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4 - Iran Water Quality Index for Surface Water
Resources-Toxic Parameters (IRWQIST)
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1 - Contamination Index (Cd)
2 - Heavy metal pollution index (HPI)
3 - heavy metal evaluation index (HEI)
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Table 1. Descriptive equivalent guide of IRWQIst index
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The first event

The second event

The third event

Analyte DL(ug/l) Concentration Mean Median Concentration Mean Median Concentration Mean Median
range range range

Pb 0.1 55-175 111 105 144- 552 275  265.2 151.2-558.5 361.8 363.8
As 0.1 145-20.5 17.1 16.7 10.8-20.2 15.7 16 13-27 19 19.3
Cd 0.1 02-15 0.8 1 0.6-1.9 1.2 1.1 0.8-3 15 1.4
Cr 1 40 - 75 57 57.5 44 - 184 85 73.6 16.3- 2235 83.8 64.7
Cu 1 26-91 54 47.7 85.7-2941 1469 118.2 50 -212 137 1314
Fe 10 12735 - 40180 25405 24047 21700-81800 39272 35200 9050 -103900 48738 43000
Mn 10 555 - 2030 1168.1 1065 855 - 2835 1589 1500 335 - 4235 1969 1620
Mo 0.1 0.2-5 2.2 1.8 6.4-16 11.8 114 2-10 5 49
Ni 0.1 145-545 30.7 282 35-124 70 62.7 11-117 60 60.6
Zn 10 195 - 600 361 330 375 - 1175 631 525 275-1130 731 695

Table 2. Heavy metal concentration range in the runoff samples of the catchment (ug/L)
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Table 3. Values of HPI, HEI, Cd and IRWQIsT indices of east Tehran runoff samples
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IRWQI 1
cd -0.963* 1
HEI -0.965"*  0.999* 1
HPI -0.775**  0.835**  0.832* 1

s Correlation is significant at the 0.01 level (2-tailed)

Table 4. Spearman correlation matrix between
contamination indices
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8- Rational function
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Abstract

Heavy metals are considered as one of the most important environmental threats, especially for aquatic
ecosystems, due to their toxicity, stability, widespread distribution and bioaccumulation in the food chains.
Urban runoff is the main non-point source of heavy metal emissions to receiving environments, which its
quality and evaluation is particular importance. The major part of Tehran’s surface runoff, especially the
northern and eastern catchment, is transferred to the southern areas by drainage network and affects receiving
environment including surface water, groundwater and sensitive ecosystems such as Band- e- Alikhan wetland.
The aim of this study was to investigate the content of heavy metals in urban runoff and compare the efficiency
of the index of Iran’s surface water resources quality toxic parameters with the Contamination Index, heavy
metal evaluation index and Heavy metal pollution index. For this purpose, sampling was performed from the
outlet of Tehran’s Sorkheh — Hesar catchment during three flood events in 2018- 19 and the concentration of
Arsenic, Iron, Lead, Zinc, Cadmium, Chromium, Copper, Manganese, Molybdenum and Nickel were
measured by ICP-MS. Iron, Manganese, Zinc, Lead, Copper, Chromium, Nickel, Arsenic, Molybdenum and
Cadmium had the highest abundance in all samples, respectively The values of the index of Iran’s surface
water resources quality toxic parameters, Contamination Index, heavy metal evaluation index and Heavy metal
pollution index were in the range of 5.5 to 68.2, 9.6 to 74.4, 83.2 to 192.7 and 8.8 to 23.7, respectively. The
contamination index indicated that all samples were in the highly contaminated class, while according to the
and heavy metal evaluation index and Heavy metal pollution index indices, 67 and 86 percent of the samples
were highly contaminated, respectively. Also, the index of Iran’s surface water resources quality toxic
parameters values showed that 70 percent of the samples are in very bad quality class, and the other samples
are in bad quality class. In general, a comparison of the results of the studied indices indicate that most of the
samples were polluted. The results of the present study showed that the studied indices presented similar results
in determining the contamination status of most samples. The results of Spearman's rank correlation coefficient
showed strong correlation (0.775-0.999) between all of four indices in runoff, Which confirmed the similar
behavior of the indices in determining the contamination status of the samples. In more detail, comparing the
values of the indices with each other showed that their response to a significant increase in the concentration
of elements is different. So that, the changes in the value of the Iran’s surface water resources quality toxic
parameters gradually decrease with increasing the concentration of elements and its value is fixed in very high
levels of pollution , but the values of the other three indices increase linearly with increasing the concentration
of elements. Comparison of the results of the indices for the runoff quality assessment, showed that index of
Iran’s surface water resources quality toxic parameters had the highest affinity with the pollution index, Heavy
metal pollution index and heavy metal evaluation index, respectively, which shows the appropriate efficiency
for evaluating these streams. Thus the index is suitable for evaluation of heavy metal contamination in urban
storm-water runoff due to high separation of pollution degree and less susceptibility to very high
concentrations. It is recommended that, more elements in a wide range of concentrations should be considered
in order to performance evaluation of the indices in future researches.
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