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The trend of remediation of soil contamination in Japan
�����	�����


2Source: Geo-Environment Protection Center (2016)

In 2015, the number of remediation was 1472 and 
cost of remediation was 5.5 million Euro.
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Disaster waste ���
�

20 million ton 
�2000�t

Tsunami deposit
����

11 million ton
1100�t 

Radio Cs contaminated soil 
���Cs�	��

20 million ton 
�2000�t

We faced several geo-
environmental problems
caused by East Japan Great 
earthquake and Tsunami in 2011.

Contaminated soil and waste caused by Disaster
	���������������
��



Geo-environmental problems:
������
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Urban regeneration Large-scale civil engineering works

Brownfield



What we need in the future (Personal view)
• Increase of the needs for re-use the slightly contaminated soil and soils with 

natural contamination as a construction material and other use. 
• �'�XWG@N8>H��T5(+ ��P�7��LEJP�$
*FV_i[P��=

• SciencejAccumulation of the scientific evidence and development the 
framework including the traceability for indicating safety for re-use. 

• .�j��*FVHSP���N:FV.�,M!�P/R9OL<a
ficgiYP"0=

• Sustainability: Consider the not only the human health risk but also 
environment, economic and social.

• �2
4�j`^��dZYICKMB<)h1&h-�QP�;X3�

• Further increase of the importance of the “Stake holder involvement” 
and ”Framework” at the “Decision-making process” for remediation. 
Developing the Sustainable Remediation FrameWork.

• %	P��#�N?CVZ]iYbe\i:�LaficgiYP96
�PDUMV��= SRaficgiYP"0A�6=
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Green Remediation

Sustainable Remediation by SuRF-UK

Reduce the environmental footprint caused by the investigation, 
remediation and  reconstruction.

�	��&�P��?�1��'$H��9F7=H �=9F/

The practice of demonstrating, in terms of environmental, 
economic and social indicators, that the benefit of undertaking 
remediation is greater than its impact and that the optimum 
remediation solution is selected through the use of a balanced 
decision-making process.

���.#��2CA!����@%�3D.,�	��"
@��4:@�+CEB
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Sustainable Remediation
����������

Environment

SocialEconomy

Decision
Making
	���

����������������
��������	���
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Sustainable

Green 
remediation



Green and Sustainable Remediation Progress in Japan
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• GEPC<����1:3;=
– COCARA (LCCO2 calculation software for soil contamination countermeasure)  

development in 2014 >LCCO2275,$�%2014
– SR Acitivitis>SR!�*,��

• Tokyo Metropolitan Government <��"���=
– Study meeting on environmental footprints assessment methods for soil 

contamination countermeasure>&������+().�� �������
�'

– Tokyo Metropolitan (TMG) Environmental Master Plan 2016> &��"����
��2016'

• Tokyo Metropolitan Government & AIST
– Guidelines for evaluation  methods on environmental footprints  in 2015>���
���+-.	!�� ���0/68/:

– Development of a quantitative tool for evaluating several external environmental 
footprints in 2017 >��,	!�� �
#��4;9$�

• Private enterprises
– Takenaka corporation & Kokusai Kogyo co., LTD. Promotes the SR-related researches 



Activities
����

Member(�	�
)
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SuRF-JAPAN was established in June 2016.(2016���� )

Secretary:AIST

Main Member:������
• 14 Private Company (���)
• 8 personal members(��	�)

• Consulting Company
• Construction Company
• Real estate evaluation Com.
• Industry

• 1 local government(��
)
• Tokyo metropolitan gov.

Scientific advisory board
4 person from Univ.

Observer
-MOE (Ministry of Environment)

Research Meeting
(��	)
2-3 / Year

WG2
Sustainable 

Remediation WG

WG1
Green 

Remediation WG

The purpose of SuRF-JAPAN is to discuss the need of sustainable remediation 
in Japan and establishing necessary framework and tools  
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Our activity
Green Remediation WG 
Best Management Practice

BMP'�

Green Remediation WG 
Quantitative evaluation tool
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Sustainable Remediation WG 

Developing White Paper
SR��'��

• 16 �1 16 Chapters

Selection of important index
!�&Index' 


Sustainable Remediation WG 
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1. Literature review and interviews about BMPs.

About 150 BMPs are picked up.150BMP

2. Classified the BMPs to 6 categories.

3. Selected the BMPs from the view of its Effectiveness and 

Social needs. In this phase, the number of BMPs are 72.

6B 7

4. Review by the member of the SuRF-JAPAN. 2

5. Determine the BMPs for Japan.

6. Public comment 

7. Documentation

Procedure of selecting BMP
BMP���

Already
Finished

Future
Work
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Subjected countermeasure methods

���
�	
19 countermeasure methods 

12 for VOC and 14 for Heavy metals

Input parameter �������
Minimum 20 input parameters

Maximum over300 input parameters

Inventory

�����
��

The number of target 

inventories(CO2, etc…)
This tool evaluated about 130 inventories.

