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Methods: Here, the results of chemical analysis of 63 wells supplying
drinking water in spring and autumn were used. First the temporal
and spatial changes of physicochemical parameters were
investigated using one-way variance statistical test and IDW method,
respectively. The dominant type, the origin of chemical ions, and
their evolution process in Gorgan aquifer were studied. In this
research, water hardness, LSI, RS, CR and LS were used to determine
the corrosion and precipitation potential of drinking water in Gorgan
city. Finally, the temporal and spatial changes of indices calculated in
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due to the recharge of the aquifer by the limestone series located in
the southern highlands, has increased its hardness. The results of RSI
and LSI revealed that the majority of wells are corrosive and their
water has the potential to decompose CaCOs. Also, the corrosive
property of water in the direction of groundwater movement is
significantly reduced and the water precipitation property is
increased. Also, 90 and 98% of the groundwater resources of Gorgan
city have a corrosion ratio of less than one. Therefore, it is possible
to transfer water from most wells with any type of metal pipes.
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Extended Abstract

Introduction

Corrosion and precipitation are two
problems of water quality management for
the water transmission and distribution
systems. In our country, the accurate
statistics of the damage amount caused by
corrosion and precipitation in the water
distribution network are not available, but
some studies show that the water loss in the
distribution network is about 30%. This is
because of the decay in the water pipelines
due to corrosion. Based on the global
standards, the corrosion and precipitation
control indicators should be determined at
least once a year for the water distribution
networks that use groundwater sources.
Hence, the present research was conducted
in 2016 to investigate the potential of
corrosiveness and precipitation in the
drinking water supply wells of Gorgan city
using some indicators. The results of this
study can identify the sanitary condition of
drinking water in Gorgan city and finally
minimize the damages caused by using
different methods of corrosiveness control.

Materials and Methods

In this research, the results of chemical
analysis of 63 wells supplying drinking
water in spring and autumn of 2016 were
used. Some parameters such as pH,
temperature, and electrical conductivity
were measured during sampling. While the
amount of chemical parameters such as total
dissolved solids, bicarbonate, chloride,
sulfate, nitrate, nitrite, fluoride, phosphate,
calcium, magnesium, sodium, potassium,
and iron were measured in the chemical
laboratory of Gorgan Water and Wastewater
Department.

After  measuring the amount  of
hydrochemical parameters using the current
standard methods, first the temporal
changes of physicochemical parameters
were investigated using one-way variance
statistical test. Then, using ArcGIS software
and IDW method, the spatial changes of

some hydrochemical parameters in the
studied area were considered.

In this research, to investigate the
hydrogeochemistry of the Gorgan city
aquifer, the changes in the concentration of
ions in two seasons were first investigated
using a box diagram. Then, the dominant
type, the origin of chemical parameters, and
their evolution process in Gorgan aquifer
were studied using Stiff and triangular
diagrams. Here, AqQa software was used to
depict Stiff and triangular diagrams.

In this research, water hardness, Langelier
saturation index (LSI), Ryznar stability index
(RSI), corrosion ratio (CR) and Larson-Skold
(LS) indices were used to determine the
corrosion and sedimentation potential of
drinking water in Gorgan city. Finally, the
temporal and spatial changes of the indices
calculated in spring and autumn of 2016
were investigated.

Findings

The recharge of the aquifer by the limestone
series located in the southern highlands
causes the abundance of bicarbonate anion
and calcium cation concentration and then
the abundance of calcium bicarbonate type
in the groundwater resources of Gorgan city
in every spring and autumn season.
Furthermore, the high concentration of
calcium ions in groundwater has increased
its hardness. The infiltration of municipal
sewage and salt water intrusion into the
aquifer due to the high depth of the well or
the high pumping rate is the most likely
reason for the increase in the concentration
of chlorine and sodium ions in some wells.
The results revealed that most of the water
supply wells are in the hard to very hard
class. The amount of dissolved solutes and
subsequently, the hardness of the total water
resources in the studied area increases along
the path of groundwater movement towards
the north of the studied area. This case is in
the line with an increase in the
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concentration of ions in the direction of
water.

Based on the LSI, out of the 63 investigated
wells, the water of only one well has neutral
properties, and about 85% of the water
resources have corrosive properties. The
water of the rest of the wells has
precipitation properties based on the LSIL
This result seems obvious due to the
proximity of most of the water sources to the
groundwater supply area. The results of the
RSI are similar to the LSI. Except for one well,
which is neutral, the rest of the wells are
corrosive and their water has the potential
to decompose CaCOs. Also, based on the
distribution map of LSI and RSI in the
studied area, the corrosive property of water
in the direction of groundwater movement is
significantly reduced and the property of
water precipitation is increased. This result
is consistent with the increase in the amount
of groundwater salts in the north direction.
The results of water Cclassification of
groundwater resources of Gorgan based on
LS are somewhat different from the results
of LSI and RSI. So that about 55% of the wells
in the spring season are not corrosive and
the rest of the wells are corrosive to high
corrosive.

Based on the calculated values for the
corrosion ratio in spring and autumn,
respectively, 90 and 98% of the
groundwater resources of Gorgan city have a
corrosion ratio of less than one. Therefore, it
is possible to transfer water from most wells
with any type of metal pipes. However, to
transfer the water from the rest of the wells,
pipes with high strength and resistance
should be used, and it is not possible to
transfer their water through the metal pipes.

Conclusion

Statistical difference in 8 physicochemical
parameters in spring and autumn has caused

the variety of hydrogeochemical types and
facies in these two seasons. Although the
dominant type of groundwater in both
spring and autumn is calcium bicarbonate.
The increase in the concentration of
groundwater ions in the direction of
groundwater movement to the north of the
studied area has caused the water hardness
to increase in the direction of groundwater
movement. In general, Gorgan city
groundwater is classified as hard to very
hard. Also, based on the distribution map of
these indicators in the studied area, the
water  corrosive  property in  the
groundwater movement direction is
significantly reduced and water
precipitation property is increased.

The results of the paired t-test show that
there is a statistical difference in the
corrosion ratio, LS and LSI in spring and
autumn. However, no statistical difference
was observed for RSI in spring and autumn.
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