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Introduction

Soil contamination is environmental pollution that can impact human health but
that which can be prevented if routes for taking in contaminated substances to the
human body are blocked. If it is blocked, soil contamination no longer poses a threat
to human health compared with other type of environmental pollution. Because soil
contamination 1s one of the so-called “storage types” of contamination,
concentrations of hazardous substances of more than ten thousand times the
concentration of standard environmental values can occur. However, such
concentration of these substances could be utilized for chemical experiments and at
factories, in general. Appropriate management is required when hazardous
substances are utilized, so as to mitigate problems and handle contaminated soil

appropriately.

Soil contamination mainly occurs on private lands, so public organizations such as
local governments cannot investigate contamination unless land owners accept. As
a result, contamination cannot be discovered and investigated as other forms of

pollution in public spaces.

In Japan, soil contamination became a social problem in the 1970’s and gained
much public exposure as a result of “Itai-Itai Disease” which resulted from rice
contaminated by cadmium. Thereafter, based on the Agricultural Land Soil
Pollution Prevention Act, prefectural governor’s implemented countermeasures as
public enterprise that covers the contaminated area by transported
non-contaminated soil. The cost is borne by the polluter related to the proportion he
contaminated. The rest of the cost is borne by the prefectural government. The state
government can aid local governments with subsidies. After that, the Soil
Environment Standard was established based on the Pollution Control Basic Act
(which was revised to Environment Basic Act in 1993) as an administrative target
in order to prevent human health impact caused by agricultural land and
groundwater. In the end of 1990’s, contaminated soil by dioxins became a social
problem. Therefore, the Act on Special Measures Concerning Dioxins was
established by Representatives’ Initiative, including countermeasures following the

system of the Agricultural Land Soil Pollution Prevention Act,



Soil contamination in urban areas that exceeds soil Environment Standard has
increasingly been reported to local governments. This situation let neighborhoods
with contaminated land act on their concerns for their health and guided
communities in how to deal with the soil contamination in urban areas by linking
this social issue with land use and property ownership procedures. The Soil
Contamination Countermeasures Act was established in 2002. This Act had the
purpose of appropriate management by registering contaminated zone to
prefectural record (list) that is supposed to be implemented both in the case of
existence of health impact potential and in the case of no existence of health
impact potential. But, after establishment of the Act, concealment of soil
contamination was widely spread because soil contamination found by private
Investigations were not reported to local government and surreptitious removal of
contaminated soil was conducted for the purpose of avoiding registering the land as
a contaminated zone to the prefectural record (list). Furthermore too much removal
caused the spread of contaminated soil and environmental risks far beyond the
original site. Most of conductors who conduct removal did not care where
contaminated soil was removed to and how contaminated soil was disposed. Then,

Soil Contamination Countermeasures Act was amended in 2009.

In an amendment in 2009, (1) prefectural record (list) was divided into two books; in
the case of existence of health impact potential and in the case of no existence of
health impact potential to humans. (2) Regulations for taking out, transporting and
disposing of contaminated soil from two types of designated zone. In Japan, more
than 97% of the population consume, or have access to, tap water; there are very
few people who drink groundwater mainly or directly. Therefore it is a major
problem that contaminated soil was taken out from the sites where there is no
drinking use of groundwater and it was disposed to the areas for tap water sources,

such as in a natural valley as opposed to an industrial site.

The situation of Thailand seems to be different from Japan. There are many areas
and districts where there is a lack of tap water infrastructure, and where
groundwater is the main water source. Therefore treatment of contaminated soil

would be fundamentally different from Japan.

Soil contamination mostly occurs because of actions in the past when regulation of

infiltrating hazardous substances in underground did not exist. Thus in Soil



contamination Countermeasures Act in Japan, countermeasures for preventing
health impact is required in the limited case that there is health impact potential.
Even in this case, it is not required to restore the soil to its original condition,

simply blocking the routes of ingestion may be sufficient.

In order to prevent health impact from drinking groundwater, measures for
groundwater contamination might be better than that of soil contamination in the
view of cost effectiveness — such as filtration. Also in order to prevent health impact,
countermeasures by public organizations should be necessary in the case when
polluters are not identified or do not have enough financial ability for conducting

measures.

What is the most important for coping with soil contamination is what kinds of
countermeasures are the most suitable or effective in order to prevent health impact

of residents who are living in the area surrounding the contaminated land.



Section | Risk and standards for soil contamination

1. People take air and water for living, but they do not eat or drink soil. However,
there is the potential of health damage caused by soil contamination. Figure 1 is

showed some routes that human health is impacted or damaged by soil

contamination.
(d)
| breathing
() {{ {
eating

Contaminated
soil

Public waters

Figure 1: Environmental Risk related to Soil and Groundwater contamination
[Source: MOEJ (Trans. IGES)]

Note:
(a) Direct ingestion of contaminated soil (including soil particulate)

(b) Dermal absorption

(c) Ingestion of groundwater contaminated by hazardous substances eluted from contaminated soil

(d) Inhalation of hazardous substances emitted from contaminated soil to atmosphere

(e) Discharge of soil containing hazardous substances to municipal waterways — accumulation in
aquatic ecology — ingestion by human beings

(f) Accumulation of hazardous substances in crops and livestock raised on contaminated land —

ingestion by human beings =Agricultural Land Soil Pollution Prevention Act

(1) Soil Contamination Countermeasures Act deals with direct ingestion [(a) and
(b)] and ingestion of groundwater in the view of precautionary approach.

Direct ingestion could happen when children play outside or in the sand and come
into contact with contaminated soil or when contaminated soil is dispersed into the
air and enters human body.

Ingestion of groundwater could happen when hazardous substances reach the
groundwater which is drunk by people.



(2) Contaminated Soil caused by inappropriate disposal of waste (including waste
dumping) is dealt in Waste Management and Public Cleansing Act

. In Japan, Environment Standard is set based on the guideline of drinking water
of WHO, considering into account; (i) situation of using volume of substances,
and (i) exceeded ratio from standard level by voluntary monitoring of
municipalities. (in regard of POPs agreement, substances that are not set up
water quality Environment Standard, like DDT and Chlordane, and others, are

not already produced, and cannot be in the environment).

Problems caused by soil and
groundwater contamination

O Why is contamination of the soil and groundwater a matter of
concern?

® Contaminated soil and groundwater can adversely affect human health,

the living environment and ecosystems (generically referred to as
environmental risks).

® Recently, aspects of corporate operational risks have been increasingly
emphasized.

— Decreased appraised prices (asset values) for land in real estate appraisal

— Impacts on business accounting due to the introduction of asset-
impairment accounting

— Expenses incurred for investigations and measures, and the related costs

— Negative impact on the corporate image

» The existence of any of these risks is attributed to the presence of
environmental risks.



Risk-based approaches for proper solutions

O Original goals of measures against soil and groundwater contamination
® To reduce potential environmental risks caused by soil and

groundwater contamination to an acceptable level (involving the
reduction and control of environmental risks).

O Risk-based measures against soil and groundwater contamination

® To quantitatively evaluate and reduce potential environmental risks
caused by soil and groundwater contamination.

® Risk-based measures have been widely adopted for soil and
groundwater contamination in Europe and North America and they
have been providing successful solutions to brownfield issues.

» In Europe and North America, methods of evaluating environmental
risks have been developed in individual countries.

Environmental risks caused by soil and
groundwater contamination

O Environmental risks

® Risk of (potential for) adverse effects from chemical substances in

relation to human health and/or the living environment through the
environment

O Environmental risks caused by soil contamination
® Human health risk
» Susceptibility to human disorders, diseases or death
® Living environment risk
® Ecosystem risk




Definition of environmental risk

O A series of conditions required to be present in combination in order for
exposure to chemical substances to have an impact on human health

® (1) The chemical substances involved must have hazardous
properties (act as hazards).
® (2) There must be the chance of exposure to the chemical substances.
® (3) The amount (or level) of exposure to the chemical substances
must be sufficient to develop a reaction to the toxicity of the
substances.

NS
/MXY

Poisonous
substance :
Exposure t© the skin
Hazardous property X Exposure - Ervirommental
(Hazard) -

[Source: Nakasugi, GEPC 2008]

Health risks caused by contaminated soil

® Exposure scenario for the contaminant from contaminated soil

Handling range of general environmental risk assessment
bi
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[Source: Nakashima and Wu 2007]



Designated standards for Designated Zone

O Designated standards
® Soil Leachate Standard (Concentration Standard)

» Established for the protection of human health against the drinking of
contaminants leached out into the groundwater from contaminated soil.

® Soil Content Standard (Health Impact Potential Standard)

» Established for the protection of human health against direct exposure to
contaminated soil.

O Other standards
® Standards for groundwater (Quality standards for groundwater
contamination)
» Established for the protection of human health against groundwater
contamination.

Risk through groundwater (soil leachate standard)

® Health risk associated with the elution of designated hazardous substance in
groundwater and drinking such water

=Ex When there are wells and water points for drinking groundwater near the soil
contamination site

Risk associated with direct intake (soil content standard)

® Health risk associated with the direct intake of contaminated soil that contain
designated hazardous substance
=Ex Cases where people intake through soil that adheres their hand while playing |
sandpits or outdoor
= Ex Cases where soil disperses and flows into the mouth of people to intake




< Perspectives on the standard for water and soil >

Quality standard for tap water| WHO’s guideline

The level where no health impact in incurred by drinking 2 litters per day for 70 years

*Threshold for the substance for which the threshold is set (negative impacts can occur when
exceeding the threshold)

*The risk level of 1/100,000 (ex. Carcinogenic substance) for the substance for which the threshold is
not set.

Environment Quality Standard for Emission standard to public water
the public water In principle, 10 times of water quality

Same value as the standard for tab water environment standard

Second soil leachate standard (soil Act)

Environment Quality Standard for groundwater| In principle, 10 times of leachate designated standard

Same value as the standard for public water

Soil leachate designated standard (soil Act)
Same as leachate soil environment standard

Environment Quality Standard for Soil sLevel where leachate in groundwater can exceed the
*Leachate standard measuring the water in groundwater environment standard
which soil is leached =Preventive standard

* Same as the standard for groundwater

standard ‘

* Agricultural land standard (cadmium, copper, *Risk increased when contaminated soil is
arsenic) concentrated one place or brought to the areas
Same as the designated standard for agricultural ~ where sources of drinking water,
land soil contamination countermeasures areas *Risky when it is linked with drinking water

1. Risks through groundwater (soil leachate standard)

The health risk entailed if Designated Hazardous Substances reach the

groundwater which is then drunk by people.

* The establishment of the soil leachate standard
By considering the health risks that could be entailed by consumption of
Designated Hazardous Substances due to contamination of groundwater, the
same standard as the soil environment standards have been set.

+ Considerations on life-long toxicity
By assuming the daily consumption of 2L of groundwater during 70 years, the
same standards as the groundwater environment and tap-water quality

standards have been set.

(1) Elements with a certain tolerable threshold (under which negative impacts are
not thought to occur)
—the standards have been set so that health risks stay negligible even when
drinking the water throughout the lifetime.

+ Setting of concentrations and standard values



(As not only groundwater is consumed, contribution of drinking water is

considered to be 10%)

(2) Elements without tolerable threshold (such as those causing cancer)

(Benzene, Trichloroethylene)

— The standards have been set so that health risks stay negligible even when
drinking the water throughout the lifetime (risk increase of 1/100000)

Standards have been set for lead based on the risk projected for the infant’s

exposure and it is comparable with those for cyan.

Designation Standard

Soil is designated as contaminated if it exceeds the standard.

Designation standard (Article 5 of the Act)

Reference: Soil Environment

Designated hazardous substances (Article 2 of the Act) <R5i:ll<lf§:)z;'eer\;lsi:‘a;ed;irgn> - is:gllel;?i:c"hzloemsgi:xz:r‘;iwa‘el e, Standard (except for copper)
Carbon Tetrachloride <0.002mg /L <0.002mg /L

1, 2 —Dichloroethane <0.004mg /L <0.004mg /L

1, 1 —Dichloroethylene <0.02mg /L <0.02mg / L

cis—1, 2 —Dichloroethylene <0.04mg /L <0.04mg /L

1, 3 —Dichloropropene Category 1 <0.002mg /L <0.002mg /L
Dichloromethane (voc) <0.02mg /L <0.02mg / L
Tetrachloroethylene <0.01mg /L <0.01mg /L

1,1, 1 —Trichloroethane <1img/L <img/L

1,1, 2 —Trichloroethane <0.006mg /L <0.006mg /L
Trichloroethylene <0.03mg /L <0.03mg /L

Benzene <0.01mg /L <0.01mg /L

Cadmium and its compound <150mg / kg £0.01mg /L ﬁg?nm:g:iéﬁlﬂg\sﬁllrgg Ikg
Hexavalent Chromium compounds <250mg / kg <0.05mg /L <0.05mg /L

As isolated cyanides < 50mg

Cyanides compounds Less than detection limit

Less than detection limit

I'kg
Total Mercury and its compounds Category 2 <0.0005mg / L <0.0005mg / L
<15mg / kg
Alkyl Mercury (Heavy metal Less than detection limit Less than detection limit
Selenium and its compounds etc.) <150mg / kg <0.01mg /L <0.01mg /L
Lead and its compounds <150mg / kg <0.01mg /L <0.01mg /L
Arsenic and its compounds <150mg / kg <0.01mg /L = 9'01'“.9 / L and <15mg / kg
sail on rice field
Fluorine and its compounds <4000mg / kg <0.8mg /L <0.8mg /L
Boron and its compounds <4000mg / kg <1mg/L <1img/L
Simazine <0.003mg /L <0.003mg /L
Thiuram Category 3 <0.006mg /L <0.006mg /L
Thiobencarb (Agrochemical <0.02mg /L <0.02mg /L
sand PCBs)
PCB Less than detection limit Less than detection limit
Organic phosphorus compounds Less than detection limit Less than detection limit

14

[Source: MOEJ (Trans. IGES)]

2. Risks through direct contact (soil content standard)

The health risk entailed if soil containing Designated Hazardous Substances is

directly consumed (including Dermal absorption).