Source of Data
Mainly based Milca (Multiple Interface Life 

Cycle Assessment, JEMAI, Japan)

Calculation

��	

Calculating methods of 

environmental Burden

Multiplying “Amount of activities” and 

“Specific consumption unit”.

Integration method

LIME2 (Life-cycle Impact Assessment Method 

based on Endpoint Modeling, JEMAI and AIST, 

Japan)

Output ��
1. Inventories results : 8 and 130

2. Integration result   : 1

Software Spreadsheet base file.

Summary of quantitative evaluation tool developed 

by Tokyo M.G and AIST: �������



Quantitative evaluation tool
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Yasutaka et al.,(2016) Science of The Total Environment (2016), doi:10.1016/j.scitotenv.2016.01.018
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Our activity
Green Remediation WG 
Best Management Practice

BMP'�

Green Remediation WG 
Quantitative evaluation tool
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Sustainable Remediation WG 

Developing White Paper
SR��'��

• 16 �1 16 Chapters

Selection of important index
!�&Index' 


Sustainable Remediation WG 
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Stake Holder and decision making: 
�����������
�

�� ���

���	 ���	

�



SRRTB�!&;Example of indicator of SuRF-UK
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Environment;1� Social;;� Economic;>-

Air;�(1� Human health
�
�S��

Direct costs and direct 
economic benefits
9"Y[^/�7

Soil;��1� Ethical and equity 
consideration 
	0S�<

Indirect costs and indirect 
economic benefits 
L"Y[^/�7

Water;)1� Impact on neighborhoods or 
region; HMUT�O

Gearing 
C5Y[^/�7

Ecology;2�= Community involvement and 
community satisfaction: �'

4

Employment / human capital 
N3S�6F#

Resource;F.,E Uncertainty and evidence�:
��SA 

Flexibility;$G�

Waste;�%/52K etc etc

B��D
P8*�

��B�
d��KB�e

JV�Q
?�

��
*�

�@�+I�
Z_aWI�

Stakeholder; []cX`b\c
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1. Selection the subcategory and parameter (index) and develop 
the weighting method.

• Literature review�����
• Roll playing games ��	�
�����

Sustainable Remediation WG

Environment;#� Social;,� Economic;/�
Air;�#� Human health

���;��
Direct costs and direct 

economic benefits
*�>?@/�)

Soil;
�#� Ethical and equity 
consideration 
�";�-

Indirect costs and indirect 
economic benefits 
7�>?@/�)

Water;�#� Impact on neighborhoods or 
region; 58=<�:

Gearing 
1'>?@/�)

Ecology;$�. Community involvement and 
community satisfaction: ��

	&

Employment / human capital 
9%;�(3�

Resource;3 �2 Uncertainty and evidence�+
��;0�

Flexibility;�4�

Waste;��!'$6 etc etc



Roll playing games 
as landowners, local government, industry

19

Subcategories
Output parameters (Indicator)

Social Economy 
Environment Important

Not
Important

Social for neighborhood, Economy for landowners, Registration for local government…
but  the chance to have a meeting is a starting point of SR
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1. Selection the subcategory and parameter (index) and develop 
the weighting method.

• Literature review
• Roll playing games 

• Interview to professional
• Work shop
• Questionnaire

Sustainable Remediation WG

2. Development the frame work and guideline???

Environment;#� Social;,� Economic;/�
Air;�#� Human health

���;��
Direct costs and direct 

economic benefits
*�>?@/�)

Soil;
�#� Ethical and equity 
consideration 
�";�-

Indirect costs and indirect 
economic benefits 
7�>?@/�)

Water;�#� Impact on neighborhoods or 
region; 58=<�:

Gearing 
1'>?@/�)

Ecology;$�. Community involvement and 
community satisfaction: ��

	&

Employment / human capital 
9%;�(3�

Resource;3 �2 Uncertainty and evidence�+
��;0�

Flexibility;�4�

Waste;��!'$6 etc etc



Future Work of SuRF-JAPAN and AIST
1. Publish the Guideline of GR, “How to use the Quantitative 

Evaluation and BMPs.”=GR%.-69-;%��

2. Publish the “White Paper” for Sustainable Remediation.=
Sustainable Remediation��%��

3. Develop the “Index of SR” and “weighting method“ =SR%
�
��"�&��	�%��

4. Discussion and Collaboration ”how to use the SR and GR 
concept” for regulation. ��%���)SR"GR+#%(�$
���*%�>

5. Discussion ”how to use the SR and GR concept” for decision 
making with multi stakeholder for remediation.14</8:
3<+���,!��%���% '$SR"GR%0;27
5+#%(�$�(��*%�>


