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Introductory remarks
Context
An introduction to Ecological Footprinting

An introduction to Integrated Resource
Management (IRM) modelling

Examples of projects

Concluding remarks
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Policy and strategy
Objectives
Key performance indicators

Targets
Sustainability Management (tools; sustainable alternatives)

Practical implementation — design and (new) build
Land use (residential / commercial / industrial / retail)
Infrastructure (road / rail, etc)

Utilities (energy / water / waste)
Planning

Transportation

Supply chain management
Building design

ARUP



ARUP



H

Using the
framework

This framewark has been
developed by frup 1o sec
ot 4 vision for Dosgran
and 2 set of objectves o
e decision making.
The framewsark should be
used toc

I Undertake sustainaksliy

appraisals of desiges,
projects, plans and

Environment

1. Physically and legally protect the internacionally significant Dongtan wetands
fram any mas-made inservention such as physical encroachment, poaching of

wildife and pollution to land, water and ain Impose the srrongest possible
penaties on organisasions and indkiduaks in breach of these measures.

L Protect and enhance the biodiversity and qualicy of the wider Cangan
and s urban areas, incuding the ecological commaunites and habitat, canals
v waterwREYs.

. Awoid any physical degradarion of the shnd through Dongant activities and
manitar the impact of cthers on the rate of deposition and erasion of the
easterm wetlands.

4. Enable susminable Mestyles that minimise pegative eovironmental impacts on
resource wse, waste and pollution through the provision of well connected,
public ransgort links, cycling and walkieg routes and the avalabilicr of
hizalehy food produced in 2 sestamable manner by lool fomers
e fishermen.

5 Creare chaner, safer, and greeser neighbourhoods with
ecologically sound, open spaces and hindscape thar
encourge sochl interacton and bealthy Ifestybes.
Buld with people as the prioricg net s and
encourage sEGinable alerrarves for the
eramsport of freght, poods and food. Cesign
for thie likely effects of dimate change for rpow
amd for the future, Incorporating sustainable
drainage and flood management techaigees.

™

Natural Resources

Dresign for energy efficiency and the wse of

[k ble energy at macro and mioro scabke and in

all Miestyle energy uses to misimise Dongzank
contribution o cimare change. Produce kol biomass
e energy production. Maineain fledbiliny for fuwre
changes In emergy supply and conswenption. Enswre seourity of
energy supply ar a cost thar & affordable whilst encoursging
elliciency of use.

Dresigm for the reduction, re-use and recycling of ratural and man-made
materals and develop polices that encourage resource managenent, sus@inable
production and consumgtion and the extraction of maxdmum benefit from
residual wastes at Dosgran, theough energy production and ese (n agriculre.
Dresign for waser effickncy in all dosestic, commerdal, ndusorial, lelsure and
sgricabtural applicasions and develop ifrastrucene and polickes char alkow for
che apphcation of potable water to only those applications that regquire it
Ideneify and protect reliable soarces of fresh warer for now and for the fursre
and ensure security of waser supply at a cost that s affiordable whikt
encoursging eflidency of we.

Societal

I Create mchisive, cohiive and tolerant comamitie: that recognise taditonal
and modern Chinese and oiber ol values,

2. Esmsure all dtizens cam engage with and are represenied by governance systems
that ane accountable and that work towards the continued realisazion of e
fulles: concepis of Donglan as an eco-cliy

3. Daewelop a city that enables kealthy and safe |Hestybes through the provision of
boey services and faciitks socessible 1o all and which promate health, provide
suitzhie healthcane when required, avoid car dependence and reduce
appor cunities for crime.

4. Provide jobe and caltural, e, sparting and faciivies
fiar all, regardless of ape or ethnicity, and make everyone aware of these
appor tunities through world class infermasion and communication technaology.

5. Creane an Ineernaticeally, regicsally and localy scoesible dey with
wser firiendly facilities and 2 sus@inable mi of deselogenent and

Boiising cpponunites blended with grees spaces o create

wibrant commamities and
a real sense of phoe.

Overall
objective

Dongtan s 1o achiee
erwironmental, sockl and
economic developmeit
simalianeausly; the
improvement of ana will
mat be o the detrimens of
ancther Where rade olfs
between competing
abjectives are weaoidabibe,
these will be transparent
and minimsed.

Economic

1. Aim for cosskcens econamic progress, which
recopeis Ching’s old and new economies and allows
for e sustainabilicy objectives of Dosgtan 1o be met
1. Dievelop an sgaitable halasce and mibc of uses 1o sEppont
sus@inable investment and prospericy.
2. Provide Incentives for that meet the bl
abjectives of Dongtan and, comversely, ensure that ewvinonmestal and
sodal costs are met by organtsations thar are responsible for them.