(Example of direct consumption)

10



+ When children play outside or in the sand, and come into contact with
contaminated soil.

+ When the contaminated soil is dispersed into the air and enters people’s body.

+ The setting of standards on the amount of chemicals contained in the soil
Standards have been set due to the health risks entailed by direct consumption of
soil that contains Designated Hazardous Substances

+ The period of consumption
Assuming the lifelong settlement (70 years) on contaminated land
At concentration levels that exclude the possibilities of sudden impacts.

* The selection of standard values
The standards have been set to the same amount as the groundwater consumption
levels that were estimated upon setting the soil content standards.

However this assumes that the accidental high quantity consumption (about 10g) of

contaminated soil by children would not cause sudden impacts.

Measures to intercept exposure of contaminants to conform with
the Soil Contamination Countermeasures Act

O Concept of reducing the environmental risk (human health
risk) by taking measure

Contamination Route of Ingestion _ Human
source soil exposure medium (Recipient of the risk)

Health risk
ﬁ due to
ingestion

High concentration

Control of ﬁ HeMgy rigipfflic
exposure to i jon

High concentration

Interruption of
the exposure Hetgg rigypflic
route to Jon

None

Remediation Health risk due
of the soil |::> to ingestion
(within acceptable

. . . Lo trations levels
Health risk due to ingestion W concentrations )

(within acceptable levels)

[Source: Nakashima 2009]
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Measures to intercept exposure of co

ntaminants in conformity with the'’

Soil Contamination Countermeasures Act

(Measures related to risks

i1t (a) Existing condition

soil implementation of
measures)
Banking *
Contaminated (c) Banking
s0il measures
Clean soil ’_’_> *
TN " () Moasures by
Contaminated replacement of
soil the topsoil

due to direct ingestion)

Limited access

(b) Measures by
prohibition on
access

Pavement

¢ (d) Measures by
: protective paving

i © (H Removal of soil
contamination

Clean soil

[Source: Nakashimal

11
Measures to intercept exposure of contaminants in conformity with the

Soil Contamination C

ountermeasures Act

(Measures related to risks due to ingestion of the groundwater)

M

@ Contaminated
soil

Insolubilized Jy: ¢
s50il

(a) Existing condition
(before the implementation

of measures)

Sealing work . Covering

(b) Measures by in situ
insolubilization

M

L@ Contaminated |\ :
50il

(c) Containment measures

12

(d) Removal of'soil
contamination

[Source: Nakashimal



Section II: Japanese Experience concerning Soil Contamination Problem

2.1 History of Soil Pollution Problem in Japan
Before 1970’s, huge number of environment pollution was occurred in Japan. Many

people were damaged of their health conditions by these pollutions.

Contaminated Agricultural Land

1880’s~1970s’ Mineral Poison Damage of Ashio Copper Mine,
Tochigi Pref. in Watarase River (Damages on rice
growth, etc)

1910’s~1970’s “Itai-Itai Disease” of Jinzu River Basin in Toyama
Pref. (Health Damage: Cadmium poisoning by
contaminated rice, etc)

1920’s~1960’s Mineral Pollution from Toroku Mine in Miyazaki
Pref. (Damage: arsenic poisoning, and rice
growth, etc)

NG

In 1970, the Agricultural Land Soil Pollution Prevention Act
was legislated by the Diet

The origin of Act related to Soil contamination in Japan

(at the same time, the Diet established “Water Quality Pollution
Control Act” and “Waste Management and Public Cleansing Act.
The Diet was called “Pollution Session of the Diet” 3

”

13



Contamination in Urban areas (1)

In 1975, Soil contamination caused by hexavalent Chromium
compounds from a site where a chemical factory closed

In 1980’s, Groundwater Contamination caused by trichloroethylene,
etc becomes a social issue

In 1986, Drawing up of “Draft Countermeasures Guideline related to
Soil contamination in Urban cities” by Environment Minister
Agency

In 1989, Amendment of Water Pollution Prevention Act. Regulation
that ban of facilities utilizing designated hazardous
substances disseminating those substances in underground,
was implemented

In 1991, Establishment of “Environment Quality Standard for Soil (Soil
Environment Standard)”

In 1994, Drawing up of “Guideline on Soil Contamination Survey and
Countermeasures related to heavy-metal, etc” and “Draft
Guideline on Soil and Groundwater Pollution Survey and
Countermeasures related to Volatile organic compounds” by
Environment Minister Agency

In 1995, Amendment of Water Pollution Prevention Act. Prefectural
governor could order the polluter to clean up contaminated
groundwater when this water is used for drinking.

In 1996, Establishment of Environment Quality Standard for
groundwater (adjust to Water Environment Quality Standard
for public water=clean up standard of groundwater)

Legal system of soil contamination countermeasures is not consolidated as a
whole, but countermeasures based on guidelines, that are related to survey and
measures for blocking intake routes of soil contaminations, through
standardization conducted by Environment Minister Agency voluntary base, is

romoted

14



The Soil Environment Standards were set based on Environment Basic Act in 1991
(with concern for the pathways to human intake through groundwater consumption

and use of agricultural land).

Prefectural governor could order the polluter to clean up contaminated groundwater
when this water is used for drinking by amendment Water Pollution Prevention Act
was set in 1995. The Groundwater Environment Standards were set based on
Environment Basic Act in 1996. Clean up based on Water Pollution prevention Act
has not ordered yet. Prefectural governors require polluters to implement measures
voluntary. The Article of this order facilitates such voluntary administrative
guidance. Polluters seem to think that it would be better to implement measures

voluntary than to be ordered for implementation by prefectural governor.

Problems of Soil Contamination

e “Stocked pollution”; the negative impacts from
hazardous substances are accumulated inside soils
over a long period

* Contaminated soil area; private land (private
property)
 Measures depending on the land-use,

contaminated lands may not entail any health
impacts

NG

As Numerous issues to be better understood and
synthesised, it is difficult to enact legislation

Numerous issues to be better understood and synthesized. Therefore it is difficult to

set legislations. Environment Minister Agency established “Survey and

15



Countermeasures Guidelines for Soil and Groundwater Contamination” on January,
1999. This guideline has no legal force, but this guideline was created in order to
integrate investigation (survey) approach. “Soil contamination Investigation”
process, that was established in these guidelines, can contribute to recognize the

quality of soil, that is whether soil is contaminated or not.

Soil Contamination caused by Dioxins

* The end of 1990’s: High concentrations of dioxins are
detected from soils (around waste incinerators). Soil
contamination caused by dioxins became a social issue

N

In 1999, the Act on Special Measures Concerning Dioxins
legislated by representatives’ Initiative

/ Comprehensive Countermeasures; not only for soil \
contamination countermeasures, but also on dioxin
emissions and disposal process of dust and ash from waste
incinerators

In the framework of Environmental Standard for soil
contamination, it was the first time that risk assessments
were implemented with regards to the direct intake of

\contaminated soil Js

The end of 1990’s, dioxins were detected from soil. Around that time, soil
contamination by Dioxins was reported a few case and became social problems.
Also because the rule of survey and countermeasures toward contamination were
not clear, many people were worried about health damage caused by soil
contamination. Act on Special Measures Concerning Dioxins was established in
1999 (enforcement in 2000).

The Environment Standards for dioxin-contaminated soil (with concerns for direct

human intake) were set in 1999 based on this Act. Contamination route through

groundwater was not taken into consideration, since Dioxins is chemical compound

16



do not solve in the water. Only direct intake was targeted for Environment

standard.

Contamination in Urban areas (2)

* Reports of soil contamination discovery were
increasing

* The rules for investigation and countermeasures
were not specified

* Concerns about health damage from soil
contamination

the Act on Special Measures Concerning Dioxins was
established in 1999, but there were no regulations on other
substances
N2

In 2002, Soil Contamination Countermeasures Act was
established at the regular Diet session

(In 2009, amendment of Soil Contamination
Countermeasures Act at regular Diet session) 1

Driving forces leading to the establishment of the soil contamination

countermeasures act in Japan:

1. There was an accumulation of reports where environmental standards were

exceeded (noted through reports from local governments to the MoEJ)

2. Act on Special Measures Concerning Dioxins was established in 1999,
followed by the second environmental plan in 2000, creating a momentum
towards solving the problems related to negative heritages from past
contamination events. Not only health impact through groundwater considered
by Soil Environment Standards, but also health impacts through direct intake

from hazardous substances had become a social concern.

17



3. In order to integrate approaches for investigation and measures relevant to
contamination of soil and groundwater, Ministry of the Environment, Japan
(MoEJ) established “Survey and Countermeasures Guidelines for Soil and

Groundwater Contamination” on January, 1999.

4. With the spread of voluntary soil investigation measures when selling or
purchasing land, there were increasing numbers of landowners who were
required to but could not afford to clean up their land below the levels of
environmental standards. There was therefore a need to clarify the status of

the various countermeasures apart from clean up.

In 2002, Soil Contamination Countermeasures Act was established (enforcement in
2003, amend in 2009, amendment enforced April 2010).

2.2 Agricultural Land Soil Pollution Prevention Act
Outline of Agricultural Land Soil Pollution Prevention Act (Established in 1970)

Subsidy (55%of total operation cost;
ale| 459 = cost burden of enterprise)

[Act on special government financial J [Polluting enterprises]

Potentially
Contaminated
sites

measures for pollution control
projects

Act on polluter’s
payment for the cost of

pollution control
COSt burden projects

Designation
of areas

Establishment
of plans

Control on a
Gradual basis
(Detailed survey) Control on a
gradual basis
Measures (survey of
Dy deregistered areas)

Release of

Control on a gradual basis . .
designation

(survey of
countermeasures areas)

Admonishment

[Source: MOEJ (Trans. IGES)]
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+ Designated Substances are Cadmium in rice in the view of prevention of human
health, Copper and Arsenic in the view of prevention of bad growth of rice (value
of area designated standard in areas for countermeasures is equivalent to Soil
Environment Standard’s. Area designated standard was established first and Soil

Environment Standard was set afterward).

* Local Governments conduct measures as public enterprise. Most common measure
1s covering contaminated soil by transported non-contaminated soil from other
places. Because the length of rice roots is about 20cm, contaminated rice could not
be harvested from contaminated rice paddy, if they cover 30cm level of

non-contaminated soil over contaminated soil

« Ministry of Health, Labor and Welfare draws up of the food standard that is
considered the volume of average food intake in Japan . In the case of cadmium, this
chemical is taken into consideration only for rice. In April 2010, the amendment of
Cadmium standard for rice was implemented. The standard changed “Don’t exceed
lppm,” into “within 0.4ppm.” In addition to this amendment, in June 2010,
Countermeasures of Designated Standard for Agricultural land was revised “more
than 1ppm” to “exceed 0.4ppm” and implemented. This standard consider water
(volume) management when is it measured (the reason for this is that it was
realized rice cannot absorb Cadmium when water is remained in rice paddy during

rice production).

Change in the status of farmland soils since the enforcement of Agricultural Land Soil
Pollution Prevention Act

Through the proceeding above, “Area where measure is necessary” is decreasing,
and “Area of planned countermeasures” and “Areas where measure is complete” are

Increasing year by year.

19



8000

7000
6000 ‘ —4— Areas where standards
exceeded
5000 —— Designated Areas
—#&— Area of planned
4000 countermeasures
/ Areas where . s
3000 4 complete
f ' —¥— Area where is
2000 / x &K\x\*\ necessary
1000 —- 5
0 1t 1 1 L 1 1 1 1 1 1 1 1 1 1 1 1
O L D 3 © O ™ D Q"
4) 4 D D> ) ) ) ) O
NG N A R N P N “9

2.3Act on Special Measures Concerning Dioxins
System for remediation of soil contamination based on the “Act on Special Measures
Concerning Dioxins” (Established 1999)

Procedure for prefectural

e . governors
. . DeSIQnated areas L. * Hearings with Environment
(Designation of control measures for dioxin-related Council etc.
soil contamination; Article 29, prefectural governors) + Hearings with municipal mayors
G
Procedure for prefectural
7 . governors
Establishment of plans * Hearings with municipal mayor
(Establishment of remediation plans for dioxin-related * Public hearings
soil contamination; Article 29, prefectural governors) || - Agreement with the
Environment Minister
— § Cost burden estimation <
Remediation i (Act on Operator’s responsibility for
—_— (i.e. removal of contaminated soil)| Cost of Contamination Prevention)
Article 26 Operator’s responsibility applicable
(prefectural Subsidies from the E, if causality is scientifically clear. ¥
governors) Ministry of the Environment ,, o 4
".. Bank raising of grant rate
(Act on special measures of national financial
. R R . administration for contamination prevention)
De-registration of designation

(De-registration under the Procedure for prefectural

Dioxin Special Measures Law; Governors
Article 30, prefectural governors) + Hearings with the Environment
Counciletc. 8

+ Hearings with municipal mayors

[Source: MOEJ (Trans. IGES)]
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Dioxins are substances not manufactured on purpose. They are formed
unintentionally, most often during the course of incineration, especially waste
incineration. Dioxins are consisted of Polychlorinated Dibenzo-p-Dioxins (PCDDs)
and Polychlorinated Dibenzofurans (PCDFs). Dioxins are by-products generated
from processes when heat is applied to substances containing carbon, oxygen,
hydrogen and chlorine. In general they are colorless solids with very low water
solubility and low vapor pressure properties. On the other hand, dioxins

characteristically exhibit a high degree of solubility in fats and oils.

