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- 2008: I Incorporating Sustainable Environmental Practices into Remediation of
Contaminated Sites ( L1E 5 £ DX T A DFix el LR EFFEID Q) |
»2009: Principles for Greener Cleanups(&YJ 1) —2 %3 b DT=H DR E) |

1. Energy : IR F—EFREOR/IMEEBEFIGET R ILEF—FEROZFKILE
2. Air: BEEME B LIWEEIIR AR (GHG) HEH E&/IME

3. Water: IKHEEELKEBIRADFZEDE/IME

4. Materials and Waste : # #} EBRZEWY D IRD E I

5. Land and Ecosystems: THIE FUVERERDRE
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[X|: T Green Remediation:Incorporating Sustainable Environmental Practices into Remediation of Contaminated Sites JUS-EPA, 2008.&Y
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TmEIE X RIEE R BT
151 - B 7K BE 151 - 188 | ZA JE £
B RS 5 X #&0)%:_
*&ODE & 1.263 kgCO2/kg
1,000kg 7.3 X 1018 PM10/kg
HH=:
CO2:1,263 kg
PM10:7.3 X 1015 kg
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B SuRF M Case study : 12545
http://www.sustainableremediation.org/library/case-studies/case-study-

initiative-database/

B SuRF-UK Case Studies and Bulletins : 334l &7 L—k
http://www.claire.co.uk/projects-and-initiatives/surf-uk/22-supporting-
materials/95-surf-uk-

HAERR: S1Ho(2016) I EHY

B ITRC(The Interstate Technology & Regulatory Council):
Green and Sustainable Remediation: A Practical Framework : 105545

http://www.itrcweb.org/GuidanceDocuments/GSR-2.pdf
HARGER: S 5(2015)IC#EHY
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S R 0) $ 15“ ( 1 ) SuRF-UK bulletin SuRF1&t)

The following stakeholders were identified:

* Shell;

» Madeira Regional Environmental Agency (MREA)

« Chamber of the Municipality of Funchal (CMF) (local government);

» Surrounding neighbours (adjacent hotel to the east, beach users, some adjacent residents
believed to be on Shell land to the north, and a number of food vendors to the west; and ¢
Buyer/developer (not identified at the present time).
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SRDFEH(2)Tier 1 T

SuRF-UK bulletin SuRF1&Y

1A
Existing site Unrestricted Updated site
masterplan end use NENEIIER

<18 <5 <18 ) <18 <5
months years months years months years

1 2 3 4 5 6

Remedial Option
Thermal desorption (ZAALIE) Y Y N N Y Y
Land farming (SR 27—32%) Y Y N P Y Y
Enhanced bioremediation Y Y P Y Y Y
Soil washing ( L 1E % %) Y Y N N Y Y
Excavation and disposal ({E8IB&%)| N N N N Y Y
Key

Y GE AT EE) Yes — Likely to be applicable

P(RIBETE®HY) Possible — Some uncertainty / constraints

N GE G AS 1) No — Not applicable




SRMD

Assessment Criteria

NS

=151 (3) Tier 2

Assigned
Weighting
BEHFF
E#

=

Key Relevant Indicators

el

BE Direct Economic Costs and Benefits 5 Direct financial benefits of remediation for
Scopleny | BEEOXN{ER organisation
y Indirect Economic Costs and Benefits 0 n/a
Gk m L EE
Employment and Employment Capital |0 n/a
Induced Economic Costs and Benefits |0 n/a
Project Lifespan and Flexibility 3 Ability of project to respond to changing
AT oD Fdn LFEMHE circumstances (incl. discovery of additional
contamination, different soil materials, different
timescales)
RiE Impacts on Air 5 Greenhouse gases (CO2, CH4, N20)
S | (REA~ADEE) VOCs
ment Soil and Ground Conditions 0 n/a
Groundwater and Surface Water 0 n/a
Ecology 0 n/a
Natural Resources and Waste 5 Impacts on waste resources (e.g. landfill space).

(RAEREREZEY)

Handling of materials on-site, off-site and waste.
disposal sources. Use of fossil fuels

SuRF-UK bulletin SuRF1&Y




SR ZEHI(4)Tier 25F{HIEH2

SuRF-UK bulletin SuRF1&Y

Assessment Criteria Assigned Key Relevant Indicators
ST >t 2R Weighting ER iz =
EHTITEE
M
tE Human Health & Safety 5 Can unacceptable risks be mitigated?
Social ANERLEZSE Extent of risks to site workers

(from bioaerosols, allergens, particulate matter, etc.)
Extent of risk to site workers, neighbours, the public
(from operating machinery, traffic movements,
excavation etc.)

Ethics and Equality (fREE&FEZE) |0 n/a
Neighbourhood and Locality 5 Impacts on local community: Dust: $7EE
V{5 & Hhig Impacts on local community: Light: B &f ?

