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Animation of Sustainable

Remediation
www.claire.co.uk/surfuk

subtitled into many different languages including: Chinese;
Spanish; Portuguese; Russian; Modern Arabic; French; German;
Hungarian; Polish; Turkish; Malaysian and Indonesian
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. Debunking Myths about Sustainable Remediation




Cautionary Note

The companies in which Royal Dutch Shell plc directly and indirectly owns investments are separate legal entities. In this pr esent ation 0Shell 6, 0Shell groupod ¢
are sometimes used for convenience where references are made to Royal Dutch Shell plc and its subsidiaries in general. Likewi se,t he words owedé, Ousd and oour
refer to Royal Dutch Shell plc and subsidiaries in general or to those who work for them. These terms are also used where no useful purpose is served by identifying the particular entity

or entities. 66Subsidiariesdd, 0Shell subsidiariesdéd and wBith&koyhl Duch SBhelbplt eitbes directly or indiealydhas n t hi s pr
control. Entities and unincorporated arrangements over whi chiresSh edrd hajsoijmti ndp eroattirmd s @,r er gEme
which Shell has significant influence but neither control inteagresjtadi nts aworetdr dlorarce nrveefnd rernecdke tt ®
indirect ownership interest held by Shell in an entity or unincorporated joint arrangement, after exclusion of all third -party i nterest.

This presentation contains forward -looking statements (within the meaning of the U.S. Private Securities Litigation Reform Act o f 1995) concerning the financial condition, results of

operations and businesses of Royal Dutch Shell. All statements other than statements of historical fact are, or may be deemed to be, forward -looking statements. Forward -looking
statements are statements of future expectations that are based eaknowaand gnknonan nskstaisd uccertaintiesnt e x p e
that could cause actual results, performance or events to differ materially from those expressed or implied in these statemen ts. Forward -looking statements include, among other

things, statements concerning the potential exposure of Royal Dutch Shell to market risks and statements expressing managemen t Gespectations, beliefs, estimates, forecasts,

projections and assumptions. Theseforward -l ooki ng statements are identified by theimbiutsieornd, t&d& arst iamidp epthe @&,e s6 Ghe
66esti matedd, Ob6expect6d, 66goal s6d, 606intenddd, O66mayododksodoobpeschedelséd, O60saekodkdddsbHopl d:
terms and phrases. There are a number of factors that could affect the future operations of Royal Dutch Shell and could cause th ose results to differ materially from those expressed

in the forward -looking statements included in this [report], including (without limitation): () price fluctuations in crude oil and natural gas; (b) changes in de
(c) currency fluctuations; (d) drilling and production results; (e) reserves estimates; (f) loss of market share and industry co mpetition; (g) environmental and physical risks; (h) risks

associated with the identification of suitable potential acquisition properties and targets, and successful negotiation and c omp letion of such transactions; (i) the risk of doing business

in developing countries and countries subject to international sanctions; (j) legislative, fiscal and regulatory developments including regulatory measures addressing climate change;

(k) economic and financial market conditions in various countries and regions; (I) political risks, including the risks of ex pro priation and renegotiation of the terms of contracts with

governmental entities, delays or advancements in the approval of projects and delays in the reimbursement for shared costs; a nd (m) changes in trading conditions. No assurance is

provided that future dividend payments will match or exceed previous dividend payments. All forward -looking statements contained in this [report] are expressly qualified in their

entirety by the cautionary statements contained or referred to in this section. Readers should not place undue reliance on fo rwa rd-looking statements. Additional risk factors that may

affect future results are conkferthayea ended Daeamper 31, 2D18B (avaiableSahvenw shéllscon? 0 /investor and www.sec.gov ). These risk factors also

expressly qualify all forward looking statements contained in this presentation and should be considered by the reader. Each forward -looking statement speaks only as of the date of

this presentation, May 21 2019. Neither Royal Dutch Shell plc nor any of its subsidiaries undertake any obligation to publicl y update or revise any forward -looking statement as a result

of new information, future events or other information. In light of these risks, results could differ materially from those s tat ed, implied or inferred from the forward -looking statements

contained in this presentation.

nglrﬁ;é%b%%oelu&lgga(gg tlo_l}ldl terms, such as resources, in this presentation that United States Securities and Exchange Commission (SEC) strictly prohibits us from im%%?r%a in our filings

with the SEC. U.S. Investors are urged to consider closely the disclosure in our Form 20 -F, File No 1-32575, available on the SE C website www.sec.gov.



