL 5g)9) Sl
5l odeliwoty guls .l ails 842g sais e ble
Abdeveis et ) Lal oS o onli | T 55 Liwgim ol
Slesla Lo o aslsog, o —w,p 0@l 2014
ol cuas zals Jale o, Spae IRWQI a5l
e 9 S)gS Slaimey (8,5 1,5 Jol ez o
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Fig. 2 Qualitative zoning of Kan river based on conventional parameters of surface water quality index (October
2019)

S ol ja sl Ol cuaS asls Sl @l soze Ol S sanay i (V) 5 (V) sl S aslsl (o
Jolie sloyial)b asls wloly bolKiw! xaw o
Caloas &l () pge g Jol slcus o oxhe ol sle cuas
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W o e 4 B s, P A g s
ot~ vudeas

YA olotrog) (s ol mlie CoinS” sl sba sl (asls Golol o5 a0y, Ol (aeS ganang ¥ IS
Fig. 3 Qualitative zoning of Kan River based on conventional parameters of surface water quality index
(February 2020)
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Table 6 Average levels of water quality index
in sampling stations

Water Quality (IR\f\l/n(g:esc) Station Code (Zone)
Relatively Bad 30.55 (A) S1
Relatively Bad 30.3 (B) S2

Bad 28.25 (€)S3

Bad 295 (D) s4

Bad 25 (E) S5

Bad 23.15 (F) S6

Bad 16.05 (G)s7

Bad 29 35 (Beginning of H) S8

Bad 211 (End of H) S9

Golliwsl jo a8 Salxl (gl pdiges gl alsl o
o (Y Jsam) @l s GIeS us 50 0 oS Al
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0dgdxe O ‘LzboLi';..,..gJ 64[.@.: 5o pH ).ucbb LQ..J ‘wl.u.l‘
90,0 50 ol Bileps ,0 a3l cbli> jlxe
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Table 7 The qualitative change values of the measured parameters in Kan River for the protection of the

environment and reasons for the loss of quality

Zone

Water Quality Parameters

Value

River basin from upstream to the
beginning
Study zones

Temperature (°C)

DO (mg/1)

pH

TSS (mgl/l)

BODs (mg/l)

TP (mg/l)

NO (mg/l)

NH3 (mg/l)

NH. (mg/l)

Total Coliform/ 100 ml

No Information Available

Temperature (°C) 13-25

DO (mg/1) 2.2-6

pH 7.69-8.81
Kan River along study areas TSS (mg/l) 15-55
(Zones A to H) in the Minimum BODs (mg/l) 11-48
Flow Rate TP (mg/l) 0.85-1.66

NO; (mg/l) 0.014-0.028

NH3 (mg/l) 0.19-3.3

NH,4 (mg/l) 0.2-3.4

Total Coliform/ 100 ml 1100<

Temperature (°C) 8-15

DO (mg/l) 5-8

pH 8-8.87
Kan River along study areas E(S)SD(mg/I)/I 221 421181
(Zones A to H) in the Maximum s (mg/l) ey
Flow Rate TP (mg/l) 0.83-7.9

NO2 (mg/l) 0.01-0.022

NH3 (mg/l) 0.17-3

NH,4 (mg/l) 0.18-3.9

Total Coliform/ 100 ml 1100<

al3og, ;0 oad gpSojlail slayell awlie 5 Jlawe (55, ,» (Daneshkhah and Mirbagheri. 2015) .,

g5 4y 55 SIS @ Gle o0 Egerme)d S jlasne
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