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Introductory remarks
- What makes an Eco-City?

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
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Example of a Sustainability Appraisal

Framework

Using the
framework
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puide dectsion making.

The framesark should be

used 1

I Underake ssainakilicy
appraisaly of desigea,
projects, plams and
strategies

1 Monibor progress
towards 3 more
staieahle city

3. Frovide the context for
palicy development and
dachion making

d. Enahile [esryles that megathe

5. Create chmner, safer, and gresser nelghbourhoods with

Environment

1. Physically aned |ogaly protect the Intermsionally sigeilicans Dangtas vwetiaeds
from any massmade Ineervention such = physical encroachment. poachieg ol

wikdife and pollution o land, water and 3ir Impose the srrongest possible
Atk of org; and Indiwidusis in breach of thess measunes.

L Protect and enhance the biodiversicy and quality of the wider Dongtan
andl (b5 wrban areas induding che ecological communivies and habitat, canals
el waterways,

A dwoid any physical degradation of the shnd through Dongant scihices and

monitar the npact of others on the e of deposition and erosion of the
easterm wetlands,

ol Impacts on
resouTe e, waste and polluton through the provisian ol well connected,
public transpare links, cycling and walking routes and the wvallabilicy of
healzhy food produced in a ssstavable manner by locd irmers

el fishermen

acalogically scund, open spaces and landscape dhar
ancoirage sochl interacton and beatthy |fende.
Buld with people 2 the prioricg not crs and gy
ancourage nstinble alterratives for the - A
eransport of freght gocds and food. Design & g
Iow tha lkely effects of dimate change for now
al for the feture, Iscorporating sustinabls
drainage and Nood mansgement tockmigues

MNatural Resources

Cresign for energy eflickency and the e of

T ENergy i macro and mioo scake and in

all Blestyle energy wses o misimbs Congank
comributian o chmate change. Produce kool bomass
foer anergy prodection. Maintain eability for future
changes In emergy supply aed conssnption. Ensene secarity of
anergy supply at a cost that i allordable whilst encaursging
allicency of use.

Drestgn for the reduction. re=use &nd recyching of mtural and man-made
materals and develop polices that encourage resource masagement, susainable
production and consurmgtion and the exeraction of maxdmum benefit from
residual wasses at Dosgun, teough energy prodection and wse in agriculvene.
Dresign for warer efffickency in all domestic, coemerclal, isdistrial, lelsure and
agricatural applications. and develop ifrastrucone and polices thar aliow [or
the applcation of potable water o only those applications that require it
Identiy and proqect relizble scerces of fresh water for now and for the futame
anedl ensure security of wazer supply at a cost that i affordatile whikt
encoursging eilicency of e

1
[ |

Societal

1. Create eclushoe, cobeive and iolerant commesities that recognise traditonal
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Sustainable Appraisal / Management Process

Task 1: Sustainability
Appraisal Framework

OBJECTIVES
(MASTERPLAN &

SUSTAINABILITY) [O bJ eCtlveS]
OPPORTUNITIES \ l / CONSTRAINTS TaSk 2 SUStalnablllty
DESIGN & . .
ALTERNATIVES —p PERF(?RCI;VIANCE<— CONCEPTS assessment criteria
CRITERIA
KPIs: Tar
PREFERENCES / \ FEASIBILITY [ S’ a getS]
} Task 3: Development
DESIGN ¥ of design options
OPTIONS 4—l " INTEGRATED g p
CHANGE EE 4_ RESOURCE
) ¥ W™ ) Task 4: Populate IRM
ANALYSE & "
EVALUATE t 7 model and assess
l — design options (+ use of
SOLUTIONS ™ SPeAR...)

— Task 5: Reporting on
_ outputs of IRM model
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Tools to iInform decision
making

Ecological Footprinting

Integrated Resource
Management modelling
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Ecological Footprinting
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Ecological Footprints - Countries
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Ecological Footprint - Cities
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Results — Dongtan (new build)

Services and Government
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Overall Results of Analysis
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Conclusions

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




Integrated Resource Management
(IRM) modelling




Adding value through IRM

To support masterplanning and sustainability appraisal work
To help inform decision making

To help identify risks and opportunities

To maximise opportunities to achieve resource efficiency

To facilitate iterative process of testing and refinement of
solutions

To provide a commentary on robustness of conclusions/
recommendations




A systems approach to masterplanning
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Development of IRM model software for
masterplanning

| Eile Edit Wiew Insert Selection Tools Window Help
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Example: Transport




Example: Transport A3

‘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

ARUP



Example: Transport

‘Business as Usual’:

14

C Population: 50,000 2

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 \ 4

Sustainability:

@Iation: 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

higher density — sustainability scenario transport impacts reduced on per capita basis

ARUP



Example: Transport

‘Business as Usual’:

15

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: 1,582,447

Sustainability:

C 5,379,996 )

Population: 80,000

Mode Pasps. kms per day | Vehicle km’s Fuel Technology
Light rail / tram |1,816,930 9,085 Electricity (wind turbines)
Bus I 1,522,894 50,763 Biodiesel

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

Walking + 17,045 17,045 -

Total: < 4,295,908 > 719,406

...decrease in overall trip distances
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Example: Transport ...[6

‘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

Change in the dominant transport modes

ARUP



Example: Transport

‘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

A7

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
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Example: Transport ...I18

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

. . . ST
‘Business as Usual’: Sustainability:
350 350
= =
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S 250 - 3 250 |
[y [
2200 £ 200
w [%2]
o 150 E 150
@ 100 o 100 |
£ £
[<5) ()
3 i N
o o
0 T T T T 0 T T T
TOTAL Car Bus Light rail / Cycling Walking TOTAL Car Bus Light rail /  Cycling  Walking
Tram Tram
Transport mode Transport mode
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Example: Energy use in buildings




Example: Energy use in buildings L1
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Example: Energy use in buildings A2
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Example: Energy use in buildings .13
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Example: Energy use in buildings .14
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Outputs and (KPIs)

Scenarios

Indicator

 BaU
e Sustainability
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Indicators represent a
‘bridge’ between the
scenario definition and
the performance
output...

] . —inclus
direct climate change emizsions
indirect climate change emiszions
local emiszions and dizchanges

land take and severence

hiodiversite. habitate
and landzcapes

i i aviation

ligght pollution accidents

uuater and - - local health

Aood Hzk A= ] livelihoo
- - ] low ene iy

noize impacts . ‘ design

infrastructure . = renewahl

el Facilit 5 e

project business case




Example: Thames Gateway Feasibility
Study




Project aims

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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Summary of results




Summary benefits of the IRM approach

Holistic approach to masterplan (integrating spatial
and non-spatial components)

Prompt appropriate questions: ldentify opportunities
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 objectives
through assessment of design performance
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Recent and current projects

Dongtan — SIIC

Northstowe - Gallagher's; English Partnerships

Gallions Park (Mayor of London’s Zero Carbon project) — LDA
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
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Challenges for existing cities / 1

Focus on Regeneration .. Not an entire new build!

Need to establish a Vision + define Sustainability
Objectives 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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Challenges for existing cities / 2

Where to focus efforts to bring about improvements
(quick wins, cost versus benefit)?

Setting targets for a defined time period

Monitoring, mitigation and reporting




Concluding remarks




Concluding remarks

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

Sustainability Objectives / Targets specific for Plymouth
should be set at an early stage

Tools such as Ecological Footprinting and Integrated
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 possible

(eg as part of a Sustainability Management system for
Plymouth)
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Neil Kirkpatrick
Associate Director
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13 Fitzroy Street
London
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Tel: + 44 (0) 20 7755 3210
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