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Evaluation of the remedial effect of a decommissioned uranium tailings pond from the perspective of the

archaea community

YI Yingda, CHEN Henglei, FENG Guangwen”

(Research Center of Radiation Ecology and Ton Beam Biotechnology, College of Physics Science and Technology, Xinjiang University,
Urumqi 830017, China)

Abstract: This study aimed to evaluate the effect of retirement management on a uranium tailings pond in northwest China from the
perspective of microecological archaeal community. Initially, the early—stage distribution characteristics of radionuclides and heavy metals/
metalloids in the 0=5 e¢m and 5-15 e¢m vertical profiles of the overburden layer of the tailings pond were measured. Then, 16S rRNA gene
amplification sequencing technology was used to sequence and analyze the soil archaea community, and bioinformatics was used to study
the characteristics of the soil archaea community and its response to environmental factors in the uranium tailings pond and adjacent areas.
The results demonstrated that there was no significant difference in the structure of soil archaea dominant community between the tailings
pond and the adjacent area, even though four dominant phyla and three dominant genera were unevenly distributed in the soil. The diversity
indexes(Chaol, ACE, and Shannon index) and similarity analysis (PCoA) of soil archaea showed that there were no differences among the
communities, and the community composition was similar. The results of redundancy analysis (RDA) showed that pH, total nitrogen, total
organic carbon, *Th levels, and electrical conductivity of soil were the main environmental factors affecting the dominant flora. However, it

did not significantly change the structure of the soil flora inside and outside the tailings pond area. There were no obvious differences
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between the soil community of the tailings pond and the adjacent area, indicating that the soil community inside and outside the tailings

pond were not significantly affected by radionuclides and heavy metals/class metals. These findings reflect that decommissioning the

tailings pond was an effective management decision.

Keywords : decommission; uranium tailings pond; archaeal community; microecology; remedial effect
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Figure 1 Profile view of the decommissioned tailings pond
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Figure 2 Histogram of relative abundance of dominant archaeal groups in soil samples
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Figure 3 Boxplots of alpha—diversity metrics of soil archaeal

community in tailings pond and its adjacent area
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Table 1 Alpha-diversity indexes of soil archaeal community in

uranium tailings pond and its adjacent area

[T TR Chaol 15%% ACEF5%L Shannon 5 %%
NO. Chaol index ACE index Shannon index
CS1 2 336.55+47.62 2 440.30+55.52 8.22+0.21
CS2 2 443.87+97.39 2460.18+137.86 8.80+0.24
CS3 1086.81+347.68 1 160.55+342.98 6.65+0.85
CX1 1 800.19+85.38 1 815.10+58.10 7.84+0.22
CX2 1939.36+371.71 2 002.00+302.28 7.57+0.76
CX3 1530.36+544.37 1 583.19+548.89 6.51+1.81
TS1 2 159.54+72.30 2200.31+32.99 8.33+0.15
TS2 2 537.74+229.12 2 520.83+178.04 9.09+0.09
TS3 1967.95+188.65  1990.99+101.40 7.17+0.28
TS4 1618.32+229.41 1 688.05+217.50 7.71+0.08
TX1 1 668.70+424.67 1 740.86+475.94 7.39+0.69
TX2 1639.68+228.10 1 662.80+201.83 7.09+0.57
TX3 2014.17+145.16 2 078.44+104.94 6.98+0.14
TX4 1928.92+257.47  1933.40+255.69 7.29+0.37
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Figure 4 PCoA of the main coordinates of archaeal community

among soil samples in tailings pond and its adjacent area
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Figure 5 Heat map of correlation between soil environmental factors and major archaeal communities in tailings pond and adjacent area
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Figure 6 Distance—based redundancy analysis(db—RDA) and variance partitioning analysis(VPA) of the relationship between soil

archaeal species(ASV) and environmental factors in tailings reservoirs and adjacent areas
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