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The quality of river water is of great importance due to the limited availability
of freshwater resources and the increased demand for water in the drinking
water, agriculture, and other sectors. Rivers are one of the sources of this water
supply, which are exposed to indiscriminate discharge of industrial,
agricultural and human wastewater without proper environmental
considerations.The study area in this research is the Sardabrud River located in
Mazandaran province. The required data for conducting the research were
collected from three stations along the river throughout a hydrological year
and analyzed. In this study, the Iranian River Water Quality Index for surface
waters (IRWQIsc) and the National Sanitation Foundation Water Quality
Index (NSFWQI) were used to evaluate the river water quality. Based on the
results, the values of the IRWQIsc index varied between 92.12-30.42 and the
NSFWQI index between 92.35-48.075, indicating very good quality in spring
and bad quality in winter for IRWQIsc, and excellent quality in spring and bad
quality in summer for the NSFWQI, respectively.. Among the most important
factors polluting the water of this river along its course are the discharge of
agricultural and human sewage into the middle and downstream reaches, land
use changes, and climate changes - which have caused a decrease in water
quality along the river's path.Using the obtained results and current
understanding, measures can be taken to prevent these polluting sources from
entering the river to improve its water quality.
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Figure 1. Study area and sampling
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Table 1. The parameters used and their weights in the IRWQIsc index

Parameters Weight Unit
Faecal coliform 0.14 MPN/100 ml
BODs 0.117 mg/L
Nitrate 0.108 sy
Dissolved oxygen 0.097 og
saturation 0.096 s/zm
Electrical conductivity 0.093 K /L
CoD ' ma

. 0.090 mg/L
Ammonium
0.087 mg/L
Phosphate
Turbidity 8'8252; g CaCOAL
Total hardness ’ 9 ¥
pH 0.051 )

.1
IRWQI = [[T_, ']

n
Y= ZWL‘
i=1
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Table 2. Determining the descriptive equivalent of the calculated IRWQIsc index

Classification

Index value

Very bad

Bad
Relatively bad
Moderate

Relatively good

Good
Very good

<15
15-29.9
30-44.9
45-55
55.1-70
70.1-85
>85

USzd 4 (5 g Cuwl odlatwl BB YU alaly il VY 1 530S a6 S ol (gl yielyly slasi a8 G yeu0

Al ool usnal

S(NSFWQI) cuitngs (o 8l &T a8’ sl yio! 34 ol .F .Y
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Oleeds colpdyy &5 wb Slady (NSF) cuslige o olis bawgs (i cpl il 00 dswgd &y ()59 oy

Jgdz ;3 .c8,5 )5 oolilsyge did o039l cada a5 ol cladin ol cuas (adls 4wl (¢l NSFWQI

Table 3. The parameters used and their weight in the NSFWQI index

ol osdodld Ui Wyl 59 9 S50 (sla yzal b (¥)

Parameters Weight Unit
Faecal coliform 0.16 MPN/100 ml
BOD5 0.11 mg/L
Nitrate 0.10 mg/L
Dissolved oxygen saturation 0.17 % Saturation
Temperature 0.10 C
Phosphate 0.10 mg/L
Turbidity 0.075 NTU
TDS 0.075 mg CaCOs/L
pH 0.11 -
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Table 4. Determining the descriptive equivalent of the calculated NSFWQI index
Classification  Index value

