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It’s been a year like no other 
due to the Covid-19 pandemic 
– as we are all so acutely 
aware – which makes it all 

the more important to ensure that 
our successes are celebrated and 
shared with others. The climate 
change agenda, integrating nature-
based solutions within projects and 
building water resilience around 
the world remain at the forefront 
of the work that we do.

Our wider activities include a 
landmark government to government 
commission, where Arup has been 
selected as part of the UK Delivery 
Team for essential reconstruction 
works in Peru. Key Arup staff have 
been deployed to work across this 
national scheme, developing critical 
flood mitigation infrastructure to 
build water resilience for the future.

In this edition, you can read more 
about a number of hot industry 
topics and initiatives – from our city 
masterplanning work in Chongqing, 
China, through to how our work in 
Australasia developing innovative 
water supply and treatment systems 

is helping to overcome huge 
challenges faced by remote and 
isolated communities.

With COP26 due to be held later  
this year in Glasgow, we also take 
some time to explore the challenges 
faced by the water industry globally 
as we continue on our journey 
towards a net zero future.

Taking us in a new direction, the 
year also saw the successful take 
up of the City Water Resilience 
Approach in Africa – with a focus 
on adaptation of the approach, 
both in terms of the toolkit and 
framework itself, and also delivery 
of the workshops to ensure a 
successful outcome.

Finally, we were delighted to note 
that the Putatan 2 water treatment 
plant in Metro Manila was awarded 
a ‘Distinction’ in the Global Water 
Awards 2020, in the Water Project 
of the Year category. Our teams in 
the East Asia region worked on the 
project for six years, and the new 
facility provides drinking water to 
almost one million people.

Mark Fletcher
Global Water Leader

Welcome to our 
Global Water 
Annual Review.
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Arup has supported development of the strategic 
Master Plans for Chicago Metropolitan Water District.

Left
Arup has been selected as part of the UK Delivery 
Team for essential reconstruction works in Peru.

We look forward with optimism to a 
post-Covid future. Both personally 
and professionally, we have all 
learned some key lessons about 
resilience this year. I am hopeful for 
better times ahead.

I hope that you enjoy reading this 
year’s Annual Review. I’d love 
to hear from you if you have any 
feedback.
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Towards a  
Regenerative Future

Sustainable masterplanning of water resources, risk and 
quality to deliver benefits to a rapidly growing region.

By Thomas Sagris, Michael Zhao and Paul Simkins

Development around the 
Liangtan River basin of 
the Chongqing District 
of China has been 

rapid over the past four decades. 
Its population has increased to half 
a million people, bringing higher 
levels of pollution, increased flood 
risk and significant ecological 
disturbance and destruction 
Indeed, there have been five major 
floods since 1981 impacting on the 
population residing along the river. 

Since the early 1990s, many 
villages have grown around 
industrial activities to form small 
and medium-sized towns, often at 
the expense of the river’s ecological 
value and the environment. More 
recently, urban areas have expanded 
to include university towns and 
high-tech zones. 

Now, plans are in place for the 
development of a new city, with 
a population of four million, 
in the near future. Such rapid 
development brings the need for 
a holistic approach to be adopted 
to the management of water. And 
it was with that in mind that the 
authorities turned to our expertise 
at Arup to use our ‘Design with 
Water’ approach and create a 
masterplan for the Liangtan river 

basin, ahead of the huge growth  
in population. 

Located between mountains, 
the river basin catchment is a 
long narrow valley with several 
upland reservoirs. With our global 
understanding of flood risk, water 
resources and water quality issues, 

and of course how cities and regions 
can plan not only to live with 
water, but also reap from the many 
available benefits of placing a re-
integrated water cycle at the heart 
of sustainable planning, design and 
delivery, we were asked to research 
and develop a sustainable strategy 
for the future. 

Design with Water approach 
used to ensure sustainable 
regional development 
Using our ‘Design with Water’ 
approach, we placed three key 
elements at the heart of our research: 
flooding, wastewater and water 
supply. We proposed a regenerative 
vision to address Chongqing’s 
challenges. Our design takes into 
account the environment’s maximum 
capacity to balance sustainability 
and economic development. The 
focus was to ensure that any actions 
recommended would not only 
protect and enhance the local water 
cycle, but also bring multiple wider 
benefits to the region. 

The watershed has rich and diverse 
plant and animal life, including 
a variety of rare and endangered 
species and ecologically sensitive 
areas which had to be taken into 
consideration in our work. 

From the outset, the aim was to 
ensure an integrated and resilient 
approach, connecting the region 
with water, using a mix of traditional 
infrastructure and new blue and 
green approaches. 

We set out to not only mitigate 
risk, but also bring the benefits of 
a sustainable water cycle such as 

.
© Bo Li | Dreamstime.com
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support during the decision-making 
process – we produced a masterplan 
of both traditional grey methods 
and infrastructure, and blue and 
green projects which we all know 
we need to see so much more of as 
we move forward. We are delighted 
to say the plans will start to be 
implemented from 2021 after the 
official masterplanning approval, 
with our technical teams providing 
support to the locally-based project 
leaders, as they look to turn many 
of our proposals into reality. 

We are proud that the adoption of 
the ‘Design with Water’ approach 
has helped shape a better, more 
sustainable future in what is a 
complex ecological network. 
Our world-leading expertise has 
once again helped a city region 
overcome the constraints of water to 
regenerate, to better protect people 
and property and to make full use 
of water to bring wider benefits to 
nature, health and wellbeing. 

having a positive impact on the 
economy and community, climate 
change, health and wellbeing, energy 
and carbon, habitat and biodiversity, 
and food and agriculture. 

Digital learning used to 
understand land use and 
potential areas for intervention 
The first step was information 
gathering, and one of the issues we 
faced in working in this region was 
the lack of available data. 

This meant we had to use a number 
of tools we have developed to assess 
the land uses and discover exactly 
where there were urbanized areas 
and villages, where the farmland 
was and where the water sat within 
the overall basin. 

To achieve this, we used digital 
technology (machine learning tools 
and satellite data), to conduct a 
land use and spatial analysis of the 
watershed. We were able to map 
possible interventions and uses, 
taking into account the local water 
resources, flood risk and water 
quality challenges. We identified 16 
clear land use types. 

This enabled us to link different 
types of human activities and natural 
elements to sustainable interventions 

and highlight possible solutions 
and opportunities to deliver wider 
environmental, financial, social and 
human benefits. 

It was a unique, multi-disciplinary 
effort using skills in water 
engineering, landscape, digital, 
urban masterplanning and 
economy, ecology, and river habitat 
restoration. 

Interventions and designs 
proposed to ensure 
sustainable future 
Regenerative designs to go beyond 
sustainability were produced for 
key locations. 

These highlighted the benefits of 
proposed interventions such as 
new reservoirs, which could not 
only store excess water, protect 
against flooding and be a resource, 
but also become the base of leisure 
activities such as sailing. The plan 
also included restoration around 
the rivers within the basin, helping 
improve the habitat and biodiversity 
whilst creating inviting places to 
visit for health and wellbeing. 

With a map created of the most 
beneficial locations for action – 
something which was important 
for the client in terms of gathering 

Thomas Sagris 
Associate | Water Specialist
Leeds office, UK

Michael Zhao 
China Water Leader
Shanghai office, China

Paul Simkins 
Associate | Strategic Designer
Leeds office, UK

© Yongnian Gui | Dreamstime.com

Above
Chongqing, China downtown city skyline over the Yangtze 
River with the integrated water cycle diagram

Left
The terraces in Qijiang, Chongqing, China

Click here to read more

https://www.arup.com/projects/shanghai-drainage-masterplan
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A sustainable approach to 
development is needed 
in every city across the 
world. Making water an 

integral part of the landscape – by 
protecting, appreciating, conserving 
and reusing it – is essential to any 
city’s long-term prosperity. 

It is for those reasons that the 
team at Arup is called upon to plan 
water management for cities in 
different parts of the world – cities 

Designing cities with a ‘water first’ approach  
to deliver sustainability and prosperity.

By Elaine Pang

with their own unique make-up, 
infrastructure and governance. 

In each case we use a unique 
approach and leading or emergent 
thinking to development on a city 
scale, with sustainable approaches 
through the consideration of water 
at the heart of our work. 

Leading techniques in modelling 
and digital solutions are used 
alongside true collaboration with 

A Water  
First Approach

multiple stakeholders at various 
levels of government, sometimes 
within the same project. 