Take-away messages

A Sustainable Remediation concepts have developed rapidly in the past decade
A SURFUK, and related, organizations
A guidance has been prepared in numerous countries
A 1SO Standard 18504:2017

A The alignment in thinking necessary to develop an ISO standard also allowed joint statements of
intent from practitioner and policy maker groups regarding sustainable remediation (NICOLE &
Common Forum, 2013).

A Despite the consistent standards and guidance/frameworks, there continues to be occasional
misunderstanding of the goals of sustainable remediation.

A This presentation collates some of the common misconceptions, inaccurate claims and statements
about sustainable remediation, and presents a view from a SURF -UK Framework/ ISO Standard

author.

Shell Global Solutions (UK) Ltd May 2019



What is Sustainable Remediation?

A SURFUK
A0OThe practice of demonstrati:
environmental, economic and social indicators, that the _
benefit of undertaking remediation is greater than its Economic Sustainable
impact, and that the optimum remediation solution is

selected through the use of a balanced decision -

making process. o

Environmental

A 1SO 18504:2017
Aoel i mination and/ or control ( k s
safe and timely manner whilst  optimising the

environmental |, soci al and economic value of t he w

Shell Global Solutions (UK) Ltd May 2019 8



The journey

Maturity

Maturity

Growth

Maturity

Growth

Recycle \\\
Reuse ‘
Growth
i Dig N Transform
Pump L Biodegrade
Birth , Bury
Discarded “_ Bumn
Intensive Sustainable
Wastes ——  Treatments —* Methods
1960 1990 2020
Knowledge: Ignorance Recognition Increasing understanding (and expectation)
Response: Apathy Outrage Increasingly objective response
' Remediation: None Every molecule Risk-based Sustainable risk-management

Shell Global Solutions (UK) Ltd

May 2019



Some myths about sustainable remediation

Myth 1. Sustainability means you can do less
remediation and leave unacceptable risks in

place

Reality :

Risk prevails over sustainability as the criteria to
trigger remedial action.

Sustainability assessment informs us of the best

way to manage unacceptable risks.

Shell Global Solutions (UK) Ltd

Myth2. Just

makes it so

Reality :

saying

a project

Unsupported claims bring the reputation of

sustainable remediation into question.

Cl ai ms of

demonstrated by compliance with relevant best

practice documents.

OSust ai

nabl

May 2019

e

rem

10



More myths about sustainable remediation

Myth 3. It is only about saving money

Reality :

Efficient use of capital is important, but an SR
assessment also considers environmental and
social considerations.

Sustainability assessment can lead to significant
value creation across all three pillars of
sustainability economic, social and

environmental

Shell Global Solutions (UK) Ltd

Myth 4 . Green Remediation and Sustainable

Remediation are the same thing

Reality :

Sustainable Remediation and Green
Remediation are not synonymous with one
another. Assessors should be clear about which

framework they are adopting and why.

May 2019 11



Even more myths about sustainable remediation

Myth 5. It is a new paradigm that requires much Myth 6 . Sustainability assessment is the same as
expertise, time and expense conducting a CO , footprint analysis

Reality : Reality :

Sustainable (and risk -based) management does Sustainability assessment requires an assessor to
require some skills development. However, it is think broadly to ensure a valid and balanced

not a new paradigm and draws heavily on what assessment.

the contaminated site community already know CO, / GHG emissions are an important

and are familiar with. consideration, but not the only one.

Shell Global Solutions (UK) Ltd May 2019

12



Yet more myths about sustainable remediation

Myth 7 . The assessment of social performance

requires complex input from social scientists

Reality :

The use of existing governance structures, and
fair and proper consideration of the effects of
different remediation options on the range of
stakeholders present is possible within existing

structures and systems.

Shell Global Solutions (UK) Ltd

Myth 8 . Sustainability can be directly and

precisely measured

Reality :

It is the relative performance of the remediation
options, and the selection of one, after
appropriate stakeholder input, as the best or

most sustainable option.

May 2019 13



Conclusions

A Sustainable remediation assessment shows us how to manage unacceptable risks to human health
and the environment in the best, most sustainable, way.