This Act 1s based on the system of Agricultural Land Soil Pollution Prevention Act,
and is operated as countermeasures by local government as public enterprise
Prefectural governors should observe the situation of dioxins-contaminated soil.
They have the authority to enter private site if necessary. Through this monitoring
system from prefectural governor, contaminated soil caused by dioxins could be

found

Based on this Act, countermeasures implementation plan is agreed in five areas till
now. Specific actions of countermeasures are operated by removing or remediation
utilized by high heat (melt-solidification). Only one area implemented containment.
Because residents are very interested in these actions, monitoring by committee of

experts is implemented every year.

When voluntary countermeasures are included, about 0.3 million tons of

contaminated soil caused by dioxins are founded within a decade.

For instance, Nose district where 1s located in Osaka, was familiar with the first site
for contaminated soil caused by Dioxins in Japan. This case was occurred before
establishment of Act on Special Measures Concerning Dioxins. As a result, three
tons of contaminated soil was disposal with through local bond issued and state
government covered 80 % of local bond by special tax allocation (Non-harmful by

melt-solidification method was conducted).
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2.4 Waste Management and Public Cleansing Act

In regard of waste management, it has been implemented since 1970’s. From the

end of 1990’s, in order to promote waste management, subsidy schemes and fund

system were settled.

(ONO)

Measures against lllegal Dumping, etc.
in the Waste Management and Public Cleansing Act and other Acts

1971: Enforcement of Waste Management and Public Cleansing Act

® Introduction of notification system for waste disposal facilities (structure quality standard of disposal
facility construction , and operating and maintenance quality standard of disposal facility runnning )

® Introduction of a system of order for actions by prefectural governors and city mayors when there are
cases of illegal dumping , etc.
® Introduction of a subrogation system (if polluters have no financial ability to conduct
countermeasures)
1990: Case of illegal dumping in Teshima, Kagawa Pref. is raised as a major problem

1991: Introduction of a permission system for waste disposal facilities over a certain size
(regarding landfills, all are placed under the system regardless of the size)

1998: If polluters are unknown or absent, and prefectural governors execute
countermeasures by subrogation, the expenses are covered by a fund from the Waste
Management and Public Cleansing Act (fee is based on fund (public: private =1:2), and
when polluters are later identified, the expenses are billed to them)

2002: establishment of the Act on Special Measures for Specified Industrial Wastes (in the
case of illegal disposal done before 16 June, 1998, if subrogation is implemented by
governors, financial support is provided via government subsidies or special municipal bond)
2005: (Local budget system reformation) for cases with ministerial approval after 2006, the
provision of government subsidies under the Act on Special Measures for Specified Industrial
Wastes are terminated. And in Special Measures, appropriation rate of General bond for
single project funding is raised to 90%
2009: For pre-2005 cases under the Act on Special Measures for Specified Industrial
Wastes, the government has been providing subsidies directly since 2008

10
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Institutions for Removal of Environmental Problems caused by Specified Industrial Wastes

Inappropriate Disposal such as lllegal Dumping,
[This approach violates the industrial waste management standards of Waste Management and Public Cleansing Act (Para.1, of Article.12,
or Para.1, of Article 12-2)]

'<—" Risk of damaging the living environment "

Orders from Prefectural governors (for measures for removal or the like of the difficulty)
[Article.19-5: disposal businesses, and waste emitters who have violated commission standards etc]
[Article.19-6: waste emitters who have not followed their caution duties, etc]

| (When polluters do not take measures
i for removal or the like of the difficulty)
Countermeasures Subrogate execution by Prefectures or cities (at the discretion of governors
or mayors. Reimbursement requested to polluters) [Article.19-8])
|

A

taken by polluters

I
| (support to costs incurred by Prefectures and others)

Drawing up an implementation plan based on the Act on
1 | Special Measures for Specified Industrial Wastes

Fund by Industrial Waste Appropriate Management Promotion Center
Financial support by “promotion fund for appropriate disposal of industrial waste”

[lllegal disposal after 17 June, 1998] [lllegal disposal before 16 June, 1998]
—Support under the Waste Management and Public — Support under the Act on Special Measures for Specified
Cleansing Act Industrial Wastes
Proportion of support: 3/4 Special Municipal Bond [€—
Special Measures for Local Allocation Tax General bond for single project funding : 90%
80% of inclusion for obligation costs from prefectures subsidies to redemptions of principal and interest : 50%

In general, polluters have to remove the hazards caused by inappropriate disposal of industrial wastes
HWhen Prefectures, and others are in charge of administrative subrogation, its costs should be billed to the polluter
XIf polluters have little financial capacity, they can receive financial support from Industrial Waste Appropriate Management Promotion Center. However, funds

reimbursed by polluters will be returned to the fund maintained by the Center. 1

[Source: MOEJ (Trans. IGES)]

Specified industrial waste, financial scheme was involved in Japan, the Industrial
Waste Appropriate Management Promotion Center, Prefectures and others.
Prefectures and others require for financial cooperation to the Center that has
support fund of waste from Japan, in order to remove specified industrial waste.
Financial support scheme was divided into 2 types (prefectures/ large cities, and

cities) until year 2005. Since year 2006, this scheme was integrated.

23



<{Financial Support Scheme

1. Fund Scheme under the Act on Special Measures for Specified Industrial Wastes [Illegal dumping before 16 June, 1998

Cooperation Request
Support Fund

(Industrial Waste Appropriate Prefectures, and others
Management Promotion Center) . . |
Financial Support 1

Japan
Gov.

(1/2 or 1/3) \1/ l, (municipal bond)

. Orders to remove hazards
l_ (If people who are dumping waste are unclear, and shortage of finance)

<Pre.:.fe_c-t-u:e—sl’a‘nd major s> 4| Special Municipal Bond Ii !

General bond for single project funding

General Municipal
funds
30%

Subsidies from fund
(hazardous: 1/2, others:1/3)

< Cities> Special Municipal Bond Ii

General bond for single project funding

General Municipal
funds
25%

Subsidies from fund
(hazardous: 1/2, others: 1/3)

1 -
| Subsidies from fund transferred as tax revenue sources

]
OFinancial support Scheme after Year 2006
<Prefectures. major cities and cities>

1
! Special Municipal Bond !

)

General bond for single project funding (subsidy shares up to: 90%) | General
Municipal funds

10%

(note) Since April 2006, “Local budget system reformation” was established. Subsidies of countermeasures case for restoring to original
state is excluded from those that transfer as tax revenue sources. Also, general bond for single project funding of special municipal bond
issues is increasing to 90%. Furthermore, some cases implemented until March 2005, can get subsidies partly from government directly. 5

[Source: MOEJ (Trans. IGES)]

For Waste Management and Public Cleansing Act, fund scheme was worked since
June, 1998. This fund system is operated by Japan Gov., business industries,
prefectures, and others. Industrial Waste Appropriate Management Promotion
Center is given fund support from Japan Gov, and donation from business
industries. With these subsidies and donation, the Center provides to prefectures,

and others the financial support that they asked for the Center.

In Japan, most of severe soil or groundwater contamination cases are caused by
inappropriate waste management. In general, polluter is identified but he is already
bankrupt or has no financial ability. Coping with these cases such as Teshima,
Prefectural governor organized a special committee for risk assessment and

considering countermeasures.
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2. Fund Scheme based on Waste Management and Public Cleansing Act

[1llegal dumping waste implemented after June, 1998]

Japan

Gov.

Support
, Cooperation Request
Fund P
(Industrial Waste Appropriate — 5| - - Prefectures, and others
Management Promotion Center ) !
N . Financial Support
Donation (3/4) (1/4)
Industry e
| measures for removal or the like .

. of the difficulty |

| (If people who are dumping waste |
are unclear, and shortage of finance) l

i._ ............. —

* Industry : Japan Gov. : Prefecture, and others = 2:1:1
* Compare with quantity of prefectural burden is (1/4), proceeding of special

tax allocation to local governments is (frequency of inclusion: 0.8)

[Source: MOEJ (Trans. IGES)]

25



2.5 Soil Contamination Countermeasures Act of Japan
The Soil Contamination Countermeasures Act was proclaimed in May 2002, and

entered into force in February 2003 (the amendment in 2009).

Target chemical (1) Health impacts potential by direct ingestion of contaminated soil
substances e g heavy metals which accumulate in the surface horizon  overlong periods

(designated hazardous (2) Health impacts potential by ingestion t_}f groundwater
substances) a soil leachate standard based on the ingestion of groundwater

Mechanism *When closing down specified facilities using hazardous substances

*When prefectural governors are concemned that the possibility of human health impacts from
soil contamination

Investigation

‘ By landowner, site management

[ Investigation and reports ] By designated investigation organization

M

Designated (When soil contamination levels exceed designation quality standards)
Zone

Prefectural govemors designate and register on the list of designated zone for
public disclosure

Management of designated zone

Control of land character changes
*Notification to prefectural govemors plan s about character change of land in designated zones
«Ifinappropriate, prefectural governors order applicantto change plans

+

<When the zone has the potential to case human health impacts from soil contamination=
*Where it is used as drinking groundwater in the surrounding area
*Whereit is accessible to the general public

Order of
Prefectural || peasures to block intake routes (of contamination)
governor || the polluter* in the execution of measures
* Measures to prevent direct ingestion: (1) area restrictions, (2) concrete capping, (3) fill, (4) replacement of soil,
(5) treatment of contaminated soil
* Measures for preventingestion of groundwater: (1) groundwater quality control, (2) containment of
contaminated soil, (3) barriers, (4) remediation of contaminated sail

Designated zones are de-registered, when remediation is completed

*The authority of prefectural governors are delegatedto competent city mayor by cabinet ordinance of this Act

Figure 2: Outline of Soil Contamination Countermeasures Act before amendment

Prefectural governors have been ordered landowners when governors are concerned
that the possibility of human health impacts from soil contamination five cases
since enforcement in February, 2003. Out of five cases, three cases are designated

as designated zones due to find soil contamination.
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Implementation of measures for reducing risks in the case of health risk probability

OSoil Contamination Countermeasures Act obliges Land owner to conduct measures to
block intake routes of contaminated soil in the limited case where exist human health
impacts potential even when he has no negligence of soil contamination

When the land owners do not have enough financial capabilities, the government
provides assistance through designated support organization.

Olt is allowed that the authorities compel even no negligent landowners to conduct
measures, because avoidance of public risk (=health impact potential ) is required.
Financial assistance is allowed by the reason to avoid public risk. Unless public risk is
left unattended

Art. 8 of the Act Amendment allows land owner to demand the polluter to pay measure
cost within the extent of instructed measure cost.

OThere can be a case where no body is able to take measures in spite of public risk as
polluters can be bankrupt or not pay enough expenses. Until polluters are identified,
pollution can be left unattended despite of the health risk probability.

OExcluding land owner, polluters are not able to undertake measures that can entail land
management change and no measure action can be undertaken.

OcCountermeasures are for avoiding the current risk and not for seeking liability of
pollution-thus, the Act doesn’t require that soil be restored back to the original status
prior to pollution.

Purpose O Outline of Soil Contamination Countermeasures Act after amendment

To prevent human health impact, ,measures for investigating situation of soil contamination, measures to block intake routes of
contaminated soil, and regulation of transport and disposal of contaminated soil are established

__Institution | N

*When closing down specific facilities which use hazardous substances (Article.3)

=When prefectural governor receives notification for changing Characteristics of land

(over 3000m2) and suspect soil contamination in this area (Article.4)

=When prefectural governor is concerned that the possibility of human health impact from soil
contamination (Article.5)

Land owners can request that their
own lands be designated by
prefecturaland city mayors when
contaminationis found through
voluntary investigation (Article. 14)

Land owners, etc (proprietors, managers or occupants) ask designated investigation organization to implement investigation and the results are
reported to prefectural governor.

[ When soil contamination levels exceed designation quality standards]
Zone designation

Because this zone has the potential to cause human health
impacts, measures to block intake routes of contamination Whenintake impacts, measures to block intake routes of contamination
are needed (S Cff are not needed (this includes zones where intake routes
->Prefectural governor instruct measures (Article. 7) CRIMETIENIES have been blocked)

e . . have been
—>Prohibition to change the land characteristics (Article. 9) blocked -Plan notification must be submitted to prefectural

Because this zone has no potential to cause human health

When contamination remediation has been completed, the designation is withdrawn

Regulation for transporting contaminated soil

*Regulation on transporting contaminated soil from zones 1 and @
(pre-notification, plan change orders, and countermeasure orders for transfers which do not follow the transport standards)
*Duty to deliver and preserve manifests related to soil contamination

Prefectural governor permit facilities to dispose contaminated soil transported from above Zone

3 Amendment of Soil Contamination Countermeasures Act is executed since 1 April. 2010 3¢ Contents of the amendmentare shown in red colored sectichs
L 3 The authorities of prefectural governor are delegated to competent city mayor by cabinet ordinance of this Act

J

[Source: MOEJ (Trans. IGES)]
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An increase in the number of contamination discoveries through voluntary
Investigations was observed, so there was a need to adequately and surely manage

these contamination sites.