Excellent 90-100
Good 70-89
Modrate 50-69
Bad 25-49
Very bad 0-24
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Table 5. Information on water quality parameters
Station number S S2 - 3 Sl S2 3
Season Standard Spring Summer
Up stream Between stream Downstream  Upstream  Between stream Down stream
pH 6-9 7.69 7.88 8.32 7.62 7.63 7.8
TSS <25 76 82 102 38 54 88
TDS - 137 149 200 210 271 280
EC - 211 230 321 323 417 456
Tur - 172 188 206 52 75 137
BOD 3-6 1 2 8 1 3 10
COD - 2 3 18 3 6 21
DO * 9.84 7.7 7.65 8.98 79 7.71
T 15-3" 18 21 23 11 15 17
Saltiness - 0.053 0.057 0.073 0.05 0.057 0.063
Cl - 12.78 14.2 24.14 11.36 14.2 18.46
Coliform ***<1000 43 93 460 23 150 1100
N - NO; <03 0.509 0.644 0.81 0.384 0.513 1.594
N - NH; <0.025 0.02 0.03 0.16 0.01 0.02 0.22
Po, 0.065-0.13 0.02 0.03 0.22 0.02 0.02 0.9
Unit ECx107: (us/cm) Cl: (mg/lit) T: (c°)
N - NH;: (mg/lit) DO: (mg/lit) Tur: (NTU)
* At least 50% of the time, 9 mg/liter or 90% saturation and more, and 100% of the time 7 mg/liter or 70% saturation and mor.
** The temperature difference downstream of the thermal pollution discharge point and upstream should not exceed the stated values.
*** For use in agriculture
Continued table 5. Information on water quality parameters
Station number s S2 3 sl S2 3
Season Standard Autumn Winter
Up stream Between stream Downstream  Upstream  Between stream Down stream
pH 6-9 7.74 7.78 8.18 7.76 7.81 8.2
TSS <25 5 29 38 8 9 35
TDS - 143 229 302 147 268 352
EC - 218 234 372 223 407 425
Tur - 3 20 42 7 12 35
BOD 3-6 1 5 11 1 5 13
COD - 2 9 25 2 14 29
DO * 8.81 7.8 7.73 8.93 7.85 7.84
T 153" 12 12 15 2 3 5
Saltiness - 0.05 0.058 0.063 0.052 0.061 0.065
Cl - 11.36 15.62 18.4 12.7 17.04 19.8
Coliform ***<1000 75 >2400 >2400 43 460 1100
N - NO; <03 0.72 0.755 0.388 0.985 1.95 244
N - NH; <0.025 0.13 0.16 0.1 0.03 0.05 0.6
Po, 0.065-0.13 0.04 0.1 0.2 0.05 0.04 0.22
Unit ECx107: (us/cm) Cl: (mg/lit) T:(c°)
N - NH3: (mg/lit) DO: (mg/lit) Tur: (NTU)

* At least 50% of the time, 9 mg/liter or 90% saturation and more, and 100% of the time 7 mg/liter or 70% saturation and mor.

** The temperature difference downstream of the thermal pollution discharge point and upstream should not exceed the stated values.

*** For use in agriculture
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Table 6. Descriptive equivalent of IRWQI and NSFWQI indices in three sampling stations a) spring, b) summer

Spring Summer
> Index IRWQI Index NSFWQI = Index IRWQI Index NSFWQI
c o
3 I . 3 . S
g value Classification value Classification g  value Classification value  Classification
1 92.12 Very good 91.35 Excellent 1 89.692 Very good 73.215 Good
2 87.065 Very good 70.805 Good 2 72023 Good 61.605 Modrate
3 67.8 Relatively good  63.465 Modrate 3 68.3 Relatively good ~ 48.075 Bad
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Figure 2. River water quality changes based on NSFWQI index in a) spring and b) summer
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Figure 3. River water quality changes based on the IRWQIsc index in c¢) spring and d) summer

Table 7. Descriptive equivalent of IRWQI and NSFWQI indices in three sampling stations a) autumn, b) winter

Autumn Winter
z Index IRWQI Index NSFWQI z Index IRWQI Index NSFWQI
% value  Classification value Classification % value Classification value Classification
= =
1 85.2 Very good 76.455 Good 1 84.4 Good 81.015 Good
2 63.25 Modrate 57.675 Modrate 2 66.9 Relatively good 69.9 Modrate
3 35.6 Relatively bad ~ 48.185 Bad 3 30.42 Bad 66.1 Modrate
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Figure 4. River water quality changes based on NSFWQI index in a) autumn and b) winter
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Figure 5. River water quality changes based on the IRWQI index in a) autumn and b) winter
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