A Sustainable Remediation provides a framework to incorporate sustainable development principles
into remediation projects and deliver significant value for affected parties and society more
broadly.

A In debunking some myths about Sustainable Remediation it is hoped that consistent application of
1ISO 18504:2017/ SURFUK framework (or equivalently robust guidance) will facilitate even wider use
of Sustainable Remediation around the world.

Shell Global Solutions (UK) Ltd May 2019
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For the full paper

Smith, JWN, 2019. Debunking myths about sustainable remediation.
Remediation J. , http://dx.doi.org/10.1002/rem.21587

Shell Global Solutions (UK) Ltd
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Debunking myths about sustainable remediation
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1G and S have evolved during the decade 2007-2017. From the estab-

Group, Department of Civil and Structural
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lishment of the first Sustainable Remediation forum (SURF) in 2007, to publication of ASTM and
IS0 by 2017. has been around the world to reflect local regula-
tory systems, and much has been leared in applying t
it projects. In the b significant inproj

Ltd, Lange Kieiweg 40, Rijswijk. The
Emait: jor

have be of the print of the reme-
diation program, improved social performance, and cost savings and/or value creation. The initial
advocates for the concept of sustainable remediation were quickly supported by early adopters

who saw its potential to improve the industry's px but they also had to
R fromother parties. During the deb RN,
a and SURF workshops around the world, various

opinions were formed and positions stated. Some proved to be correct, others not so, With the
recent publication of 1SO Standard 18504 and the benefit of a decade's-worth of hindsight on

ogr and project delivery, this paper summarizes
2 number of myths and misunderstandings that have been stated regarding sustainable remedi-
ation and seeks to debunk them. S diati shows us how to manage
unacceptable risks to human health and the environment in the best, that is to say the most sus-
tainable, way. It provides the land Industry a 1o Incorpo-

into jects and di significant value for
set out in this paper, it is hoped f 1SO18504/SuRF-UK (or equivalently
FRAES will facilit S e . e e weil

KEYWORDS

1 | INTRODUCTION

The concept of r i (SR) of solls and
groundwater was first formally articulated in 2007 when the Sustain-
able Remediation Forum (SURF) was established in the USA. In the
following decade to 2017, it progressed from the idea of a few far-
sighted advocates to the mainstream in the remediation industry. It
is now the subject of both an ASTM International (ASTM Interna
tional, 2013) and i O ization for i (150)
standard (1SO, 2017). The application of SR has spread around the

15018504, SuRF-UK, sustainable remediation

to encourage appropriate application. These have largely been insti-
gated by the various national SR fora (the SuRFs), as well as collab-
orative i land i izations such as the US.
Interstate Technology & Regulatory Council (ITRC; www.itrcweb.org),
the EU's Network for Industrially Co-ordinated Sustainable Land Man-
agement in Europe (NICOLE; www.nicole.org) and the EU Common
Forum (www.commonforum.ew/) that bring policy-makers, regulators,
consultants, industry, and academia together (Exhibit 1), The alignment
in thinking necessary to develop an 1SO standard also allowed joint
t f intent f

and policy maker groups regard-

world rapidly, and has been prepared in Ing SR (NICOLE & Common Forum, 2013).

This is an open access articke under the terms of the Creative Commons Attribution License, e e, and repr medium, provided
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Promoting Sustainable Remediation in
N 10 YEARS & BEYOND Australia and New Zealand

Sustainable
Remediation

SURRNZ Key activities and future plans

Elimination and/or control of unacceptable risks in a safe and timely manner
whilstoptimisingthe environmental, social and economic value of the work

John Hunt Ventia & SURF ANZ
Paul Nathanail, LQOM & SuURF ANZ
Peter Nadebaum, GHD & SuRF ANZ
Tony Scott, Coffey & SURF ANZ



Su RI;\NZ' An ALGA Interest Group

A ALGA Sustainable Remediation Interest GroBpRFRANZ
A Independent member of International Sustainable Remediation Alliance (ISRA)

A Committed to development and promotion of sustainable remediation practices in
contaminated land and groundwater projects

A 2019 Steering committee (appointed annually):
A Tony Scott{Coffey Environment) Chair Dr John Hunt\(entig)

A Dr Fouad Abo (GHD) CiaranLavery(Arcadis)

A Tanya Astbury (Viva Energy) Dr PeterNadebaum(GHD)

A lanBatterley(Senversh Dr David TullyContaminated Land Solutions)
A Mitzi Bolton KristinWasleyEPA Vic

A Scott Carroll (Tellus Holdings) Louise Wilson Jacobs NZ

The steering committee is also assisted by: Ryan Gilbert (Eurofins), Therese Hammond (GHD), Geordie McMillan (Envirencés)targ&l Dr
PaulNathanail(LQM)



Overall

Overall objective of SURF ANZ Is to achieve the situation that:

Applying the principles of Sustainable Remediation is recognised as a
necessary part of developing a site remediation and management
strategy, Is written into formal regulatory requirements, and is a normal
part of responding to site contamination.