The Act sets soil coverage and on-site securing as the standard means to ensure
that human contamination pathways are blocked. But, after establishment of the
Act, regardless of non-existence of human health impact potential, removal and
disposal has become the most common means of measures. However it must be
recognized that removal and disposal also entails a risk of hazardous substances
dispersion, therefore contaminated sites should be classifies according to the
existence of human health impact potential (however the concentration of
hazardous substances has nothing to do with classifying zones), and be managed

accordingly.

Recent years have seen increasing numbers of inappropriate treatments of
contaminated soil, especially removal and disposal (unnecessary removal
excavation itself leads inappropriate disposal) it is important to set standards and
regulations in the transport and treatment of contaminated soil so as to ensure that
Inappropriate treatments do not occur. Thus Environment Minister requests advice
to the Central Environment Committee on May in 2008. Central environment
Committee submitted the report to Environment Minister December in 2008.
Japanese government submitted the bill revising the Soil Contamination
Countermeasures Act March in 2009. The Bill was passed April in 2009. Then
revised Act enforced April in 2010.

The Act with the amendment in 2009, the followings are important points;

(1) Prevention of removal excavation and proper management of contaminated
soil that was taken out

(2) Expansion of investigation opportunities, including voluntarily investigation
(3) Clarify of zones and necessary countermeasures for managing found soil

contamination properly

These points show “Extermination of removal excavation,” and “All landowner

voluntary request to register Notification Zone.” What is the most important thing
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1s that everybody can realize contamination information that land owners found.
This Act does not have the Article that prefectural governor should monitor the
situation of soil contamination included on the Agricultural Land Soil
Contamination Prevention Act and Act on Special Measures concerning Dioxins.
Therefore, Prefectural governor should clarify zone where there is no need to take

measures even contamination levels exceed designation quality standard.

1. Regulation for transport and disposal

Before the amendment, conductors who implement changing land characteristics of
Designated zone, should submit plan to Prefectural governor. The governor orders
to change plan to take the appropriate measures if these plans have inappropriate
measures or procedures. If conductor cannot implement this order, they should be

punished.

Contaminated soil was transported and disposed in accordance with changing land
characteristics, but plan was accepted when explanation for transport and
disposal after taking out from designated zone was proper way. After that, in the
course of actual transport and disposal, even inappropriate transporting and
disposal were occurred; prefectural governor cannot order to implement proper

transport and disposal nor to entail punishment.

Therefore, firstly, action standards were set toward transport and disposal after
taking out of contaminated soil. If it was not obeyed, prefectural governor can order
conductor or operator to implement proper transport and disposal. Punishment was
entailed when this order was not obeyed. Also in when disposal would be
implemented as businesses, operator needs to get permission from Prefectural
governor that include capacity of disposal facilities. It is because it might be

increased risks through collecting and accumulating contaminated soil on one site.

2. Expansion of investigation opportunities, including voluntarily investigation,

However, regulation of transport and disposal is adapted only land that is
designated as two type of designated zones on prefectural list. Thus, if result of
Investigation was not reported to prefectural governors even when contamination
was founded form land, regulation might not be effective. Therefore, opportunities
for investigation of soil contamination were expanding. (1) When land owners find

contamination, he can voluntarily requests application for designated zones. (2)
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Conductor should notify to prefectural governor when changing more than certain
extent (Environment ministry ordinance stipulated 3000m2) of land characteristics
1s implemented. If prefectural governor suspect soil of that land is contaminated, he
can order the conductor to investigate soil contamination. It 1s because
dissemination of contamination would be high risk. Therefore, Prefectural governor
takes into consideration related information that records of land utilization in the
past, report of past investigation or some information that other departments

have. .

Furthermore, in order to reduce investigation burden, omission of investigation
process would be accepted. Land where investigation processes were omitted, was
1dentified as one where there is the most contaminated condition. However, when
omitted investigation processes were implemented for taking out contaminated soil,
and if contamination was not detected, it would be allowed by prefectural governor

to transport as non-contaminated soil.

From there situations, the amendment Act should manage land where is the
potential of contamination under prefectural governors at the first stage even detail
Investigation is not implemented. Detail investigation would be required when

contaminated soil would be taken out

3. Clarify of zone classification and necessary measures

In order to promote submission of information for contamination toward prefectural
governors, unnecessary countermeasures should be banned. Therefore, land where
exists soil that exceeds designation quality standards were divided into two

categories; whatever existence of the potential of health impact or not.

The potential of health impact is identified two standards as followed; (1) whether
drinking for groundwater that has connect with contaminated soil at surrounding of
the land or not, and (2) whether general public can enter the land or not (in the case
when employees of factories and others enter the land, it would not be existence of

the potential of health impact)

In the case when it has the potential of health impact, Prefectural governor can

designate the land as designated zone for countermeasures, and at the same time,
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they instruct necessary measures in order to block routes that human bodies intake
contaminated soil

If instruction is not implemented, prefectural governor orders to conduct instructed
measures. If the order is not obeyed, punishment is entailed. Instructed measures is
regulated by the ordinance of Minister of the Environment, Japan, but removal and
disposal is not accepted as instructed measures (removal and disposal is accepted as
instructed measures only in the case of playing sandpit where is linked with soil for
utilization,). Furthermore, land owners can require to pay for implementing
measures to polluters based on Article. 8. However, in the case, in the extent of

Instructed measures is limited to require.

In the case when health impact potential would not be existed, Prefectural governor
can designate as notification zones for changing land characters. Land owners
submit plan to prefectural governor when changing land characters is conducted. If
the plan includes inappropriate way of changing, prefectural governor can order to
change plan (notification zones for changing land characters is the same as
designated zone before the amendment). In the case when designated zone for
countermeasures is implemented measures, the zone is identified as notification

zone for changing land characteristics.

These two zones are registered different prefectural list.
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O The designation process of “Zone requiring countermeasures (Countermeasures zone)”and “Zone requiring
notification on the time of Changing Land Characteristics (Notification Zone)” (based on Soil Contamination

Countermeasures Act)

[Report of the investigation result to be submitted to the prefectural governor

Plausible

Judgement of the conformity
with Soil Leachate Standard
and Soil Content Standard

Not fulfill

Judgement of the potential to

ause human health impac

Not Plausible

Fulfill

Non-designated
areas

Zone requiring
countermeasures
(Article. 6)

Zone requiring Notification at time of

for Changing Land Form
(Article.11)

ﬂhe potential to cause human health

Because this zone has the potential to
cause human health impacts, measures to
intercept the exposure of contaminants are
needed

—>Prefectural governor instructs measures
(Article. 7)

—>Prohibition to change the land form
(Article. 9)

Because this zone has no potential to cause,
human health impacts, measures to
intercept exposure of contaminants are not
needed (this zone includes those where
measures are already taken to intercept
exposure)

—>Plan to change land form must be

notified to prefectural governor (Article. ﬁ

impacts in the zone

(1) Where groundwater is used
as drinking water in the
surrounding area

(2) Where zone is opened to the
general public access

22

Note: The authorities, prefectural governor can be included competent city mayor

whom delegated authorities of governor by cabinet ordinance based on the Act.

[Source: MOEJ (Trans. IGES)]
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(2)Content of instructed measures

Oln the case when health impact potential exists, prefectural governor shall instruct landowner
or polluter to take measures. Instructed measures are stipulated in the ordinance of MOEJ.

OWhen containment is difficult in the operating factory, measures for preventing the

proliferation of contaminated groundwater outside of the site by water pumping of polluted
groundwater and monitoring shall be defined newly as measures.

ORemoval of soil contamination are stipulated as instructed measures only for the case of
sand pits on playground

[@Cases of the land where contamination exceeds soil content standard ]

After amendment

Instructed measures

Equivalent measures

Sand pit or Playground

Removal of contaminants

Pavement, and entry ban

Land where mounding is
not suitable

Replacement of the surface soil

Pavement, entry ban, and removal of contaminants

Others

Cover soil

Pavement, entry ban, replacement of the surface
soil, and removal of contaminants

23

[Source: MOEJ (Trans. IGES)]

[ @cCase of the Land where contamination exceeds soil leachate standard ]

After amendment
T
Operation ! Equivalent measure
T
Monitoring for water quality of ! Insolubilation, in-situ, situs containment using liner facilities,
No contaminated groundwater roundwa%er a Y 1 containment by waste isolation, removal of contaminants, and
8! | prevention for infection of groundwater contamination
. 1 ) . . .
Exceed 2" soil leachate standard containment by seepage control work ' Prevention fgr |nfect|9n of groundwater contamination and
o (situs containment) 3¢ | removing soil contamination
: i
— | Notexceed 2" soil leachate containment by seepage control work | Prevention for infection of groundwater contamination and
standard (situs containment) 1 removing soil contamination
i
1
) H ) ) ) .
Exceed 2" soil leachate standard containment by seepage control work | Containment by block control work, prevention for infection of
a (situs containment) 3¢ ! groundwater contamination and removing soil contamination
& :
H - . .
= | Not exceed 2™ soil leachate containment by seepage control work | Ifnsgll;b|l|;at|o?, contaénment by bloc}< colntrol v;ork, prgventlﬁn
standard (situs containment) I for infection of groundwater contamination and removing soi
1 contamination
T
i ! ) . .
Exceed 2™ soil leachate standard containment by block control work , Prevention for infection of groundwater contamination and
o | removing soil contamination
O
@ |
E | Notexceed 2™ soil leachate containment by seepage control work | Containment by block control work, prevention for infection of
standard (situs contaimnent) | groundwater contamination and removing soil contamination
i

¥ when containment using liner facilities or situs containment are operated in land of 2" standard for the amount of inappropriate elution,
insolubization or situs purification that is suitable for 2"d standard for the amount of elusion, should be conducted

33

24

[Source: MOEJ (Trans. IGES)]




O Contents of the disposal of the contaminated soil and the definition

FEISIEREETR)
pueq SuiSuey) 10 BUOZ UOIIBIIION,, PUB ,SBINSEIWI3IUNOD

of the facility

Contaminated Soil Disposal Facility

Within Second
soil Leachate
Standard

Within Second

Separation,etc.

(Dmoisture content adjustment

ore transportation, the soil must
e analyzed in all 25 substances

Remediation,etc.

Remediation
(Dheat degradation
(@heating or volatilization
@sorting by washing
@chemical degradatio

melting

insolubilization

, etc.

Waste Dispoal Facilities
(Interim Treatment)

' e

e
I
1
1
1
1
1
1
1
1
1
1
\

soil Leachate,

Within Second soil Leachate Standard

\

Soil Land fill

Landfill
(Final Disposal)

Joy auoz pareusisa(, woly payodsuely Sem Yaiym |10s Yy

Factories
standards

L

Cement Factory

[Source: MOEJ (Trans. IGES)]

Improvement for Reliability of designated investigation organizations

@® To employment of technological managers, and to establish the duty for

observation responsibilities by technological managers (technological managers

who passed the examination implemented by minister of the environment)

* In designated investigation organizations before the amendment, person who

manages technologies, based on environment ministry ordinance before the

amendment, are identified as technological managers until 31stof March, 2013.

To tighten designated standard for designated investigation organizations (To

set up the appropriate allocation for technological managers)

To establish duties for improving contents of business processes, and attach

ledger sheets, and others

34



Financial support from the Soil Contamination Countermeasures Fund

If person, who is instructed measures in land at designated zone for
countermeasures, is not a polluter and at the same time does not have enough
financial resources. And prefectural government has support system such person,
prefectural government can take subsidies related to measures from designated
fund by MoEdJ. Before the amendment, this support was limited when prefectural
governor order to take of measures. After the enforcement in 2004, only one case
was ordered and this was the only case for this fund. There are two local

governments that have support measures (as of Aug, 2010).

a N\
< Support Fund Scheme >

o 1
AR 1 T . _ | Prefectural support |I t
Ll s = o
|Govemmentu.|pport I o sk A, 4— §

""" :..l,ﬁ.-_,.,z/_l" b
1
2

I Landowner

Numbers show proportion of support when considering that
the total costis 1

i
[Source: MOEJ (Trans. IGES)]
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Section Ill: Detecting and treating soil contamination

“Soil contamination Investigation” process can contribute to realize the quality of

soil, that is whether soil is contaminated or not.

3.1 Investigation
3.1.1 Investigation of Groundwater Contamination (Identification of the source of

groundwater contamination)

Investigation to identify the source of
groundwater contamination

B Purpose
@ Presumption of source of groundwater contamination

HE Content of execution

@ Investigation of document
» Exhaust situation of target substances. hydrogeological condition and
current state of groundwater contamination, etc.
€ Groundwater investigation of existing wells
® Investigation of existing well design
» Water withdrawal aquifer, well-head elevation and well-screen depth
® Simultaneous groundwater level measurement investigation

» Distribution of groundwater head of each aquifer (Groundwater flow
condition)

® Simultaneous groundwater sampling investigation
» Current state of groundwater contamination
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Investigation of the groundwater in existing wells
(Identifying the groundwater flow conditions and the situation of the
contamination of the groundwater)

B Simultaneous investigation of the groundwater

level and groundwater quality
(m)

200+

100+

T
400 500 (1)

Blue: elevation of the groundwater head (T.P. m)
Red: contaminant concentration (mg/L)

Investigation of the groundwater in existing wells
Effects of the location of wells on the results of
the investigation
m ‘ ‘ ‘ ‘ B Differences in the situation of

contamination identified due to the
location of existing wells

2004

@ Differences between these existing wells
in the contaminated situation
® Presence or absence of W5, W11 and W20

» Differences in the identifiable
situation of contamination

1004

0 (m)

e A possibility of missing the
sources of contamination in the
proximity of W10 and W11

(m)

200+

1004

Blue:elevation of groundwater head (T.P. m)
Red: contaminant concentration (mg/L)

T T T T
100 200 300 400 500 (m)
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Investigation of the groundwater in existing wells
Assessment according to the aquifer

B Example of groundwater flow conditions and the contamination
situation according to the aquifer

Subsurface Soil Gas (ppm)

Groundwater (mg/l)
Upper Aquifer

Maekawa & Nakashima (1998)

[Source: Maekawa and Nakashima 1998]

Investigation of the groundwater in existing wells
Effects of the well structure on the measured concentrations
of the contamination of the groundwater

B Effects of differences in well Concentration of the contamination of
the groundwater
screened zones on the measured
. . . 8 1 3 mg/l
concentrations of the contamination —
of the groundwater
Groundwater head

Impermeable
layer

10mg/1 .

