Abstract
9

g‘society's needs.

Industrial activities in most countries are the primary source of economic growth vital sector fulfi
Simultaneously, industrial wastewater, as a collection of polluted water resulting from YQglustrial and magilifacturing operations,
poses significant risks to the environment. Access to quality water resources and thej is one ofllic most critical global
issues today. Charmshahr and Salarieh Industrial Parks, located on the Tehran-Var ad,\due to
industries, as well as production processes and raw materials, haveg@high potentlal lution. The aim of this study was to
investigate the quality of surface and groundwater resources of Chagaashahr Ind , and to determine the non-carcinogenic
risk of heavy metals in water resources surrounding the indudgt al of 9 samples were collected in duplicate.
The measured parameters were BODs, COD, DO, pH, EC, 4%, NOs", PO4*>, turbidity, and fecal coliform.
For the qualitative classification of water for drinking purposes
parameters was used, and for agricultural purposes, the Wilcox diagr ployed. To determine the non-carcinogenic risk of
, according to the IRWQI index, surface water samples
were classified as very poor in terms of common parameters. Among te groundwater samples, only one station was in relatively
good condition, while the remaining groundwater samples were classifi@l as very poor and poor in terms of quality. Based on the
Wilcox diagram, most samples were unsuitable for salinity and sodium. The pH in all samples was within
the standard range. However, electrical conductivit limiting factor and reduces water quality. The results of
the non-carcinogenic risk assessment showed that a
values, have higher levels of non-carcinogenic risk.

industrigligati nd agriculture increasingly threaten water quality via effluents, runoft, and
landfill 1 es. Surface and groundwater are both vital, with groundwater providing about 60%
of renewa¥@treshwater. Monitoring water quality is crucial for effective management, pollution
control, and sustainable use, especially for heavy metals due to their toxicity and persistence. Water
Quality Indices (e.g., IRWQI) offer practical tools to evaluate pollution levels and guide
environmental management.

Method

Water and wastewater samples were collected in winter from surface water, groundwater, and
industrial wastewater stations in Charmshahr to assess spatial pollutant distribution. Four river



stations, five groundwater wells, and six industrial wastewater points were sampled, including
upstream controls. Field parameters (pH, EC, TDS, DO, temperature) were measured on-site, and
laboratory analyses included BOD, turbidity, nutrients, microbial indicators, major ions, and heavy
metals (ICP-AES). Water quality indices and health risk assessment models were applied to
evaluate contamination levels and non-carcinogenic risks.

Results

The IRWQI showed very poor surface water quality for common parameters, with toxic pollutants
worsening significantly at the industrial discharge point (S4). Groundwater quali as also
degraded, with most wells rated very poor and only G1 and G5 suitable for irrigation high
salinity in others. Several parameters including sodium, nitrate, and heavy met@#§such as @iisenic
and chromium exceeded national and international standards, with indusgg ent gOwWing

persistent contamination despite treatment. Health risk ass§gsment indicate a®rSenic and
e!and in G1.

chromium posed the highest non-carcinogenic risks, with HI > all surface

Conclusions

Water quality deterioration in the study areg i tion growth, industrialization,
urban expansion, and uncontrolled waste i IRWQI results for surface and
groundwater in Charmshahr Industrial Town sh pacts from industrial activities and

land-use changes, with elevated nitrogen, phosp d BOD linked to agricultural and urban
pressures on the Varamin Plain. Overall, both surfacqgnd groundwater were classified as poor to

chromium exceeded permissible limi e highest non-carcinogenic health risks.
Continuous monitoring, pollution-cont and effective treatment of heavy metals are
necessary before water use.

|

Data is available on re request from the authors.
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Dendrogram of Surface Water Samplas (51-54)
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