Western Sydney Aerotropolis – 
Integrated Water Management 
In Australia, we worked alongside 
other partners with Sydney Water, 
the city’s water utility, to help plan 
the development of four new initial 
precincts around the new Western 
Sydney Airport. 

Working on behalf of the NSW 
Department of Industry and 
Environment, it was crucial in 
this project to firstly appreciate 
the restorative approaches which 
have been practiced over tens of 
thousands of years by Aboriginal 
people in Western Sydney. 

The waterways of Western Sydney 
are unique and vulnerable to the 
impacts of urbanisation. 



Global Water Annual Review: 2020-2021

6

Planning for major growth while 
preserving environmental values is 
achieved through integrated water 
cycle management. This approach 
applies whole-system thinking to 
efficiently achieve water security, 
public health, environmental and 
urban amenity outcomes.  

In partnership with Sydney Water 
and Aurecon, we devised draft 
plans for Integrated Water Cycle 
and Riparian Management for the 
Aerotropolis Initial Precincts. 

The aim was to establish a strategic 
vision for the development, 
covering 36,000 hectares of 
land, exploring how stormwater, 
wastewater, recycled water as well 
as trunk drainage and riparian zones 
should be managed. 

These plans were developed in 
coordination with the planning 
authority’s urban planners 
and flooding consultants, and 
included extensive engagement 
with landowners, consultation 
with Councils and endorsement 
from various parts of NSW State 
Government. 

We operated within a complex 
environment of external stakeholder 
relationships, which included 
government agencies, private 
interests and many more.

Field surveys were carried 
out to scientifically assess the 
environmental and ecological 
value in existing waterways and 
water bodies (farm dams), whilst 
hydrologic assessments including 
stormwater, water quality and 
water balance modelling helped us 
gain a full understanding of how 
water enters the catchment, where 
it goes and how it can be managed 
and recycled. 

Our templated approach included 
the development of 30 exemplar 
models to cover the range of 
anticipated operating conditions, 
applying these to size stormwater 
detention and treatment basins 
across the study area. 

The Aerotropolis Master Plan, 
developed by the planning authority, 

contains principles for  productivity, 
sustainability, liveability and optimal 
infrastructure provision under the 
overarching principle of “Recognise 
Country” which is to “Acknowledge 
Traditional Custodians and provide 
opportunities to Connect with 
Country, Design for Country and 
Care for Country.” 

These planning principles were 
used to inform the landscape 
integration of proposed stormwater 
management infrastructure.

The proposed Integrated Water 
Management (IWM) initiatives for 
Aerotropolis have been designed to 
support community needs, integrate 
into the landscape and extend and 
strengthen the green and blue grid, 
as well as harmonise with other 
infrastructure proposed for the area. 

As an example, water bodies will 
be positioned to maximise cooling 
and microclimate, with viewpoints 
and access promoting connection 
to the landscape. 

In consultation with the planning 
authority, the project has set 
out general water management 
objectives, performance criteria 
for development to preserve and 
enhance the region’s waterways and 
riparian corridors, and the design 
approach to both infrastructure and 
water cycle management. 

An Interim Report went on public 
exhibition through February 2021, 
with a Final Report to be delivered 
mid-2021. 

Elaine Pang
Water Advisory, Strategy 
& Planning Leader
Brisbane office, Australia

36,000
hectares of land

50% 
of non-potable uses of drinking 
water can be supplied from 
recycled water instead

1.5 million+
people will live and work here, 
now officially named “Bradfield”

Above
Picture 1: Preserving Western Sydney’s waterways
Picture 2: Aerial view of development land

Left
Cross-sectional diagram of region

Click here to read more

https://www.planning.nsw.gov.au/Plans-for-your-area/Priority-Growth-Areas-and-Precincts/Western-Sydney-Aerotropolis
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The futures of all of our 
cities and communities 
rely on water – but much of 
the world is experiencing 

a combination of too much, too 
little and polluted water, affecting 
health and wellbeing, devastating 
economies and threatening lives 
and livelihoods. 

Climate change, population 
growth and urbanisation continue 
to put increasing pressure on water 
systems. These issues must be 
addressed everywhere, with some 
countries and regions in more 
immediate need than others. 

It is why Arup, together with 

The Resilience Shift (TRS), the 
Resilient Cities Network (R-Cities) 
and the Stockholm International 
Water Institute (SIWI) developed 
the City Water Resilience Approach 
(CWRA). It provides an open-
source methodology that helps 
cities understand the water-related 
risks they face and improve the way 
they plan, manage and maintain 
their water system.  

A world-first, its development 
was supported by the World Bank, 
the Rockefeller Foundation, the 
University of Massachusetts, 
the Organisation for Economic 
Cooperation and Development, 
the Alliance for Global Water 

Adaptation and the World Resources 
Institute. 

The CWRA follows a structured 
methodology to help a city 
understand its urban water shocks 
and stresses. It then supports the 
development of interventions to 
build its resilience, to the benefit 
of all collectively in the long 
term. Critically, it helps to build 
true consensus by allowing all 
stakeholders in a city and wider 
region to share their needs, 
understand trade-offs and create a 
shared resilience vision towards a 
circular water economy that helps 
them to prosper. 

The approach was successfully 
piloted in cities across the globe, 
with an initial stage engaging over 
700 stakeholders from eight partner 
cities of Cape Town, Mexico City, 
Greater Miami and the Beaches, 
Amman, Thessaloniki, Manchester, 
Kingston upon Hull (Hull) and 
Rotterdam. 

Cape Town and Greater Miami  
and the Beaches were the first 
cities in the world to be selected to 
deploy the CWRA framework, with 
Hull in the United Kingdom now 
progressing to city masterplanning 
stage, engaging a variety of 
stakeholders including Yorkshire 
Water and the local authorities. 

How our work in Africa, in the midst of a global pandemic,  
has made the City Water Resilience Approach a globally  

applicable method.

By Martin Shouler, Louise Ellis and Sophie Fisher 

A Global Blueprint  
for Water Resilience

© Derejeb | Dreamstime.com
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Louise Ellis
Associate | Water
Bristol office, UK

Martin Shouler
Water Leader & Project Director
London office, UK

Sophie Fisher
Water Consultant
London office, UK

In 2020, we faced a new challenge. 
Could we adapt and modify the 
CWRA to replicate the success for 
countries and cities where there 
are a larger number of obstacles to 
making such an approach work? 

Taking the CWRA to 
Africa – and meeting the 
new challenges faced 
The CWRA was selected by the 
Global Commission on Adaptation 
to support its 10-year global 
programme, ‘1000 Cities Adapt 
Now’, that aims to accelerate and 
adapt the CWRA in 1000 cities  
by 2030. 

The aim was to ensure the established 
tools and methodologies could be 
adapted and implemented across 
the world – no matter what their 
individual situation or challenges. 

Work was particularly focused 
on ensuring effective resilience-
building in low-and-middle-income 
countries (LMICs), where there is a 
scarcity of data, limited institutional 
capacity, and challenging contexts 
such as in countries which have 
recently experienced conflict. 

Throw a global pandemic into the 
mix, as we experienced with the 
outbreak of Covid-19 in 2020, 
and there was added need for the 
process to become almost entirely 
remotely managed. Alongside our 
partners, our team at Arup has 
worked over the past 12 months 
to roll out the concept to another 
two cities in Africa, namely, Addis 
Ababa and Kigali. 

Over the next decade, Africa is 
expected to see a rapid rise in 
urbanisation and move from a largely 
agriculture-dominated society to a 
much more diversified economy, 
so much so that it is predicted that 
13 out of the 20 largest megacities 
will be in Africa by the end of the 
century. Sustainable development 
is at the heart of everything we 
do at Arup, and being offered the 
opportunity to work in Africa 
represented a great opportunity to 
truly shape a better world by leading 
three regions to a point whereby  
they are able to begin implementing 
actions and plans by 2022. 

It involves three stages of work. 
Firstly gathering the indicators 
and data, followed by devising and 
agreeing the methodology before 
finally moving into the capacity 
building stage to be able to deliver 
the required change. The adapted 
Approach accounts for limited 
institutional capacity and data-
scarcity by grouping the indicators 
into four-levels of ambition – 
essential, sustainable, restorative, 
and regenerative. 

It also explores the relative utility 
of the qualitative and quantitative 
indicators. This enables the city 
to select the indicators aligned 
with their level of ambition and 
appropriate for their level of data 
availability. 

The methodology has been 
further adapted for challenging 
environments, such as during a 
pandemic or in an area post-conflict. 
Importantly, this has included the 
development of capacity-building 
training and knowledge sharing, 
through digital tools and a variety 
of workshop approaches to suit 
different contexts including online, 
in-person and hybrid deployments. 

