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In 1987, |the United Nations Brundtland Commission defined
sustainability as

“meeting the needs of the present without compromising the
ability of future generations to meet their own needs.”

“‘@uainaun1uieInIs (Uslaa) Tutaguu T@ffZ&iﬁ')?ﬁﬂug‘um'aZz/
IA9A59UNTIYIAUAAL”



http://www.un-documents.net/our-common-future.pdf
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From 1970 to 2017, the annual Following the current trend,
global extraction of materials global materials use could
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IRP research shows that, in 2017
natural resource extraction and
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Decoupling natural resource By 2060, resource efficiency and sustainable consumption and production
use and environmental impacts -
I measures could globally:
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©Vector: Mecrovector & Freepik Source: UNEP and IRP (2020). Sustainable Trade in Resources: Global Material Flows, Circularity and Trade.
Available at https://www.resourcepanel.org/reports
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ecycling The share of recycling

in the global economy
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share of mining
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4 OECD HIGHLIGHTS Global Material Resources Outlook to 2060 - Economic Drivers and Environmental Consequences

Material
intensity
decrease

-1.1%

1980-2017

> -1.3%

2017-2060

Greenhouse gas emissions in 2060 from
materials extraction and processing

Key metals®

OECD HIGHLIGHTS Global Material Resources Outlook to 2060 - Economic Drivers and Environmental Consequences - 5

Concrete

“The key metals are Al, Cu, Fe, Mn, Ni, Pb, Zn

21%

21% of total

emissions
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Primary and
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impacts per kg
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100-200 yrs
Exhaustion
Period
Antimony, Gold,
Boron, Silver,
Bismuth,
Molybdenum

100 yrs Exhaustion Period
COPPER

200-1000 yrs Exhaustion Period
Indium, Chromium, Zinc, Nickel,
Tungsten, Tin, Rhenium,
Selenium, Cadmium
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Social Economic Aspects
- business ethics

- fair trade

- worker's benefits

NFZUIUNTITAILLE
NIDLAUTZU

SOCIETY ECONOMICS

-Standard of living -Growth
-Education -Profit
-Jobs -Cost saving

Fatanaay : Tanswensag1alussansnaw e e e
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LALAANANTENUY

LATYFND : ANaNDULNUNTASYUTINALINES

SUSTAINABILITY |

A : aummauﬂfa'mél’mmﬁsumé’aﬂuaem
‘I/\I’éll,ﬁﬂx‘] U%’UUEQF’!mﬂqW%aﬁ LL‘UQ‘ﬂuU‘JﬂHGZjﬁ Social Environmental: ENVIRONMENT Environmental Economic

- Conservation policies - energy efficiency
-Natural resource use - renewable fuels

Ud1u3IUVa9 Stakeholders NnsEAY G R Pl “Pokusion prevenion s

- Global stewardshi
P -Bio-diversity - green technology

' Figure 2. Interplay of the environmental, economic, and social aspects of sustainable development
(Mark Fedkin [23]; adopted from the University of Michigan Sustainability Assessment [56]).
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ENGINEERING Scope of Works

INDUSTRY PRODUCTS
ENERGY TRANSPORTATION SERVICES

SERVICES
COMMERCIALS WASTES
RESIDENTIAL POLLUTIONS

RAW MATERIALS AGRICULTURE IMPACTS
RESOURCES DEPLETION

ENV.& SOCIAL IMPACTS

QUALITY OF LIFE
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ENGINEERING Scope of Works and Sustainable Development ¥+

INDUSTRY PRODUCTS

TRANSPORTATION SERVICES
SERVICES "GREEN"
COMMERCIALS
RESIDENTIAL WASTES
AGRICULTURE POLLUTIONS
“Sustainable” IMPACTS
“LOW”
RESOURCES DEPLETION “LOW CARBON”
SUSTAINABLE ,

ENERGY
EFFICIENCY
CONSERVATION
RENEWABLE

RAW MATERIALS
REUSE

RECOVERY
RECYCLING ENV. & SOCIAL IMPACTS

MINIMUM
Enhanced Positive

QUALITY OF LIFE
SUFFICIENCY
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Envi & Nat
Resources
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Honesty Carefulness
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We need new challenges - redefine engineering
culture away from “Building things”

The 19th (& 20th?) The 21st Century
Century Engineer Engineer

AAINSIIUNLEaNN

AUBINBUAINADINT E (T I . 48
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expense, to meet society’s wants minimum to meet society’s needs

' Visible construction, at great public Providing and Refurbishing the

"ImpEE |
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ing to accelerate delivery of the Sustainable Development Goals

t is engineering that applies scientific knowledge, technical methods and design
principles to the practice of solving the problems that hamper sustainable
development....

* The engineering community and individual engineers, inspired and guided by the
2030 Agenda for Sustainable Development, must acquire a clearer understanding of
their roles and responsibilities for delivering the SDGs.

* Engineering communities worldwide need to embrace the ultimate mission of
engineering and engineers today in the advancement of the SDGs...

