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Background

Toxicity of Hg

v" MeHg, most toxic form of Hg

Minamata Disease (acute poisoning)

Patients: 2955; Death: 1784

v" Prenatal Long-time Low Level
Mercury Exposure and IQ loss




MeHg was easily biomagnificated along with food chain

Biomagnification

Lehnherr et al., 2014, Environ. Rev.



Human MeHg exposure: fish consumption
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Rice can bio-accumulate MeHg
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O.sativa Z.mays B.oleracea B.campestris N.tabacum

Agricultural crop species grown at the Wanshan mercury mining areas

Qiu et al., 2008, JAFC 6
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Rice is the Major Pathway for MeHg Exposure in inland China

Wanshan Hg mine Qingzhen Weining Leigong
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Rice Hg contamination in Wanshan Hg mining area (WSMA)

» The WSMA, known as the “mercury capital” of China, produced large amounts of mine wastes

» 40% of rice THg concentrations in WSMA exceeded the Chinese national limit of 20 ng/g

Rice THg concentrations in WSMA
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Health risks of human MeHg exposure
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» A probabilistic characterization of the
, » Health risks of human MeHg exposure and IQ loss from MeHg exposure
health benefits of reducing MeHg
. . . are significantly higher from rice consumption than fish consumption
intake based on rice consumption



Ecological remediation in Wanshan Hg mine

Pollution source treatment: aims to control Hg released into local environment
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Scientific questions and flow chart of the study

Remediation of
Hg pollution
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Spatial and temporal distributions in rice MeHg
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Ratio of local rice intake= number of cultivating rice households/ number of households
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PDI(Probable daily intake)/ Health effect/ Economic benefit

Health effect Economic benefit
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Spatial and temporal variations of rice MeHg

The flooding event in 2016
— h >

Remediation and management of mine  Since the release of Action Plan for Soil Pollution Prevention and
waste piles during 2007-2011 Control in 2016, ecological remediation measures was intensified

» Temporal variations: Rice MeHg concentrations in most villages showed a decreasing trend and fell
into the safe limit (10.2 pg/kg) during 2007-2019
» Spatial variations: Rice MeHg concentrations were higher in the center and lower around the

perimeter, related to the distance to the waste mine piles
16



PDI of MeHg-Key influencing factors
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» Reducing the ratio of local rice intake through planting structure adjustment was an important factor



Health effect (IQ and FHA endpoints)

/Base line

kﬂﬂ;’moﬂﬂﬂ) IQ decrements (points) /
» 1.11 points of per-fetus IQ decrement and 62

deaths per 100,000 from FHA (fatal heart attack)

» Health effects from rice consumption greater

than fish consumption

2016-2019
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» Pollution source treatment (PST) provided the greatest health
effects

» Planting structure adjustment (PSA) generates the greatest
economic benefits in the short term

» Flooding event (FE) produced the perturbations
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Cost-benefit and uncertainty analysis
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» Pollution source treatment maximizes economic
benefits in the long term and prevents the
perturbations from flooding event MeHg levels to FHA , suggesting the need for

» Planting structure adjustment generates the greatest more convincing evidence
economic benefits in the short term

» The largest from the risk coefficient of hair
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Conclusions

Jiang H., Yan J., Li R., Yang S., Huang G.,

i : : . Wang W., Zhang Y., Li P.,* Feng X.
@ Rice MeHg concentrations in WSMA showed a decreasing trend Economic benefit of ecological remediation

and fell into the safe limit during 2007-2019, but the flooding event of mercury pollution in southwest China
2007-2022. Environ. Int. 2024, 189, 108792.

Environment Intemarional 189 (2024) 108792

produced significant fluctuations.

@ The PDIs of MeHg were all lower than RfD of 0.1 pg/kg/d, and the el o W

health ri Sk Was effectively COIltrOlled; ReduCing the ratio Of local Economic benefit of ecological remediation of mercury pollution in )

southwest China 2007-2022

Hl.fangJ]a.ngJyYanR]anL “, Shaochen Yang °, Guopei Huang °, Wenjuan Wang ?,

rice intake through planting structure adjustment was an important 1::,%“.”_,,,.%,@ mmmmmm et

\, Instizute of -, Chin demsy of Seiences, China

[y u,..m,
mequjchuﬁzquof Bciing 100045, China
ool of Amorpheriz Seiences, Narying Uréversiy, Narjing 210033, China

factor in controlling human MeHg exposure.
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@ The economic benefits of ecological remediation measures =
outweighed their economic costs. The combination of planting e
structure adjustment and pollution source treatment achieves win- e BT AT
win economic/ecological benefits. ﬁﬁﬁﬁ;ﬁﬂmﬁmﬁm 7 o _

MeHg exposure I.hlwﬂx rice cwunmpbml desm more attention,

istry, Chinese Academy of Sciences, Guiyang 550081, China.

The Authorfs). Published by Elsevier Ltd. This is an open access article under the OC BY-NC license (hetp://creativerammons org,/licenses /by
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