This plan has the potential to develop 
into a much larger urban water 
resilience programme for Africa, 
and critically it can be adopted 
by a wide range of stakeholders, 
including municipal and national 
governments, water utilities, river 
basin authorities, the private sector 
and civil society groups. 

An approach that is globally 
applicable – from low-income 
communities to mega cities 
To date, almost 40 million people 
have benefitted from the influence 
of the CWRA globally. The water 
action plan developed for Cape 
Town for instance, has been 
ratified by the City Government 
and incorporated into Cape Town’s 
5.8 billion Rand 10-year Capital 
Plan. Significantly, over the past 12 
months, it has been adapted to make 
it scalable from towns through to 
mega cities. 

We have established a process to 
improve public health, enhance 

communities’ resilience to climate 
change and other water related risks, 
and create natural and social value 
through water that results in a more 
inclusive and sustainable society. 
Our experience working with cities 
in LMICs has confirmed that a 
qualitative approach to diagnosing 
the water resilience is especially 
useful for cities with limited capacity 
and poor-quality data. 

We are therefore confident the 
adapted CWRA provides a tried-
and-tested approach for resilience-
building that can be scaled up 
for LMICs around the world, 
providing technical assistance 
whilst crucially sharing knowledge 
to the regions which need support. 
As the African economy develops, 
there is a real opportunity to place 
green, resilient infrastructure in 
place from the start, considering 
future hydrological extremes. 

It provides a global blueprint for 
water resilience – and that is an 
exciting development. 

© Meinzahn | Dreamstime.com

© Vadim Nefedov | Dreamstime.com

Above
Top: Panoramic view at the city business district of  
Kigali, Rwanda. Below: Aerial view from table mountain  
to Capetown, South Africa.

Left
Aerial view of the city of Addis Ababa, showing 
the densely packed houses.

Click here to read more

https://www.arup.com/perspectives/how-can-we-build-more-water-resilient-cities
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The water sector globally must take a deeper,  
more detailed and holistic approach to lead the way.

By Ann Cousins and Natasha Connolly

Net Zero  
Challenge

As the UK prepares to 
host the 26th UN Climate 
Change Conference of 
the Parties (COP26) in 

Glasgow this November it is an 
appropriate time to reflect upon 
where the global water sector 
sits with regards to its influence 
towards Net Zero. 

A shared global goal, net  
zero commitments are gaining 
momentum in many different 
countries and economic sectors. 

And given the water industry 
contributes a third of the UK’s 
greenhouse gases from industrial 
and waste management processes, 
key questions need to be asked and 
addressed. 

Is the sector moving quickly 
enough – and collectively enough – 
to deliver the huge shift in approach 
that is required? 

Investor groups are already 
becoming more vocal in calling out 
companies across many industrial 
sectors for a lack of progress with 
regards to reducing emissions. 

Standards like the Task Force 
on Climate-related Financial 
Disclosures (TCFD) are also 
being used to help investor groups 
understand who is and isn’t taking 
the issue seriously. 

Governments around the world are 
starting to state their intention to 
introduce TCFD as a mandatory 

reporting standard, starting this 
year, for large listed companies. 

And whilst a commitment to 
making progress towards net zero is 
currently an expectation, it will no 
doubt soon become a requirement, 
making it increasingly important 
for each and every organisation 
working across the water system. 

It is a huge challenge, but one 
which critically must not be seen 
as a threat. 

This is an opportunity for those in 
the water sector to develop a whole 
new approach, to de-risk their 
businesses and organisations, and 
future-proof themselves. 

It can make businesses more 
attractive to future investors and 
protect the long-term viability of the 
industry within which they work at 
the same time. 

‘Whole system approach’ 
required to truly move 
towards Net Zero 
Certainly, for the water sector to 
make any significant step forward, 
a ‘whole systems’ view - aligned to 
TCFD requirements – is required. 

Carbon emissions are a feature of 
every aspect of every organisation 
in the water sector’s activities 
and to make any credible move 
towards becoming truly net zero, 
organisations must commit to a 
much more rigorous and deeper 

© Chris Hepburn  | iStock
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level of analysis with regards to 
understanding where they fit in the 
overall picture. 

Only by doing so will organisations 
truly be able to make decisions on 
investments and developments with 
knowledge of their impact on their 
carbon footprint in the long term. 

Essentially, the water sector needs 
to change from leading with the 
focus on resilience to recognising 
the contribution it must make to 
decarbonisation. 

Detailed analysis of an 
organisation’s spending data can 
start to reveal where the less 
expected emissions might be 
generated or hidden, something 
we found at Arup when we worked 
with SEQ Water in Australia. 

For example, a well-intentioned 
intervention in one part of the water 
system could cause additional 
carbon emissions somewhere else 
in the system. Building more pipes 
may be the only solution to make 
water supplies more resilient, but 
could actually increase emissions 
through construction and operation 
as a result. 

How will a water company make 
decisions on such developments in 
the future? How will they justify 
decisions given their environmental 
responsibilities to shareholders 
who have invested interests in 
profitability, not saving the planet? 

What about the impact upstream and 
downstream of their work too, and 
how will this be taken into account? 

Can they demonstrate that water 
is collected and managed in the 
most efficient manner within the 
catchment area, and what about 
how customers use that water once 
it is delivered to their properties 
and homes? 

Water companies must understand 
and include supply chain partners 
– and users – in the assessment 
of their impact on emissions, and 
must work to find more efficient 
solutions at every step of the 
complete water cycle. 

This is why a highly rigorous 
analysis is needed before any net 
zero plan is likely to work. It needs 
fresh thinking and innovation, not 
just system-wide, but water cycle 
and catchment-wide. 

The UK has the opportunity 
to ‘lead the way’ as COP26 
held in Glasgow 
Of course, it is not possible for 
some parts of the world to lead on 
reducing emissions related to water 
supply and management. For some, 
just having access to enough water 
for consumption and sanitation 
remains a struggle. 

It therefore falls on countries such 
as the United States, Australia and 
the UK to lead the way, and given 
COP26 heads to Glasgow in 2021, 
now is the perfect time for the UK 
water sector to show how companies 
have come together to set their own 
goals, having recently published a 
route map for the sector. 

Individual companies in the UK are 
now moving to develop their own 
net zero action plans, which are 
expected over the coming years.  

Anglian Water, which embraced the 
idea that working with the wider 
industry would strengthen their own 
future plans and positioning, is a great 
example. They decided to invest in 
the development of the PAS2080 
guidance for carbon management in 
infrastructure – work that helped set 
their internal roadmap at the same 
time as bringing new clarity to an 
industry in transition.  

The reality is that, despite it being 
a huge international challenge, there 
are few sectors in a greater position, 
and with greater motivation than the 
water sector to lead on the move 
towards Net Zero. 

The water sector is ultimately 
reliant on climate change being 
tackled with maximum effect, as 
the impacts of too much and too 
little water affect it more than any 
other industry. 

One of the major opportunities is 
for organisations in the water sector 
with major land holdings to become 

Ann Cousins
Associate | Climate Change
Bristol office, UK

Natasha Connolly
Associate Director | Sustainability
Leeds office, UK

more creative with their existing 
assets and land. 

Green infrastructure must be pushed 
harder, land must be put to better 
use, renewable energy such as solar 
power and onshore wind generation 
needs to be embraced more, and 
efforts need to be made for related 
industries in complementary fields 
to work in greater collaboration, 
such as energy and water, or energy, 
water and transport.   

New ideas need to be developed, but 
most importantly of all, the issue 
needs to be tackled holistically and 
collectively.  

No individual organisation in 
the water sector can stand alone 
in its work – a net zero approach 
must be at the heart of the water 
catchment and lead the way to a 
more sustainable future. 

© NDAB Creativity | Shutterstock

Left
River Clyde, Glasgow, Scotland

Click here to read more

https://www.arup.com/perspectives/clear-thinking-how-the-water-sector-can-embrace-net-zero
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To effectively manage 
water across an entire 
city, you need to 
properly understand the 

environment it sits within – and 
crucially where the water will go 
when it rains.

It was with that in mind that the 
New York City Department of 
Environmental Protection’s (DEP) 
Bureau of Environmental Planning 
and Analysis (BEPA) sought out 
our expertise to develop a city-
wide impervious area Geographic 
Information System (GIS) layer.