Concentration of

5mg/1 von
the contamination

Img/1  ofthe groundwater

Omg/1

Impermeable
layer

The Japanese Geotechnical Society (2003)
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[Source: The Japanese Geotechnical Society (ed.) 2002, developed from Domenico & Schwartz 1997]

Considerations to be taken into account for assessment of
the mechanisms of groundwater contamination

B Extension of the contamination from one aquifer to another
through multiple-screened wells (this also results from any
defective water interception around the well tube)

Schematic conceptual view of linear soil gas survey
Example of a soil gas sampling and analysis method

Adsorption tube taking the soil gas sample

Photoionization detector

Heater Temperature
controllable GC oven

Thermal desorption system

IDual-channel integrator|

Adsorption/Thermal desorption/GC method
(Nonoguchi et al. (1991) revised partly by Nakashima et al. (1996)
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[Source: Nonoguchi et al. 1991, revised partly by Nakashima et al. 1996]

Schematic conceptual view of linear soil gas survey

Source of Target area for detection of the
contamination soil gas concentration
Sampling line
Surface

Area of contaminated
groundwater Aquifer

=

10

[Source: Nakashima, Tezuka, Nakasugi, and Hirata. 1996]

Example of estimation of the sources of groundwater
contamination by linear soil gas survey

Left/

Groundwater level
and the distribution of
PCE concentrations

in the groundwater
(First aquifer)

Right/
Soil gas sampling
sites

(Nakashima et al.,
1997)

11

[Source: Nakashima, Sunami, Nakasugi, and Hirata. 1997]
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Example of estimation of the sources of groundwater
contamination by linear soil gas survey

Left/

Groundwater level and
the distribution of PCE
concentrations in the
groundwater (First
aquifer)

Right/

Results of soil gas
sampling (Distribution
of PCE concentrations)

a o .
* Groundwater b Groundwater  mmmmimd (Nakashima et al.,
2 flow direction flow direction 1997)

12

[Source: Nakashima, Sunami, Nakasugi, and Hirata. 1997]

Detailed soil gas survey and boring survey at
the site of a contamination source

Concentration of the contamination by stratum

_(Portable GC-PKD)

G.1.-
9490 0=y "
Office and 245 ] 5
warehouse B 4 =
2 4 8 A
£ 13
E < 240 i
—— g 10—
: 235 4 E
15

Left/
Results of soil gas survey
(PCE, detector tube method)

Right/
Results of boring survey (Distribution of
PCE concentrations)

O T T

= (Nakashima et al., 1997)

13
[Source: Nakashima, Sunami, Nakasugi, and Hirata. 1997]
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Investigation of the Groundwater

B Filtration measurement
€ Measurement of the groundwater (6 March 2003 MOEJ
announcement of 17)

® Measurement of the content of the target substance in a sample

» Concentrations including the compositions adhering to suspended solids (soil
particles) in well water

For contamination with such heavy metals that have a low solubility and higher absorptive
properties to soil particles, groundwater may be evaluated as contaminated as a result of
official method of analysis in some cases despite the fact that the groundwater in its natural
state is found not contaminated.

® Determination of the concentrations of the target substances through filtration
analysis, focusing only on the soluble fractions
» When any groundwater samples are found to be turbid, they are left to stand for 10 to 30
minutes and then the supernatant is filtered through a membrane filter of 0.45um pore size
only if the samples are expected to contain Category 2 Designated Hazardous Substances
(heavy metals, etc.) and/or Category 3 Designated Hazardous Substances (agricultural
chemicals, etc.).

e The pore size of 0.45um refers to the median of colloids expected to migrate in the
soil.

14
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3.1.2 Investigation of Soil Contamination (on Soil Contamination Countermeasures Act

after amendment)

Investigation of soil contamination status

| Obligation or instruction of investigation |

Grasp of fear of soil contamination of investigating land
(Investigation of history of land)

| 1) Acquisition and grasp of the information |

¥

| 2) Determination of investigation target substances

| 3) Classification of contamination fear |

I

} | 4) Zoning for sample collection |
Omission of All or parts of | |
investigation L,,,,,,,,,,,,,,,,,,,,,,i

I

I

} | 5) Sample collection |

|

|

‘ v

|

- *>| 6) Evaluation of contamination status and reporting |

16

[Source: MOEJ (Trans. IGES)]

Flow of Investigation
VOC (Category 1)

Soil Contamination Investigation
(in conformity with the Soil Contamination
Countermeasures Act)

Investigation of the history of
the land
Identifying the type of target substances for sampling
Classifying the possibility of being affected by soil
contamination

-

Selection of the lots for sampling

s =

Sampling and other related
investigations
Soil gas survey, boring survey, and assessment of
the presence of soil contamination

-

Detailed investigation
Acquisition of the required information for
implementation of the measures

17

[Source: Nakashimal]
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Flow of Investigation
Heavy metals (Category 2),
Agricultural chemicals and PCBs (Category 3)

Soil Contamination Investigation
(in conformity with the Soil Contamination
Countermeasures Act)

Investigation of the history of
the land
Identifying the type of target substances for sampling
Classifying the possibility of being affected by soil
contamination

Selection of the lots for sampling |

= =

Sampling and soil investigation
Assessment of the presence of soil contamination

-

Detailed investigation
Acquisition of the required information for
implementation of the measures

18

[Source: Nakashimal

Positioning and Timing of
Soil Contamination Investigations

B Positioning of Soil Contamination Investigations

@ To identify the situation of contamination with any Designated Hazardous
Substances at the target site for investigation for the purpose of
eliminating possible harmful effects on human health resulting from the
contaminated soil at the site.

B Timing of Soil Contamination Investigations

@ Investigation based on Article 3 of the Act: When any secified facility
using hazardous substances has discontinued operation:

@ Investigation based on Article 4 of the Act: When an order is issued for an
investigation of land of 3,000 m? or more in area with suspected soil
contamination at the time of changing the character of the land:

@ Investigation based on Article 5 of the Act: When an order is issued for an

investigation in cases where there is a suspected threat of a health hazard
due to soil contamination:
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Criteria for the evaluation of land suspected to be
contaminated with Designated Hazardous Substances

B The land is evaluated as suspected of being contaminated if any of the following applies:

*

*

*

(1) Land in which the situation of soil contaminated with Designated Hazardous Substances is
found not to conform to the prescribed standards for the situation of contamination

® Including land where the fact of soil contamination is identified as being due to natural causes

(2) Land in which solids or liquids containing Designated Hazardous Substances have been
buried, scattered, spilled, and/or have penetrated areas below the ground surface (buried)
(3) Land that is being used or has been used as the site of a plant or workplace pertaining to a
facility involved in manufacturing, using or processing (utilizing) Designated Hazardous
Substances
(4) Land that is being used or has been used as the site of a plant or workplace pertaining to a
facility for preserving or storing (preserving) Designated Hazardous Substances or solids or
liquids containing Designated Hazardous Substances (excluding such facilities with measures or
other proper precautions specified by the Minister of the Environment to control the
penetration of any liquids containing Designated Hazardous Substances into areas below the
ground surface)
(5) Land in which the situation of soil contaminated with Designated Hazardous Substances has
been found not to conform to the prescribed standards for the situation of contamination at a
similar level to any of the land listed above in (2) through (4)

® [ncluding such land located adjacent to land where the fact of soil contamination is identified

due to natural causes

Target Areas for Investigation

B Investigations in conformity with Article 3 of the Act

@ All areas of land that were the site of a plant or workplace

pertaining to a specified facility using hazardous substances, the
use of which has been discontinued

B Investigations in conformity with Article 4 of the Act

@ Excavated portions of land where the character of the land is to be

changed and which correspond to areas contaminated with
Designated Hazardous Substances specified in the Ministry of the
Environment’s Act

B Investigations in conformity with Article 5 of the Act

@ Land where there is a considerably high probability of soil

contamination and also the possibility of human exposure to soil
that does not conform to soil contamination standards prescribed

45
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Article 4. Attitude of Specific Place for Investigation

OSphere of land where; (1) characteristics of land would be
changed, (2) is planned to excavate, and (3) Prefectural
governor identifies the land has the potential of
contamination.

Sphere for changing land Business Sphere of land where has the potential
characteristics Planned of contamination
Site

Sphere for mounding soil
Sphere for changing land
characteristics)

Sphere for
mounding soil

Sphere for

mounding soil Sphere for Sphere of land where

excavating soil has the potential of
contamination

—_— e e —

Investigation site

Investigation
site Sphere for excavating soil

Sphere for excavating soil
Sphere for mounding soil

Sphere of land where /4 Sphere of land where
has the potential of "™ has the potential of
contamination contamination

\ Sphere for mounding soil
\

20

[Source: Guideline of Investigation and Measure based on Soil Contamination Countermeasures Act]

Assessment of the risk of soil contamination in land
areas that are the target of investigation
(Investigation of the history of the land)

B Purpose

€ To acquire useful information for estimating the
possibility of soil contamination at target sites for
investigation, including the surrounding land.
B Information acquisition and assessment methods

@ Investigation of documents

® Private documents, public legal reporting documents and disclosed
documents

€ Hearing surveys
® Site exploration

25

46



Target substances for investigation of
the history of the land

B Period to be covered for investigation of the history of the land
@ Tracing back to around 1945

@ Tracing back to the time when the plant or workplace was
established in cases where the target site was used for this plant or

workplace before 1945

B Target substances for investigation of the history of the land
@ Article 3 of the Act
® All of the 25 Designated Hazardous Substances
@ Articles 4 and 5 of the Act

® Those types of Designated Hazardous Substances indicated in the
documents for the ordering of the investigation

Classification of the risk of contamination

Classification of the
possibility of being
affected by soil
contamination

Characteristics of the relevant land and examples

(1) Land considered to be
free from any
possibility of being
affected by soil
contamination

Land whose continuous intended purpose is completely independent of the land where the Designated Hazardous

Substances or solids or liquids containing Designated Hazardous Substances have been buried, or of the site of a

facility for using or preserving Designated Hazardous Substances or solids or liquids containing Designated

Hazardous Substances

(Examples) Mountains and forests, green buffer zones, dwelling facilities and parking lots for employees, site
grounds, gymnasiums, unused land, etc.

(2) Land considered less
likely to be affected by
soil contamination

Land not used as the site for a facility involved in the direct use or storage of Designated Hazardous Substances or

solids or liquids containing Designated Hazardous Substances even though its intended purpose is not necessarily

defined as being completely independent from that of the site

e Land in use to attain a business purpose other than land found likely to be affected by soil
contamination

(Examples) Offices (allowing access for working employees), workshops, materials storage sites, warehouses,
passages for employees and the operation of vehicles, parking lots for business use, courtyards and
other open spaces (allowing access for working employees), sites for plant buildings that do not share
any part of a series of production processes with the Specified Facility using Designated Hazardous
Substances in cases where multiple plant buildings are present, etc.

(3) Land areas other than
those listed above
(Land considered
relatively more likely
to be affected by soil
contamination)

Land areas other than those listed above in (1) and (2) are considered to be relatively more likely to be affected by
soil ination and these include:
oL where D d Hazardous
Substances have been buried
o Site for a facility where Designated Hazardous Substances or solids or liquids containing Designated Hazardous
Substances have been used or stored
e Land areas in which the above-described facilities are located, any piping connected to the facilities, facilities
connected through the piping to the facilities involved and their buildings, water distribution pipes and
wastewater treatment facilities for the facilities involved and associated facilities

or solids or liquids containing Designated Hazardous

27

26

[Source: Nakashimal
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O The Flow of Soil Contamination Investigations

(D Verification of the

(@Categories of Soil Contamination Risks (example)

Investigation Target 77/ R enus . i
areas and Target M”’/’-,; Factory & Canteen
arkin: I i
Substances e gI ; /?471717/4:&74:/11&//[?,,,,, L
Office )
e [[] a Norisk
@Classification of R ] b Lowrisk
Contamination playground c) Others
Risks ®@Land Zoning for sample collection
Categories Collection method
(a) No risk of Soil [Land that is independent and isolated from the INo need for samples
Contamination  |organisations using Designated Hazardous Substances.
(ex) mountains and forests, staff accommodation, sports
®Zoning for sample grounds, etc
collection (b) Low The land is not directly used for Soil Contamination  [Collect samples from one spot or|
Contamination Risk [Countermeasures, but may be under the influence of (5 spots within zones of 30m by
other facilities using Designated Hazardous Substances.[30m . (Every 9001m)
(ex)Offices, Storages, Gardens, and areas not connectedNote: VOC needs one sampling
to the facilities using Designated Substances. land heavy metals need 5.
(c) Others (ex) Buildings accommodating facilities for the use of [10m by 10m sampling method
@Measurements Designated Hazardous Substances, pipelines connected
and Analyses fto them.
@Measurements and Analyses
\7 The collection of documents Measurement methods
R Investigation of gas emissions |The designation of methods for investigating gas emissions (6 March 2003
@Evaluatlon of from soil MOEJ announcement n.16)
Contamination Investigation of Soil Elution |The designation of methods for investigating elution
status and reporting Levels (6 March 2003 MOEJ announcement n.18)
Investigation of elements  |The designation of methods for investigating soil contents (6 March 2003

contained in the Soil MOEJ announcement n.19)