When this is achieved, there will no longer any need for SURF ANZ.
We are not there yet.

Our committee meets monthly with this in mind.



Strategy

APromote awareness, need for, and knowledge of how to apply Sustainable
Remediation

AEmbed SR within the merging National Remediation Framework (NRF)

AEmbedSRwithin InfrastructureSustainabilityCouncilof Australia(ISCAjanking
and certificationprocesdor major infrastructureprojects

AEngagewith GreenBuildingCouncilof Australiaand assistthem in recognising
SRon property developmentsaspart of their ratingscheme

AEncourage application of ISO 18504 in Australia and internationally.
ARun technical seminars in Australia and New Zealand
AShare SURF ANZ program with international partners

AWork with Standards Australia to adopt ISO 18504 as an Australian Standard.
AReinforce thaSR isiowto remediate not whether or how much to remediate



SURRANZ Technical Seminars =

.
Dampier

A 180 delegates over three weeks at 8 Australian citiestend to New Zealand ity

A Introduced 1SO 18504 to clients, consultants and regulators; links with Faman
the National Remediation Framework (NRF) and sustainability of major infrastru: ... -
projects

xxxxxxxxxxxx

A Presentations bynfrastructure Sustainability Council of Australia (ISQARxndatory for
large projects
A Presentations by Sustainable Remediation award winners
A E.g. Coffey projectsolar pumping and heating for enhanceesitu hydrocarbon
remediation
A Presentations by State Regulators

A All refer to sustainability; very positive on relevance and application of the ISO and the
NRF

A Some already carry out internal appraisals of sustainability of remediation proposals
A Some expect to be directly referring to the ISO and the NRF

A 1SO 18504 reassures regulators that SR approach has international support; will be helpful in
applying SR when remediating and managing contaminated sites.



National Remediation Framework and
Sustainable Remediation

Linear decision basis:

AComply with legal requirements

ANo unacceptable risks to human health and the environment during

remediation and after remediation
- Feasible optiong then consider sustainability (cost benefit)

ATransparent decision making based on evidence and science
AGood governance and stakeholder involvement



Established a Sustainable Remediation Prize
Awarded at Annual ALGA Gala Dinner

Primary criteria:

a. Remediation project largely finalised within last 2 calendar years including the entry
submission year (or policy, if evidence of it having influenced projects is provided) in Australia
or New Zealand

b. Significant attention to environmental, economic and social components

. Entry includes a description of a conceptual relationship to SURF ANZ or international SR
framework(s) or to ISO 18504:2017 on Sustainable Remediation

d. Evidence of significant sustainability outcomes

Additional criteria:

a. Evidence of specific social and environmental improvement and economic benefit
b. Evidence of beneficial brownfields development attributes

c. Evidence of engagement of the project with regulatory practice requirements local
jurisdictional regulator

d. Evidence of meaningful engagement with the community.



|dentifying benefits of adopting a sustainable remediation approach

Making the case that it offers a competitive advantage

Encourages
Abroader view and balancing of issues
Aldentifying, confronting and gaining acceptance of risk

ACan reduce cost, usage of resources, offers other benefits
such as avoiding unnecessary wastage and providing for
future uses eg agriculture

ASatisfy Government and client requirements for
sustainability

Particularly: lower cost, lower energy use, less use of resources



Developing a SR Strategy: Project Specific Checklist

Requirement Specificcomponents for consideration Specificcomponents for consideration

Projectframing: project ConceptuaBite Model |dentify options to I_dentifyoptions and combinat_ions of options that are
objectives and Statement on objectives break sourcepathway- likely to meet regulatory requirements and have an

