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Introduction

e Jennifer Koole, CH2M HILL
e The project — MASDAR City (UAE)

e Approach to presentation -- who, where,
what, how, when




Number one question

e Did | have to wear a burka at work?




Answer to the number one question

e The answer is no... here are a few snaps of me in action




Who is MASDAR?

MASDAR Initiative

MASDAR Mission

Different arms of MASDAR
My focus is on MASDAR City
Show short promo VIDEO




The MAASDAR Initiative

e Established in April 2006 by Sheikh
Mohammed bin Zayed Al Nahyan,
Crown Prince of Abu Dhabi

e Multi-billion dollar initiative, long-term
strategic development program for
alternative energy and sustainability

e Assist Abu Dhabi in maintaining its
position in the global energy market
over the long term

e Enable transformation for Abu Dhabi to
turn from a technology consumer to a
technology exporter

e More information: www.masdar.ae




MASDAR Mission

Diversify the
economic sector
of Abu Dhabi

Mission

Develop and
commercialize
sustainable
technology

Transform Abu Dhabi
into an international
hub for renewable
energy




Arms of MASDAR

Masdar Initiative

Masdar Carbon Masdar Power

Masdar Institute

of Science and
Technology




Masdar City




Masdar City

VIDEO




What Makes MASDAR City Unique?

e Powered by Renewable Energy |

e Carbon Neutral
e Fossil Fuel Free
e Energy Efficient Technologies

e |nnovative Transportation
System

e Zero Waste Objectives
e Free Zone Status




Where is MASDAR City?

Abu Dhabi, UAE
Project Context
.ocal customs

| ocal waste infrastructure
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Why the goals may be difficult in this

location to achieve...

It’s the desert — desalination and air
conditioning are huge users of power

U
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AE is one of the most affluent countries in
ne world
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ighest waste production per capita

Disconnect between actions and
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onsequences

ow level of municipal infrastructure —
specially for waste treatment




Local Customs




Waste Infrastructure - Collection

No curbside collection, all communal bins.
Movement for bins to be installed underground.

Very little public waste collection
infrastructure.

=




Local Infrastructure — private recycling
Initiatives

Construction
Waste
Recycling
Facilities just
opened at
landfill
(Thiess
Middle Easte)

Union Paper
recycles
paper and
makes
cardboard
and kraft
paper
products

producer
responsibility
programs
such as
Masafi water
bottle take
back
programs

Electronics
recycling
(EnviroServe)
just getting
started

EcoPlastics
company
makes plastic
lumber from
waste plastic




Local Infrastructure - Disposal

Al Dhafra ‘landfill’ site




So, what will MASDAR be like?

e Development plan

e Traditional Arabic City Design

e Built on a podium to support the “no vehicle”
vision

e Who might live/work there?

e Carbon neutral
e Based on World Wildlife Fund’s ONE PLANET

*

LIVING guidelines




MASDAR City Development

e Traditional Arabic walled city located in Abu
Dhabi

e 7 square-kilometer development

e |Integrated range of activities/usage (office,
R&D, manufacturing, education, finance,

residential)

— 1,500 companies

— 50,000 residents

— 40,000 commuters S & /| surrounding
* An operating global showcase of sustainable [Sassse Y\ e o

. \ , plantation fields
lifestyle Sha e U B 4.2 kP




Traditional Arabic City Design

& Narrow streets

% Natural shading

# High Density
/Low Rise Living

# Public spaces
% Mixed Use
% Walkable




Masdar City Unique Design

PV Roof

Building Plots

Raised
Street Level

S\

O\

Abu Dhabi Metro

*

PRT
(Personal Rapid Transit)

Primary Infrastructure




Who is this City for?

e Development concept to centre
around Masdar Institute of Science
and Technology

— R&D for innovation on renewable
energy technologies and systems

e Special Economic Zones (SEZ):

— Exclusive focus on alternative
energy & sustainability

— Sustainability as a business value
proposition

— Tenants and potential tenants
include: IRENA, GE / Swiss /
Siemens




Carbon Neutrality

Masdar City

Conventional City

OPEPO® WOOE

Building Design Energy Generation Transportation Recyding Carbon offsetting Building Design Energy Generation \Waste Transportation
Energy efficent Renewable Electric/Solar ~ Waste to energy  Carbon Sequestration Conventional oil and Gas Landfill Fossil Fuel

-56% -24% -71% -12% -1% 80% 13% 7%

*



One Planet Living - 10 Guiding

Principles:
@
® ONE o
PLANET SR
LIVING®  WWF
1. Zero Carbon 6. Sustainable Water
2. Zero Waste 7. Natural Habitats and Wildlife
3. Sustainable Transport 8. Culture and Heritage
4. Local and Sustainable 9. Equity and Fair Trade
Materials 10. Health and Happiness

5. Local and Sustainable Food

%



So, what about Zero Waste?

e How is it defined?