 ...and to carry out engineering practices in a more sustainable, innovative, j
eco-friendly and safer way, while achieving net zero carbon emissions.

[~ (-9 o
L?.I‘iJﬂ’J’?&Iﬂ’?ﬂV’J\??]@\?ZV\?F)JJ
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Engineering for Sustainable Development

Marlene Kanga®'

1.
ENGINEERING
A MORE
SUSTAINABLE
WORLD

sident (2017-2019), World Federation of Engineering Organizations.

SUSTAINABLE ¢ #™
DEVELOPMENT ™

GOOD HEALTH QUALITY GENDER

1 NO
POVERTY

1

DECENT WORK AND
ECONOMIC GROWTH

o

CLIMATE 1 LIFE
ACTION BELOW WATER

AND WELL'BEING EDUCATION EQUALITY

INDUSTRY. INNOVATION 10 REDUCED
ANDINFRASTRUCTURE INEQUALITIES

V'S
(=)
v
1 PEACE, JUSTICE 1

AND STRONG
INSTITUTIONS

PARTNERSHIPS
FORTHE GOALS

CLEAN WATER
AND SANITATION

SUSTAINABLE

DEVELOPMENT

GOALS

United Nations Sustainable [

Goal 1: End poverty in all its forms everywhere

Goal 2: End hunger, achieve food security and
improved nutrition and promote sustainable
agriculture

Goal 3: Ensure healthy lives and promote well-being
for all at all ages

Goal 4: Ensure inclusive and equitable quality
education and promote lifelong learning opportunities
for all

Goal 5: Achieve gender equality and empower all
women and girls

Goal 6: Ensure availability and sustainable
management of water and sanitation for all

Goal 7: Ensure access to affordable, reliable,
sustainable and modern energy for all

Goal 8: Promote sustained, inclusive and
sustainable economic growth, full and productive
employment and decent work for all

Goal 9: Build resilient infrastructure, promote
inclusive and sustainable industrialization and foster
innovation

Goal 10: Reduce inequality within and among
countries

Goal 11: Make cities and human settiements
inclusive, safe, resilient and sustainable

Goal 12: Ensure sustainable consumption and
production pattems

Goal 13: Take urgent action to combat climate
change and its impacts

Goal 14: Conserve and sustainably use the
oceans, seas and marine resources for sustainable
development

Goal 15: Protect, restore and promote sustainable
use of terrestrial ecosystems, sustainably manage
forests, combat desertification, and halt and reverse
land degradation and halt biodiversity loss

Goal 16: Promote peaceful and inclusive societies
for sustainable development, provide access to
justice for all and build effective, accountable and
inclusive institutions at all levels

Goal 17: Strengthen the means of implementation
and revitalize the global partnership for sustainable
development
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GUIDANCE FOR ENGINEERING PROFESSIONALS

4. Contribute to building a sustainable society, present and future

. Apply professional and responsible judgement and take a
leadership role on sustainability

. Do more than just comply with legislation and codes: be prepared
to challenge the status quo

4. Use resources efficiently and effectively
5. Seek multiple views to solve sustainability challenges

©. Manage risk to minimise adverse impact and maximise benefit to
people and the environment

Engineerin
'Co%ncil d

For further information visit: www.engc.org.uk/sustainability
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Appendix 2:

Engineers Australia Sustainability Policy

Purpose

Engineers Australia and its members are committed to
creating and delivering outcomes that will ensure the
long-term survival of life on earth in a fair and equitable
manner.

For our members, sustainability means that future
generations will enjoy environmental, social and
economic conditions that are equal to or better than
those enjoyed by the present generation.

Our Code of Ethics requires us to develop engineering
solutions that repair and regenerate both natural and
social capital, while maintaining economic health.

Context

Engineers Australia acknowledges that to achieve
sustainability outcomes requires transformative change
in business practices, lifestyles, and in the way resource
allocation decisions are made.

Fundamental to this change is the recognition that
a healthy economy is underpinned by a healthy
environment and respect for all life on earth.

Engineers Australia and its members commit to ensuring
all relevant stakeholders are consulted, and that open
and regular reporting of progress towards delivering
sustainability outcomes forms a fundamental component
of engineering practice.

Principles

In implementing sustainability across any engineering

activity, members of Engineers Australia should:

1. Objectively apply engineering knowledge, skill, and
experience to achieve measurable outcomes that
enhance both natural and social capital.

2. Maintain an up-to-date knowledge and understanding
of sustainability principles and practices relevant to
their area of practice.

3. Seek outcomes that deliver fairness and equity within
the present generation as well as between present
and future generations.

4. Think holistically, and innovatively, and account for
externalities and whole of life impacts, such that there
is a net sustainability benefit.

. Be proactive in addressing risks to the environment,
society and the economy.

. Build shared community value, robustness, and
resilience.

wn

(o

~

. Always practice within the Engineers Australia Code of
Ethics.

