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/I}r\r\» organ ica
i h— i [
\ / engineering
- 4 creating a sustainable future



http://youtu.be/EF_xdvn52As

77\ O\ organica

This cot
Examir
facing c
iInfrastru
*Imagin¢
world
Understand clean
disruption options and
case studies

engineering
regling a sustainable future



What does Sustainability
Mean to you?




Defining Our Goal

" Planet -

Environmental
Outcomes

_ _ ENVIRONMENT:
/""" OUR PLACES
| People -

Satisfied
Users

SOCIAL NANCIAL:
OUR ROJECT &
CUSTOMERS INVESTMENT
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SUSTAINABLE CITIES AGENDA

e Australia’s population is expected to
rise by 60 per cent by 2050,
reaching 35 million people.

e Most of us — nearly 85 per cent - will
choose to live in cities.
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Climate risk and

Infrastructure

e

Above: Desalination plant at Kwinana,
RN Western Australia
S‘ _' Left: Photo of meltwater stream flowi
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http://www.farnorthscience.com/wordpress/wp-content/uploads/2007/09/greenlandiceflow.jpg

Engineering Perspective
e There is a credible % risk of climate
change impacting during the 50-200
year life of engineering projects.

e Under engineering risk management
principals the risks are high and
foreseeable.




SUSTAINABLE CITIES AGENDA

e Australia’s population is expected to
rise by 60 per cent by 2050,
reaching 35 million people.

e Most of us — nearly 85 per cent - will
choose to live in cities.




How do we create a positive
vision?
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Who is responsible?

e The public
— Policy & Regulation? /
—Voluntary measures
- NGOs

e Sustainability as a
Business Driver

e Corporate Responsibility
e Economics & Engineering




Technology adoption in US households Our World

Technology adoption rates, measured as the percentage of households in the United States using a particular
technology.

in Data

100% T Flush toilet

|l Electricity access
- Vacuum
80% lll- Refrigerator
Household refrigerator
— Colour TV
|"‘-'I IC !.O'.'L.' d '-,'.!.E'
60% - Automobile
Home air conditioning
Social media usage
40% Washing machine
Tablet
- Landline
Amazon Prime users
Podcasting
20% Ebook reader
0%
1860 1880 1200 1920 1940 1960 1980 2000 2019
Source: Comin and Hobijn (2004) and others CCRBY

Mote: See the sources tab for definitions of househoid adoption, or adoption rates, by technology type.

e https://ourworldindata.org/technology-adoption
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https://ourworldindata.org/technology-adoption

Business Case = winners and losers

ENVIRONMENT:
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Trends in solar
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We Forecast a 15% Global EV Adoption Rate by 2028 Led by China and the EU
Globel BV adoption rete. 5 sales over time
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Soures: Moringstar, US. EPA, ELACEA, Ching People’s Daily, Internaticnal Ensrgy Agency
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https://tonyseba.com/portfolio-item/clean-disruption-of-energy-transportation/

CLEAN DISRUPTION OF ENERGY &
TRANSPORTATION

Clean Disruption projections (based on technology cost
curves, business model innovation as well as product
innovation) show that by 2030:

— All new energy will be provided by solar or wind.

— All new mass-market vehicles will be electric.

— All of these vehicles will be autonomous (self-driving) or
semi-autonomous.

—— Gasoline will be obsolete. Nuclear is already obsolete.
Natural Gas and Coal will be obsolete.

— Up to 80% of parking spaces will not be needed.

— The concept of individual car ownership will be obsolete.
— The Car Insurance industry will be disrupted. The taxi
industry will be obsolete



Building Industry

BCA
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SUSTAINABLE GREEN 5TAR
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Burwood Brickworks: About the
Living Building Challenge

o https://www.youtube.com/watch?v=
IUMXZNpTnOA&t=35s

e https://www.youtube.com/watch?v=
X6q01ASAX4E
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https://www.youtube.com/watch?v=IUmXZNpTn0A&t=35s
https://www.youtube.com/watch?v=X6q01ASAX4E
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AGIC Australian Green
Infrastructure Council

e The IS rating scheme for infrastructure

e Australia’s only comprehensive rating
system for evaluating sustainability across
design, construction and operation of
infrastructure.


https://www.isca.org.au/
https://www.isca.org.au/getmedia/effcfa61-053a-462e-8918-1f5af3fbef53/BusinessCaseHowTo_231610_FINALFORPUBLISHING.aspx

Natural Capital

Climate and Atmosphere Land, Ecosystems and  Water Waste Natural Resources
. . Biodiversity ) . )

Air quality Water quality Waste disposed Fish stocks

Greenhouse Extent of native Water consumption to landfill Timber resources

gas emissions vegetation Water availability to meet  Recycling rate Mineral and fossil

Observed climate change Ground cover demand fuel reserves

Energy intensity Ecosystem protection

(protected areas)