: Regulatoryrequirements receptor linkages acceptable residual risk
constraints .
Risks that need to be addressed

|dentify and engage Stakeholder engagement plan Undertake sustainable Consultation with stakeholders
relevant stakeholders remediation Reuvisit objectives and constraints if necessary
assessment Reconsider options and combinations of optidins
necessary

Agree format and scope Confirmobjectives and risk drivers with stakeholders

for sustainable Agree on regulatory requirements Select preferred Consult and agree with stakeholders that key
remediation assessmer Project assessment boundaries (sp_atlgl, time) ~ remediation strategy regulatory requirements and.rlsks will be addresged,
Agree Assessment approach (qualitative/quantitative and that expectedutcome will offer overall benefits
Agree Indicators and metrics and will be acceptable
Develop Plan should include requirements for implementatior

implementation plan monitoring, maintaining, validate



Final comments about Sustainable Remediation

A Tremendous opportunity!

A Encourages
A thinking through the issues when developing remedial strategies for each site
A a more rigorous approach to considering the issues
A audit the process to confirm that policies and guidance have been considered

A Reduces risk that poor remedial strategies will be adopted (eg by vested
Interests)

A lmproves on current (erratic) approach to remediation - Formalises, makes more
transparent and regularised, practice applied (irregularly) to many sites

A Reduces cost and usage of energy and resources
A Maintains social licence to operate/develop site
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Parallels between ISO 14001:2015
and the SURF UK Framework

Complementary Objectives to support an existing
Environmental Management System

A Hayley Thomas i Shell Global Solutions International BV.
A Frank Evans i National Grid

SURE, %
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Introduction

SuURF UK provides a framework which allows the sustainability of
remediation strategies to be evaluated (considering environmental, social
and economic factors).

While the SURF UK framework is routinely used by some environmental
practitioners and well informed land owners, there remains scope to further
embed the approach within the contaminated land arena.

This presentation will seek to identify synergies between the SURF UK
Framework and the widely popular international environment management
standard ISO 14001:2015.

Identification of the commonalities will allow both practitioners and problem
holders to leverage mutually beneficial practices to drive enhanced

environmental performance whilst contributing to sustainability.
SuUuRF %

www.claire.co.uk/surfuk SUSTAINABLE REMEDIATION FORUM UK 30



ISO 14001:2015 and Sustainability

A 1SO 14001 provides organizations with a framework for developing
environmental management systems (EMS) to support protection of the
environment and respond to changing environmental conditions in balance
with socio-economic needs.

A In 2015 the standard was revised. There is now an increased emphasis on
how ISO 14001:2015 can support sustainable development, including a
focus on how environmental management can influence an organizations
strateqic thinking, encouraging better environmental performance and
environmental protection (including use of resources and demands placed
on the environment) as well as supporting consideration of a life cycle
perspective.

A Certification to ISO 14001 has grown to over 350,000 organizations globally,

with over 100,000 organizations certified within Europe. @
SuURF

www.claire.co.uk/surfuk SUSTAINABLE REMEDIATION FORUM UK 31



SuRF UK Framework

A The process of identifying sustainable remediation is defined by SURF-UK
as Nthe practice of demonstrating, I n te
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-ma ki ng process. O

A SuRF-UK identifies a number of key principles that are associated with
sustainable remediation. The key principles are:
I Principle 1: Protection of human health and the wider environment.
i Principle 2: Safe working practices.
i Principle 3: Consistent, clear and reproducible evidence-based decision-making.
i Principle 4: Record keeping and transparent reporting.
i Principle 5: Good governance and stakeholder involvement,
i Principle 6: Sound science.

A The SuRF UK approach is reflected in ISO 18504:2017, which is widely

applicable where regulatory frameworks allow.
SuRF @

www.claire.co.uk/surfuk SUSTAINABLE REMEDIATION FORUM UK 32



14001:2015
content
summary

Introduction &
Scope

Context of the
Organisation

Leadership

Both referenceSustainable Developmerdnd thethree pillars of
sustainability (environmental, social and Economic).

Shared Principles regardipgotection of the environment(Principle 1)
and consideration of ife-cycle perspective

Integrated Environmental ManagemeqiSuRRJK provides a clear

ldentifying Synergies

Synergies (14001 and SuRF UK)

14001:2015
content
summary

Planning &
Support

implementable approach for demonstrating remediation does not result
in unintended impacts to the environment.

