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Extended Abstract

Introduction

The increasing population growth and demand for agricultural products have led to the intensive exploitation of water and
soil resources, as well as the widespread use of chemical pesticides and fertilizers. To increasing production, this trend has led
to numerous environmental consequences, including the pollution of water and soil resources, particularly through the entry of
heavy metals into ecosystems. Heavy metals pose a serious threat to human health, wildlife, and aquatic ecosystems. The origin
of these metals can be natural or anthropogenic due to an increase in industrial activities and urbanization, the contribution of
human resources to heavy metal pollution has increased significantly. Lake Tashk, as an ecologically valuable habitat, is under
threat of pollution. The entry of contaminated wastewater into this lake, especially in the arid and semi-arid climatic conditions
of the region, can lead to the gradual accumulation of heavy metals in the water, sediments, and salt of the lake. In addition, due
to the consideration that the water of Tashk—Jahanabad Lake contains a high percentage of fine suspended particles and organic
matter, the resulting residual salt layer upon complete evaporation of the water consists of a mixture of salt crystals, fine soil
particles, and minor amounts of organic materials. The present research was conducted to evaluate the heavy metal concentration
in the salt sediments along the shores of Lake Tashk. The study aims to help establish the current environmental condition and

suggest management measures to minimize ecological risks.

Materials and methods

In this study, the aim was to investigate the level of heavy metal contamination in the salt sediments of the region. To monitor
environmental pollution, surface salt sediment samples were collected from five stations located along the northern edge of Lake
Tashk during the dry season in summer 2021. To account for spatial differences and improve accuracy, a composite sampling
method was used. Three individual surface sediment samples, taken from a depth of 0—10 cm, were collected from each station
within a 5-meter radius and carefully mixed to create one composite sample. The samples were cleaned of visible impurities,

dried at 50 °C, gently ground, and passed through a 2 mm sieve. The resulting homogenized fraction was used as the analytical
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sample. Finally, the samples were prepared for heavy metal analysis through acid digestion, following the standard procedure of
USEPA Method 3050B from 1996. Afterward, the samples were prepared for analysis. The concentration of heavy elements was
measured using an atomic absorption spectrometer and lamps specific to each element. To analyze the contamination, several
geochemical indices were used, including the geo-accumulation index (Igeo) to determine the level of sediment contamination
relative to the background value, the contamination factor (CF) to measure the intensity of contamination of each element, and
the total contamination degree (Cdeg) to comprehensively analyze the pollution load in each sample. Additionally, the assessment of

potential environmental risks was conducted using the Ecological Risk Index (RI) and the Ecological Risk Factor (Er).

Results and discussions

The concentration of heavy metals was determined in the samples, and various pollution indices were used to evaluate the
environmental status of the region. The results showed that the average concentration of nickel (Ni), lead (Pb), iron (Fe), zinc
(Zn), copper (Cu), cadmium (Cd), and manganese (Mn) was equal to 17.89, 12.86, 9.24 2.00, 1.59, 1.51 and 1.31 mg/kg,
respectively. A comparison of these values with shale reference values indicated that the cadmium concentration was higher
than the standard. The contamination coefficient indicators indicated that the Cd element had high contamination, while other
elements had low contamination levels. In addition, the accumulation index for Cd showed contamination within the “unpolluted
to moderately polluted” range, while the other elements were in the unpolluted range. The contamination degree of the average
samples corresponded to moderate pollution. Also, the potential ecological risk factor values for the mean samples indicated that
Cd was classified into the considerable risk class, whereas the other elements were classified as low-risk. The overall potential
ecological risk index was also evaluated within the range of average pollution, indicating a significant level of ecological concern
in the saline sediments surrounding the lake. Overall, it can be concluded that the Cd element is the most significant heavy metal

pollutant in the area, while other elements are at lower levels.

Conclusion

The findings of this study showed that while most heavy metals in the saline sediments of Lake Tashk are present at low
contamination levels, the elevated concentration of cadmium (Cd) increased the potential ecological risk to a moderate level.
This underscores the need for continuous monitoring and effective management strategies to prevent further Cd accumulation
and its potential adverse ecological impacts on the lake ecosystem. The results suggest that anthropogenic activities, particularly
agricultural practices and runoff-associated pollutants, likely contribute to Cd enrichment within the geochemical processes
governing saline sediment. Therefore, continuous monitoring, identifying pollution pathways, assessment of spatial and seasonal
variations, evaluation of food-chain transfer potential, and developing nature-based remediation strategies for heavy metal
attenuation, such as microbial bioremediation, is essential. Considering the climatic and geochemical similarities of Tashk,
Bakhtegan, and Maharloo lakes, these findings provide a comparative basis for environmental risk management in comparable
salt lake ecosystems. Overall, this study provides a valuable scientific foundation for future research and supports sustainable

protection of the ecosystem and human health in the region.
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2. Degree of contamination
3. Potential Ecological Risk Index, RI

4. Potential ecological risk factor
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1. Flame Atomic Absorption Spectroscopy
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Table 2. Classification of sediment pollution levels based on the Muller geo-accumulation index [21]

I, class I, Range Pollution Status S5 )1 s
0 L =0 Unpolluted o5 1 &
1 0<I,<1 Unpolluted to moderately polluted Jaw szo S51 G o3 J1 &
2 I<L,<2 Moderately polluted law sze S5 51
3 2<1,,<3 Moderately to strongly polluted b b Jaw sze S5 51
4 3<l,<4 strongly polluted L3 S5,
5 4<I,,<5 Strongly to very strongly polluted o3 )1 ©aia b 5L Ss )0
6 5<l Extremely polluted o3 ) oouia