Carbon stored in the
landscape
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Economic Capital

Wealth and Income Housing Transport and Productivity and
) Infrastructure Innovation
Household net worth Housing supply
Income disparity Housing affordability Vehicle and passenger  Productivity
kilometres travelled Business innovation

Financial stress
Travel time to work

Mode of transport to work

Broadband internet
connections
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Skills and Education Health

Educational attainment* Self-reported

Primary education piysical health

(literacy and numeracy) Life expectancy
Early development Mental health
Research and Smoking
development Obesity
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Institutions, Governance
and Community
Engagement

Level of trust in
core institutions
Volunteering

Cultural activity
attendance

Participation in sport

Community engagement
by persons with a
disability

Employment

Under-employment
Unemployment
Hours worked

Employment to population
ratio

Social and Human Capital

@ © & ©

Security

Feelings of safety

Incidence of personal
crime

Incidence of household
crime







“Once we know and
are aware, we are
responsible for our
action and our
inaction. We can do
something about it or
ignore it. Either way,
we are still
responsible.”

Jean Paul Sartre
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PROJECT

http://www.heroicsustainability.com/

e Design
Competition -
* You have been e i

asked to submit |
a bid to create €

a new City

e Create the
winning bid
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http://www.heroicsustainability.com/

New Sustainable City
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The design must respond to United Nations
Development Program (UNDP) Global Goals

(
), and focus its resources to help deliver
on the UNDP 2030 Agenda.

The UNDP has identified a set of approaches called 2030
Signature Solutions:

Keeping people out of POVERTY

GOVERNANCE for peaceful, just, and inclusive societies
Crisis prevention and increased RESILIENCE
ENVIRONMENT: nature-based solutions for development
Clean, affordable ENERGY

Women's empowerment and GENDER equality

Source


http://www.undp.org/content/undp/en/home/sustainable-development-goals.html
https://www.undp.org/content/undp/en/home/about-us.html

Incorporate

e Social — demographics based on
indigenous populations, accepting
climate refugees from inundated
cities, islands, Perth and delta
regions.

e Morphology — location and shape of
the city

e Infrastructure - all infrastructure
designed to survive a post oil world



EXAMPLES

MASDAR
Don Tan

Docklands
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Masdar City — Abu Dhabi



http://upload.wikimedia.org/wikipedia/en/c/c8/Masdar_City.jpg

Masdar

e Desighed by the British
architectural firm Foster +
Partners,

e the city will rely entirely on solar
energy and other renewable
energy sources,

e with a sustainable, zero-carbon,
zero-waste ecology.



Energy

o photovoltaic energy totalling
130 MW placed in a solar power
plant and on rooftops

e Wind farms outside the city’s
promoter producing 20 MW

e Geothermal power
e Hydrogen power plant



° Masdar Launches ° 100 megawatt

Shams 1 - The grid connected
World’s Largest power plant will
Concentrated generate clean
Solar Power energy to power
Plant In 20,000 homes in
Operation the UAE

( "\ organica httD://VW\AN.Shamspower.ae/en/about-us/overview/ ™,
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http://www.shamspower.ae/en/about-us/overview/

Water and waste

e A solar powered desalination plant
e 60% reduction in water demand

e 80% of water recycled “as many
times as possible”

e Biological waste compost fertiliser

e \Waste incineration as an additional
power source

e Recycling of all other products



Masdar

http://www.youtube.c
om/watch?v=F3Wtze/ .
160QY - Fly through e

https://www.youtube. * _ j—— |
com/watch?v=WCKz8 &= "' Col
vkyI2E - Fully RS

Charged 2017
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http://www.youtube.com/watch?v=F3Wtze716QY
https://www.youtube.com/watch?v=WCKz8ykyI2E
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Week 2 - Goals

e ESD Theory
e Global Systems Thinking
e Green Buildings

e Melbourne Examples

e GBCA Framework
e Wanzhuang

e Software

The OiL A
phog

engineering


http://www.youtube.com/watch?v=dBUvZDSY2D0
http://www.youtube.com/watch?v=dBUvZDSY2D0
http://www.youtube.com/watch?v=dBUvZDSY2D0
http://www.youtube.com/watch?v=dBUvZDSY2D0
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e http://youtu.be/EF xdvn52As



http://youtu.be/EF_xdvn52As

How do we create a positive
vision?
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Maslow Hierarchy of needs




Broadening our Evaluation of the Business Case

— — — — — — — — — — — — —

___________ I
| Society \I |
I Social / Human J Social I
I . I :
| Capital —T Impact I Management of impacts:
= el - Minimise the negatives
Econom . "
|| . II r - Maximise the positives
| I | Economic I I
I I P Activity I I
| / | Enhancement:
I [ T Y : .
R _—_—_—_j galigndl - Increased socio economic spinoff
> .
| -Environmental offsets
I
NatL_lraI Environmental |
|\ Capital T Impact I
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Linking our Economy with our Quality of Life

