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Molar Water Vapor Log Melting Reaction half-lives (h)
mass solubility pressure Kow point = = 5
(e/mol) (g/m?) (Pa) “c) Air Water Soil Sed.
a-HCH 290.85 4.044E-0 4.70E-3 4.26 157.0 1834 4320 8640 3888
¥ -HCH 290.85 4.044E-0 3.74E-3 4.26 112.5 1040 17000 17000 55000
dieldrin 380.93 1.700E-1 5.00E-3 5.20 176.0 55 17000 17000 55000
triflurarin 355.50 | 6.269E-1 1.47E-2 | 5.31 48.5 11 4320 8640 38880
(170) | (1700) | (1700) | (55000)
molinate 187.30 9.825E+1 7.46E-1 2.91 25.0 8 200 1800 8100
chlorothalonil 26591 2.396E+1 7.60E-5 3.66 250.5 41540 4320 8640 38880
dichlorvos 220.98 2.632E+4 | 21.06E-1 0.60 25.0 27 900 1800 8100
chlorpyrifos 350.59 3.017E-0 2.30E-3 4.66 41.5 3 4320 8430 38880
fenitrothion 277.23 5.819E+1 7.20E-3 3.30 3.40 4 200 1800 8100
simazine 201.66 3.504E+2 2.94E-6 2.40 226.0 23 1440 2880 12960
P p-DDT 354,50 2.050E-2 2.00E-6 6.19 108.5 170 5500 17000 55000
heptachlor 373.40 5.600E-2 5.30E-2 5.27 95.0 55 550 1700 5500
methoxychlor 345.66 2.775E-1 1.91E-4 5.67 87.0 5 4320 8640 38880
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Steady-state Paddy Beaufort
Concentrations | Sollin Sca

Japan Water

(ng/g) (ng/L)
ar -HCH 0.15 0.32
r-HCH 0.30 2.71
dieldrin 0.16 1.21
triflurarin 0.01 0.02
0.00 0.05
molinate 0.00 0.00
chlorothalonil 1.69 4.23
dichlorvos 0.03 0.01
chlorpyrifos 0.02 0.05
fenitrothion 0.04 0.00
simazine 0.38 0.03
P> p-DDT 1.17 1.66
heptachlor 0.00 0.00
methoxychlor 0.08 0.06
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A simulations on multi-compartments environmental fate model for the long-range
transport of various pesticides used in the Asian countries to the Arctic

Motoki NISHIMORI', Yuso KOBARA? and Yongfen WEP

'Devision of Agro-Meteorology, National Institute for Agro-Environmental Sciences
?Division of Organochemicals, National Institute for Agro-Environmental Sciences
3 River Basin Research Center, Gifu University

The aims of this work are 1) to simulate the environmental fate (potentials of long-range transport (LRT)
to the Arctic region and accumulation to agricultural land) of legacy (historic-use) and current-use
pesticides, and 2) to try to screen or regulate their pesticides by using a fugacity-based multi-
compartments environmental fate model incorporating both zonal and meridional transports (NIAES-
MMM-global). The model, at first, was verified from the viewpoint of the changes of concentration of
POPs (persistent organic pollutants)-like pesticides in Japanese paddy soils and in the coastal areas from
the North Pacific to the Arctic Ocean. Next, we simulated that some legacy pesticides such as
dichlorodiphenyltrichloroethane (DDT), heptachlor and some drins’ insecticides (aldrin, dieldrin and
endrin) were accumulated in Japanese paddy fields and were not widely distributed when the actual usage
data (Active Ingredient: A.L) of their pesticide were emitted for the period from the late of 1940’s to the
first half of 1970’s. In the similar simulations of hexachlorocyclohexanes (HCHs), on the other hand,
lindane ( v -HCH) was transported to the Arctic Ocean such as the Beaufort Sea around 1980, about ten
years later than the emission peak of the actual usage data. Thus, it is found that the NIAES-MMM-global
model is able to evaluate the spreading of POPs and pesticides, and is useful to regulate current-use
pesticides. Actually, the LRT of various current-use pesticides, which were detected over the Arctic
region, was further simulated based on hypothetical emission scenarios. As the result, chlorotalonil was
shown its remarkable LRT as same as those of legacy pesticides such as HCHs.
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