How our ground-breaking study of New York’s 
Impervious Area will help the City better understand 

and manage the impact of stormwater.
By Vincent Lee

Stormwater 
Management 

Put in its most simple terms, it 
was a study to help the DEP fully 
understand the make-up of the 
land across the City, and identify 
which areas will soak up water, 
and which impervious areas it will 
simply run off, and potentially 
cause flooding problems.

New York City is commonly 
referred to as a ‘concrete jungle’ 
due to thousands of square miles 
of impervious surfaces (roofs, 
pavements, sidewalks, etc.). 
However, a significant amount of 
work has been done by the City 
in reducing these surfaces which 
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cause significant flooding. One 
such program is the NYC Green 
Infrastructure Plan from 2010 
which set a course to manage 
stormwater much more effectively 
and sustainably.

While an impermeability map was 
prepared over a decade ago, there 
have been significant advances in 
data, map resolution, and remote 
sensing techniques. Our work 
was to provide this information 
– in forensic detail – and ensure 
DEP could continually update this 
crucial water management data 
going forward. This would enable 
DEP to validate their program and 
also provide a defendable source 
of data that DEP can use to drive 
stormwater policy to improve the 
quality of the city’s waterways 
while reducing the flood impacts 
in its neighborhoods.

Four stage process to research, 
map, interrogate and maintain
The task essentially had four stages: 
research, mapping, interrogation 
of what the information gathered 
told us and finally ensuring the 
process was one the DEP would 
be able to update and maintain in 
future years.

Searching and gathering information 
on land permeability was, of course, 
far from simple. Automation and 
digital approaches were used 
throughout the project to reduce 
production time and complete the 
largest GIS and remote sensing 
study that Arup has performed  
to date.

Obviously, to carry out such a 
feat physically would have taken 
many years, and this is why a 
digital approach, using machine 
learning, was required. Even using 
the very latest digital approach, it 
still involved a massive amount of 
data gathering and manual hours to 
develop the automation process.

We used aerial imagery, LiDAR 
data, planimetric and cadastral data 
to create one single land cover map.

We were able to identify 17 
different elements of land space, 
from roads and building footprints 

to rivers, lakes and green areas. 
The technology also had to be 
programmed, for instance, to 
recognise vehicles from above 
and quantify the solid land below, 
as well taking into account other 
aerial imagery elements such as 
tree canopies and shadows which 
fall in certain times of the day.

The project team classified 1% of 
the city’s land cover, which was 
then used to “train” the machine 
learning algorithm to automatically 
produce a complete land cover 
classification map of New York.

To ensure accuracy, the results 
from technology were compared 
with independent hydrologist 
delineation from 25 randomly 
selected parcels, where we 
were able to demonstrate that 
the technology was above 90% 
accurate in all areas, even as high 
as 99% accurate in many.

This enabled us to use this method 
across the city, collating more than 
3TB of multi-spectral imagery, 
light detection and ranging 
(LiDAR), and other GIS data to 
provide analysis of 345 square 
miles and 857,589 parcels of land.

We were able to provide the DEP 
with accurate high-resolution GIS 
datasets, and a comparative trend 
analysis report on the position 
from 10 years previous.

This information has since been 
posted on an open data portal in 
New York that is available for the 
public, bringing total transparency 
to the understanding of land across 
the City.

It also provided a picture of 
the impact of environmental 
programmes undertaken over the 
past decade, which validated the 
work which has been done.

Importantly, it provides a clear 
insight for the local environmental 
agency to understand the city land 
coverage types to inform and 
support city wide planning 
efforts, projects, policies and 
programs.

Vincent Lee
Global Water Skills Leader
New York office, USA

Project has given New York 
City ability to continually 
update data on land cover
When selecting Arup to lead on this 
18-month digital transformation 
project, DEP insisted they wanted 
more than just a ‘black box’ of 
data and a current overview of 
the impervious land, but a system 
which they are able to update and 
use going forward.

With that in mind, our team 
worked closely throughout with 
representatives of DEP, bringing 
them along the process in 
developing this layer, providing 
full tutorials on the detailed 
methodology and developing data 
maintenance documentation for 
their team to follow.

Importantly, this means they can 
now maintain and update it going 
forward as land use in cities is 
continually changing.

Stormwater management and 
policy in New York can now 
be based around proven data 
which will continually 
evolve – placing water 
at the heart of long-
term planning and 
development of this 
amazing part of 
the world.

Above
Aerial of New York City, USA study area.
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Even in these modern 
times, there are many 
remote parts of the 
world without access to 

clean, safe water – and many of 
these areas face huge challenges 
to overcome the situation and have 
access to something the majority of 
us take for granted.

That was certainly the case for 
two Aboriginal communities in 
Australia, where Arup has engaged 
closely with local partners and the 
community and combined this with 
its technical expertise to develop 
innovative water system solutions.

Our work first brought us to Port 

Reaching Remote 
Communities

Designing innovative water supply and treatment 
systems to overcome huge challenges faced by remote 

and isolated communities. 

By Priyani Madan and Gabrielle Butera

Stewart in Far North Queensland, 
at the mouth of the Stewart River. 

The Lama Lama Community is a 
small, remote community of 15-80 
people, varying seasonally, over 
500km from the nearest major city 
and a community where people have 
faced a struggle to access a safe 

and reliable supply of water since 
flooding from a cyclone destroyed 
their original water intake – a well 
in the adjacent Port Stewart river - 
in 2006. 

Since then, the community has been 
sourcing water using a portable 
petrol pump system to extract 
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untreated water from the river. 
The pump often needed restarting 
– sometimes seven or eight times  
a day.

The improvised arrangements 
are unreliable and prone to 
contamination. The high levels of 
iron and E.Coli in the water have 
impacted community health.  

National Indigenous science and 
technology organisation Centre 
for Appropriate Technology Ltd 
(CfAT) had been working with the 
Yintjingga Aboriginal Corporation 
(the Lama Lama people’s business 
entity) for many years to find a 
solution. But securing pro-bono 
funding for a new water supply was 
impossible without detailed design 
and costing. CfAT had a long-
standing partnership with Engineers 
Without Borders (EWB) Australia, 
having successfully delivered many 
engineering projects together. 

As a founding member of EWB 
Connect, Arup came on board 
to provide pro-bono engineering 
services to design a new water 
supply intake and treatment system, 
using technology suitable for this 
remote, off-grid location, to provide 
the community with 40kL of clean, 
safe water each day.

The challenges were plentiful.

The region is prone to extreme 
variations in weather, with flood 
seasons making the river largely 
inaccessible and dangerous given 

crocodiles surround it, whilst 
periods of extreme heat can see the 
river  dry up almost completely, with 
the risk of cyclones and bushfires 
also a consideration.

A system needed to be designed 
that would firstly overcome the 
many issues presented by the 
environment, and also be designed 
for the lack of services in Port 
Stewart, also be suitable for a non-
technical community to operate, 
with low ongoing costs and 
minimum maintenance to make it 
sustainable in the long term.

Innovative chemical and power 
free bore pump system designed 
with input from community 
In order to source a safe and reliable 
source of water, we needed to work 
with the community to ensure we 
designed and built a system which 
not only overcame the issues faced 
and supplied clean and safe water, 
but crucially could be managed 
and maintained by the people of 
Port Stewart.

CfAT worked closely with Arup 
engineers to facilitate a ‘co-design’ 
process that ensured community 
voice and needs were included from 
the start. 

The detailed designs produced by 
Arup helped CfAT and YAC to 
source over $300,000 in funding 
to construct the new water supply 
system. CfAT and its 100% 
indigenous owned engineering 
company (Ekistica) then managed 

the tendering and construction 
in collaboration with YAC, with 
support from Arup.

Key to the design solution was a 
solar-powered bore pump, designed 
to be submersed diagonally in the 
side of the river bed and encased 
under four metres of sand. This 
ensured that if another cyclone 
occurred, the pump would remain 
intact. It also ensures that water 
can be extracted in the dry season. 
The pump is able to be maintained 
during wet and dry seasons, as 
the pump can be retrieved by the 
community some distance away 
via a pulley system.  

The bore pump is connected to 
iron-removal filter technology 
which requires no electricity and 
no chemicals, instead operating on 
pressure from the solar-powered 
pump, aerating the water utilising 
the Venturi effect. 

The aeration oxidises the water, 
causing the iron to precipitate and be 
filtered out before being stored in a 
ground level tank. It is then pumped 
via a solar-powered centrifugal 
pump to the existing primary header 
tank, overflowing into a secondary 
tank, before connecting to the 
existing reticulation system. A solar 
and battery powered UV system 
that disinfects the water for E. coli 
and bacteria, has been proposed as 
a future improvement.