— — — — — — — — — — — — —

’Environment |

| st N
| Society | |

I

| | I Social / Human J Social | I
| Capital Impact |

| I
| | == By — = |
|1

| I | Economic | I
| | P Activity | I
| | / o/ | | |
\ L= =)
| "= ¢ _‘ + B |
| | Natural ‘—L Environmental |

Capital — Impact

{ a |
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How do we create a positive
vision?
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ESD in Buildings

SUSTAINABLE

MATERIALS ENERGY

-DIVERSITY
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Docklands

e Go for a walk!

o http://www.youtube.com/watch?v=d
KHMflgpp4w
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http://www.youtube.com/watch?v=dkHMflqpp4w







Tonsley Par

e http://www.tonsley.com/
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http://www.tonsley.com/

landscape/a significant histor
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http://www.tonsley.com/tonsley__a_changing_landscape/a_significant_history

BCA
MINIMLIM = :
PERFORMAMNCE MORE SUSTAINAELE

STEPS &
SUSTAINABLE
DESIGN
SCORECARD

GREEN 5TAR
(TOP 25% OF MARKET)

IPROVED ENVIRONMENTA
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Rules and Regs

e BCA 2010
e BCA 2011
e SDAPP

e GBCA
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BioRegional

one planet. bold solutions.
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BioRegional One Planet
Living

Equity and local economy

Culture and community
Land use and wildlife
Sustainable water

Local and sustainable food

Sustainable materials

Sustainable transport

Zer::- waste




Ecological Footprinting




Victoria's Ecological
Footprint by
consumption category

@ Food (28%)

@ Housing (5%
Hesidential Energy Use (16%)
Transport (10%4)
Goods (14%)

® Services (Z22%)

@ Unidentified (5%

.
-

.

o N \ or g arnicd
| /Source: httpitwwweepa.vic.gov.au/ecologicalfootprint/ausFootprint/
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Green Star Commmunities

e Discussion: what is a sustainable
community?

C / engineering
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SUSTAINABLE CITIES AGENDA

e Australia’s population is expected to
rise by 60 per cent by 2050,
reaching 35 million people.

e Most of us — nearly 85 per cent - will
choose to live in cities.




GBCA’S NATIONAL PRINCIPLES
FOR SUSTAINABLE COMMUNITIES

e Create liveable communities

e Provide opportunities for economic
prosperity

e Enhance environmental quality

e Design great places

e Promote good urban governance

e WWW.gbca.org.au



http://www.gbca.org.au/

Principle 1: Liveability

e Sustainable communities are
liveable.

e They are diverse, affordable,
connected and Healthy;

e They enhance social
interaction and ownership,
are safe and caring and
improve people’s well-being.



Principle 2: Economic Prosperity

e Sustainable Communities .
Prosper. They Encourage =, ", 4
Opportunities For | .
Business Diversity, - & s

e Innovation and Economic
Prosperity That Support
Local Jobs for People in
the Region.



Principle 3: Environmental
Quality

e Sustainable communities respect the
environmental systems that support
them.

e They protect and restore the natural
environmental values

e Promote infrastructure, transport and
buildings that reduce overall
environmental footprint.



Principle 4: Place Making

e Sustainable communities are great
places.

e They are attractive, accessible and
adaptable,

e Have their own distinct character and
identity

e And evolve over time.



77\ O\ organica

Principle 5: Urban Governance

e Sustainable communities
are characterised by good
governance.

e They promote strong
partnerships to achieve a
shared vision and

e Deliver community
benefit.

engineering



LETS BEGIN

e Work through the framework and
start building the TBL skeleton of
your city

e This is the framework in which to
build your Urban Systems



Burwood

: 7
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https://www.whitehorse.vic.gov.au/burwood-heights
https://www.whitehorse.vic.gov.au/sites/whitehorse.vic.gov.au/files/assets/documents/18 36676  Endorsed Development Plan%2C Volume 2 - Ecologically Sustainable Development Strategy%2C Organica Engineering - 16 January 2018_1.pdf
https://www.whitehorse.vic.gov.au/burwood-heights
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Barangaroo South

e Centralised precinct services that support carbon neutrality, water
recycling and a reduction in waste to landfill

e https://www.barangaroo.com/the-project/progress/sustainability/



https://www.barangaroo.com/the-project/progress/sustainability/

Energy and Carbon

e A carbon neutral outcome

o ‘Efficient precinct infrastructure’
using centralised cooling plant and
harbour heat rejection

e Onsite photovoltaic (solar) power

generation large enough to supply
the public domain and blackwater
(waste water & sewerage) treatment

