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Abstract

Background and Objective: Despite the wide application of de-icing substances to the roadways, the
sewage produced can have negative impacts on local ecosystems. Hence, the present study was
conducted for assessing the effects of road salt use throughout the winter in Hamedan on the hydro-
chemical quality of Hamedan-Bahar basin. Hamedan is one of the major tourist destinations and one
of the main agricultural poles in Iran, and thus, its water resources contamination may pose serious
risk to the health of the whole country.

Method: The modeling of under-ground water flow paths in the study area revealed that the flow of
rain and snow water in the city is mainly towards Hamedan-Bahar basin (as one of the main drinking
water and agricultural water supplies in the region). Therefore, the 24 wells in the study area were
sampled and the hydro-chemical characteristics of the obtained water samples as well as their
changing trends over the past 10 years were determined and analyzed.

Findings: The results indicated a gradual increase in the minerals and solid materials in the water of
the basin. This, considering the meaningful correlation values obtained (R?>0.89) between the salt
contents and CI and Na* concentrations, could be attributed to the use of de-icing materials. The rate
of pollutants in some of the samples was found to be 10 times as much as the permissible national
standard and international values. Moreover, based on the Wilcox diagram, the water in most stations
could be classified as C3S1 (decreasing the soil fertility and resulting in ecophysiological
abnormalities in crops) and even as C4S1 (completely harmful for irrigation). A similar distribution of
de-icing compounds and arsenic were observed in the under-ground water of the basin.

Discussion and Conclusion: The increase in the pollution and the decline in hydro-chemical
properties of the basin due to the accumulation of de-icing materials, not only pose direct hazardous
effects to human health and agricultural lands but can also intensify the mobility of the heavy metals
in soil-water profiles of the region. Therefore, it is suggested that winter operations in the city be
planned and carried out using modern methods and facilities (such as anti-icing program, eco-friendly
deicers, asphalt mixture with anti-icing additives, hydronic heating pavement), so that the negative
environmental impacts can be controlled as much as possible.

Keywords: Winter Operation, De-Icing Substances, Groundwater Pollution, Ecological Risks.
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Figure 1. Some cases of environmental damages caused by winter maintenance in Hamedan
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Figure 2. Number of frosty days and amount of snowfall in Hamedan during the last ten years

oy Ple o) cids maw 5 Gl as b oaS as F
ol A Jol) Gy g (ol A Jol) 55 50 ool A Jol)
253 Cag g9 (b bolSwl (nl 1 (5,10 pigas ams ilg
0)99 9 5 Jead (lsie b Cutigeadl 0Ll sl 0559) (o Sl
9 9bs by, Beb 5 (a3 Jad loie 450,00 0LL g

b pdy Sygo el ds L (V) o, San

o3 ploxil g (5 S aigos 0925 ~¥-¥
SSIn 588 S e by Sl adsl o) n 5l om
Syl 4 Jate Geos olx YT doolSinsl lp ol
dalllas 9,50 dilate 038 9 35 50 (Byh 5 &Bly Hle cbo
‘_gL&'bolilw.:‘ ;).> W) uL?L'l.)‘ (_ng:oL’> (Y' ‘_}S.w) W) s.:L?Lb‘
9 (ULXQ.Q )-ér-‘) u)...o g.j U”’AL 6‘1.» solaw! S,90 é@‘

B laine 6525 @ 55 Ll gjet el diaze (g5)0laS




RUL PRV

A9 olo yt0 AN 0 5loult camn j buzxo (55809555 g pale

VAF

Meters ¢

6,000 9,000 12,000

Scale =1:200,000 W%'"z

T
260000 270000

280000

SMpdisal sy @
s -
~ssuots [N
FRTLSENpy -
<o [
o s el -
B
o588 5 it 5 - St [

b i |

s L
S et a8 [

Sl oloes el O‘,.’Suj 3 610 paiged (oK Suis|y aldii-Y o

Figure 3. The map of sampling stations in Hamedan-Bahar basin
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