The project was a success due to 
the long-term relationship with 

the community that was held by 
CfAT and the regular engagement 
between Arup, YAC and the Lama 
Lama people.  

Constant design feedback allowed 
important local knowledge to be 
incorporated, ensuring a robust and 
workable solution. 

It was important to us that the 
community had entire ownership of 
their water supply, and to ensure the 
ongoing success of the new system

With CfAT’s assistance, we helped 
build the capacity of the Lama 
Lama Rangers on how to operate 
and maintain it, completing a 
hands-on walk-through of the 
system, followed by a participatory 
mapping exercise, trouble-shooting 
and creating a ‘checklist’ of regular 
maintenance tasks.  

Constructed in late 2018, it has now 
been in operation for over two years 
and has not only provided a more 
reliable water system, but given the 
community the chance to pursue 
other opportunities. 

“This project was a 
natural progression.  
These partnerships 
are important because 
you need the expertise 
of people who get the 
specifics of what is 
required - socially  
and economically”
Gavin Bassani, Operations Manager, 
Yintingga Aboriginal Corporation

Above
Lama Lama rangers undertaking a walk through with the 
Arup design drawings.

Above
The Port Stewart Water Supply, including existing header 
tanks and new iron removal filter.

Left
Ranger Karen Liddy and Arup engineer Priyani Madan on 
the banks of the Port Stewart River.



Global Water Annual Review: 2020-2021

15

Working with the Indigenous 
Land and Sea Corporation (ILSC) 
to support Roelands Village
Arup was delighted to work with  
a small Aboriginal community  
of 30 permanent residents in 
Roelands Village, approximately 
155km south of Perth in Western 
Australia, which faces issues 
associated with providing an 
ongoing safe and reliable potable 
water supply at the site.

A former Aboriginal mission, 
the site was bought in 2004  
by the Indigenous Land and 
Sea Corporation (ILSC), which 
assists Indigenous organisations to 
deliver socio-economic, cultural 
and environmental outcomes for 
Indigenous Australians.

Woolkabunning Kiaka Aboriginal 
Corporation (WKAC), members of 
which include the children placed 
at Roelands Mission through the 
Stolen generation, lease Roelands 
Village from the ILSC. The project 
is also facilitated by Engineers 
Without Borders (EWB). 

Prior to 2013, the community 
had used an onsite dam and water 
treatment plant for its potable 
water supply, but over time the 
system became unable to provide 
a reliable and safe drinking 
water supply due to a decline  

in water quality in the dam and  
the deterioration of water treatment 
assets. 

Without a safe and reliable drinking 
water supply, the community’s 
ability to expand the programs and 
education at the site has been limited.

Community engagement 
endeavored to better understand 
the history of Roelands Village, 
developed trust, and collaborate 
to find a suitable solution
Through our pro-bono Community 
Engagement programme, our team 
at Arup undertook an Options 
Assessment for a new water supply 
intake and treatment system.

The objective was to develop a 
potable drinking water supply 
and treatment system that could 
be operated and maintained by 
the community, provide a reliable 
consistent source of water and 
allow for the Roelands Village to 
increase the visitors to the site for 
educational programs. 

Again, continuous community 
and partnership involvement 
and engagement was key to 
understanding the project needs and 
identification of supply solutions.

Given the limited technical 
information available, making a site 

visit was all the more important to 
be able to diagnose the existing 
challenges and propose appropriate 
solutions.

Our specialised team of process, 
civil and hydraulic engineers 
worked together with Roelands 
Village community and the ILSC 
to understand the technical issues 
and impediments historically 
experienced in rectifying the 
system to ensure the priorities of 
the community and the cultural 

significance of the site were well 
understood.

We found their story, history and 
difficulties quite compelling and 
insightful, from both a technical, 
social and cultural perspective. 
It was an incredible experience 
to work with and learn from the 
community and partners, such that 
we were able to learn firsthand 
about their story, their site  
and history and convey that back 
to our team.
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Through mutual knowledge sharing, 
we were able to upskill and build 
technical capacity on both sides, 
which was empowering for all 
involved. This in turn nurtured 
a positive project environment, 
developed trust, and made way  
for positive relationships building 
with the community.

It also crucially enabled our project 
team to properly understand the 
context and to appreciate the 
challenges on a deeper and more 
tangible level, through listening 
to the stories of the community 
while physically observing the 
infrastructure. 

Compared to a traditional 
engineering design project, various 
key criteria and requirements were 
more dominant and important for 
this project.

It was crucial that we understood 
the cultural significance of the site, 
the historical issues including the 
interplay between neighbouring 
industry and the Aboriginal 
community, and climate change 
implications, as this helped our 
team evaluate the risk around 
water quality and availability  
that may impact the site into  
the future.

Historical issues with the drinking 
water source and concerns voiced by 
the community were also considered 
and drove the options that were 
shortlisted and evaluated as part of 
the Multi-Criteria Assessment.

Developing a trusting relationship 
with the community, with consistent 
and ongoing engagement, meant 
that the existing knowledge held 
by the community was voiced and 
allowed for options that had not 
been considered in previous studies.

We identified and assessed potential 
sustainable water supply options for 

Priyani Madan
Senior Civil Engineer | Water
Melbourne office, Australia

Gabrielle Butera
Process Engineer
Melbourne office, Australia

the community using technology 
suitable for this regional location.

Future community owned 
water system and drinking 
supply and a project with 
immense social outcomes
The project is currently moving into 
detailed design and construction, 
where Arup continues to support 
ILSC and WKAC. 

Throughout it has felt like a true 
collaboration across various parties 
with a common goal in mind 
– ensuring the community has 
ownership over their future water 
system – and delivering positive 
social outcomes.

Respect was paramount in 
building trust both personally and 
professionally and ensuring that 
the community felt comfortable 
to provide their input and to trust 
the project outcomes would be  
as required.

The future construction of the water 
supply system will be a large step 
forward not only as it will return 
a drinking water supply to the 
Roelands community, but because it 
will enable the community to expand 
and continue to deliver community 
programs and thrive in their 
purpose. That will be a true measure  
of success.

Right
Picture 1: Reviewing design documentation with WKAC.
Picture 2: Collaborative team including representatives 
from Arup, ILSC, WKAC

Left
Picture 1: Assessing the existing community water 
supply dam.
Picture 2: Cross referencing technical information  
with WKAC.
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The modern world relies 
upon an ever-increasing 
network of dedicated 
datacentres to store and 

stream information to individuals, 
businesses and organisations across 
the globe.

Whether it is essential business 
documents or the latest gaming 
sensation, the data needs to be 
stored on servers which are 
commonly described as ‘the cloud’, 
but are actually huge collections 
of computer hardware housed at 
datacentres, requiring water and 
energy to keep them cool and 
operating. The number of new 
datacentres around the world 
is expanding and there is ever-

increasing consciousness within 
companies building and operating 
these centres to develop ways in 
which they can become much more 
water-efficient.

Our team at Arup has supported 
many clients, in various countries, 
to research, plan and build the 
infrastructure to develop new 
datacentres with buildings that are 
strategically located, and systems 
that are efficient in water usage. 

With our support, our clients 
have taken great strides towards 
becoming water-neutral in the 
design and operation of these 
facilities.

Water &  
Data Centres 

How Arup’s expertise is helping to 
build datacentres with sustainable water 

management at their heart. 

By Catherine Buckley and Almudena Barona 

Site selection, due diligence 
and master-planning are key 
to water efficient datacentres
At Arup, we are often asked for 
our expert input when clients are 
considering sites for location, and 
have carried out assessments at 
a country level to give opinions 
on different geographies, and 
specific areas within them. From 
our experience, we know each 
country and region presents its own 
unique challenges in terms of site 
suitability, infrastructure capacity, 
environmental regulations and 
speed of progression through the 
planning and build phase. Avoiding 
unnecessary and frustrating delays 
is something every datacentre client 
wants to achieve.