Impacts on local community: Noise: B2 &
Impacts on local community: Odour: E]LY
Impacts on local community: Vibrations: #xE)

Communities and Community 0 n/a

Involvement (X R S0)

Compliance, Uncertainty and 1 Compliance of the work with local and national
Evidence policies, regulatory standards and good practise
FHEEM N Extent to which work is in line with industry working

practices and expectations

Quality of investigation, assessment and plans for
implementation of remediation process

Extent to which the remediation plans can cope with
variation




thnl

= 1{51(5) Tier 257F4

%E %1§IJ (%§ 5ﬁ) SuRF-UK bulletin SURF1XkY

Direct Economic Costs and Project Lifespan and Total Score
Benefits Flexibility
Score Weight Total Score Weight Total &itXa7/
R BAFIT a&t
itis li 22(RE)/40 (5%
Thermal 2 ,itis likely ] \
g , the higher cost 5 10 4 3 12 R)/3(HEE)
esorption option 18 5%
5, itis likely to
Land represent the 5 )5 1 3 3 28/40/3
farming lowest cost 23.3%
option
3, as the
Enhanced estimated
: . costs are likely 24/40/3
blore-mEdl fall between > = 3 3 = 20%
ation the other
options
2, as the cost
Soil is likely to be
hi similar to that 5 10 3 3 9 191/;3/3
washing of Thermal °

Desorption

19




SRDEHI(6) Tier 28HEFERA s s

Overall Scores for each Remedial Option (&5t X37)

Thermal Land Enhanced el Excavation
Desorption 4l s | Bioremediati | G with
2WE SURT7— on TiEESF off-site
=29 disposal

HEHIFR =

Scenario 1 Not

assessed
Scenario 2 55% 66% 64% 56% Not

assessed
Scenario 5 63% 65% 68% 66% 35%

Scenario 6 63% 66% 68% 66% 35%
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SuRF-UK bulletin SuRF1&kY)
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SuRF
Sustainable Remediation Forum

( am )

ISO/TC 190 Soil quality
SC7 WG12

el

ASTM Standard

E2893 — 13 Standard Guide for Greener Cleanups
E2876 — 13 Standard Guide for Integrating Sustainable Objectives into Cleanu
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The Interstate Technology & Regulatory Council,

reen and Sustainable Remediation Team
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Sustainable Remediation Forum (SuRF)

e 2006%FEIZYFI208 CTHILEINET

[FENZITOMRE, R, 105
— SuRF-UK:

— SuRF-Taiwan:
— SURF-USA

— SuRF-Canada :
— SuRF-ANZ:

— SuRF-Italy :

— SuRF-NL:

— SuRF-Brazil:

— SuRF-Colombia
— SuRF-JAPAN

A)HhD L iﬁ/ﬁ F(Z
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http://www.sustainableremediation.org/

* SURFIXISRAA ( INTERNATIONAL SUSTAINABLE REMEDIATION ALLIANCE )
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The International
Sustainable Remediation
Alliance (ISRA)



2
573

o

I DEFER

OBK :11/14 16:00-17:30(A> K EFRE)

auji

OSME - 7AIANFE AFIVR TV A5 . 42)7. BR WE

(Nicole)

OEFHE (ZEM-DHME)

-7 A)7:33[E|H DREXRHE.
EPADT 59 74— )LRT AT SLIZDOWTEFT

- HFA D REIDSustrem2018[ZDULVNTEER,
BETEN)A—ILTHOYLZWCELVYODEHY,
(ALBRAST SV ILEEREIZ T EREE->TLND)

AXYR A —RRSYT DIN—RAPERYT TCSURFDHEE .,
THOT7AIALI2017TDT T ANEERK,

DIV A TAI—T 4T E R,

TA)VARKEDQZEENSSMELSFENT 5T —02avT R,

T D, BHEXEEERT,

ASUF (Za)) TSUILEBEIG

A R)T  RAT—IRIVE —SEZFHE

-BR R —L—-R—TFHER
2DDWGTHRETZBIIRL . GRTIEBMPs% . SRTIE
I A7) —ONSA—3% KRR, FETET14,

26



ASTMTODZEHREE

ASTM E2876
Standard Guide for Integrating Sustainable Objectives into Cleanup

The information provided in this guide provides a framework to evaluate sustainable
aspects in the context of site cleanup. The guide helps users identify factors and
activities they may want to consider in cleanup projects, while protecting human health
and the environment.

http://www.astm.org/Standards/E2876.htm

ASTM E2893
Standard Guide for Greener Cleanups

This guide provides a process for identifying, prioritizing, selecting, implementing,
documenting, and reporting activities to reduce the environmental footprint of a cleanup as
defined by the following core elements.

$¢ ASTM E2893IZDULVTI. 5ED(2016) AAEELLY,
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SURF-JAPAN o

SUSTAINABLE REMEDIATION FORUM JAPAN

SuRF-JAPAN

HOME

Sustainable remediation (SR) is a balanced decision-making process
that aims to maximize the overall environmental, social and economic
benefits from the activities associated with remediation of
contaminated sites. The SR goal can be achieved through
comprehensive consideration of various indicators related to
environmental, social and economic aspects, and selecting the best
practices or optimizing remedy techniques with various stakeholders.

In Japan, pioneered by a few public organizations, such as the
National Institute of Advanced Industrial Science and Technology
(AIST) and the Burecau of Environment, Tokyo Metropolitan
Government, Geo-Environmental Protection Center (GEPC), as well as
a few consulting companies, discussion and studies on SR have been

recently started.
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F4FJL :How to drive research, innovation and sharing information in the
field of sustainable remediation
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"Progress in Sustainable Remediation Worldwide”
% : Stella Karnis — SURF Canada
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Sustainable Remediation & Green Remediation
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