[Source: MOEJ (Trans. IGES)]

Examples of the classification of the risk of

‘ A. Plant and workplace ‘

contamination

Burial point of the Designated
Hazardous Substances

Grounds

] Facility storing Designated
lazardous Subistanices

prace|

L

v

L,

________________ Parking lot for
employees
"""" (not for the operation I:‘
of vehicles)
B. Plant and workplace
2 R
N
ER H
e Plant |
= gc)’ § (Free from any facility using Designated E
sadededil 2 sl e i i
oy ;
feteteleteletetete? J

Surroundings o the piping [

Surroundings of the piping \
Flow of wastewater ‘:|r,,)

[Source: MOEJ (Trans. IGES)]
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6;6'{ Land considered relatively more likely
<] to be affected by soil contamination
o

Land considered less likely to be
affected by soil contamination

Land free from any possibility of being
affected by soil contamination

Land considered relatively more likely
to be affected by soil contamination

Land considered less likely to be
affected by soil contamination

Land free from any possibility of being
affected by soil contamination

28



Examples of the classification of the risk of
contamination

1 aib Tiids Land considered relatively more likely
oplge:ggrgg >L<1|Xm Grounds to be affected by soil contamination
il wSing

DéSiafated Mazatdois
Sibsfancis

building
Lecture room
building

Lecture room

Land considered less likely to be
Staffcar park affected by soil contamination
Land free from any possibility of being
affected by soil contamination

Surroundings of the piping
Flow of wastewater Elk/

D. Site in an urban development project

Parking lot
sigha s . .
Subitaitces (no r]clat!lonsh\pdwnh Land for agricultural use
niggntifice ] Geti the plant an PR
S iy workplace) ,00103 Land considered relatively more likely
ifig, It dhe it affecte
e be affected by soil contamination
. . Land:hatfviss e site .
Dwelling houses Dwelling houses Tor Fworkplace-using Dwelling houses o . .
and stores and stores Bosignated Hazordous and stores Land free from any possibility of being
(not using any (not using any Substances (not using any affected by soil contamination
Designated Hazardous Designated Hazardous (Eidopsifipdocatioh Designated Hazardous
Substances) Substances) 4L Hie Fllity aid Substances)
S Q)i?ing i the Site)

29

[Source: MOEJ (Trans. IGES)]

Examples of the classification of the risk of
contamination

B (Classification of the possibility of being affected by soil contamination

@ Classify according to the "position of the location where the
possibility of contamination occurs' for individual target
substances for sampling.

Plant A ‘

|:| Land fre from any possibility of being affected by
[ ™S conaminaion
D Land s likely to be affected by soil

Changed surface height
due to banking (+ 1.2 m)

I:l Land free from any possibility of being affected by
|:| Lan ely to be affected by soil
At present (Plant B) ‘ ‘ ]\

Iy more likely to be
mination

30

[Source: Nakashimal
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Zoning for sample collection

B Definition of a unit block

@ Selection of land blocks for sampling (to be defined for individual
target substances for sampling)
® Category 1 Designated Hazardous Substances

» Define the sampling blocks with the classification of the possibility of being
affected by soil contamination overlaid.

® (Category 2 and Category 3 Designated Hazardous Substances

» Define the sampling blocks for individual positions in the locations where the
possibility of being affected by soil contamination has occurred.

@ Available types of unit blocks

® Unit block including land that is found to be relatively more likely to be affected by soil
contamination (The entire block is to be covered by the investigation)

® Unit block including land that is found to be less likely to be affected by soil
contamination (Parts of the block are to be covered by the investigation)

® Unit blocks other than those listed above (unit blocks composed only of land that is

considered to be unaffected by soil contamination) (The block is to be left out of the

investigation)

Contents of the sample collection

31

. Category 3
Designated hazardous Category 1 Category 2 (Agricultural chemicals and
substances (VOC) (Heavy metals)
PCBs)
Unit block that is

Sundweg

more likely to
include soil that
does not conform
to the standards

One point in each unit zone
(100 m?)

One point in each unit zone
(100 m?)

One point in each unit zone
(100 m?)

Unit block that is
less likely to
include soil that
does not conform
to the standards

One spot within a 30 m grid zone
(Center of the 30 m grid zone)

Collect samples from five spots
within a 30 m grid zone
Uniformly blend the samples
taken at the five spots.

Uniformly blend the samples

taken at the five spots in the

block in a 30 m grid, parts of

which are defined as a target
for investigation.

Unit block that is
free from any soil
that does not
conform to the
standards

None

None

None

Investigation method

Soil gas survey

Investigation of soil leachate
(Boring investigation)

Investigation of soil leachate
and its contents

Investigation of soil leachate

*Soil samples for the investigation should be taken through a 2 mm-mesh sieve in a natural condition without any crushing.

50
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[Source: Nakashimal



Location of the point at which
the possibility of contamination
has occurred

GL+0m & GL-1.2m

Current and former ground
surfaces
(Surface and underground piping)

Plant A & Plan B

T ||
ol [1ol | 1ol ] Tom
== - S
L] . 0! |fiom

- AIA|AD LA
ol Aawealar | | w T

AAAAAAD Li

A B AT :
ol fder Ljor T jol ]

Soil gas sampling points
(Category 1 substances)

Land found free from any possibility of being affected by soil
contamination

I:l Land found less likely to be affected by soil contamination

Land found relatively more likely 1o be affected by soil
contamination
Land found relatively more likely to be affected by soil
contamination (due to the underground piping)

A Sampling point (for the evaluation of both unit blocks. to be

entirely and partly covered by the investigation, that are found to

be relatively more likely to be affected by soil contamination)

/\ Sempline poin (o the evaluaton of unit blocks found o be
relatively more likely to be affected by soil contamination)

©  Sempling poin (for he evaluation of uit blocks 0 be partly
covered by the investigation)

the samples.

For the land blocks for soil gas survey and other investigations, follow the steps below.

(1) For each target substance for sampling, label the individual “points at which the possibility
of contamination has occurred” according to the “classification of the possibility of being
affected by soil contamination” and then plot the results on a single ground plan.

(2) Based on the single plotted drawing, select the blocks for sampling and the points for taking

33

[Source: Nakashimal

Soil sampling points to be investigated by boring
(Category 1 substances)

Starting
point
30m
DO
|
A A
| 4D | Ao
A : A : A L—Soil gas sampling point
| ND- I—N'D— ND. ND€—Soil gas concentration (in units of vol. ppm; N. D. means Not Detected)
s ls)
ND._| ND. @ Boring point
A I A -
| ND. | ND_ A Sampling point in the block entirely targeted for investigation (indicated at the center
| | of the unit block for convenience)
A A TALA O . . .
ND. | ND. | ND. | ND Sampling point at the center of the 30 m grid
]

Additional sampling point in any 30 m grid, following the detection of soil gas at the

center of the 30 m grid

34

[Source: Guideline of Investigation and Measure based on Soil Contamination Countermeasures Actl
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Attitude of depth for soil sampling extractions (except for soil gas
investigation)

OTo implement sampling extractions, but the place where has the potential of
contamination should be taken into account (within 10m in depth)

Ground surface Ground surface Ground surface Ground surface |

Concrete, and others

From ground Position that has the

ground ;
surface: ‘ ‘ surtace: polentllal gf
- ‘ ‘ 0-5cm contamination
sand and From ground
o 0em " s;r;i:: || Position that has the 5~50cm
potential of
contamination
5~50cm
Depth: 50cm

Position that has
_— the potential of

contamination

Depth: 50cm

21
[Source: Guideline of Investigation and Measure based on Soil Contamination Countermeasures Actl

Soil sample collection depth when investigated by boring
(Category 1 substances)

b ]
o
O
o

(1) Soil at the point at which the possibility of
ﬂ contamination has occurred (or the surface soil
in cases where the point at which the
Point at which the possibility of contamination has occurred lies
lc’("’zz“l:‘]l‘rzt‘l’;n N on the surface or the location of the point is
unidentified) (for depths up to 10 m below the
surface)

|
t
t 1

1 |

1
1+
||| | |

[T I

!
I

@

Soil at a depth of 50 cm below the point at
which the possibility of contamination has
occurred (or soil at a depth of 50 cm below the
surface in cases where the location of the point
at which the possibility of contamination has
occurred is unidentified) (for depths up to 10 m
below the surface)

Depth (m)
2]
|
I
|

i
Il

|
I
I

(3) Soil at depths of 1 to 10 m below the surface in
8 ] - - EEEA-‘I“m—: increments of 1 m (excluding the soil from the

H - surface to the depth at which the possibility of
contamination has occurred, and the soil below
the bottom of any aquifer located at a depth of
up to 10 m below the surface)

=

Depth below the surface 10 m (4

=

Soil at the bottom of any aquifer (only in cases
11— where the bottom of the aquifer lies at a depth
of up to 10 m below the surface)

35

[Source: Nakashimal
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Location of the point at which
the possibility of

Soil sampling points
(Category 2 and 3 substances)

—Iﬂ]m

GL-1.2m

Location of the point at which
the possibility of
contamination has occurred

contamination has occurred [ N 10m
mdloe -
Gt . |oiooJoioio]oloio
In the case of the % i O|lAAlA
C?gﬂ? Surfage I | |olalalan jolo] 5
urface an S=gEEE A STA AT
underground piping) | L |0 % A %A 0|0i0i0
ol T |ojo) i |
Plant B . | |oioio[oiolo]o]
B T e R i et B ot Il ISl R
L 0 10! |o} |

o % > [ []

Land found free from any possibility of being affected
by soil contamination

Land found less likely to be affected by soil
contamination

Land found relatively more likely to be affected by soil
contamination

Land found relatively more likely to be affected by soil
contamination (due to the underground piping)

Sampling point (for the evaluation of unit blocks found
to be relatively more likely to be affected by soil
contamination)

Sampling point (for the evaluation of unit blocks found
relatively more likely to be affected by soil
contamination due to the underground piping)

Sampling point (for the evaluation of unit blocks being
partly covered by the investigation)

Plant A

In the case of the
former surface
(Surface)

Location on the
cross section

Sectional view

o> O[]

Block found free from any possibility of being affected
by soil contamination

Block found less likely to be affected by soil
contamination

Block found relatively more likely to be affected by
soil contamination

Sampling site for blocks relatively more likely to be
affected by soil contamination

Sampling site for blocks less likely to be affected by
soil contamination (blocks partly targeted for the
investigation)

Sampling point (for the evaluation of unit blocks found
to be relatively more likely to be affected by soil
contamination)

Sampling point (for the evaluation of unit blocks partly
covered by the investigation)

Soil sampling depth
(Category 2 and 3 substances)

36

[Source: Nakashimal
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Land found free from any possibility of being affected by
soil contamination

Land found less likely to be affected by
s0il contamination

Land found relatively more likely to be affected by soil
contamination

Land found relatively more likely to be affected by soil
contamination (due to the underground piping)

Sampling point (for the evaluation of unit blocks found to
be relatively more likely to be affected by soil
contamination)

Sampling point (for the evaluation of unit blocks found
relatively more likely to be affected by soil
contamination due to the underground piping)

Sampling point (for the evaluation of unit blocks being
partly covered by the investigation)

Soil sampling point and its depth (for the evaluation of
individual unit blocks)

Soil sampling point and its depth (for the evaluation of
blocks partly targeted for the investigation)

37

[Source: Nakashimal



Methods for Sampling Soil Gas

Conduction

B Collection of soil gas

samples (6 March 2003 e

MOEJ announcement n.16)
@ Drill a sampling bore to a depth of

Airtight Container

0.8 to 1.0 m below the surface and #30em P uard pipe
fit a guard pipe into the bore.
@ Seal the top of the guard pipe tightly, N
leave the guard pipe to stand for 30 |
minutes or more and then take the ([ samting Pipe

soil gas samples.

About 15~50mm

Collection bag method
38

Methods for Sampling Soil Gas
(Collection bag method)

1) Drill a hole through the asphalt with a 2) Drive a boring-bar into the soil. 3) Install a guard pipe and a sampling pipe
hammer drill. into the sampling bore.

4) Soil gas sampling 5) Field analysis using GC-(PID/ELCD)
39
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Analysis Methods of Soil Gas

B Measurement of soil gas (6 March 2003 MOEJ
announcement n.16)

€ Measurement method

® Either of the following methods
» Gas chromatograph method using PID (GC-PID)
» Gas chromatograph method using FID (GC-FID)
» Gas chromatograph method using ECD (GC-ECD)
» Gas chromatograph method using ELCD (GC-ELCD)
» Gas chromatograph method using MS (GC-MS)

® Quantification limit
» VOC except benzene 0.1 volppm
» Benzene 0.05 volppm

40

Sampling methods of soil
(Category 2 and 3 substances)

M Investigation of soil leachate and content

Sampling of soil

41
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Environmental boring methods for soil sampling

B Typical environmental boring machines

Rotary boring machine Direct thrust boring Direct thrust boring Vibratory-rotary
machine machine boring machine

Features of environmental boring
@ Taking appropriate samples for environmental chemical analysis
@ Achieving faster and lower cost sampling for a certain scope of application
@CEliminating possible secondary contamination (with the aid of water-free
excavation or other appropriate means)

42

Analysis Methods of Soil

€ Measurement method
® Soil elution level
» 6 March 2003 MOEJ announcement n.18
® Soil content level
» 6 March 2003 MOEJ announcement n.19

43
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Evaluation of the investigation results of the
soil contamination status

B Evaluation of the results of a Soil Contamination
Investigation for conformity to the prescribed standards
for the situation of contamination (regarding the unit
blocks in the target sites for investigation)

@ Land considered to conform to the prescribed standards for the
situation of contamination
@ Land considered not to conform to the prescribed standards for the
situation of contamination
® Land considered not to meet the standards for the elution amount in the soil
® Land considered not to meet the second standards for the elution amount
® Land considered not to meet the standards for the cocentration of the soil

44
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3.2 Measures to prevent health damage by soil contamination

Measures to prevent health damage
due to soil contamination

B Instructions given by prefectural governor to take measures to block intake
routes of contamination (instructed measures)
@ For the areas designated for implementation of the measures directed, the
relevant prefectural governor instructs the required measures for the
prevention of possible health damage in the form of instructed measures.