4. Provide jobs diverse enough for 28 and maingain 2 ultre of innovation and
besiness creasion, together with relevant Ife-long sraining and educational
opportunities. Essure economic bemefits are realised within the kol
community.

5. Dusign and sralntain suitsbde and fledble infrastricnere, homes, bulldings,
transport links and information and commesications echnology to sustain the
acomamic objectives of Dosgran. Ensure the city s suitably protected from
fiooding and extreme evens.

SPeAR’

The Sustiabl: Project
Appraial Rouse (SPafR )
developed by Arup, wil be
emed as a sus@nabliny
maniorng and reporiing
ool o Dhangtan. I will be
wsed at key siages of the
design 1o assess the
Drongran masterplan agansc
the suscainabiity objecthes.
Bt will akeo be used = 2
managesment information
1ol in the development and
deckion making process. ¢
s e on & foerquadcant
model, that structures de

Issues of susEnability o a
rabust framesork.
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Task 1: Sustainability

(MASTERPLAN & } Appraisal Framework
SUSTAINABILITY) . : [O bJ eCtIVGS]
OPPORTUNITIES \ l / CONSTRAINTS TaSk 2 Sustalnablllty
DESIGN & 1 1
ALTERNATIVES —p» PERFORMANCE <¢— CONCEPTS assessment criteria
CRITERIA
KPIs; Tar
PREFERENCES / \ FEASIBILITY [ S’ a gets]
} Task 3: Development
DESIGN § of design options
OPTIONS <_| T INTEGRATED J P
CHANGE EE < RESOURCE
) " i RENRT™ ) Task4: Populate IRM
ANALYSE & .
EVALUATE ~ model and assess
i — design options (+ use of
e T SPeAR.)
— Task 5: Reporting on

_ outputs of IRM model
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Dongtan will not be a “One Planet City”
But will be one of the most sustainable cities in the world

63% Reduction in Ecological Footprint due to design
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To support masterplanning and sustainability apprai sal work
To help inform decision making

To help identify risks and opportunities

To maximise opportunities to achieve resource effic lency

To facilitate iterative process of testing and refi nement of
solutions

To provide a commentary on robustness of conclusion s/
recommendations
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‘Business as Usual’:

5+6

Population: 50,000

Mode Pass. kms per day Vehicle km’s Fuel Technology
Car 2,100,107 1,400,071 Petrol / Diesel

Bus 1,819,254 60,642 Diesel

Light rail / tram 1,345,629 6,728 Electricity (fossil)
Cycling 89,567 89,567 -
Walking 25,439 25,439 -
Total: 5,379,996 1,582,447

Sustainability: Population: 80,000
Mode Pass. kms per day Vehicle km’s Fuel Technology
Light rail / tram 1,816,930 9,085 Electricity (wind turbines)
Bus 1,522,894 50,763 Biodiesel

Car 889,575 563,050 Biodiesel, Petrol, Diesel
Cycling 49,463 49,463 -

Walking 17,045 17,045 -

Total: 4,295,908 719,406
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‘Business as Usual’:

o+ /

C Population: 50,000 )

Mode Pass. kms perday | Vehicle km’s Fuel Technology |
Car 2,100,107 1,400,071 Petrol / Diesel |
Bus 1,819,254 60,642 Diesel [
Light rail / tram 1,345,629 6,728 Electricity (fossil) |
Cycling 89,567 89,567 - |
Walking 25,439 25,439 - |
Total: 5,379,996 1,582,447 v
Sustainability: @mon; 80 @
Mode Pass. kms per day Vehicle km’s Fuel Technology
Light rail / tram 1,816,930 9,085 Electricity (wind turbines)
Bus 1,522,894 50,763 Biodiesel

Car 889,575 563,050 Biodiesel, Petrol, Diesel
Cycling 49,463 49,463 -

Walking 17,045 17,045 -

Total: 4,295,908 719,406

higher density — sustainability scenario transport | mpacts reduced on per capita basis
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‘Business as Usual’:

5+8

Population: 50,000

Mode Pass. kms per day Vehicle km’s Fuel Technology
Car 2,100,107 1,400,071 Petrol / Diesel

Bus 1,819,254 60,642 Diesel

Light rail / tram 1,345,629 6,728 Electricity (fossil)
Cycling 89,567 89,567 -

Walking 25,439 25,439 -

Total: C 5,379,996 ) 1,582,447

Sustainability: I Population: 80,000
Mode Pasp. kms per day Vehicle km’s Fuel Technology
Light rail / tram ] 1,816,930 9,085 Electricity (wind turbines)
Bus ] 1,522,894 50,763 Biodiesel

Car | 889,575 563,050 Biodiesel, Petrol, Diesel
Cycling 49,463 49,463 -

Walking + 17,045 17,045 -

Total: 4,295,908 D 719,406

...decrease in overall trip distances
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‘Business as Usual’:

5+9

Population: 50,000

Mode Pass. kms per day Vehicle km’s Fuel Technology
Car 2,100,107 1,400,071 Petrol / Diesel

Bus 1,819,254 60,642 Diesel

Light rail / tram 1,345,629 6,728 Electricity (fossil)
Cycling 89,567 89,567 -
Walking 25,439 25,439 -
Total: 5,379,996 1,582,447

Sustainability: Population: 80,000
Mode Pass. kms per day Vehicle km’s Fuel Technology
Light rail / tram 1,816,930 9,085 Electricity (wind turbines)
Bus 1,522,894 50,763 Biodiesel

Car 889,575 563,050 Biodiesel, Petrol, Diesel
Cycling 49,463 49,463 -

Walking 17,045 17,045 -

Total: 4,295,908 719,406

Change in the dominant transport modes
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‘Business as Usual’:

Population: 50,000

Mode Pass. kms per day Vehicle km’s Fuel Technology
Car 2,100,107 1,400,071 Petrol / Diesel

Bus 1,819,254 60,642 Diesel

Light rail / tram 1,345,629 6,728 Electricity (fossil)
Cycling 89,567 89,567 -

Walking 25,439 25,439 -

Total: 5,379,996 1,582,447

Sustainability: Population: 80,000
Mode Pass. kms per day Vehicle km’s Fuel Technology
Light rail / tram 1,816,930 9,085 Electricity (wind turbines)
Bus 1,522,894 50,763 Biodiesel

Car 889,575 563,050 Biodiesel, Petrol, Diesel
Cycling 49,463 49,463 -

Walking 17,045 17,045 -

Total: 4,295,908 719,406

Switch to alternative fuel technologies



Example performance output — comparison of fossil carbon dioxide (CO,)
emissions -BaU and sustainability scenarios:

‘Business as Usual’:

Sustainability:

350

300

250

200

150

100

50

CO2 emissions (tonnes / day)

0

TOTAL Car Bus Light rail / Cycling Walking TOTAL Car Bus Light rail /  Cycling  Walking
Tram Tram
Transport mode Transport mode
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supply
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Reduce demand
(e.g. through
energy efficient
design)



5+6

Change in

energy supply
from power

station to CHP
(gas)

-
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Meet same
energy demand
but with reduced
emissions (CO ,)
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: * BaU
Scenarios - Sustainability Indicators represent a
‘bridge’ between the
scenario definition and
_ Units of the performance
Indicator measure output...
Performance
Output
160000.0
140000.0
z 120000.0 1 — O Total
£ 100000.0 - — ooil
S 80000.0 - B Gas
= 600000 | B Renw
£ 40000.0 O Biomass
20000.0 -
00 N _
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* To quantify the levels of carbon emissions
generated in the Thames Gateway

» To determine the levels of reduction possible
through decreasing demand and use of alternative
technologies / solutions to meet supply

» To determine the costs associated with achieving
these levels of reduction

* To guide / inform policy to ensure Government
targets are met
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 Holistic approach to masterplan (integrating spatia I
and non-spatial components)

» Prompt appropriate questions: ldentify opportunitie S
and constraints at an early stage

« Supports decision-making: choice of options and
scenarios (comparisons)

» Supports iterative process of design refinement and
optimization

* Links design objectives to sustainability objective S
through assessment of design performance



Dongtan — SIIC

Northstowe - Gallagher's; English Partnerships
Gallions Park (Mayor of London’s Zero Carbon projec
Thames Gateway Feasibility Study — DCLG
Ropemaker Place - British Land

Down Ampney (Co-operative Group)

Opportunity Peterborough — Sustainable Masterplan
GLA - Climate Change London Plan Review

Land Securities

Cape Town Railway Station

t) — LDA
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* Focus on Regeneration .. Not an entire new build!

* Need to establish a Vision + define Sustainability
Obijectives for the city

* What is most relevant to the city...
« Carbon neutrality?
* Waste management?
* Water management?
» Social issues (employment, health, education...)?
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* Where to focus efforts to bring about improvements
(quick wins, cost versus benefit)?

» Setting targets for a defined time period

« Monitoring, mitigation and reporting






* An Eco-City requires a Vision for the city and dema  nds a
structured approach to ensure delivery

» Sustainability Objectives / Targets specific for Pl ymouth
should be set at an early stage

* Tools such as Ecological Footprinting and Integrate d
Resource Management modeling are essential to guide /
Inform decision making

« Monitoring and reporting are key considerations to ensure
targets are met in the most cost effective manner p  ossible
(eg as part of a Sustainability Management systemf  or
Plymouth)
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Neil Kirkpatrick
Associate Director
Arup

13 Fitzroy Street
London

W1T 4BQ

Tel: + 44 (0) 20 7755 3210

E-mall: neil.kirkpatrick@arup.com