When considering the development 
of any new datacentre, early 
attention has to be paid to 
water resource management, 
including availability of reliable 
water supply, on-site water 
management and conservation, 
treatment, and potential for re-
use. Infrastructure limits, as well 
as any environmental, regulatory 
or political hurdles, must also be 
considered at the earliest stages 
of the projects as these can cause 
delays and lead to increased costs. 
It is essential that a comprehensive 
due diligence process is followed, 
including water management and 
resilience experts, to identify any 
potential issues.
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Potential considerations as part of 
this process may include: Is there 
sufficient space for the utilities 
and to allow for redundancy 
and reliability; is there available 
existing capacity of the local utility 
networks to provide for water 
supply, wastewater, drainage, 
telecommunications and power? 
The interaction between all these 
utilities can be a point of conflict in 
the design, requiring coordination 
between the mechanical, electrical, 
structural and civil engineering 
teams to avoid clashes. We have 
extensive experience of working in 
a multi-disciplinary team to ensure 
these are detected and managed 
early in the process. For example, 
we ensure that sufficient space is 
available for storm water retention 
ponds if needed, or that groundwater 
wells are not sited in the footprint of 
future buildings.

Any regulatory, environmental or 
stakeholder requirements such as 
discharge license limits must also be 
considered. Arup has a track record 
of liaising with local stakeholders 
and regulators to determine whether 
a location has the capacity to meet 
the needs of the project, and to 
identify and assess alternative 
potential sources of water supply 
and wastewater discharge. These 
options may incorporate surface 
water, groundwater, partnering with 
local industrial developments or a 
combination of all of these. 

To support the implementation of 
these different measures, our team 
has repeatedly demonstrated our 
extensive experience in designing 

the water infrastructure associated 
with all aspects of datacentres 
that may be required. On recent 
datacentre projects this has included 
on- and off-site infrastructure 
such as pipelines, tunnels, intake 
structures at surface water bodies 
etc. We have undertaken this in a 
global context with consideration of 
local constraints and regulations.

Another important factor in the site 
selection process for water relates to 
the potential for natural threats such 
as flooding, be it fluvial, pluvial, 
groundwater or coastal. Our teams 
have supported our datacentre 
clients globally in selecting sites to 
minimise these and carried out flood 
risk assessments (FRA) to evaluate 
the threat to the site (as well as access 
roads and connecting utilities).

By identifying and considering all 
the above issues at an early stage, 
alternative sites can be selected 
if needed, asset locations can be 
refined, or design measures can be 
developed to address these potential 
conflicts both now and anticipated 
in the future.

Reduction in water consumption 
and sustainability a key factor in 
future datacentre developments
As water consumption and its 
reduction in the operation of 
datacentres is now a major focus 
of the industry, the water reuse 
potential within the development 
is an opportunity to improve the 
overall sustainability of a project.

We are proud to have developed the 
Water Neutral Design (WaND) tool, 

Catherine Buckley 
Ireland Water Discipline Leader
Dublin office, Ireland

Almudena Barona 
Civil Engineering Leader
Madrid office, Spain

which assists the development of 
water management strategies at 
a conceptual level by estimating 
baseline demands (through a 
conventional design), and demands 
from water efficient building 
and landscape designs, harvested 
rainwater, reclaimed water and 
reduced potable water supply. The 
tool can be used to assess these 
factors at a preliminary stage, 
with more detailed assessments 
undertaken as a project develops.

The concept is to ensure datacentres 
are designed to meet Leadership 
in Energy and Environmental 
Design (LEED) green building 
requirements for water efficiency 
as a minimum standard.

By incorporating water reuse within 
the design, through measures 
including landscaping to enable 
water efficient irrigation or no 
irrigation, and the use of rainwater 
for irrigation and other non-potable 
uses, consumption can be reduced 
and water efficiency increased.

Other cutting-edge water reuse 
or efficiency technologies can be 
incorporated in the datacentres 
to ensure as little water is 
wasted as possible. These may 
include developing partnerships 
with utilities, local industry or 
agriculture in the form of sewer 
mining, providing nutrient rich 
cooling water which is clear of 
biological activity to support the 
agricultural sector, or incorporating 
new or developing technologies as 
some examples. 

By ensuring water efficiency and 
reuse is addressed in this way, a 
company can ensure its datacentre 
development plays not only a 
significant role in the modern 
world of instant information and 
communication, but also in the 
future of the environment and the 
community within which it sits.

For the companies which build and 
run these facilities it is imperative 
that they too are now having to 
develop their own efficient water 
cycle policies to provide long-term 
sustainability. 

Arup’s Data Centre consultation process

Consultation

Master Plan Phase

Concept Design Project Construction

Detailed Design Project Data Centre
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Indeed the past year was a 
challenging one, not only 
in the Americas but around 
the world, as a result of the 

pandemic. Many of our clients – 
municipalities and utilities alike 
– needed to focus on keeping their 
staff and essential workers safe and 
secure, while meeting basic needs 
for the communities they serve by 
providing a reliable water supply, 
and safe public transit. We have 
helped many of our clients through 
this process by continuing the efforts 
on critical infrastructure designs 
such as the new Kensico Eastview 
connecting tunnel to provide 
increased water system reliability 
for NYC and its upstate customers, 
and supporting the development 

Americas
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of the strategic Master Plans for 
Chicago Metropolitan Water District 
and DC Water. A common element 
in the development of these strategic 
masterplans is the need to better 
ensure that there is equity in how 
issues are addressed and resolved 
throughout their service areas. 

As the technology, healthcare and 
industrial sectors continue to expand 
in the Americas, Arup has provided 
technical due diligence efforts to 
support growth in these sectors. 
In the water space, we consider 
site flood potential and stormwater 
management issues, as well as 
efficient and effective use of limited 
water resources for these clients. 
We are increasingly seeing local 

concerns and regulations impact 
costs and ultimately drive decisions 
on new and expanding facilities. 
We have developed useful tools to 
aid our clients in visualization of 
results to aid in the decision-making 
process. 

While funding concerns have 
increased during the pandemic, 
causing some municipalities to 
delay work, the Los Angeles 
Bradley Green Alley project 
was completed in April 2020, 
providing an outdoor respite for 
the community by increasing 
open space, while incorporating 
green infrastructure elements for 
improved stormwater management. 
We continue to see an increase in 

blue-green infrastructure in projects 
throughout the Americas region, 
including New England and the 
Greater Toronto area. 

The forces of nature continue 
to challenge us – particularly in 
the water sector where we either 
have too much or too little. Our 
continuing work for Valley Water 
(California) demonstrates the need 
for communities to understand 
their stormwater collection system 
network so they can effectively 
address stormwater needs. 

We continue to address our clients’ 
needs by providing innovative and 
collaborative approaches to our 
projects and continued engagement. 
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Case Study

Metropolitan 
Water 
Reclamation 
District of 
Greater Chicago
Chicago, USA
The Metropolitan Water 
Reclamation District of 
Greater Chicago

The Metropolitan Water Reclamation 
District of Greater Chicago 
(MWRD) Board of Commissioners 
and MWRD leadership worked 
together to develop a new Strategic 
Plan. This new Plan built on the 
accomplishments of their 2015-2020 
Strategic Plan and will guide their 
direction for the next five years. The 
goals were to: 

 – Articulate the mission, vision, 
and strategic goals for the 
MWRD for the next five years 

 – Identify a set of strategic 
initiatives to achieve those goals 

 – Provide a framework for 
measuring progress and 
reviewing/updating the 
Plan on an annual basis 

The planning process began in 
September 2020 and was completed 
January 2021. Arup undertook a 
comprehensive, staged approach 
that consisted of four consecutive 
phases: Understanding the Current 
State (and Desired Future State), 
Identifying Strategic Vision and 
Goals, Developing a Strategic 
Roadmap, and Finalizing the 
5-Year Strategic Plan. 

Arup partnered with a non-profit 
organization, Civic Consulting 
Alliance in facilitating this effort. 
Arup served as the technical lead 
in guiding the framework of the 
Plan and conducted interviews to 
gather input and inform the plan 
development. Arup also presented 
best practices and facilitated 
external stakeholder workshops 

to bring perspectives from 
environmental organizations, local 
communities, and regional planning 
groups into the planning process 
for the first time in the MWRD’s 
history. Arup leveraged industry 
frameworks from organizations 
such as the National Association of 
Clean Water Agencies (NACWA) 
and Water Environment Federation 
(WEF), and augmented with our 
own global experience in the 
City Water Resilience Approach, 
Future of Urban Water research, 
and Circular Economy principles 
to create a context-specific Strategic 
Plan for the MWRD. This resulted 
in a Strategic Plan that is innovative, 
responsive to key trends, and 
equitably serves the community. 
The final report was provided to 
the MWRD and will be officially 
published on their website through 
their public affairs department in 
the near future. 