—



Water Recycling

e Having the capacity to export more
water for re-use than potable water
consumed on site via on-site waste
water treatment and water recycling

e 100% treatment of storm water
catchment

e http://www.barangaroosouth.com.au

/Watch-Barangaroo-South-
__Film/default.aspx

engineering
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http://www.barangaroosouth.com.au/Watch-Barangaroo-South-Film/default.aspx

Transport

e A new transport connection point for
the CBD with provision for ferries,
bus, cycle and potential light rail

e Real-time commuter updates Vehicle
sharing, and electric car-enabled

e Safe, low-speed onsite environment






HEALTHY BUILDINGS

e World-leading 6-Star Green Star
Office Design

e Abundant daylight and fresh air
access

e Tuned to Sydney’s climate and
connected to the outdoors

e Significant use of sustainable
materials — recycled content and low
emissions



Materials Impacts

e OPC produces

13% of Global Emissions
e Geopolymers can reduce
emissions by up to 90%




Sodium-Poly(sialate)
Sodalite framework Na-PS

¢ Potassium-Poly(sialate-siloxo)
Leucite framework K-PSS

.'r'r-\m.f:{,r a sustainable future

Potassium Poly(sialate-disiloxo)
Sanidine framework K-PSDS

Calcium-Poly(disialate)
Anorthite framework Ca-PS




- -‘1“ :
‘::" -'-‘. :‘-. .;F:'t- ‘;& tF-

' L
"
.-“._'-" ."‘-tid'i‘.
b L

G {0, p O I y mer con s.,mw::-r:n e

]
II- L
s e O,
o
L
Polassium-Folysalalo)
Kalgdile framavwer K.FS

Fotissium-Fohy{sssle-sloen) I:.qledeﬁelhin|
sucie |mn s 55 o paweerk C1-FE

1 X Figure 2: cup #99 in anorthositic gneiss, Catalogue of the exhibition: |
N/ eng Ineer Iﬂg I'Art Egyptien au Temps des Pyramides, RMN 1999. :

S creating a sustainable future




Geopolymer Cements

e Re-pioneered by Prof Joseph Davidovits (France)

e Developed in Aust by Prof Jannie van Deventer,
Chem Eng faculty - Melb Uni




Worldwide cement & associated CO, production
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300 tonne crane
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Your carbon footprint doesn'
have to he setin concrete

- -
e creating a sustainable future
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Your carbon lootprint doesa't
have to be setin concrete




UQ’s Global Change
Institute

https://www.youtube.c
om/watch?v=00d8pK
uP4N4

rhli “lilﬁ’lllfll

l ‘Orccnstar Y
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https://www.youtube.com/watch?v=00d8pKuP4N4
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UQ’s Global Change
Instltute

6 Star Green Star rated
building

2 Innovation points for
geopolymer concrete

Earth Friendly Concrete
(EFC) is the Wagners brand
name for geopolymer
concrete

Geopolymers sold in
Melbourne as
e-crete by Zeobond

J—  engineering
reating a sustainable future
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Whyalla steelworks owner Sanjeev
Gupta buys majority stake in
renewable firm Zen Energy




W3
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Wanzhuang Eco-City

e Wanzhuang is an eco-city
development with the focus
on agriculture as a starting
point.

e accommodate a projected
population of approximately
400,000 by 2025

engineering



Wanzhuang Eco-City

e Agricultural land is rapidly
disappearing in China following rapid
urbanisation and desertification

e Aims to preserve utilise and enhance
the local knowledge and farming
skills

e 80km?< site includes several existing
villages





http://blog.newsok.com/nerdage/files/2009/03/captain-planet.jpg

Wanzhuang Eco-City

e A best practice, evidence-based

sustainability appraisal process was
used throughout all stages of the
project to integrate:

— urban design, landscape, agricultural,
economic development, cultural,
sustainable resettlement, transport,
logistics, energy, water, waste and
resources, environmental, and

~commercial framework strategies.



Resources

e http://money.cnn.com/video/news/2
008/06/30/news.ecocity.06302008.c
nnmoney/

Go Surfing!

e http://www.arup.com/Projects/Wanz
nuang Eco-city.aspx

e http://ecocity.wordpress.com/ecocity
projects/
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http://money.cnn.com/video/news/2008/06/30/news.ecocity.06302008.cnnmoney/
http://www.arup.com/Projects/Wanzhuang_Eco-city.aspx
http://ecocity.wordpress.com/ecocityprojects/




/7 /7 \ O\ organica

This Weeks Software

e Google Earth
- http://earth.google.com/intl/en/

— http://sketchup.google.com/yourworldin3d/ind
ex.html

e Google Sketch-up

- http://sketchup.google.com/intl/en/

— http://sketchup.google.com/intl/en/training/vi
deos/gsuge.html

e Ret Screen www.retscreen.net
— http://www.retscreen.net/ang/video.php

(O

engineering


http://earth.google.com/intl/en/
http://sketchup.google.com/yourworldin3d/index.html
http://sketchup.google.com/intl/en/
http://sketchup.google.com/intl/en/training/videos/gsuge.html
http://www.retscreen.net/
http://www.retscreen.net/ang/video.php

Do you know your
reading speed?