The measures directed are established objectively;

® For the purpose of blocking the routes of human exposure to Designated
Hazardous Substances due to soil contamination;

® Based primarily on the situation of the contamination of the land
concerned and the use of the land.

» Independently from the subjective point of view of any land owners
and polluters

® Measures to remove soil contamination, especially removal by excavation,
should be implemented sparingly and only as required in order to eliminate
the possible risk of spreading the contamination.

» Measures which remove soil contamination are considered as a
measure to be directed only in a limited number of cases based on the
intended use of the land.

Measures to prevent health damage
due to soil contamination

B Instructed measures

@ Land not conforming to the Soil Leachate Standard
(sampling grid)
® Until the land concerned becomes in conformity with the Second
Soil Leachate Standard (the standard values are 10 to 30 times
higher than those specified in the Soil Leachate Standard for many
target substances), remediation, insolubilization and other
appropriate measures should be implemented and then in-situ
containment or containment by sealing work is adopted.
@ Land not conforming to the Soil Content Standard
(sampling grid)

® Cover soil
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Concept of instructed measures

(Land not conforming to the Soil Leachate Standard)

B Instructed measures
@ Basic concept

® The land concerned should first be improved to a situation of contamination
that conforms to the Second Soil Leachate Standard. Then containment is
implemented as follows:

» In-situ containment where feasible

» Containment based on seepage control work (or containment based on
interception for Class 3 Designated Hazardous Substances) in cases
where in-situ containment is not practicable

Soil Leachate Standard
exceeded and Second
Soil Leachate Standard
satisfied

Second Soil Second Soil
Leachate Standard Leachate Standard

satisfied satisfied

Second Soil
Leachate Standard
exceeded

Containment

5

[Source: Nakashimal

Concept of instructed measures
(Land not conforming to the Soil Leachate Standard)

Designated hazardous substances Category 1 Catezgory Cat‘;gory
o esg| o |eF| o |EF
: o S |EE| E|EE|E |EE
State of soil contamination § 3 2 S 3 2 § 32
(Second Soil Leachate Standard) 2 2 T 2 -
Ground i _— .
rzs:mvﬁt::tfd"m Monitoring of groundwater quality o 6 6 o o o
a In-situ containment ® 0 @0 0| 0 | X
=]
E Containment using liner facilities ® 0 0 0|0 X
o
= Prevention of the spread of
= .
& | Groundwateris | o;.,yndwater contamination A N R I
Z contaminated - -
= Removal of contaminant from the soil (0] (0] (o) (0] (o) (o)
w»
Containment by waste isolation X X (o) (0] 0 | @+
Stabilization X[ X |0 | X |[X|X

Legend: @ Measures directed; O Measures for the removal of contamination considered to have effectiveness equivalent to or higher than that of measures directed

*: The situation of contamination of the contaminated soil concerned should be remediated or insolubilized to conform to the Second Soil Leachate Standard first and

then this action should be implemented.

6

[Source: Nakashimal
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Concept of instructed measures
(Land not conforming to the Soil Leachate Standard)

Observation

1<

Observation well Observation well Covering (concrete, asphalt) Observation well Banking for protection of well
Contaminated soil Contaminated soil I I Contaminated soil I
AV4 H

E— 0
groundwater

Impervious wall .
(Steel sheet pile) Impervious sheet + Protective mat
Monitoring of In-situ containment ~ Containment using liner facilities

groundwater quality

Covering (concrete, asphalt)
Observation well Visual inspection equipment

| I
Contam.inated Cont@mated : Clean soil :
soil soil | :
= ‘\Par tition N iS'::u:;Lt\iroeenallowing visual
layer
Containment by Measures to remove soil Stabilization
waste isolation contamination
7
Concept of instructed measures
(Land not conforming to the Soil Leachate Standard)
B Prevention of the extension of the contaminated groundwater
Using a pumping facility oren
(Barrier wells) well | Water pumping
Well for potable water (Barier vel)
L, 1 °
- - :
Permeable
rerir:c‘l“i::}jr? t\i:zlll
Permeable reactive Observaion
Barrier (PRB) Well for potable water
[ .
N :
- .
8

[Source: Nakashimal
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Concept of instructed measures
(Land not conforming to the Soil Content Standard)

B Target: Class 2 Designated Hazardous Substances

Measures to block intake routes of
contamination considered to provide an
equivalent or higher level of effectiveness
compared to the instructed measures

Measures to block intake
routes of contamination to be
implemented (Instructed
measures)

Status of the land use

Pavement, Off-limits
Sand pits or kindergarten play areas utilized
daily by younger children for playing with sand
and soil

Measures to remove soil
contamination

Pavement, Off-limits,
Land that would cause serious damage to the Removal of soil contamination

daily life of the occupants of buildings on the land | Replacement of the surface soil
if the surface height is increased by 50 cm

Pavement, Off-limits,
Others Cover soil Replacement of the surface soil
Removal of soil contamination

[Source: Nakashimal

Concept of instructed measures
(Land not conforming to the Soil Content Standard)

Banking

1 .
avel, etc. | Clean soil !

1 T
I
Contaminated soil : Clean soil :
I
Contaminated soil b f
Cover soil Replacement Removal of soil
of the surface soil contaminants

Covering (sheet, etc.) Fence, etc.

Pavement (asphalt, concrete)

Contaminated soil Contaminated soil

Pavement Entry Ban
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Cover soil

Protection of the covering against fracturing
(protection with sod planting, etc.)

50 cm or more
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Contaminated soil
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[Source: Nakashimal

Pavement

Asphalt pavement Concrete pavement

3 cmor Asphalt mixture

more

Concrete slab 10 cm or
more

st s

-
.= Sub-base course (with crushed stones laid as necessary) 1
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Contaminated soil

(Note) Where the use of asphalt or concrete is difficult due to the steep slope of the land or for other
reasons, the land may be covered with mortar or other appropriate materials.
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Entry Ban

Notice board /’ Fence

Covering (with

/ sheet, etc.)

13

Replacement of the surface soil
(Replacement of the soil using soil from an area other than the area designated
for implementation of the measures directed)

Excavation of contaminated soil — Carrying out from the land — Backfilling
using uncontaminated soil

(1) Excavation of contaminated soil

ted soil

| (2) Backfilling using uncontaminated soil

) [~ Gravel

14
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Replacement of surface soil
(Replacement of soil within the area designated for implementation of the
measures directed)

Excavation of uncontaminated soil + contaminated soil — Plowing to replace the
contaminated soil with uncontaminated soil

(1) Separate excavation (3) Plowing to replace the contaminated soil

of clean soils and with uncontaminated soil

contaminated soi
SotT

MM 50 cm or

more

0il

Uncontaminated |
soil

(2) After excavation |
d ncontamindted
/ soil i

In-situ containment

Observation well (to check

th ter level) Covering of concrete (10 cm or more in
¢ water leve thickness) or asphalt (3 cm or more)

Observation well (to
check the situation
of contamination)

Contam.mated rolindwater
/ soil owing direction

Contaminated soil at a level of contamination below the

Second Soil Leachate Standard (if the Second Soil Leachate

Standard are exceeded, the contamination level should be reduced equal to or
below the Second Soil Leachate Standard.)
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Containment using liner facilities

The contamination level should
be equal to or below the Second
Soil Leachate Standard using
insolubilization or other
appropriate forms of treatment.

Soil at a
contamination level
above the Second Soil
Leachate Standard

N, Standard
\4=H
[===u)

Contaminated soil

Contaminated soil
equal to or below
the Second Soil
Leachate

Covering of concrete (10 cm
or more in thickness) or
asphalt (3 cm or more)

Impervi
layer

Observation well
(to check the
water level)

Observation| well
(to check the
situation of
contaminatjon)

18

Containment by waste isolation

Contaminated soil

Shielded with a covering having the same
properties as those provided by the wall

1
©9 ©

Observation
well v

Structure allowing
visual inspection
for leakage of the
leachate

Material that

provides a water
barrier and is
corrosion resistant

65

Watertight
reinforced concrete
(35 cm or more in
thickness)



In-situ stabilization (Insolubization)

Chemicals to be injected and mixed with the soil to ensure conformity with the Soil
Leachate Standard

G

Observation
well

G

ANl

Soil contaminated with heavy
metals below the Second Soil
Leachate Standard

20

Removal of contaminants
(Ex situ stabilization and backfilling)

Soil contaminated with heavy
metals below the Second Soil
Leachate Standard

Insolubilization

Observation well

Soil satisfying the Soil
Leachate Standard

(I

21
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Removal of contaminants (Soil excavation)

Contaminated soil

» | Final disposal site

Observation well

—— Backfilling with uncontaminated soil

(Contaminated soil in the area concerned may
be remediated and backfilled in some cases.)

22

Removal of contaminants
(In-situ remediation (Decomposition))

Chemical
storage
tank

Pump

A

Observation well

TR

v

Aquifer

23
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Removal of contaminants
(In-situ remediation (Pump and treat))

=P Exhaust

PP Wastewater

n
ST

Removal of contaminants
(In-situ remediation (Pump and treat))

=—————pp Exhaust

_ Pumping well

.-..-:..-..-:..-..-:..-_..__
PRI

I 7

..‘-l‘-l‘-l‘-l‘-l

NIRRT
LI

Contaminated
groundwater

25



Removal of contaminants
(In-situ remediation (Soil vapor extraction))

. Gas
Gas-liquid Suction treatment eleased
separator | pump uit T~ atmosphere
Soil gas

| Unsaturated layer (Aerated layer)

] Aquifer

26
o o L L
Designation of Designated Areas during and/or after
o o L3
implementation of measures to block intake routes of
L3 L
contamination
Risk due to the ingestion of
groundwater . After completion of the
: During the : measures to block intake routes
| gr ouqdwgter | of contamination and other
: monitoring : measures
® Assessment of the groundwater quality :
® Prevention of the possible spread of
groundwater contamination
* Pumping 1 TR
* Permeable groundwater remediation wall : lm":{;:ﬂlﬂ‘{iﬁ:ﬁ ott?trhe
| | instructed measures
I
® Containment :
« In-situ containment
* Seepage control work-based containment
« Interceptor drain work-based containment 3 |
® Insolubilization ; Q;f;;:::fﬁ:ﬁ%ft?}rxe | Area designated to register a change
| instructed measures : in the character of the land
| I
® Measures to block intake routes of :
co?;z‘_‘;?::‘:ﬂ';e diation [Cancellation of the designation ]
* Removal by excavation it ed !
: instructed measures !
In cases where the measures to block intake routes of contamination is no longer
effective after implementation of the measures, the relevant area may be re-registered
as an area specified for the implementation of the instructed measures and instructed
by the regulatory authorities to take the measures again.
27

[Source: Nakashimal
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Designation of Designated Areas during and/or after
implementation of measures to block intake routes of
contamination

Risk due to direct ingestion

| After completion of the

| measures to block intake routes
| of contamination and other

! measures

Banking
Pavement

No public access
Replacement of the soil
 With soil in the area designated for
implementation of the measures directed
o Area designated to register a change

With soil from any area other than the area : I
designated of implementation of the in the character of the land
measures directed

Measures to block intake routes of
contamination

« In-situ remediation

* Removal by excavation

[Cancellation of the designation ]

In cases where the measures to block intake routes of contamination is no longer
effective after implementation of the measures, the relevant area may be re-registered
as an area specified for the implementation of the instructed measures and instructed
by the regulatory authorities to take the measures again.

28

[Source: Nakashimal

Treatment of contaminated soil that is carried

out from an area and the facilities involved

O Contents of the disposal of the contaminated soil and the definition

of the facility
N\ Contaminated Soil Disposal Facility

urificated soil

No regulation

fore transportation, the soil must
e analyzed in all 25 substances

Remediation,etc.

Remediaton | W ememme—ee——————e

Within Second
Soil Leachate
Standard

(Dheat degradation !

(@heating or volatilization 1

@sorting by washing :

@chemical d dation, etc. :

melting 1
Q insolubilization H
= § PR =
2 K 0 »:Waste Disposal Facilities
waste ithi N

g Separation,etc. Within Second \ (nterim Treatment) !
T . Soil Leachate pEEEEEEE———. < 43 - -----ge————=
3. (Dmoisture content adjustment Standard
a
=
48

Within Second Soil Leachate Standard

andfi
___(Final Disposal) _ !

waste

10} 3UOZ pajeusisaq, Woiy papodsues} Sem YdIym [10s 3y

pueq SuiBuey) Joj BUOZ UOIIBILIION,, PUB ,SBINSEAWIBIUNOD

Product

No regulation

Factories
standards

26

29

Cement Factory

[Source: MOEJ (Trans. IGES)]
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Extent of the implementation of measures to block
intake routes of contamination

B Status of the implementation of measures for the removal of
contaminated soil in FY2008 (cases confirmed by local governments)

400

300

200

Number of case

100

number of answer case : 472

1
=l

containment

Soil excavation
Bioremediation
Chemical decomposition
Soil vapor extraction

1

1

1

1

. - !
In=situ remediations |
1

1

1

1

Pump & treat

2l o 2 = | > wix x| =
glge 212 5 5 12 31318
e 38 ¢ T 5 0B x = 22
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3 i

In-site Replacement  pavement

1 1 1
[€—— Removal —P1€— Interception of exposure pathway —————>1€—>

| Exposurd

—> > !