Arup’s involvement can be 
accredited due to the unique 
combination of our place in 
thought-leadership and our 
previous research on global best 
practice. This valuable opportunity 
allowed us to collaborate with 
one of the largest water utility 
authorities in the United States. 
The MWRD was named the 
“Utility of the Future Today” 
in 2020 for its organizational 
culture, leadership, and innovation 
in stormwater management and 
wastewater treatment. We can 
use this experience to assist other 
water clients in the development of 
their strategic plans. 

Strategic Research effort involving: 
Janine Witko and Vincent Lee 
(New York), Audrey Fremier 
(San Francisco), and Aude Lucien 
(Chicago). 

Developing an 
award-winning 
strategic plan 
for the District 
of Greater 
Chicago.
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Below
Aerial view of Greater Chicago
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Arup’s water business 
has continued to build 
and grow its positive 
influence and impact in 

Australasia. Our focus on delivering 
positive social, environmental 
and economic impact for clients, 
customers and communities ensures 
that we deliver outcomes that go 
beyond technical solutions. 

This influence and impact is 
highlighted by ongoing work on a 
diverse and exciting range of projects 
and programmes including the 
Sydney Water Planning Partnership 
and Doncaster Hill Recycled Water 
Project in Melbourne, Australia; 
the Central Interceptor Wastewater 
Tunnel in Auckland, New Zealand; 
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and the Tongatapu Climate 
Resilience Assessment in Tonga. 

Examples of the innovative work 
we are doing with Sydney Water 
include advising them on strategic 
business cases, resilience, net zero 
carbon precincts, digital and asset 
management. Our vision is not just 
to be an engineering consultancy 
but to help shape the future of 
cities and the water industry. 

We supported Yarra Valley Water 
with community engagement 
for the Doncaster Hill Recycled 
Water Project, helping to deliver 
the first completely online virtual 
engagement process. This included 
developing an online consultation 

portal, a virtual tour of a water 
recycling facility, and interactive 
materials and presentations. We 
are continuing to work together to 
further develop the project. 

We continue to consider the 
importance of water as part of a 
broader city ecosystem. Examples 
of the work being undertaken are 
shown in the City Shaping article 
(see page 5) and the Gravity 
Challenge feature, shown overleaf.  

From cities to islands: the project 
we are working on in Tonga 
responds to the challenge facing 
many island states – increased 
pluvial (surface) flooding as well 
as increased coastal flooding 

from extreme sea levels, cyclone-
induced storm surge and tsunami 
inundation. 

It is an exciting time to be working 
in water as we continue to think 
holistically about the challenges 
cities, regional areas, and island 
states in our region face from 
climate change (too much and 
too little rainfall and sea level 
rise) and urbanisation. We relish 
collaborating and drawing on 
local and international expertise 
and fresh thinking to help solve 
the challenges faced by our 
communities, customers and clients. 
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Case Study

Gravity  
Challenge 
Sydney, Australia
Sydney Water

Sydney Water would like to 
maximise the use and recovery 
of natural resources by managing 
nutrient levels and regenerating 
waterways. Through the Gravity 
Challenge, a global technology 
innovation program, the Arup 
and IBM team proposed to help 
solve this problem. The challenge 
enables corporates, entrepreneurs 
and universities to design and build 
solutions for real industry, social 
and environmental problems using 
space data and capability. 

The Arup and IBM team proposed 
to combine satellite and drone 
imagery with Artificial Intelligence 
(AI) and Machine Learning (ML) 
approaches to identify issues for 
early intervention as well as inform 
Sydney Water’s water quality 
modelling and waterway health 
improvement program. 

The positive outcomes include 

reduced costs of on-ground 
surveys, reduced labour cost in 
analysing results, reduced risk of 
fines and the cost of clean-up and 
potential revenue streams from 
customer willingness to pay. 

An approach was put forward 
in three phases. The first stage 
proposed to use satellite data and 
visual AI/ML to detect defects 
based on water colour changes in 
order to identify algal blooms. The 
second phase of the project looked 
at a more localised perspective 
using drone data. 

Drones will help with closer 
inspections to identify issues 
such as litter and bank erosion. A 
further goal would be to get ahead 
of the incident. Therefore, as part 
of phase 3, the team proposed 
to introduce Internet of Things 
(IoT) sensor readings and other 
data sources for early detection 
which could also inform very 
early incidence response. IoT 
sensor and other data may include 
physical, chemical and biological 
parameters as well as weather data 
and the team would use computer 
modelling to better understand the 
ecosystem and provide science 
based insights. 

Beyond the pilot phase, the team 
would aspire to develop an ongoing 
service with more sophisticated 
waterway analytics as more data 
becomes available. 

The Arup and IBM team was 
successful in winning the 
Breakthrough Award for Most 
desirable, viable and feasible 
solution. The prize included Airbus 
data to be used in the pilot phase 
of the project. The team has also 
secured funding from Sydney Water 
for the first phase of the pilot phase. 

The team is currently working with 
Sydney Water to tailor the approach 
to maximise the alignment with 
business need such that the solution 
will be most widely adopted and 
useful for Sydney Water. The 
challenge was put forward and 
managed by Sydney Water’s digital 
team demonstrating innovative 
ways of procuring solutions for  
the business. 

This project will help Sydney Water 
to position as a leader in providing 
liveability and amenity to customers 
and improving environmental value 
of waterway assets. 

Embracing 
digital solutions 
to deliver 
insights and 
minimise risks.

© Jamen Percy | Dreamstime.com

Below
Aerial view of Sydney
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This year given the 
unprecedented impact 
of Covid-19, there 
remains strong demands 

for new and expansion of water 
infrastructure to improve sanitation 
and water scarcity and enhance 
flood resilience, which is becoming 
even more important. Under 
the ‘new normal’, we continue 
to influence and support city 
governments and water utilities 
to develop sustainable and resilient 
water strategies and solutions to 
enhance the water cycle of our cities 
while delivering additional benefits 
to citizens. Across the region, we 
are prioritising projects where we 
can enhance the management of 
water and influence the wider water 
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cycle, delivering more sustainable, 
economic and efficient outcomes. 
Building upon last year’s major 
success on the Shanghai Urban Area 
Drainage Master Plan, we continue 
to gain momentum in China and 
are delivering a similar study to 
formulate sustainable stormwater 
management strategies and a long-
term drainage master plan for the 
city of Guangzhou with over 15 
million population. 

In Hong Kong, we have been 
successful on a variety of 
Government drainage and sewerage 
planning and service reservoir 
projects involving innovative 
utilization of underground or 
cavern space. We are supporting the 

Government on a new commission 
to formulate a strategic sewerage 
master plan for an emerging district 
with a population of over 200,000. 

In the Philippines, we continue to 
deliver large, complex and highly 
beneficial projects. Our Putatan 
2 Water Treatment Plant project 
was awarded ‘Distinction – Water 
Project of the Year’ in World Water 
Awards 2020, which is a superb 
achievement recognizing the 
excellent engineering needed to 
treat, as stated by the judges, ‘one 
of the world’s most complex water 
projects’. We have also again won 
the “Top Achievement for Partners 
Award” under Consultancy Services 
Category from Maynilad. This is in 

addition to carrying on delivering 
design and project delivery services 
for major new water, wastewater, 
sewerage and dams projects. 

We made a significant breakthrough 
in Taiwan to support one of the city 
governments to develop a sustainable 
coastal zone management plan 
to reduce harbour situation via 
comprehensive hydraulic modelling. 

In other Southeast Asia countries, 
including Vietnam and Cambodia, 
we have grown our local capability 
as part of the strong infrastructure 
team to provide new offerings on 
water resilience, technical advisory 
and flood risk appraisal.
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Case Study

Kaliwa Water 
Treatment Plant 
Metro Manila, Philippines
Manila Water Company Inc

It is essential that new water 
resources and their associated 
treatment and conveyance 
infrastructure is developed to meet 
the water demands of urban areas. 
Metro Manila, one of the largest 
and most densely populated urban 
spaces in the world, has the challenge 
of increasing infrastructure to 
match and overtake population 
development. 

As part of our efforts to do this, we 
have been working with Manila 
Water Company Inc. for two years to 
deliver a major new treatment plant 
and its associated transfer pipelines.  

Feasibility studies have explored 
supply of 300 Million Litres per 
Day (MLD) and 450MLD.  Manila 
Water has decided to progress 
with the 300MLD scheme: upon 
completion, this is sufficient water 
to meet the requirements of around 
two million people. 

It takes water from a reservoir, 
which is also currently in 
development. Therefore as part of 
the planning work we have looked 
in depth at potential variability 
of the water source to set the 
appropriate design limits. 