WAIT....

Speefi R&ding and
Memory engineering



\ \ Memory €ngineering

What have you been
taught, believed or

o Delusmng &ﬁ%t@d ?

Py < Vg

businesses looki become \ers by improving their

(\

productivity throug new and innovative applications of energy

efficient technologies.

“Spect R nd




Eyes
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Speed Réadi'r'\g and
Memory



Do you know your reading
speed?

WAIT....

Speefi R&ding and
Memory engineering



Peripheral Vision

Speed Reading and
Memory €NgINeering



Speed Reading

e Use a guide Comprehension?!

e To speed up reading, speed Howldidhne e
up the guide

e Run guide over middle 2/3 of What did you notice?
page only

Spe’éd'. 'R'“'e:'a‘di.r)g. and Memory



Do you know your reading
speed?

WAIT....

Speefi R&ding and
Memory engineering



Memory and Forgetting




[ [ Spee.

Preview + Review
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The major difference between forgetting
and remembering!

WITHOUT REVIEW WITH PREVIEW & REVIEW

e Waste time & Waste e Accelerates baseline reading
resources speed

e Doubt, blame, loss of e ...an investment of 5-15
confidence minutes at a time (45

e Downhill memory spiral minutes over 3 months)

CONSIDER THE CONSEQUENCES$!

Speell RéddinG and
IVIemOl’y enaineerina



Relativistic Reading

‘“

i';'if/ Sp_e@ \'\%Qﬂ&gnd

Memory er‘ngmeenng

.



Do you know your reading
speed?

WAIT....

Speefi R&ding and
Memory engineering



Finally

e Mark on your graph.
e Compare your speed now.

Congratulation
www.Buzan.co

Speed Ra&ding and
Memory engineering


http://www.buzan.com.au/

WWW.HeroicSustainability.com

Transformation

Heroic
Sustainability

Activism

Dual Track 2 N

— Visionary

Sustainable Environmental
Development Management

\ /| \§

Incremental

''''''''

\ '\&\ ,; "~ engineering

i eating a sustainable future

Dual Track 1
— Reality Focus



http://www.heroicsustainability.com/

Week 3

e More Examples
e Energy politics and technology
e Green Wash

e Environmental Management vs
sustainability
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Muse Unsustainable

e http://youtu.be/EF xdvn52As



http://youtu.be/EF_xdvn52As

The Cllmate Change Wars
' % ; LS

".'-'r bl
..-.| "J

3 .;:
 Z1gh



http://www.heraldsun.com.au/news/photo-gallery/gallery-e6frf94x-1225837692013?page=106
http://www.theage.com.au/photogallery/victoria/wild-weather-hits-melbourne/20100306-pph5.html?selectedImage=6

engineering



wWwWw.voutube.com/watch?v=6a3



https://www.youtube.com/watch?v=6a3g8pFc0rg
http://en.wikipedia.org/wiki/File:RedpillMatrix.png

Sea Levels
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Greenhouse Trajectories - IPCC

Temperature and CO, concentration in the atmosphere over the past 400 000 years
e e e (from the Vostok ice core)
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What is happenlng?

Major seasonal rainfall
zones of Australia
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Rainfall vs Temperature

AbsdhateHumidily vs, Témperature
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http://www.heraldsun.com.au/news/photo-gallery/gallery-e6frf94x-1225837692013?page=78
http://www.theage.com.au/photogallery/victoria/wild-weather-hits-melbourne/20100306-pph5.html?selectedImage=6
http://www.theage.com.au/photogallery/victoria/wild-weather-hits-melbourne/20100306-pph5.html?selectedImage=5
http://www.heraldsun.com.au/news/photo-gallery/gallery-e6frf94x-1225837692013?page=23
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Victorian Rainfall Deciles 1 Qctober 1o 31 December 2010

Distribution Based on Gridded Data
Product of the National Climale Centre

1D code: AWAP

Ramiall Decle Ranges
Highest on
Record

10 Very Much
Above Average

B9 Abave Average

47 ‘ imamge

23 Below Avarage
T Vary Much
Below Average

Lowest on
Record

Isauad: 21012011



Digtribution Based on Gridded Data
Product of the Mational Climate Cenlre

Fainfall Percentile Rankng

Serious
Deficiency
Severe
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Lowest on
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Climate Science

e Energy

o http://www, voutube com/watch?v=f
WIinyaMWBYS8

engineering


http://www.youtube.com/watch?v=fWInyaMWBY8

Feedback - The Ugly

~ Tipping Points M
e Albedo Flip

e Methane
Hydrates

e Forest
Megafires

e Ocean
Acidification
e Permafrost

7 l l-’-’,;-':: & \-HH A O rg dan I Cda
\ /.  engineering
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Methane Hydrates