Guidance

Engineers Australia, as an organisation, considers that
sustainability is a key consideration, informed by societal
expectations, technical knowledge and expertise, and is
to be applied in all areas of its endeavours and strongly
promoted to all of its members.

This Sustainability Policy is supported by an
Implementation Plan, which articulates specific changes
to engineering practice that arise from adoption of this
Policy.

Specific sustainability considerations to be applied to
engineering practice (policy and projects) include (not in
priority order):

1. The use of resources should not exceed the limits of
regeneration.

2. The use of non-renewable resources should create
enduring asset value (everlasting and/or fully
recyclable), and be limited to applications where
substitution with renewable resources is not practical.

W

. Engineering design, including product design, should
be whole system based, with consideration of all
impacts from product inception to reuse/repurposing.

4. Product and project design should consider longevity,
component re-use, repair and recyclability.

(9]

. Eliminating waste should be a primary design
consideration. Unavoidable waste from any one
process should be examined for recycling potential as
input to another productive process.

6. The rate of release of any substances to the
environment should do no net harm, and be limited
to the capacity of the environment to absorb or
assimilate the substances, and maintain continuity
of ecosystem services. In all instances, such releases
should be lifecycle-costed and attributed.

7. Proactive and integrated solutions are preferable to
reactive, linear, “end of pipe” solutions, such that there
is a net sustainability benefit.

8. In circumstances where scientific information is
inconclusive, or incomplete, the precautionary
principle and risk management practices should be
applied to ensure irreversible negative consequences
are avoided and not passed as a liability to future
generations.

November 2014

46
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engineerscanada
ingénieurscanada

National guideline on sustainable
development and environmental
stewardship for professional engineers

4.0 The Ten Guidelines

The following ten guidelines encompass the principles of SD&ES as applied to the practice of engineering in projects that
are executed by, and the responsibility of engineers.

It is highly recommended that engineering regulators compile these into a single page and to be placed alongside the Code
of Ethics as official posted documents to remind engineers of their professional practice and responsibilities to serve the

public interest.

Engineering regulators may strengthen these guidelines by replacing the word “should” with “shall” or “must”.

Engineers:

1.

2.

Should maintain and continuously improve awareness and understanding of environmental stewardship,
sustainability principles and issues related to their field of practice.

Should use expertise of others to adequately address environmental and sustainability issues and enhance
understanding and improve practices.

Should incorporate global, regional and local societal values applicable to their work.

Should establish mutually agreed sustainability indicators and criteria for environmental stewardship at the earliest
possible stage in projects, and evaluate these periodically against performance targets.

Should assess the costs and benefits of environmental protection, eco-system components, and sustainability in
evaluating the economic viability of the work.

Should integrate environmental stewardship and sustainability planning into the life-cycle planning and
management of activities that impact the environment, and should implement efficient, sustainable solutions.
Should seek and disseminate innovations that achieve a balance between environmental, social and economic
factors while contributing to healthy surroundings in the built and natural environment.

Should become engaged in a leadership role in the ongoing discussion of sustainability and environmental
stewardship and solicit input from stakeholders and accredited experts in an open and transparent manner.
Should assure that projects comply with regulatory and legal requirements by the application of best available,
economically viable technologies and procedures.

Should implement risk mitigation measures in time to minimize environmental degradation where there are threats
of serious or irreversible damage but a lack of scientific certainty.
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Sustainable Development, Environmental

Stewardship & the Engineer
“Engineers are involved with two kinds
of projects:

* They design and build projects
that meet basic human needs ...

* They design and build facilities ‘ _ﬁ . e LT

and systems to mitigate
environmental problems ... “

< WFEO (2002)

The engineering profession is neutral
Engineering projects are NOT neutral

Engineering activities offer many opportunities to pursue sustainable
development and environmental stewardship

ICTTT T
g

S
s,

! _‘Ih

— Engineers can advocate and contribute to a positive future through clean(er)

technologies

— Engineers placing more emphasis on technologies and mechanisms that

substitute high impacts with lower imiacts e.g. renewable energy

OO(-'%:O World Federation of Engineering Organizations
ngog Feédération Mondiale des Organisations d'Ingénieurs

PN
Search
v

ICS < 91 <~ 91.040 < 91.040.01

1ISO 216/8:2020

Sustainability in buildings and civil
engineering works — Indicators and
benchmarks — Principles,
requirements and guidelines

A bSt ra Ct {Z] Preview

This document defines principles, requirements and guidelines for the
development and use of benchmarks when assessing the economic, social and/or
environmental performance of buildings and civil engineering works by using
sustainability indicators.

It complements and supports the application of ISO 21929-1 and ISO/TS 21929-2
by creating principles and requirements for the establishment of benchmarks that
support target setting, decision making and communication to third parties. This
document is also related to ISO 21931-1 and ISO 21931-2 by creating principles,
requirements and guidelines for the establishment and use of benchmarks related
to environmental performance and other aspects of sustainability.