Understanding the context of an organization provides a ‘egiel
opportunity to consider its commitment to sustainable remediation and

Operation

associated limitations and boundaries. -

The strong requirement for the identification of relevanterested

partiesas well as their needs and expectations is aligned $itRFJK
Principle 5 (Good governance astaikeholder engagement

Application of theSURRJK framework can easily establish a
commitment tosustainable developmentvithin an organizations

Performance

Environmental Management System (EMS).

- SURE YQa

NEO23yAlAzy fKtd adadraytosEYalatlgn &y os

the 'plan/project’ design phase of projects ('Stage A') and the

UNBYSRAFNGA2Y AYLESYSydrarzya adraslMProVeR3eRb: ¢uaa
with requirements forstrategic thinkingat the ‘top management' or

leadership level of an organization.

Synergies (14001 and SuRF UK)

hNEFYATFdiA2yad ySSR (2 RSGSNX¥AYS (KS wWoy(
have asignificant environmental impactonsidering dife cycle perspective

Adopting the concepts of sustainable remediation ensures the recognition of

both the positive and negative impactsf remediation.

wSIdZANBYSyida 2y 2NAEIYyAIlIGA2ya (2 RSTAYS
opportunity commit an organization to following a process of sustainable

remediation.

Communicatiorrequirements within 1ISO 14001 presents an opportunity for

stakeholder management approaches in sustainable remediation projects to

be linked into communication goals of an ISO14001 compliant

environmental management system.

Documentedinformation is a requirement of ISO14001 and is aligned with

Principle 4 oSURFUK framework.

1ISO14001 requires control of processes in line with their environmental
management system and with regard tdife cycle perspective

Plang Dog Checkg Act Model: Compatible with the SURF UK definitions of
W{GI 38 [1yR oM T S winilxhe (e to monitor and validate
(Check) an implemented remedial strategy.

Monitoring, measuring, analyzing and evaluatemwyironmental

performanceof an organization's activities is a requirement of ISO14001. It

would also be an expectation of any organization carrying our sustainable
Or&meSiatiéh Rnd Aligns BS8ARFEK Principles 4 and 6.

F3S . Q0 Aa FfA3aySR
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Performance
Evaluation and
Improvement

ldentifying Synergies

Introduction
and Scope

Context of the

Sustainable Development Organisation

Three Pillars of Sustainability
Protection of the Environment

Positive and Negative Impacts SR Considering Limitations
Demonstrating Performance Life Cycle Perspective and Boundaries
(metrics) Stakeholders
Record Keeping
Sound Science
1ISO 14001:2015
Emphasis on Strategic
Life Cycle Perspective N _ Thinking
PDCA: Stage B Positive and Negative Impacts PDCA: Stage A

PDCA: Stage A
Stakeholder Involvement
Record Keeping

Establish Commitment to
Sustainable Development/SR

Leadership

Support SuRF

SUSTAINABLE REMEDIATION FORUM UK

Planning &
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Conclusions

Land owners or practitioners with existing certification to ISO 14001 can
strengthen their EMS by embedding sustainable remediation practices in
their projects.

This is best done by following relevant SURF guidance (where available) or
the ISO Standard on Sustainable remediation (ISO 18504:2017).

Synergies apply in both directions:

I 1SO14001 compliant organizations are likely to be thinking about environmental
sustainability-factors already and can easily incorporate them into remediation projects;

I Organizations that already adopt Sustainable Remediation frameworks can strengthen their
environmental / sustainability performance, link it more directly to an EMS and easily
demonstrate it through SR project documentation.

Wider European and Global uptake of SR principles can be supported given

the broad applicability of 1ISO documentation (ISO 14001:2015 and ISO

18504:2017).
SuRF @

www.claire.co.uk/surfuk SUSTAINABLE REMEDIATION FORUM UK 35



Thank you.
Any questions?
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How to manage the huge
amount of radio-Cs
contaminated solil in Fukushima
(more) sustainably?

Sl S LRF-JAPAN Q @5@

NICOLE
Metwork f

stwork for Industrially Contaminated Land in Eung, 2]
SUSTENTAVEL
MEDIATION FORUM JAPAN
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=, SUSTAINABLE
applicata alle Bonifiche

wstralo: L
e 10 YEARS & BEYOND FORUM SUR LA
S REHABILITATION f REMEDIATION
DURABLE FORUM Suslainable Remediation Forum
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How to manage the huge amount of raeis
contaminated soll in Fukushima
more sustainably?