1.7T1 1.73 1.7% 1.7y 1.7% 1.81 1.B3 1.85
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//upload.wikimedia.org/wikipedia/commons/b/b6/Airs_methane_2006_2009_359hpa.png

Created by Sam C f
e Arcicnews bogspoicon | MIEEHAN
5 __GWP___ s
et
i3
g = | 130 84-87 28-36
- N .
§ ] F::ﬂ,:_.’,. 10 yrs | 20 yrs 100 yrs
s ! N 0, TH
BCH
s | ocm , ax° [x(1)] dt
1 .
o -
3 2] GWP(x) = .
N — a, * [r(t)] dt
10 yrs <0yrs 100 yrs RAgE peo.chiipecreporsftariwg 1index.php?idp=247

e A Farewell to Ice: A Report from the Arctic by Peter
Wadhams

e https://www.amazon.com/Farewell-Ice-Report-Arctic-
ebook/dp/BO01GT1YTOA/ref=tmm kin swatch 0? encoding
=UTF8&qid=&sr=
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https://www.amazon.com/Farewell-Ice-Report-Arctic-ebook/dp/B01GT1YT0A/ref=tmm_kin_swatch_0?_encoding=UTF8&qid=&sr

Mixing Hatio of Methane, Layver 74: Fressure 469 mb
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[l 100

Created by Sam Carana with NOAA
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@ Potential global temperature rise by 2026

10
b February 2016 nse from 1500
E Rise from preindustrial to 1200
) Rise due to CO; emissions 2016-2026
y 7
._E Falling away of the aerosol masking effect
(5 ]
Ot
extreme weathar,].\ -5
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" . =y
snow & ice il
decline = Albedo changes in the Arctic
methane releases '
5 | /
kv
§§ Seafloar methane
2 [Arctic methane
stores weaken )
accelerdfé‘d{
Arctic Extra water vapor feedback
warming :

Further feedbacks "1-1'1" by Sam Carana for

emissions ]—@—) glob.al
_ warming

|‘ -NEWS "'jlgil_':lj:i_lj::j:'l




o

o w o W O Wm o N o W
— O O 0 w0 M~ M~ © O W

w = o

00 “Jepinog Jeua) BleQ 89| PUB MOUS [BUOHEN

=
_FOUO.__

o
=)
g8
— LD
i
QOm
no







— creal

Oil & extinction

e https://www.youtube.com/watch?v=
gPg9YAg9mfc
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https://www.youtube.com/watch?v=gPq9YAg9mfc

What we thought

Arctic
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September Sea Ice Extent: Observations and Model Runs
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Jet Stream

e http://www.youtube.com/watch?v=3
/wcflLeZ9u8
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http://www.youtube.com/watch?v=37wcfLeZ9u8




Australian 2030 carbon abatement cost curve
€ Reduction beow [ industry [ Power

Cost of abatement 1990 levels, percent [ Buildings [} Transpont
AB/tCOye . Broak-oven polat B Foresty [l Agricutture
Industrial CCS =
Coal-to-gas shifts, new bullds —
150
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Reforestation (35 (60,
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50
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| Conservation tillage Sl
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V2.

1 Global GHG abatement cost curve beyond BAU - 2030

Abatement cost 3 islashiand i i Gas plant CCS retrofit
€ per tCO.e __Reduced slash and burn agriculture ;
per Erinisielon Iron and steel CCS nelw buil
80 r — Reduced pastureland conversion Coal CCS new build
Lighting — switch incandescent :
60 || to LED (residential) Grassland management Coal CGS retrofit
Appliances electronics rganic soils restoration
40 H otor systems efficiency
P 15t generation biofuels
‘7|- Cars full hybrid
0
20 5 10 15 20 25 $0 35 38
eothermal Abatement potential
40 | Rice management GICOz0 peryear
as Small hydro Solar CSP
i Waste recycling Reduced intensive
80 L —Efficiency improvements other industry ~ agriculture conversion
- Landfill gas electricity generation ~High penetration wind
-100 ‘Clinker substitution by fly ash Solar PV ‘
Buildi fic build —Low penetration wind
-120 il .ing " FC'?"C!"' f}ew .u' —Degraded forest reforestation
- Insulation retrofit (residential) L. Pasturaland afforestation
-140 | -Tillage and residue management  Degraded land restoration
—Cropland nutrient management L Nuclear
-160 - Cars plug-in hybrid
s | * Retrofit residential HVAC
- 2nd generation biofuels
g0 L  "Appliances residential

Note: The curve presents an estimate of the maximum potential of all technical GHG abatement measures below €80 per tCO.e if each lever

was pursued aggressively. It is not a forecast of what role different abatement measures and technologies will play.