This document describes three types of values for benchmarks (performance
levels for comparison purposes):
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Sustainability Principles

We consider that three key principles are the basis of 5 Technological options must favour choices that minimise
sustainability. The overarching problem is the need to manage the use of resources and reduce risks.

changes in the environment, many of which are increasingly
human-induced and need to be addressed to avoid long-term
degradation of the environment.

The material and energy intensity used in products,
processes or systems needs to be reduced significantly
— by 10 to 50 times — using recycling and minimisation
techniques.

Principle 1: Maintaining the viability of the planet A Waste streams during the life cycle of products,
processes or systems must be minimised to the
assimilative capacity of the local and global
environments.

b5 Humans need to maintain the integrity of global and local
biophysical systems.

Renewable resources must be managed within
sustainable harvest rates and non-renewable resource
depletion rates must equal the rate at which renewable
substitutes take their place.

‘ hRaag
Any use and production of environmentally hazardous eoo
materials must be minimised and carried out prudently

if necessary.

Principle 2: Providing for equity within and between Principle 3: Solving problems holistically

genarations 1s Problem solutions must be needs-based, rather than

Humans, now and in the future, must have equal technology-driven.
access to choices in life that reduce significant gaps
between people in areas such as health, security, social
recognition and political influence.

Demand growth targets must be realistically assessed
and if necessary managed, rather than simply meeting
predictions.

Total consumption of resources needs to be within
the environment’s sustainable capacity, and balanced
between the affluent and those yet to fulfil their basic
needs.

A holistic, systems-based approach must be used to solve
problems, rather than technology focusing on only single
aspects of problems.

Unsustainable practices must be reduced to zero over
time, and where practicable past degradation shall be
addressed.

Present resource use and development must be
considered over a sufficiently long timescale that future
generations are not disadvantaged.

Engineers New Zealand

Problem solutions must be based on prudent risk

Those directly affected by engineering projects, products, management approaches.

processes or systems must be consulted and their views
incorporated into the planning and decision-making
processes.
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WFEO Model Code of Practice
for Sustainable Development and Environmental Stewardship

World Federation of Engineering Organizations Think Global and Act Local

%} Fédéra‘hon Mondiale des Organisations d'lngénieurs . Maintain and continuously improve awareness and understanding of environmental stewardship,

sustainability principles and issues related to your field of practice.

Use expertise of others in the areas where your own knowledge is not adequate to address
environmental and sustainability issues.

> WHO WE ARE Vv WHAT WE DO Vv WFEO IN ACTION Vv
Incorporate global, regional, indigenous and local societal values applicable to your work, including local

and community concerns, quality of life and other social concerns related to environmental impact along
SUSTAINABLE DEVELOPMENT GOALS v COMMITTEES AND WGS Vv with traditional and cultural values.

Implement sustainability outcomes at the earliest possible stage employing applicable standards and
criteria related to sustainability and the environment.

Assess the costs and benefits of environmental protection, eco-system components and sustainability in
evaluating the economic viability of the work, with proper consideration of climate change and extreme
events.

The Code of Practice for Sustainable Development and Environmental
Stewa rdSh I p Integrate environmental stewardship and sustainability planning into the life-cycle planning and
management of activities that impact the environment, and implement efficient, sustainable solutions.

Seek innovations that recognize environmental, social and economic factors while contributing to healthy
surroundings in both the built and natural environment.

Develop locally appropriate engagement processes for stakeholders, both external and internal, to solicit
their input in an open and transparent manner, and respond to all concerns — economic, social and
environmental in a timely fashion in ways that are consistent with the scope of your assignment. Disclose
information necessary to protect public safety to the appropriate authorities.

Ensure that projects comply with regulatory and legal requirements and endeavour to exceed or better
them by the application of best available, economically viable methodologies, technologies and
procedures for stakeholders.

. Where there are threats of serious or irreversible damage but scientific certainty is lacking, implement
risk mitigation measures in time to minimize environmental degradation.
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The Model Code of Practice identifies ten principles that engineers
can follow to establish leadership

* Each Code principle provides context
— Detailed guidance

— Explanatory commentary

WFEO . The Code principles ..
The Model

Code of

Practice for

Engineers

9
.‘ L/~ World Federation of Engineering Organizations
o‘-‘ X

¢

06> Federation Mondiale des Organisations d'Ingénieurs



Model Code of Practice 1

We are Knowledge & Competency

Engineers’

Maintain and continuously improve awareness
and understanding of environmental steward
ship & sustainability principles

Engineers should:

WFEO * Recognize the extent that professional activities

affect the environment and sustainability

The MOdeI Have a working knowledge of sustainability
Recognize the importance of Environmental

COde Of Management Systems (EMS)

Pra Ctlce for Stay informed of major environmental issues

Maintain expertise and keep up with

EnglneerS advancements

' Q%gr%o World Federation of Engineering Organizations \ ‘
OO 06> Federation Mondiale des Organisations d'Ingenieurs e




We are

Engineers’

