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Remediation of groundwater quality after contamination is difficult and the
Accepted:

cost of remediation may be very high. Therefore, the improvement of water

13 January 2024 quality may not be economically possible. So, it is very important to know
Published: the areas of the aquifer that are vulnerable to pollution, in order to prevent
20 Januar;I/ 2024 pollution and take preventive measures.
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In this study, using the DRASTIC method, the sensitivity and vulnerability
of the Bolook Shera aquifer has been evaluated, and based on the output of
the model and the quality zoning maps of the aquifer, the priority areas for
protection and monitoring have been identified and the basic quality
monitoring network of the aquifer has been designed. The study area of
Bolook Shera with code 4919 is located in Markazi province. The area of
this Bolook Shera is 998 square kilometers, of which 454 square kilometers
are plains and 544 square kilometers are Mountains.
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Results

The results of the Drastic model show that the vulnerability of the Bolook Shera
aquifer varies between 98 and 150. The vulnerability of this plain is in the "very
low" to "moderate to high" vulnerability categories. According to the obtained
results and the zoning map of the intrinsic vulnerability of the Block shera aquifer,
most of the aquifer is rank 4 with a low to medium degree of vulnerability. Also,
according to the zoning map, the western part of the Block shera aquifer is the
most vulnerable. According to the No0.620 of the Ministry of Energy, in the
overview and basic monitoring, the minimum number of sampling stations is equal
to 10 to 30 points. A smaller number (10 stations) is suitable for open aquifers in
which there are few spatial changes in water quality on a local scale, and a larger
number (30 stations) is suitable for polluted surface aquifers. According to the
mentioned cases, in order to determine the water quality changes in the aquifer, the
EC parameter was used as an index of groundwater quality, and using the statistics
and qualitative information of 2018 of the Regional Water Company of Markazi
Province, a map of the electrical conductivity of the Block shera aquifer was
prepared. Based on the obtained results, the minimum electrical conductivity value
is 370 us/cm and is related to the southern part of the aquifer. The maximum value
of electrical conductivity with a value of 1790 us/cm is related to the middle part
of the aquifer and in the vicinity of Javersian city. In general, the quality of
groundwater is high at the entrance of the aquifer and feeding places, and its
quality decreases in the direction of the flow and at the end of the aquifer. The
direction of the underground water flow in the study area of block Shera is from
the south of the aquifer to the north, and the overall changes in water quality follow
this trend. It is noteworthy that the EC values measured at the stations in the
middle part of the aquifer show a noticeable increase in salinity values compared to
other stations in the range. Considering the absence of an important pollutant
source upstream of the mentioned stations, the decrease in water quality in these
stations seems to have a geological source. After checking the quality history of the
mentioned wells, it was found that the reason for the increasing in the salinity in
these two wells is the gypsum compounds in the aquifer and it is only present in a
spot in the vicinity of these two wells. Due to the average changes of EC in the
aquifer and according to the recommendations of N0.620 of the Ministry of
Energy, 20 stations have been proposed to monitor the groundwater resources of
the Block shera aquifer.

Conclusion

In general, areas of the aquifer that are highly vulnerable are prioritized for
protection. Therefore, according to the prepared map of the intrinsic vulnerability
of the aquifer, priority areas for protection and monitoring have been determined,
and the monitoring network has been designed. In locating the monitoring stations,
as much as possible, it has been tried to consider the water quality changes.
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Table 2. The Ranks of DRASTIC Model Parameters in The Study Area
(Pearson et al., 2011)
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Table 4. Specifications of The Proposed Monitoring Stations
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Fig 11. Location of Proposed Monitoring Stations in the Study Area
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