Source Gtobal GHG Abatement Cost Curve v2.1
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Tree Planting

The Green Up to Cool Down movement
is powered by the Global Evergreening Alliance.

Uniting the world’s largest NGOs,
UN agencies, organizations and businesses.

Empowering millions of farmer families
across the world to restore their land,
lives and livelihoods.

e https://www.youtube.com/watch?tim
e continue=4&v=xVslULvsXKM&feat
ure=emb title

“/\ 0\ organica
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https://www.youtube.com/watch?time_continue=4&v=xVs1ULvsXKM&feature=emb_title

Forestry

e https://www.greenuptocooldown.co
m/

e https://www.wwf.org.uk/what-we-
do/projects/trillion-trees

e https://www.1t.org/
o https://www.trilliontrees.org/

e https://www.plant-for-the-
planet.org/en/home

\ )\ Organica
) engineering
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https://www.greenuptocooldown.com/
https://www.wwf.org.uk/what-we-do/projects/trillion-trees
https://www.1t.org/
https://www.trilliontrees.org/
https://www.plant-for-the-planet.org/en/home

Figure E.2 Factors influencing RE competitiveness and the role of policies

No policy Policy intervention
r
Externalities
(e.g. environmental, ¢
price risk)

W
R Cost
o reductions

Conventional Renewable Conventional Renewable

Policies should aim at internalising externalities and unlocking RE technology learning.
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° Masdar Launches ° 100 megawatt

Shams 1 - The grid connected
World’s Largest power plant will
Concentrated generate clean
Solar Power energy to power
Plant In 20,000 homes in
Operation the UAE

( "\ organica httD://VW\AN.Shamspower.ae/en/about-us/overview/ ™,

engineering
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http://www.shamspower.ae/en/about-us/overview/
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Bill Gates on energy:
Innovating to zero!

http://www.youtube.com/wat
ch?v=JaF-fg2Zn7/I



http://www.youtube.com/watch?v=JaF-fq2Zn7I

7 2\ N organica

320MW of large-scale solar
farms near Mildura in 2017

e The three roughly 100MW grid-
connected solar farms are being built
by Australian company Overland Sun
Farming

e ~125,000
homes

e + Tram
Network (35MW)

=
4 L]
[]
|
- i Il

engineering



Kinetic energy storage
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Community Solar

e 520kW system
https://vimeo.com/105124570

e 1 kW Shares bought by local
community

e Profits shared with shareholders

e Crowd sourced funding model

e Collaborative consumption model

* Returns of around 5 per cent per annum



https://vimeo.com/105124570

Other horizon urban systems

NEEDED: ENERGY MIRACLES

SOLAR PHOTOVOLTAIC SOLAR THERMAL
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Wanzhuang Eco-City

e Wanzhuang is an eco-city
development with the focus
on agriculture as a starting
point.

e accommodate a projected
population of approximately
400,000 by 2025

engineering



Wanzhuang Eco-City

e Agricultural land is rapidly
disappearing in China following rapid
urbanisation and desertification

e Aims to preserve utilise and enhance
the local knowledge and farming
skills

e 80km?< site includes several existing
villages





http://blog.newsok.com/nerdage/files/2009/03/captain-planet.jpg

Wanzhuang Eco-City

e A best practice, evidence-based

sustainability appraisal process was
used throughout all stages of the
project to integrate:

— urban design, landscape, agricultural,
economic development, cultural,
sustainable resettlement, transport,
logistics, energy, water, waste and
resources, environmental, and

~commercial framework strategies.



Resources

e http://money.cnn.com/video/news/2
008/06/30/news.ecocity.06302008.c
nnmoney/

Go Surfing!

e http://www.arup.com/Projects/Wanz
nuang Eco-city.aspx

e http://ecocity.wordpress.com/ecocity
projects/
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http://money.cnn.com/video/news/2008/06/30/news.ecocity.06302008.cnnmoney/
http://www.arup.com/Projects/Wanzhuang_Eco-city.aspx
http://ecocity.wordpress.com/ecocityprojects/
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This Weeks Software

e Google Earth
- http://earth.google.com/intl/en/

— http://sketchup.google.com/yourworldin3d/ind
ex.html

e Google Sketch-up

- http://sketchup.google.com/intl/en/

— http://sketchup.google.com/intl/en/training/vi
deos/gsuge.html

e Ret Screen www.retscreen.net
— http://www.retscreen.net/ang/video.php
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http://earth.google.com/intl/en/
http://sketchup.google.com/yourworldin3d/index.html
http://sketchup.google.com/intl/en/
http://sketchup.google.com/intl/en/training/videos/gsuge.html
http://www.retscreen.net/
http://www.retscreen.net/ang/video.php
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Hydrogen reticulation?

