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Fig. L. 3D geological sections, determined using geostatis-
tics (Hayashi, 2004), depicting 22 geologic layers, 590
boreholes, and landslide remediation methods (i.e., piles
and tunnels).

Fig. 2. 3D circular geological sections of drainage tunnels
(radii of 10 m; Hayashi et al., 2005). These sections indi-
cate the most effective plan for draining the aquifer (gray
strata). Geological engineering can design the most effcc-
tive length, direction, and drilling point for the drainage
tunnels.
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Fig. 3. 3D model showing the distribution of tritium at the
Fukushima nuclear disaster site (Reed and Hayashi, 2013).
Data sourced from the Nuclear Regulation Authority
(NRA, 2013). The maximum tritium concentration is ap-
proximately 100,000 Bg/L (shown in pale red).

uncertainty '
high

Fig. 4. Example of geostatistical uncertainty values at the
Fukushima nuclear disaster site (Reed and Hayashi, 2013).
Shading shows uncertainty of predicted radiation at the
site, and colored spheres show the magnitude of radiation
measurements. Uncertainty is high where concentrations
are predicted to be relatively high, but the confidence in
the predictions is low.
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Red plumes (high concentration contaminated area);
Non-conformity with second soil leachate

- standards of Benzene (x=0.1 mg/l)

Blue plumes (contaminated area);
Nen-conformity with soil leachate standards of
Benzene (0.01<x=0.1 mg/l)

Remediated sections (10m mesh)

5™ city block

Fig. 5. Distribution maps of benzene-contaminated plumes before remediation at the new Toyosu market: (a) Aerial view of
the 6" and 7" city blocks; (b) Aerial view of the 5" city block; (c) Lateral view from the southeast; (d) Plan view of the
whole study area. Blue circles show where groundwater concentration conforms to the relevant standards, but the soil
leachate benzene does not conform to the standards. Black circles indicate sites where benzene was detected during the top-

soil investigation.
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Table 1. List of groundwater concentrations and soil leachate benzene measurements.

Groundwater survey Boring survey

Ground survey Boring survey

Strainer zone Ground- 2 Benzene Soil Benzene Strainer zone Giround- ;. = Benzene Soil Benzene
Point (AP, m} water Sampling concent- sampling spil Point (A.P. m} water Sampling concent-  sampling soil
e e ot " iyl cepth ration depth leachate —wmmerer - evel septh ration depth leachate
wpper bottom  (Apm AP mesh  (AP.m)  (melD wpper  bowom  (aP.my AP ey (AP m)  (mes))
431 0,043 392 nd.
241 0.063 iz 0.035
201 0.041 5 192 0,046
K27-8' 364 219 432 06 nd. 1.01 Dol Es  alz 08 2l he 0004 0.92 0.002
0.01 0.014 —(108 n.d.
-0.99 012 —1.08 .,
~1.99 44 3.51 nd
4.91 .. 281 001
3.4l 0013 2.01 0015
. 316 nd, 041-5" 431 -1.20 4.90 LE nd. 1.01 0.003
K36-9 431 =L19 4.80 1.6 0,003 216 S 0.01 0033
1.16 0.066 -0.99 G.001
0.16 0.009 -1.99 0.003
4.14 n.d. 4.50 nd.
364 0.011 3.50 430
" 2.64 0042 3.00 0.003
L28-T 3594 -2.06 4.60 0.9 (0.001 1.64 0.003 200 0.075
0.64 nd. i 1.00 n.d.
_0.36 S Gl0-4 4.00 —4.80 3.70 -0.55 nd. 0.00 0022
2.79 0.01 -1.00 0.054
2.59 0.028 —2,00 038
129 0.009 -3.00 0.024
Liz-2* 3359 -201 499 03 n.d. 0.29 0.049 —4.00 0,001
-0.71 017 *: 5" city block, ** : 6" city block, n.d : non-detected
-1.71 0.13 colored: non-conformity with soil leachate standards of benzene
—2.71 0028
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Fig. 6. Relationships between benzene-contaminated
plumes and the results of benzene analysis by the 9"
groundwater monitoring program (MCWM, 2017) in the 5"
city block of the new Toyosu market. Green plumes: x > 0.1
mg/l; blue plumes: 0.01 <x <0.1 mg/l; x: Analysis value.

Fruit and Vegetables
Seafood Market market

Fig. 7. Relationships between benzene-contaminated
plumes and stratigraphic units at the new Toyosu market.
To depict the distribution of contamination plumes in each
stratigraphic unit, the units are shown separately. Blue
plumes: x > 0.01 mg/l; x: Analysis value; Hg: gravel layer;
Hs: sand layer; He: clay layer; Ye: clay of the Yurakucho
Formation.
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