[F£] O sehee 53 Camd e (250N 2550 polis gl Jod 55 jolie ChlE palis :&ile ¥ g
Table 3. Average element concentration values in shale for the elements evaluated, in ppm [34]

Ni Pb Fe Zn Cu cd Mn Element ;2

£0 Yo EVY e 40 £0 A A0

Average Shale | Sls

[N Sodl e a3l wlal p (Sodl mhau giaib polis —£ Jgo
Table 4. Pollution level classification values based on the pollution coefficient index [11]

CF Range CF &l o35 03 500 Pollution Degree S5 )1 4>
CF<1 Low pollution s S i
1<CF <3 pollution Moderate Lo sze S0
3<CF<6 pollution High sL; S5,
6 <CF Very high polution 5L jlws S

IN]CA (Sl ax s asls wlul 5 (So T s stiaibs olie —0 J g
Table 5. Pollution level classification values based on the pollution degree index, Cd [11]

;%ﬂ s
24 = Cch 12< Cch =24 6= Cch =12 CchS 6 Pollution Degree
YU Sl a5 B Lo g2 o=l Quality c.aS
Very high Notable Average Low
¢Niﬂu61ﬁ.@lj¢&cw'cwlh}abﬂf;mﬁb E,E=Trig—é
e AR oSt ol s 4 Mn ,Zn Cd Cu Pb
2 ety il uaib glaes gl ol S 5 S o RI =¥ E}

U RE WP
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Table 6. Ecological risk assessment of heavy metals
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environmental
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Risk 150 Risk 40
b gze s 150< lagie o <40
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<300 <80
da>Ye LG L <300 e L6 Lx 80
Considrable (sL;) RI< Considrable E' <
Risk 600 Risk 160
sbj b e RI> high sb; e 5.160
Very high risk N Risk E' <
600 ’
320
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Table 7. Average heavy metal concentration values in Tashk Lake salt, mg/kg

Mn cd Cu Zn Fe Pb Ni Parameter <...s
1380  1.608  1.848 2766  10.596  13.17 19.08 Maximum <2
1272 1476 141 1518  8.286 12378 16.302 Minimum «..5
1318 1519 1597 2003 9246  12.863  17.892 Average .Sl
0.024 0056 019 0521 0933 0.3 1.017 Standard devation jlas I >l
0.008  0.011  0.038 0.104  0.187 0.06 0.203 Standard error 5.6k (glax
2778 0792 231 1248 0438 0.132 0.108 Domain <l

[F] Jed Sl 5 esls &ile sl J g0 (K2l (o3 2 d p3las —A Jpur
Table 8. Mueller geo-accumulation index values for the data mean and the shale mean [34]

Target Element o » 3,50 2t

Fe Zn Mn Cu Pb Cd Ni Property &_{ 5
-8.9 43 -6.9 3.7 0.8 1.2 1.3 Ay o=l
Index Miiller
0 0 0 0 0 1 0 oale S
Index Class
o)l e el e eyl e o331 & o341 & L gze ST oS o5yl 03l o ey CuiS

Unpolluted Unpolluted Unpolluted Unpolluted Unpolluted Unpolluted to moderately polluted Unpolluted Sediment Quality

Losls 5 Kike gl Sl o sl pslie -4 Jyo
Table 9. Pollution coefficient index values for the data mean

Target Element o ;3,50 ,o2ie

Fe Zn Mn Cu Pb Cd Ni
Sl e
0.0002 0.0211 0.0016 0.04 0.64 5.06 04  Pollution
coefficient
>1 >1 >1 >1 >1 6< <3 >1 s S

Index class
(,SUS/;}JT VS;:JJT ‘,Suf:}ﬂ VS;;}JT (,SUS/;}JT ;L_)uf:jﬂ (,Suf:jﬂ sl S

Low Pollution = Low Pollution = Low Pollution Low Pollution = Low Pollution = High Pollution Low Pollution  Index feature

Lol o Kile 5 aigas gl Sol 4 s palie -\ Jga
Table 10. Pollution degree values for samples and sample means

Average samples lad go5 JKJL.A 5 4 3 2 1 Smple No. 4 gal ol
6.16 6.49 6.06 6.06 6.23 597  Degree of pollution (S5l x>
s bge  hege  bwge heg ol =
Average Average Average Average Average Low Quality
74P @R =) =R Ay A Ol ! 8133501 (modign g oole
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samples one to five and sample means Table 11. A. Potential ecological risk factor values for experimental

Element,.,a;.o

Ni Cd Pb Cu Mn Zn Sample No 4 ga5 o )l
1.811 147.6 3.095 0.205 0.001 0.029 1
2.001 1542 3.207 0.157 0.002 0.016 2
2.033 1482 3.293 0.193 0.002 0.017 3
1.974 148.8 3.228 0.173 0.002 0.019 4

2.12 160.8 3257 0.159 0.002 0.024 5
1.988 151.92 3216 0.177 0.002 0.021 Average ad sod (Sl

Ol Ol LB ks ol el e ol e ol e

Low risk Considrable risk Low risk Low

risk

ST Ol

Low risk Low risk Pollution level

0T Kl 5 (alo3l bk sas gl (s 0 gl ot jasls polis \Y Jux
Table 11. B: Potential Ecological Risk Index Values for Samples 1 to 5 and Sample Means

i gos peibie G god o la
N 5 4 3 2 1 7

Average Sample No
157.3 166.4 154.2 153.7 159.6 152.7 RI
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