Tetsuo Yasutakand Paul Bardas

INational Institute of Advanced Industrial Science and
Technology and chair 8&uRFRJAPAN
2r3 Environmental Technology Ltd

If you need the information of th8&uRKJAPAN, please go to post:01!

This presentation is not the work 8uRFRJAPAN but the case study of the application of SR.
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Fukushima Daiichi Nuclear Power Plant Accidents in 2011

Radioactive materials are diffused in the environment.

\. ( - ¥ S :»':I' ) 3 lf

https://ramap.jmc.or.jp/map
Extension site of Distribution Map of Radiation Date,

\_



https://ramap.jmc.or.jp/map

Decontamination Process(202917)

In order to recover the environment,
decontamination work was carried out from 2012 to 2017.

1. To removethe contaminated soil and various JEEFe
materials. X

2. Topackthe contaminated soil and other
materialsin the Flexible Containers.

3. To movethe soil totemporary storage sites
near the decontaminated areand keep them
. fora 37 years

he volume of contaminated soll Is
About 13 million ton
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Decontamination Process(202917)

. To removehe contaminated soil and various
materials

. Topackthe contaminated soil and other
materialsin the Flexible Containers.

. To movethe soil totemporary storage sites
near the decontaminated areand keep them
for a 3years

Interim storage facility(201:2045)

. To movethe Fleconpacks tanterim storage facility
near the Nuclear Plant and keep them for 30 years.

Finaldisposafacility (2045)

. The final disposal site of the contaminated soil will take place
outsidethe Fukushima prefecture until 204& decision by the
Japanese Cabinet in 2011 and 2012) 4




Environmentaproblem

2019 2045
Interim storage site

Final disposal site.

A ﬁ Out side the Fukus)gima

Transport $#
13 million ton |
Of S O I I 4 mﬁ,‘lﬂi’;‘;ﬁ""ﬁg&’r )

A Environmental burden of excavation, transportation of the soil
and built the final disposal site (G@€mission, land use, energy
consumptionetc)

A Almost all soil will be clean after 14300 years because of the
half live of Cs137 is 30 years.
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Economicaproblem

How much Is the decontamination cost?

nT OAT T AZ2ZY ¢

(This cost not include the final disposal site)

https://www.env.go.jp/jishin/rmp/conf/law-jokyo06/lj06 mat02.pdf



https://www.env.go.jp/jishin/rmp/conf/law-jokyo06/lj06_mat02.pdf

Soclabproblem

How to select the place of the Final disposal siﬂe

Interim storage facility Final 'disposal facility

A How to develop the stakeholder consensus building
to select the final storage site?
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Preliminary SR evaluation:

ENVIRONMENT SOCIAL ECONOMY
Optionl | Move the contaminated _Hidh Government The most
. . environmental keeps promise 5 expensive
- S_Oll to t_he flnql storage | surden 1 The place may| option 1
overnment site which built outside | Difficulty of the | not be decided
approach Fukushima. Pref. Con. Building 1 | 1y the deadline
2
: Reuse the the low level | Lowenvironmenta) Government | The cheap
Option2 contaminated soil as roa ja“rde” and reduce promise 3 option 4
_ _ e use of clean soil| . L.
Reuse construction materials. Confliction
. with residents
Approach Difficulty of the Con.
PP 4\ Building 1 near the reuse
-~ place
T.B.D. T.B.D. T.B.D. T.B.D.

Option3
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Conclusion

| think the current situation is not sustainable
both environment, social and economical aspect.

We have to find more sustainable solution using
SR concept during next 10 years.
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SURFKJIAPAN was established in June 2016.

Member
Main Me_mber: Scientific advisory board
A 14 Private Company 4 person from Univ.

A 8 personal members
A Consulting Company
A Construction Company
A Real estate evaluation Com.
A Industry
A 1 local government

Observer
-MOE (Ministry of Environment)

A Tokyo metropolitan gov. SSEEETEAS
Activities WG1 WG2
Research Meeting :
5.3/ Year Green Sustainable
Remediation WG Remediation WG

The purpose cSURFJAPAN is to discuss the need of sustainable remediation
In Japan and establishing necessary framework and tools
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Resilient Land Remediation
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