Pavement by asphalt
Off-limits
Others

Monitoring of groundwater quality

anagemeht
1

O Complex
O Agri. & PCBs

‘I m B Heavy metals

@voc

Based on MOEJ (2010)

O Contamination cases with Class 1 Designated Hazardous Substances:
excavation (59%) and in-situ remediation (53%

Contamination cases with Class 2 and Class
removal by excavation (83%).

Found treated primarily with removal by

g.Designated Hazardous Substances: Found treated mostly with

30

[Source: Nakashima 2010]

In-situ measures technologies
for contaminated soil

o & =
< |EEF|EF |2
Classification Principle Remediation method g 28 |2 |8 Q e
73 7 é g :::: a @
TE

Separation / Thermal Extraction by electrical heating of the o A o o o
extraction soil

Physical / Soil vapor extraction (SVE) o x x x A

Ecriesl Pump and Treat (P&T) o x x x A

Dual extraction o x x x A

Air sparging o x x x A

Soil flushing o o o x o

Lime mixing o x x x o

Electrokinetic separation x o A x x

Biological | Phytoremediation x o A o x

Decomposition Physical / Oxidative decomposition o x x o x

Lol Reductive decomposition o X X o x

Biological | Bioremediation o A x o A

Phytoremediation A x x x A

Legend O: Appli A: Appli to some X : Not applicabl 31

71

[Source: Nakashima 2010]



On-site measures technologies
for contaminated soil

< sz | 8% | gx
Classification Principle Remediation method 8 2 § EE | & g e
v &< %‘g 2@
Separation / Thermal Thermal extraction o A A o o
extraction Extraction by electrical heating of o x x o
the soil
Physical / Soil washing o o o o o
chemical Chemical extraction o o o o o
Electrokinetic separation x o x x x
Biological | Phytoremediation o o A o A
Decomposition Thermal Incineration o x o o o
Vitrification x o o o x
Physical / | Oxidative decomposition o x o x o
Chcmical Reductive decomposition o x x o x
AlKali catalyst decomposition o x o o x
Electrokinetic decomposition o x x x x
Biological | Bioremediation o A x o A
Phytoremediation A x X X A
Legend O:A le, A: A le to some sub x : Not

Examples of
in-situ extraction technologies

Gas
treatment

Water
treatment

32

[Source: Nakashima 2010]

Gas
treatment

Air

. system system Ai system
Gas suction well Pumping well injecllrion v
well -~ I_L/ Air recovery well
Contaminants E
k /" ”O O O O O OU P
p— i O (o] p—
— - Contaminants o) OO ol o OO Ie)
\V4 = oo 0 20
— —> a o OO o] % Contaminants.
— —> = <« O 8) — 8 (o)
—> [ «— e = h]
= = ;8 o
(a) Soil vapor extraction (SVE) (b) Pump and Treat (P&T) (c) Air sparging

72
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Treatment technologies
for contaminated water

B Treatment technologies for contaminated water
@ Category 1 substances (VOCs)

® Aecration method
@ Activated carbon adsorption method
® Advanced oxidation method

Treatment technologies
for contaminated water

B Regarding the contamination of tap water with low concentrations of
VOC:s (volatile organic compounds):

@ Around 1990, when groundwater contamination with VOCs became a
matter of public concern in Japan;

® Some local governments instructed citizens to bring drinking
water (from groundwater) to the boil in a kettle for several
minutes before use (in Chiba and some other prefectures).

B For the possible contamination of tap water with low concentrations of
arsenic:

@ The following protection methods are available:
® To absorb and filter the arsenic using sand or soil.

® To mix iron (metallic iron, iron oxides) with the sand or soil to
enhance the filtering effect.

® To combine coagulating sedimentation with the filtering to
increase the effects of the removal.

» These methods have been implemented by Japanese
researchers for water contaminated with arsenic in
Bangladesh.

73
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Treatment technologies
for contaminated water

B Treatment technologies for contaminated water

@ Category 2 substances (Heavy metals)
® Cation heavy metal (Cd, Hg, Pb)
» Inorganic coagulant method (Cd, Pb)
» Liquid chelate coagulation method (Hg)
» Adsorption method (Cd, Hg, Pb)
® Anion heavy metals (Cr(VI), Se, As)
» Oxidation-reduction coagulation method
e Cr(VI), Se : reductive treatment
e As : oxidative treatment
» Adsorption method (in the case of low concentrations)
® Fluorine: F
» Adsorption method (in the case of low concentrations)
® Boron: B
» Alkali coagulation method, Adsorption method

Off-gas treatment technologies

B Off-gas treatment technologies
€ Activated carbon adsorption method
€ Catalytic combustion method
€ UV decomposition method

74
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Schematic view of the injection of oxidizing and
reducing agents for in-situ chemical decomposition

Oxidizing
and reducing
agents

Oxidizing Oxidizing
and reducing and reducing
agents agents

Injection well Injection pipe

(a) Injection from a well (b) injection from a bore hole (c) mix and stir

38

[Source: Nakashimal
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Target substances and standards

Designated hazardous substances

Concentration standard (Article 5 of the Law)

Soil Content Standard

Soil Leachate Standard

Second Soil Leachate

Reference: Soil Environment

(Article 2 of the Law) <Risk for direct ingestion> <Risk of ingestion from Standard Standard (except for copper
groundwater etc. > )
Carbon Tetrachloride Category 1 <0.002mg / L <0.02mg/ L <0.002mg /L
1,2-Dichloroethane (VOO) <0.004mg / L <0.04mg /L <0.004mg /L
1,1-Dichloroethylene <0.02mg /L <0.2mg/L <0.02mg /L
Cis-1,2-Dichloroethylene <0.04mg /L <0.4mg/L <0.04mg /L
1,3-Dichloropropene <0.002mg / L <0.02mg/ L <0.002mg / L
Dichloromethane <0.02mg/ L <0.2mg/L <0.02mg /L
Tetrachloroethylene <0.0lmg/L <0.lmg/L <0.0lmg /L
1,1,1-Trichloroethane <lmg/L <3mg/L <1lmg/L
1,1,2-Trichloroethane <0.006mg/ L <0.06mg /L <0.006mg /L
Trichloroethylene <0.03mg /L <0.3mg/L <0.03mg /L
Benzene <0.0lmg/L <0.lmg/L <0.0lmg/ L
. . Category 2 <0.3mg/L <0.0lmg /L, and < 1mg/

Cadmium and its compound (Heavy metal <150mg / kg <0.0lmg/L 1kg rice on agricultural field
Hexavalent Chromium etc.) < 9250mg / kg <0.05mg /L <1l.5mg/L <0.05mg /L
compounds
Cyanides compounds ?gnllsgol/al‘{cgd cyanides < Less than detection limit =10mg/L Less than detection limit
Total Mercury and its <0.0005mg / L
compounds <15mg/ kg <0.0005mg / L <0.0005mg / LL

- Alkyl Mercury Less than detection limit Less than detection limit | Less than detection limit
Selenium and its compounds <150mg / kg <0.0lmg/L <0.3mg /L <0.0lmg/ L
Lead and its compounds <150mg / kg <0.0lmg/L <0.3mg/ L <0.0lmg/L
Arsenic and its compounds <150mg / kg <0.0lmg/ L =0.3mg/L = Q.Olmg / L. and < 15mg / kg

soil on rice field

Fluorine and its compounds <4000mg / kg <0.8mg/L <24mg/ L <0.8mg/L
Boron and its compounds <4000mg / kg <lmg/L <30mg/L <lmg/L
Simazine <0.003mg / L <0.03mg/ L <0.003mg /L
Thiuram Cat 3 <0.006mg /L <0.2mg/ L <0.006mg /L
Thiobencarb ( ; ff:ﬁg’micals <0.02mg / L <0.06mg / L. <0.02mg / L
PCB an%l PCBs) Less than detection limit <0.003mg /L Less than detection limit
Organic phosphorus Less than detection limit < 1mg/L Less than detection limit
compounds

76
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ANNEX 1:

Implementation record of the Soil Contamination Countermeasures Act since the
enactment in Feb 15 2003 to the 31 August 2008 (as of 31t August 2008)

(1) Article 3 Investigation

Number of closures of facilities having used Designated Hazardous

4,751
Substances
Number of investigations reported 1,030
Number of organizations undertaking soil contamination 55
investigations
Number of organizations having obtained an exemption for 3 676
investigations through verification by the Prefectural governor ’
Number of organizations currently following the above procedure 96
Others (Considering the two possibilities of carrying out the 79
investigations or asking for an exemption)
Number of designations listed as needing investigation based on 908
the Article 3.
(2) Article 4 Investigation
Number of Investigation orders issued 5
Number of sites listed as contaminated under the above article. 3

[Source: MOEJ (Trans. IGES)]

The number of soil contamination investigations carried out according to the

prefectural government data:
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ANNEX 2:
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ANNEX 3:

Soil Contaminations Countermeasures Contents
Of the total Countermeasure implementation cases recorded by the prefectural
governments (including those not ordered by law) 497 are classified according to

countermeasure method.
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[Source: MOEJ (Trans. IGES)]
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Differences between countermeasures recommended by the law and the real
practice

The Soil Contamination Countermeasures Act recommends various types of
measures according to the degree of contamination and type of material. For sites
registered as designated zone before August 2009, there are 18 sites where the
removal of soil contamination is conducted. In reality, most of the countermeasures
including those for excess soil contaminants (88) and excess elution (194) involve
excavation. This situation leads spread of environment risks. It is one the reason

why this Act was amended.
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ANNEX 4:

T Landfill
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Non designated
treatment facility

Generated
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around 3000,000 t
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According to surveys with
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total order is 670000t and
5000t from the designated
area

Cement factory
* In—country General Constructions
Answered the surveys

Cement factory reception
amount 2100,000 t

(according to the Cement
Association)

Final Disposal

[Source: MOEJ (Trans. IGES)]

Inappropriate disposal of contaminated soil
According to the data from the regional governments, there are many cases of

inappropriate desposal of contaminated soil as can be seen in the following:

(A) Hexavalent chromium contaminated soil was abandoned (July 2006)
Hexavalent chromium was detected from the soil dumping site and despite the
municipal request to rehabilitate the area, nothing was done. Now the buyer of the

land is dealing with the soil contamination countermeasures
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(B) Mercury contaminated soil (November 2003)
Mercury contamination occurred at a thermometre manufacturing centre. The soil

was planned to be treated at appropriate facilities but in reality was transported

elsewhere to undergo the melting process. The manufacturers had planned to treat

250m2.

e ——

(C) Arsenic-contaminated soil (October 2003)
Arsenic exceeding the standards was detected in a soil storage mound.

[Source: MOEJ]

81



Reference

Noguchi, M., Fukuda, M. and Wakata, S. “Soil gas survey by Adsorption Thermal
Desorption/ GC/ PID,” 1991 (in Japanese).

Namashima, M., Tezuka, H., Nakasugi, O. and Hirata, T. “Grasp of a VOCs contaminated
groundwater flow by a linear type subsurface soil gas investigation,” Proceedings of
1996 Spring Conference of Japanese Association of Groundwater Hydrology (JAGH),
1996: 24-29 (in Japanese).

Domenico, P. A. and Schwartz, F. W. “Physical and Chemical Hydrogeology-2rd edition,”
John Wiley & Sons, New York, 1997: 506.

Nakashima, M., Sunami, M., Nakasugi, O. and Hirata, T. “Elucidation of contamination
mechanism in the wide-area groundwater contamination region with multiple
contaminant sources,” Proceedings of the Fifth Symposium on Groundwater and Soil
Contamination and Remediation, 1997: 52-62 (in Japanese).

Maekawa, T. and Nakashima, M. “Present states and problems in geo-environmental
field,” Engineering Geology, Vol. 39, No.1, 1998: 77-80 (in Japanese).

The Japanese Geotechnical Society (ed.). “Investigation, prediction and prediction of soil
and groundwater contamination,” The Japanese Geotechnical Society, 2002 (in
Japanese).

Nakashima, M. and Wu, X. “Development of risk assessment system for contaminated
sites (KT-RISK),” in Gavaskar, A. R. and Silver, C. F. (eds.) “In Situ and On-Site
Bioremdiation-2007,” Battelle Press, Paper O-20, 2007.

Nakasugi, O (Supervesed), GEPC (ed.). “Introduction for use of ‘risk assessment of soil
contamination’ for practitioners,” The Chemical Daily, 2008.

Nakashima, M. “A recent trend over the soil remediation technology of the workplace,”
Journal of High Pressure Gas Safety Institute of Japan, Vol. 46, No.3, 2009: 5-10 (in
Japanese).

Nakashima, M. “Prospective measure technologies of contaminated soil,” Safety Eye,
No.42, 2010: 14-24 (in Japanese).

MOEJ. “Guideline of investigation and measure based on soil contamination
countermeasures  Act,” 2010 (Only Japanese version is available;
http://www.env.go.jp/water/dojo/gl ex-me/index.html /Date: 19, November, 2010).

Documentation from MOEJ

82



