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Assessment of Environmental Fate and Exposure Variability of Organic Contaminants
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Advanced fate assessment and its application/implication for hazardous chemicals is discussed. The spatially
resolved fate assessment of chemicals has been performed using a newly developed spatially resolved multimedia en-
vironmental fate model (G-CIEMS: Grid-Catchment Integrated Modeling System) based on the geographical informa-
tion system environment. The G-CIEMS modeling system has roughly 5 X 5-km resolution on the entire Japanese ter-
restrial region, combining a gridded-air and catchment-based surface and river geographic structure. A summary of the
model description is given and validation results are discussed, which showed generally acceptable agreement between
measured and simulated environmental levels for several tested chemicals. By applying the results of spatially resolved
environmental concentration, the geographic distribution of exposure to humans is estimated, which showed that the
majority of exposure occurred in Japan’s land area with higher environmental concentration at the level of 99 percentiles
or higher. The impact on the geographic distribution of environmental levels on human exposure from fish is analyzed
based on monitoring, modeling, and several social and fisheries statistics. The results of estimation were compared to
those of total diet studies. The estimated results are in a range close to the results of the total diet survey and thus basic
validation was achieved in this study. However, as the nature of samples differed, more in-depth comparison may be

necessary for future study.
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Table 1. Comparison of Exposure-weighted Averaged Con-

centration Obtained by Three Different Approaches?

Generic G-CIEMS Monitoring
model . roach  approach
approach  2PP PP
EWAC in air for
benzene (ng/m>) 0.15 1.4 2.3
EWAC in air for
dioxins (peTEQ/m?) 0007 - "
EWAC in air for 13-, 100y 0.14 0.32

butadiene (ug/m?3)
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Table 2. Possible Approaches Using Different Level of Geographical Details in Risk Assessment Scheme?
Model and data _ Accuracy of output
Approach Expected output requirements for onlI;ﬁOf;n:l(t)l]O?i(;igp:;lglI;g t Proposed use of
pp information chemipal, emission, and ¢ resofu utpu approach
environmental data Generic  Spatial Site-specific

Generic Point data only Generic model using Med? N.A. N.A. Screening at the
generic-national data production stage
with no resolution

Generic-spatial ~ Point and distribution Geo-referenced / spatially- High? Med® Low? Assessment with
resolved model using practical reality
generic-national data with for the national
geo-referenced resolution control strategy
by appropriate allocation

Site-specific Site-specific detailed Site-specific model using N.A. N.A. High? Site-specific con-

local data

trol

N.A. Not Applicable. ) Utilization of generic approach will give medium accuracy at the generic output resolution. Application of EUSES to obtain point es-
timation is a typical example. b) Utilization of aggregated output at generic resolution from generic-spatial approach, like averaging concentration, will give
higher accuracy than other approaches for this output. Use of averaged output from G-CIEMS is an example. ¢) Utilization of output at spatially-resolved resolu-
tion from generic-spatial approach will give medium accuracy for this output. Application of G-CIEMS or ADMER (20) to obtain spatial distribution is an ex-
ample. d) Utilization of output at site-specific resolution from generic-spatial approach may not be feasible, unless site-specific environmental and emission infor-
mation is available. e) Utilization of output at site-specific, detailed resolution like several ten meters’ resolution will be possible by site-specific approach by ap-
propriate methodology. Application of local air dispersion models at the emission site is an example.
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Table 3. Statistical Data Used for the Exposure Estimation Based on Region-specific Data
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Table 4. Species-specific BCFs Derived from Special Survey Data of Ministry of the Environment
(1000 1)
FT—5H X FRYE(R 2 /Ml S PN} AR AR YE R 2

01 F<A% 9 6.184 3.599 2.009 12.770 5.207 1.918

02 HLxE 209 12.258 12.973 0.443 100.011 7.976 2.627

03 Wbl 49 12.195 10.405 0.405 49.554 8.334 2.669

04 MNWEE 336 10.178 17.192 0.124 185.127 5.192 3.269

05 XUF 47 13.614 17.233 0.243 95.645 7.243 3.370

06 M"oOPH 17 33.417 61.327 1.455 265.217 16.289 3.167

07 =X 97 16.114 22.372 0.247 136.970 8.253 3.348

08 XAXE 3 15.993 10.237 4.273 23.188 12.668 2.568

09 X0 103 10.338 11.128 0.794 76.067 6.986 2.410

10 Wip 161 5.792 4.972 0.097 24.786 3.946 2.662

11 =Z 90 3.753 3.130 0.221 13.809 2.652 2.453

12 piZ 37 17.952 14.617 1.458 57.108 12.187 2.671

13 AV 84 4.606 3.682 0.175 21.294 3.330 2.445

14 H¥E 92 2.071 2.232 0.050 14.157 1.304 2.712

Table 5. Statistical Data Used to Estimate Production of Fish for Domestic Food Consumption
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RY
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Table 6. Supply and Demand Estimation of Fisheries
Products for Foods
B : 1000 b >

wher  DBEM AT
PRI EpR;ikzs SRR ¢
PERES ! 686 686 658
e 2258 1510 1447
HERA 1489 996 954
R 2= HE A 1333 1333 1278
i A fR 6748 4419 4235
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