WFEO

The Model
Code of
Practice for
Engineers

Model Code of Practice 2
Limits to Competency

Use expertise of others in the areas
where your own knowledge is not
adequate

Engineers should:

e Recognize that environmental issues
and sustainability are interdisciplinary S
in nature N iy e =
Undertake only the aspects of environmental work that they are
competent to perform

Seek out and use environmental specialists to provide expert advice on
environmental issues

Consult disciplines outside of engineering
— Social impacts
— External economic impacts

O%%%%O World Federation of Engineering Organizations \
OO 08 Federation Mondiale des Organisations d'Ingenieurs
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WFEO

The Model
Code of

Practice for
Engineers

Model Code of Practice 3
Social Impacts

Incorporate global, regional and
local societal values applicable to
your work

Engineers should:

* Keep a broad perspective beyond local
conditions and the immediate future

Note that local conditions and social impacts influence engineering
actions

Identify the positive and negative effects of proposed actions
Seek information and input on societal values
Look beyond initial solutions to better understand broader consequences

» Entertain a healthy skepticism on be »the public.gooe
Q%gf-%o World Federation of Engineering Organizations \ . B
X 1 k

Federation Mondiale des Organisations d'Ingénieurs v
s



We are Model Code of Practice 4
Enginee rs’ Sustainability Outcomes

Implement sustainability outcomes at the earliest possible
stage employing all applicable standards and criteria

Engineers should:

* Begin the environmental assessment Recognize the value of multi-
process at the earliest planning stages disciplinary involvement in decision

WFEO of an initiative making

The M Odel Consider scientific research, Identify and promote cost-efficient
engineering design principles and local solutions that integrate social,

Code Of operating experiences environmental and economic factors

Comply with environmental Communicate relevant technical,

Pra Ctlce fOr assessment requirements economic, environmental, and social

1 . information to decision-makers
Eng | nee rs Explore, develop and document criteria
which reflect sustainability standards

' Qoog(-?%o World Federation of Engineering Organizations \ ‘
OO 08 Federation Mondiale des Organisations dIngenieurs e
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Engineers’ LUANIINI5TNUIAINTIUINBU UG Sustainability
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N15URUATYTINNATUD
“n15983UNULAUIY - sustainability” Ya93AINS
Y A
VoA
* N13983UNULAUINU - sustainability 1UUEaWARNSTZEZE12
® 91NAVUNAIRUFNDIYVDILATINTG D8 Y UVRINANN U YFTEUY

® A3NISLAZNSWYINSNUIUN UAINDINDI5UIUVINANTENUNIS Y S ULLAL TS 84
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Engineers® LUINIINITHUAAINTIUINBU UG Sustainability
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Preserve biodiversity and

LUANIINITENUIAINTTULINUN LU

Stay within ecosystem’s
respect all life forms carrying capacityin terms
regardless of how useful of resource development
they are to humankind and waste assimilation

Sustainability

Environment

UIUININTUN

Develop closed cycles
Preserve access to i, y

1 1 S 1 of operation and
991U 3 AURANVDY ,

: consumption to
essential to health and I
; i minimize waste
wellbeing

6 Ll o/ v / Engineer processes holistically ~ \
n15983NULAUIY - ' :

Look beyond your

use system analysis, and

Offset the use of non-
integrate environmental

¥ renewable resources by
e . impact assessment tools

own locality and the investments in
¢
immediate future renewable substitutes

Seek stakeholder Internalize all costs
involvement while within the value of
Ensure that all material and respecting local goods and services

energy inputs and outputs

Sustainability”

subsidiarity and cultures (polluters must pay) Stimulate innovation to
Figure 1- Engineering and the Public Good are asinherently safe and : facilitate the adaptation of

benign aspossible more efficientand

greener technologies

P 4

Society

Results:
Sustainable
Development

Engineering:
Constraint
Management

Offer individuals and
communities the
opportunity to increase
their capabilities

Figure 3. Classification of sustainable engineering principles versus

economic criteria.

Know your ‘needs’ and
wants’. Put primary focuson
achieving needs of larger

number of individuals

A

Allocate in a fair manner
benefits and costs related
to economic activity and

public policies

Economy

Maintain a positive
genuine long term
investment considering

all types of capital

environmental, social,




LLU VNN TVT’] N ’]‘Lﬁ ﬂ’g ARREN Lﬂ o) Social Economic Aspects

- business ethics

W1llg Sustainability Sl il

Satisfy needs __ genefits sharing

of societ it
Capacity i 1O oA e Innovation &

building for / SOCIETY <> \.  ECONOMICS Greener

communities " g of fiving o Technologies

| -Education -Profit A
Consider -Jobs \ -Cost saving cl q
. ibili -Equal rtuni “~ -R&D osed system
beyond locality Accessibility to qual opportunity | | y

and immediate ecosys.tems Minimize waste
future services SUSTAINABILITY ’

Renewable

Safe/non polluted raw
resources

materials and energy ;3

g

Social Environmental: ENVIRONMENT Environmental Economic

- Conservation policies - energy efficiency

- Environmental justice -Natural resource use - renewable fuels

- Global stewardship -Pollution prevention - subsidies, incentives
-Bio-diversity > - green technology

Carrying capacity — Preserve biodiversity

Fig 0L 4l aspects of sustainable development
(Mark Fedkin [“’] adopted from the Unl\ ersity of Mlchlgan Sustainability Assessment [56]).
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The relation of sustainability to innovation, risk management and resilience is shown in Figure 5 below.

