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Table 1. The predicted environmental
concentration (PEC) model used to
assess pesticide risk to surface water
in different countries.

Country Model

Japan Calculation sheet
EU FOCUS

SN} PWC

UK Environmental fate
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Fig. 1. Process used to assess pesticide risk prior to pesticide registration in Japan. (modified

from the Ministry of Environment, Government of Japan, 2002).
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Fig. 2. The surface water scenario used in
PEC modelling in Japan. (modified
from the Ministry of Environment,

Government of Japan, 2002) 4.
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Table 2. Predicted run-off ratios for pesticides applied using standard methods in paddy fields”

Elapsed Days
Day
0 1 2 3 4 5 6 7 8 9

Day 1 10.0% 9.0% 81% 73% 66% 59% 53% 48% 43% 3.9%
Day 2 10.0% 9.0% 81% 73% 6.6% 59% 53% 48% 43%
Day 3 10.0% 9.0% 8.1% 73% 6.6% 59% 53% 4.8%
Day 4 10.0% 9.0% 8.1% 73% 6.6% 59% 53%
Day 5 10.0% 9.0% 8.1% 73% 6.6% 59%
Total+5 (2 days) 58% 92% 123% 15.1% 15.6% 14.0% 12.6% 11.3% 10.2%
Total+5 (3 days) 11.2% 16.1% 20.5% 22.4% 22.2% 20.0% 18.0% 16.2% 10.2%
Total+5 (4 days) 18.1% 24.3% 27.9% 29.1% 282% 253% 22.8% 16.2%

* Modified from the Ministry of Environment, Government of Japan, 2002.
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Table 3. Predicted run-off ratios for pesticides applied using drones in paddy fields”

Duration 48hrs (2 Days)

72hrs (3 Days) 96hrs (4 Days)

Run-Off (%) 19

27.1 344

* Modified from the Ministry of Environment, Government of Japan, 2002.
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Table 4. Drift ratios associated with pesticide application

Distance Crops (%) Grape (%) Fruit tree (%) Hops (%)
(m) Early/Late growth ~ Early growth Late growth — Early growth Late growth — Early growth Late growth
1 4.0
2 1.6
3 1.0 4.9 7.5 29.6 19.6
4 0.9
5 0.6 1.6 5.2 19.5 10.1 18.0 12.7
7.5 0.4 1.0 2.6 14.1 6.4 8.5 10.8
10 0.4 0.4 1.7 10.6 4.4 4.8 8.9
15 0.2 0.2 0.8 6.2 2.5 1.7 4.7
20 0.1 0.1 0.4 42 1.4 0.8 3.8
30 0.1 0.1 0.2 2.0 0.6 0.3 2.1
40 0.1 0.4

0.1 0.2 0.1 0.3

" Modified from the Ministry of Environment, Government of Japan, 2019.
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Table 5. Infected factors and parameters used in PEC modelling in Japan

Exposure route for paddy and upland field

Infected factor

parameter

Maximum Runoff Amount
( Paddy field ~ Upland field)

The Amount of the pesticide entering river
via drift on the event day.

( Paddy field ~ Upland field)

The Amount of the pesticide entering river
via drift into ditch on the event day.

( Paddy field)

I~Rp~Ap~fp

I~Dr~Zr~Nd

I~Dd~Zd-Nd

Amount of pesticide application * Run-
off ratio ~ Area of paddy and upland
field ~ Application Rate

Amount of pesticide application * Drift
ratio on river ~ River wide

Amount of pesticide application ~ rift
ratio on ditch ~ Ditch wide
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Predicted Environmental Concentration
Model Used in Japan to Assess Pesticide

Risk to Aquatic Organisms
Shu-Yi Hung', Wei-Ren Tsai!, Yu-Chen Hsieh!"

Abstract

Hung, S. Y., Tsai, W. R., and Hsieh, Y. C. 2021. Predicted environmental concentration model

used in Japan to assess pesticide risk to aquatic organisms. Taiwan Pestic. Sci. 11: 47-61.

Pesticides are substances used in agriculture to (1) control pests, weeds, and microbes
and (2) regulate the growth of crops and insects. However, certain pesticides can negatively
affect humans, animals, and/or the environment. For example, pesticides applied in the field
are often directly exposed to the environment and can flow into waterbodies through
drainage facilities, thereby causing harmful effects in aquatic animals and plants. The
predicted environmental concentration (PEC) model, which predicts environmental
concentrations of pesticides applied in the field, is one of the tools used to evaluate potential
risks to non-target organisms. Japan, a country with similar environmental and agricultural
conditions as Taiwan, has applied the PEC model in stages to estimate the concentration of
pesticides flowing into waters and to determine whether to approve the registration of
pesticides. Stage one (Tier 1) of the PEC model involves estimating the amount of runoff
and drift, predicting the concentration of pesticides in waterbodies, and comparing the
ecotoxicity of the tested pesticide with that of other pesticides (e.g., using toxicological test
data from fish, daphnia, and algae). Stage one predictions are primarily based on the amount
of pesticide applied in the field, the pesticide application method, the affected area, and other
related parameters. PEC modelling is a useful method to manage the risks associated with

pesticides and to strengthen environmental protection in agricultural activities.
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