e Remove carbon
from methane
in the gas grid

e Use the carbon s
to create
ouilding
roducts or
niofuels

engineering
regting a sustainaple future



Systems Integration
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I 132
-"'-E GGas pipeline

“and storage

Biomass

Wind power
{onshore and
offshora)

6,5
anlm.lnlula—*—

Wave power D&
ﬁ 0.8 19

Geothermal 'ff\]'

15

.l,:'\' 3’4

44

6.5
Solar thermal _—J Lo

B3
Bloeiecinoisel 166
syrthesis

10,2

aymnibeais

8.2

Combined hes
and pawer [CHP),
powar plants,
district heating &
heatpumps

142

Industry

22

Electricity
demand

Legend
&= Electricity [TWh]
= Heating [TWh]
= Bigmass [TWH]
= Casified hiomass [TWH]
= Bioges [TWh]
= Hydrogen [Tevh]
=1 Bigeleciiodust [ TWh]
=GR alectrotisi TWH]

Heat demiand



Fhrlhalis $1,094.22 CR

Payment Not Required
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Lot Orientation

e North-South orientated
lots generally have less
North Facing roof areas.

e East-West orientated lots
generally have more

North Facing roof areas.




Net Carbon Zero Buildings

'I' House Thermal "

Rating (6+
Stars) ="
A
Photovoltaic Low GHG
ici Heating and

Electricity ‘
cooling
QOutside Efficient
Clothes Lines Lighting

Solar Hot
Water




Towards Zero Carbon
Homes

e 75 % of the energy
used in homes can
be reduced with 8-
star house design,
the best available
technology and
highest efficiency
appliances.

= Source: CSIRO Zero Emissions
THE CASE FOR ZERO EMISSIONS AND House Project.
WATER SAVING HOMES AND NEIGHBOURHOODS

SEPTEMBEER, 2009

Source: Report prepared by Green Spark Consulting for Environment
e MICLO[] ACF, MEFL & FoE
7RG ATA AREMEFL & Fo

engineering
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CO2 Heat Pumps
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Homer Energy

Power sources: e Storage:

solar photovoltaic (PV) flywheels

wind turbine e Dbattery bank
run-of-river hydro power o flow batteries

biomass power e hydrogen

generator: diesel, e Loads:

gasoline, biogas, daily profiles with
alternative and custom seasonal variation
fuels, cofired e deferrable (water
electric utility grid pumping, refrigeration)
microturbine e thermal (space heating,
fuel cell crop drying)

o efficiency measures
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Primary Load Inputs

@ Choosze a load type [AC or DC], enter 24 hourly values in the load table, and enter a scaled annual average value.

Haold the pointer over an element or chick Help for more information.

Each of the 24 waluesz in the load table iz the average electric demand for a single hour of the day. The walues in the
table alzo appear on the graph. HOMER replicates thiz profile throughout the year unlesz vou define different load
profiles for different months or day types. For calculations, HOMER uzes scaled data: bazeline data scaled up or down
to the scaled annual average value.
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http://www.heroicsustainability.com/

Ordinary Hero Design

Experiment #1: You are designing
the ordinary hero of

__. This ordinary hero has
secret strengths that make it
possible to overcome the things
that frustrate like
you and me. What secret weapons
would you give this ordinary hero?




The goals are big and bold and Mirvac
knows it. Sustainability Group General
Manager, Paul Edwards, said "The plan
is an ambitious one which will push the
boundaries and ensure every change
counts.”

o http://www.gbca.org.au/news/gbca-
news/this-changes-
everything/35308.htm
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Change before you have to.
- Jack Welch

Re-imagining Resources - to be net positive by 2030. To Mirvac
net positive means generating more water and energy

than consumed and finding ways to capture and reduce waste
beyond what is created.

Shaping the Future of Place - to create a framework for the
future of place by 2015. To Mirvac place means residences,
communities, parklands, retail precincts, office buildings and
industrial properties. The places we live, work shop and play.

Smarter Thinking - to create the first smart portfolio by 2020.
To Mirvac a smart asset is one designed to improve its own
performance and ease of operation over its lifecycle.

Enriching Communities - to demonstrate community
investment within and beyond our boundaries by 2018. To Mirvac
community investment means activities which enhance the health
and wellbeing within a community as well as strengthen social
inclusion.



Frtire of Place

To creat= & framewgrk
boer thil dudiing of place
by IS

Re-imagining
Resources

T 8 rl oo e
by 2030

To-create the Hrst smart
pontlofn By 3020

Enriching '. \
Communities

T e rale
coffimusl iy v chinsd
i snd bivgond our
DEuftanies oy 2010




htt [/ WWW. unhabitat.or

i



http://www.unhabitat.org/
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