DRIVER INITIAL RESPONSE PROCESS OUTCOME

Economic, social or Innovation Risk management Desired Undesired

environmental changes : N
8 Established methods Sustainability process

Resilience Weakness

Legacy environmental,
Sustainability social and economic,
l.e. environmental negatives

social and economic
positives

In this diagram sustainability is both a process and an outcome and the sustainability process is a powerful form of risk management

Figure 5: the relation of sustainability to innovation,
risk management and resilience




LUINIINI5HNUIAINTTULINBU LUg Sustainability

I nNsaanuuulAgInig

N1999LRU/A19LASINNS

maszfiufanandanssaugmseans (SEA)
Sustainability Objectives
N1TUSLAAINYALILASNAIY
AATIZUNIWAAN

* Environment : impacts (EIA, EHIA)

* Economic : (Cost/Benefit, LCA, IRP)

* Social : impacts (SIA)
NSNAIUSINUDITHNT Y

Life Cycle Thinking is a Must for
Engineers

$;
1 eri
"

material

Image taken from: http://www.ami.ac.uk/courses/topics/0109_Ict/

Eco Design (passive, BIM,
Building Automation, Life Cycle
Analysis)
Design Rating (LEED,
TREEs,Green Building, BEC)
Sustainable Procurement
Resource Efficiency
* Materials & Energy
* Waste & Emissions
* Process Optimization
e Climate Change
Adaptation
Sustainable Communities
e Sharing of
Ownership/Profits
* Social Enterprise
* Eco New Community

N1SAL R U W/ATUIENS b

Y

* Environmental Protection
* Waste/Emissions

Management
* 3R
* Economic Considerations
* Regional

Growth/Contributions
e Operational Efficiency
* Continuous Improvement
* Social Considerations
 Complaints Management
e Community Consultations
* Maintaining Community’s
Commitments
e Community Sharing
* Public Reporting
* Good Governance
* End of Life Management
* Recovery & Recycling
e Circular Economy

 Bio Circular Green
e Urban Mining




We are Y 1L191190115919UANSsHNRU U Sustainability /5
Engineers - €

M29819 Sustainability Objectives

and Air Quality
Reduce total energy use per capita
Reduce energy used per dollar of output from industry

Reduce total quantity of air pollutants per capita

* Increase proportion of renewable fuels

 Water, Materials and Waste

* Reduce total water use per capita
* Decrease amount of sewage and industrial waste discharged to streams or oceans

* Increase proportion of sewage and industrial waste treated to reusable quality

. * Increase amount of organic waste returned to the soil




We are Y 11997119N159199ANSsHNRU U Sustainability /za
Engineers v

m29819 Sustainability Objectives

* Land, Green Spaces and Biodiversity

* Preserve agricultural land and natural landscape at the
urban fringe

* Increase proportion of urban redevelopment to new
development

* Increase population density and employment in transit-
oriented locations

* Transportation
* Reduce automobile use (VKT or VMT) per capita
* Reduce average commute to and from work

* Increase transit, walk/bike and carpooling




Engineers’ LAT09NBLALITN15EINTU Sustainability

hcureq —prevention—

single
compartment

Waste Toxi regulation
oxics Use a
Minimisation Reduction Cleaner driven

Production
Pollution

Control
Reuse,

Recovery
& Recycling

Clean Pollution Eco Efficiency
Technology Prevention

Design for business

multi . Environment driven
compartment Industrial Ecology

pollutant . lifecycle / system
focus process / facility focus

focus
R




We are . LUINNT9IUAAINTTULNEUN LYY Sustainability
Engineers

* AauALiun13lATINIg
® SEA (Strategic Environmental Assessment)

® EIA / EHIA / ESIA/SIA / HIA (Heritage Impact Assessment)
* ANUUNIT

® Social Trusts, Stakeholder Capitalism

- d - o . ® ESG (Environment, Social and Governance)
bAIBINBDLLESITNTITATNTU ® BEC / Green buildings- TREES / LEED / Clean Production / Renewable

Energy Technologies/ Carbon Capture and Storage / Low Carbon

Sustainability

Technology/Recovery & Recycling
® SMART Technologies
® PP (Public Participation)

%4

* Hugnangliau
® Circular Economy/Recycling
® Bio Circular and Green Economy (BCG)

® Urban Mining / Landfill Mining
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A CASE STUDY:

SUSTAINABLE IRON AND STEEL INDUSTRY
DEVELOPMENT: Planning and Design

NIAANEN
N13ITILLANU
JYNLLUU

v Quanchai Leepowpanth
1ATINITARAIUN .
ANFINANSSU Department of Mining and Petroleum Engineering

Chulalongkorn University

ANNUZIY

' Oct. 16, 2015




Conceptual Approach

Weare. ~ .
Engincers' [l

Three important related components

o * Eco Industrial complex
FratiAgsE Goneept » Eco New Town

Site Position -
NI1919LLN Y Stuldy Outlclome »  Eco Communities
29 NLLUU

TASINITNIU
ANFAINNTTY

ANNUZIY

¢01-Nov-22
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Enginecers® jJi=

Eco Industrial Complex

Clean + Green Design
NSaANEN ISO 14001 Compliance
A5 9L Eco — Efficiency
Zero Discharge
N Green Area 25%
lasansaIun Best Available + Clean Technology
NEINNTTU Best Available Pollution Control Technology
q 3R — Reduce, Reuse, Recycle Implementation

ARINNIE

HANNUFIU
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Eco New Town

Green Building Concept
NSaANEN Low Carbon Society
1527190 Zero Waste Discharge
3R — Reduce, Reuse, Recycle Implementation
N Training Center
1ATINTITHAIL Vocational / Technical School

DRNE1RNTIA Promote R & D for New Technology and
“ Innovation

Entrepreneur Development Center

ARINNIE

HANNUFIU
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Eco Communities

Sustainable Communities

Low Carbon Society
NSEUANI 3R — Reduce, Reuse, Recycle Implementation
A5 U Social/business Enterprise Development
Community Involvement
Public Information Flow

2DNLLUU
TASINISWRIUN
2AFAINNTTY

HANNUFIU
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R A B
AV A AR s,

NSaANEN
N1519LAY
29NULUU
1ASINITWRIUN
ANFAINNTITY

ANNUZIY

Purpose Concept Site Location Study Outcome Participation
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NIAUANET N1TINAUBINLUUTATINITHAILIYA AN TTURANNUFIU

NSAIANN :
Sustainable Iron and
Steel Industry
Development :
Feasibility, Planning

and Design

LUIAANISINIUN

(%4

A189N1SNER 5 a1uau/Al wanau

« NAIULATYFNLABTI
+ LEHIUNTTAULAVBALATHNANHAA

v

. SURAYDURDEHIAN

. Jdrulun1sanadnuenaulugeny

. aaduvnniswasuulasann .
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NINUFIY

A189015080 5 arusu/Al wanau

a va

‘Lé’fmwiuia?iazmﬂLLavmsthumw qﬂ
¢
ASAANEI Tduszlovinswensagnaaunuseasn

o/ fa Y [
Sustainable Iron and aqsnwauwﬂaau NWANTU LA

NSWYINTTITUYIR
Steel Industry

AWNUIANTTAINADULAZUBINUNDU
Development :

e : USuugeanninainvasussuvuluyuyy
Feasibility, Planning

: AUV IYNBULazvinIsEaNIU
and Design
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NIAUANET N1TINAUBINLUUTATINITHAILIYA AN TTURANNUFIU

29AUZNAUNIINILANIN

1. 38180 250,000 dwt

nsANE : 2. grugnavinssuBelivad BF/BOF
Sustainable Iron and ﬁuﬁ 5,000+3000 13
Steel Industry ssuuihld > 120,000 au.a./3u
Development : g9 UL 35-42 a1 au.4l.
Feasibility, Planning S¥UU RO > 120,000 au.4./9U
and Design 3. Wasluieiivg 40,000 A
wudl 6,250
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Project
Components

Industrial
Water Resource
Eco Town

¢01-Nov-22

Upstream/downstream 8 million m2 (5000 rai)
Raw materials stock yard

Sintering /Palletizing plant/Coking plant
BF/BOF/Continuous caster

Hot rolled /Cold rolled plant

Power generation plant

De-toxication plant/Oxygen production plants

Water supply reservoir/Water treatment

Waste water treatment plant

Waste recycling and plastic separation/Slag recycling plant
Related steel industry 5 million m2 (3000 rai)

Total land area requirement 13 million m2
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Steel Industry - NRINUNUSLATARIUTIINADN
Development HIANLAZANNINYIN
Feasibility, Planning - wu9/lasannsausng Wui

and Design AALINADULASNINYINTTITUVIA
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Project
Components

Port
Industrial
Water Resource
Eco Town

*01-Nov-22

Iron & Steel Industrial Complex

» Safeguard policy and requirements
» Conceptual Desian
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Engi —
PO Eco New Town

» To accommodate the expansion of
industry

Project * To create the Eco-Town as a center of
Components the development

o
NIUANTYT - Requirements and
N19319LNU Industrial Conceptual Planning & Design

29NLLUU Water Resource
Y Eco Town

1ASINITWRIUI

BAEINNI T

ANNUZIY

*01-Nov-22

Googl
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Laem Singh New Town : Forcast for 30 years

» & al & e a ¢
lkUQTU3|ﬂ'l‘5l1la€luLlﬂaﬂﬂu’ﬂ‘a'lm'ﬂu“ﬂﬂﬁﬂ“

120,000
100,000 J/.