* What is the plan of attack?
e What has been done so far? |
e Source separation

e Collection Methods
e Treatment

e Construction Waste




Zero Waste Defined

e Less than 2%, by weight, of discarded
materials sent to landfill

e Not zero generation of waste but rather 100%
utilization of waste.




Long-term

Ground Breaking
Technology
Technology Roadmap
Pilot Testing

* Reduced Net Energy
* Improved
Sustainability

MASDAR’s Approach to MSW

Management

Leading by Example

Providing First Rate Service

~
* Focus on Waste Minimization, Policy,
and Education
J
\

Choosing Optimal Technical Solutions for

Collection and Treatment

Interim

Today’s State of the Art

J

%



Goals and Objectives of Plan

‘ 98 % Landfill
> g Diversion (OPL)

85% Proper

| l
“"2 segregation

‘Y’ 72% recycling and
(@) composting and reuse

*



Steps taken so far in Plan

Development

Waste Arisings Models, CH2M HILL, International Waste Design
Atkins, Mott MacDonald Compstition Concept by Mott MacDonald
Step 2
Technology Road Manning Exercises Reference Treatment Solution Operating Model and Tariff
R G Selected Model by Booz & Co.

A 4

Business Plan Development (Build Out, then DP1)

Next Steps

Engage Waste Services Build relationship with regional  Procure technologies and services as
Contractor/Partners (DBO or DBFO) partners required




Market Definition — Demand

Characterization and Forecast

By Generation Type By Waste Stream

in % in %

Street 5%
ning Landscaping \

10%

Wet
Recyclables _——
20%
Residuals
/ 47%
Commercial _
Waste
56%
Household Dry Recyclables
Waste 28%
31%

Source: Mott MacDonald Waste Arisings Model, November 3, 2009




Waste will be source separated into

three streams

e Wastes will be separated into
three main STREAMS
» DRY Recyclables
» WET Recyclables
» RESIDUALS

Waste will be bagged in colour
coded bags and deposited in
gravity chutes to end up in the
waste rooms in the undercroft

e Some street sweepings,
hazardous waste and other hard
to handle wastes will be
produced




Options for Waste Collection / Conveyance

Conventional Refuse Trucks
e Electric Vehicles

e Vacuum / pneumatic system

e FRT system

e Goods transport / delivery system
e Manual system — e.g. bicycle




Waste Collection and Conveyance —

vacuum / pneumatic system

e Recommended
conveyance
system is an
automated waste
collection system

e Chosen because
of least energy
and carbon

e Reference
solution is based
on quotes from
supplier




Bundled Road Maps — reference

solution
i o | _Remarks
Recyclables Recyc?abl os Residuals Remarks

¢ Since one
ﬁ ﬁ ﬂ technology
cannot achieve all

goals, a BUNDLE

Materials Anaerobic Thertial of treatment
Recyp!lng D'QESt'on_ & Treatment technologies is
Facility Composting proposed for the

‘ solution.
@ @ ﬁ ﬁ ﬁ ¢ Hazardous and

Materials for Electricity/ specialty wastes
Market Compost Syngas Ash will be treated
offsite
Hazardous

WEEE

Off-Site _ Medical
Management: Bulk
5% of total y g




Dry Recyclables — Clean Materials

Recycling Facility (MRF)

e The reference solution for dry
recyclables treatment relies on
Clean MRF technology

e Due to small size, semi-
automated is recommended

e Cost and utilities information
based on quotes from supplier

e Capacity of 20,000 tonnes/year




Wet Recyclables — Anaerobic Digestion and

Composting

e The reference solution for
wet recyclables treatment is
to use anaerobic digestion
technology

e Followed by in-vessel
composting

e Cost and utilities information
is based on quotes from
supplier




Residuals — Thermal Treatment

e The reference solution
for residual waste
treatment is to use a
combination of
pyrolysis/gasification
technology

e Energy from waste is a
key component to
Masdar’s vision

e Cost and utilities
information is based on
guotes from both
technology suppliers

e Small scale thermal
treatment technologies
are difficult to come by




Construction Waste — Materials
Recycling Centre




Construction Waste — Materials
Recycling Centre

Construction
Wood Waste

Chipped and
used onsite
where
possible

Some being
saved for WTE

Mixed Plastics

Recycled
where
possible. Sent
back to
manufacturer
where
possible

Metal

Sold to local
recycling
markets and
brokers

Brush/Scrub

Chipped and
used onsite
where
possible

Some being
saved for
compost

More wood

Chipped by
landscaping
company to
use as mulch
in their
projects




Construction Waste — Use of materials
onsite for landscaping




Number Two Question
Is it real?




Conclusions

e Someday all cities will be built like this...




(Vp)
-
O
i
(Vp)
D
>
o}




Thank You

Jennifer Koole, CH2M HILL jennifer.koole@ch2m.com
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