80,000 Existing Communities
|

-+ Eco New Town
40,000 |

NSAIANE

20,000 -= Total (Eco Industrial
113N U e Town)
28N UU
Iﬂiﬂﬂ’ﬁw{mw} Year Year Year Year

Saroup 6-10 16-20 | 21-25 | 26-30
AR NNTIIU 1) Existing Communities 53,000 60,000 | 63,000 | 66,000

< X 2) Population N.T. 27,000 35200 | 39,600 | 44,000
Lwa ﬂwuﬁ 1 u Total Population 80,000 95,200 102,600 | 110,000
' Increasing Population 30,400 45,600 | 53,000 | 60,400

60,000

aqu91 (A1)

Industrial Eco Town
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Tuszeing

Existing communities

.

AUARRDIUN AN /T
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Q . Pt
New town center ;

\

New town

Buffer zone
| Industrial complex

» Components
- Iron & Steel Complex + Port
- Buffer Zone
- New Town
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- Existing Communities + Rural Area

7
H

00000+ -+ +

Study area
Amphur
Tambol
Highway
New Road
Street
River,Klong

Reservoir

S.I.C.

Hospital

Health Care
Government Office

School

Wat
Tourist Destination

Existing Center
N.T.

Rural Area

Urban Area

Tourist Destination




Laem Singh Eco New Town
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Eco Town



We are

Engineers’

| Safeguard policy anhd requirements f

R
AIEUANEN
139U
ARINNIE

TASINISWRIUN

AR NNTIIU

HANNUFIU

Policy

Component

Requirements

1. Physical
protection

Green Area

>25% of total area

Protection strip

>50 m. width with trees planting
around perimeter

Buffer zone

2 km. width buffer for iron & steel
complex and 1 km. for related
industry with town planning
measures

2. Environment
protection and
energy efficiency

Production
technology

Best available technology

Sox and NOx
control technology

Lime gypsum desulphurization
NH3 SCR or better available

Eco Town
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Policy Components Requirements

2. Environment SOx and NOx and Dust Less than existing
protection and Emissions standards
energy efficiency.

. Air Pollution monitoring Installation of CEM systems
NIUANYI and display stations

A153719LLNU Energy conservation Installation of energy
reclamation from

BRI production units
(BF/CDQ/BOF etc. for

1TASINISWEIU BF/BOF route)

Electricity generation Natural gas fired power

2MNea1NIFU plant
9 . .

< & Cooling water discharge
maﬂwug'm <+3 degree of ambient

Industrial Eco Town
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Policy

Components

Requirements

2. Environment
protection and
energy efficiency.

Water use

Water recycling rate >95%

Solid waste

Utilization of BF slag >98%

Utilization of community
waste

Establishing a recycling
facility to use recycled
plastic material from
community solid waste as a
feed stock for production
units

R&D and climate change
reduction

Establishing R&D project
and implementation plan
carbon capture and storage
to reduce climate change

Industrial

Eco Town
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1. water circulation
2. make up water
3. Total

Make up water 2.30%

=)

Evaporation
2.30 %

97.70%
2.30%
100.00%

Reuse 0.37%

Waste water

Waste water

- Treatment

0.37 %

Reuse 97.33%

Waste water from Cooling system

*01-Nov-22
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Policy Components Requirements

3. Socio-Economic | Quality of life, social and Establishing the
improvement environment improvement | “Environment, Social and
QoL Development Fund”
collected from annual
production of crude steel

ﬂﬁﬂjﬁﬂ‘hﬂ Establishing

social/community business

113ITIILLNU improvement programs

28N UU Community involvement Local employment and local
o and participation contracting priority
1ASINITIRIU

AR NNTIIU

Local company registration
Supporting R&D projects

& A and scholarships to local
maﬂwuﬁ'm educational institutes

Eco Town
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Policy Components Requirements

3. Socio-Economic | Coordination and Establishing the effective

improvement communication grieven /communities
complaints management

mechanism
Establishing a company-

ﬂ'ﬁﬂ‘jﬁﬂ‘lﬂ’] community coordination
committee

A139TILLANY

gdanNLUU

TASINITNRIUD

Qﬂﬁ"l‘l/iﬂiﬁ i\

ANNUZIY

Industrial Eco Town
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Session 1
AWIIUURLHNIAND
Q&A
Session 2

Panel Discussion
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(A1uUN) LS-C-CB RN-C-CB

1. SIALAUNIFAINNEIUT DI

1.1 AulsaSounasnnu

1.2 adUngaviasil

1.3 Ayine

2. ANINUNAAEINNTTH 2,717.0
3. ANUNQAENNTTH 567.0
4. NOINUNUSAATHAIUIFWINGDY FIANLATAMNINGIN 250.0

E}EY 3,884
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