In addition, the site is situated on 
slopes which are very steep and 
our planning work has looked at 
how to choose the most efficient 
arrangements, minimizing the 
engineering needed to stabilise 
major excavations. Specific 
considerations have also had to 
be given to aligning with the inlet 

tunnel which is being provided by 
the dam construction project. 

This work has been delivered as 
part of our joint venture for the 
Manila Water Consultancy Services 
Framework with partners GHD. 
This year the framework has been 
progressing the implementation 
of six major water and wastewater 
projects, which will ultimately 
benefit three million people for 
clean water and add another to 
formal sewerage services. 

Ensuring 
reliable, clean 
water supplies 
for citizens  
in Manila.

© Simon Gurney | Dreamstime.com

Below
Left: Three-dimensional models of scheme

Right: Aerial view of Metro Manila
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In Europe our water portfolio 
includes feasibility and 
design services associated 
with delivering new water 

infrastructure, as well as advisory 
services that support strategic 
responses to water risk, sustainable 
development and climate change. 

In Ireland, we have grown our 
extensive portfolio of flood 
resilience projects for the Office 
of Public Works (OPW). Through 
these schemes we have a huge 
opportunity to help deliver lasting 
positive outcomes for local 
communities. We have continued 
to advise on the Lower Lee scheme, 
which is the largest project in 
OPW’s programme, where we are 
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providing broader support around 
comms and engagement, circular 
economy and carbon management.  
We also concluded our input to 
the Arklow Wastewater Treatment 
Works, one of the biggest projects 
in Irish Water’s capital programme.  
Demand for our water expertise 
from other sectors has grown, most 
notably in the design of data centres, 
where our involvement has ranged 
from country level risk assessments 
through to feasibility, design and 
optimisation. We have also provided 
support on stormwater management 
for the strategically important 
BusConnects scheme in Dublin.

Our water team in Poland is close 
to completing a digital integrated 

catchment model with Krakow 
Water, which will be one of the 
largest integrated models in 
Europe.  The team has also been 
providing specialist water inputs 
to Green City Action Plans. In 
Serbia we have provided technical/
environmental advisory support to 
the EBRD on a number of water 
resource and irrigation projects.

Elsewhere in Europe our 
Copenhagen team have been 
supporting a new water tunnel in 
Norway and our teams in Spain  
and Turkey have continued to 
support our colleagues in Europe 
and the UK, including work 
on data centres and transport 
infrastructure.

Looking forward, the EU Green 
Deal and the recently published 
Climate Change Adaptation Strategy 
provides a huge opportunity for the 
business, especially in the areas 
of resilience, blue green cities and 
river basin management.

By Justin Abbott and Ken Leahy
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Case Study

Midleton
County Cork, Ireland
Cork County Council

Midleton is located within the inner 
reaches of Cork Harbour on the 
Owenacurra Estuary in the south of 
Ireland. It suffered from one of the 
most devastating floods in living 
memory during the particularly 
wet winter of 2015/16 where there 
was evidence that groundwater 
and pluvial flooding were major 
contributors to the damage in 
addition to the more regular river 
flooding arising from a combination 
of high tides and large river flows. 

Arup was appointed to fully 
analyse the problem, develop a 
solution, acquire the necessary 
statutory consents, complete the 
detailed design and administer the 
subsequent construction contracts. A 
key starting point was to investigate 
the likely flood mechanisms that 
arose in 2015, and in particular to 
seek to understand the groundwater 
regime and mechanisms which 
were quite complex due to the 
presence of aquifers in both a glacial 
paleochannel and the underlying 
karst limestone. 

At an estimated cost of circa €40m, 
the Midleton Flood Relief Scheme 
will be one of the largest schemes 
delivered outside of Ireland’s 
main cities, protecting almost 600 
properties from a combination of 
all four sources of flooding; fluvial, 
tidal, pluvial and groundwater. 

We are providing full multi-
disciplinary professional services.  
Working closely with our client, 
Cork County Council (CCC), 
we have sought to leverage past 
successes and take on board 
the changing environmental 
requirements, as well as leveraging 
digital technology to ensure that 
the project is at the leading edge of 
sustainable flood resilience work 
globally. 

When developing possible 
solutions, we undertook a detailed 
opportunity mapping exercise.  This 

enabled us to consider all options, 
including the use of Natural Flood 
Management measures. We 
sought to engage early and often 
with stakeholders and the public. 
By bringing the surrounding 
community on the journey with us, 
local knowledge is being harnessed 
to positively influence the scheme 
design. We are currently planning 
our next public event which will 
be held virtually due to Covid-19 
restrictions, utilising our in-house 
virtual events technology, which 
we have successfully rolled out 
on a number of projects over the 
last year. We are also rolling out 
our new digital stakeholder and 
landowner engagement tool to track 
all communications throughout the 
lifetime of the project, ensuring that 
everyone’s views are accurately 
captured and recorded. 

We have taken the opportunity 
to significantly update the multi-
criteria analysis tool, to better 
capture the input of the local 
community and to ensure that 
environmental factors such as 
embodied carbon, circular economy 
principles, whole life analysis, 
climate change adaptability, and 
wider societal and health benefits 
are key drivers in selecting a 
preferred Scheme. 

Working in close collaboration 
with OPW and CCC, we have 
developed a detailed Climate 

Change Adaptation Plan (CCAP) 
for Midleton, the first of its kind 
in Ireland, and which is to be 
used as an exemplar for all future 
CCAPs for flood relief schemes in 
Ireland. In doing so, we have made 
clever use of digital technology to 
facilitate testing of the robustness 
and sensitivity of the decision 
making to changes in the rate at 
which climate change arises, to 
understand key thresholds and 
triggers for next steps. 

Utilising 
digital 
solutions to 
minimise the 
impacts of 
flooding.
Below
1. Public consultation on the scheme.  The enhanced Public 
Participation Process is designed to meet the requirements 
of the Aarhus convention
2. Previous flooding in Midleton 
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(UK, India, Middle East & Africa)

Arup’s water business 
in the region continues 
to go from strength to 
strength, with a broad 

client portfolio operating across 
both core engineering services and 
strategic advice solutions. 

We are thrilled to have secured 
places on a number of long-term 
frameworks ranging from clients 
such as the Environment Agency 
and Natural Resources Wales to 
water companies including Anglian 
Water, Yorkshire Water, Dwr Cymru 
Welsh Water, Severn Trent Water 
and Southern Water.  

Sustainable solutions are an 
emerging priority for the region, 
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particularly with the UK water 
sector’s commitment to achieving 
net zero carbon emissions by 2030.  
Our pioneering work with Northern 
Ireland Water is also helping to 
unlock the opportunities afforded 
by the adoption of hydrogen in the 
sector. 

From stakeholder engagement 
and consultation through to asset 
management and remote site 
inspection, we are actively embracing 
new technologies and ways of 
working to support our clients, at 
both a strategic and operational 
level, for example with our 360 
degree virtual site inspections tool.  

Through our bespoke interactive 

Virtual Engage platform, we have 
accelerated the deployment of 
digital tools that deliver virtual 
public consultation sessions. 
Recent events included sensitive 
restorative works on the Toddbrook 
Reservoir, the new Tadcaster Flood 
Alleviation Scheme and Lisvane 
and Llanishen Reservoirs. 

This year has been a great one for 
water innovation in all its forms. 
We have worked with all 19 
UK water companies to develop 
Water Innovation 2050 - a sector-
wide innovation strategy including 
proposals for a Centre of Excellence.  
Looking at innovative funding 
approaches, we are supporting six 
local authorities to develop unique 

project bids, to unlock funding from 
DEFRA’s £200m Flood and Coastal 
Resilience Programme. And in our 
final year as Network Integrator for 
the Hydro Nation Water Innovation 
Service (HNWIS), we are helping 
Scottish companies accelerate 
innovative water solutions to 
commercialisation. 

Our work in innovation has 
culminated in us being appointed 
to support Ofwat as fund partner, 
together with Nesta and Isle 
Utilities, to deliver their £200m 
innovation fund supporting a step-
change in water sector innovation.  
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Case Study

Northern 
Ireland Water 
Northern Ireland
Northern Ireland Water

As a technology, machine learning’s 
potency lies in its ability to discern 
patterns and produce intelligence 
out of volumes of data that no single 
human being could analyse. For 
infrastructure businesses like water 
companies, where processes and 
patterns are everywhere, there are 
many opportunities to bring this 
level of analysis and intelligence 
to the services they offer. In a 
pioneering piece of work, we have 
worked with Northern Ireland Water 
on a research project, funded by 
the UK government’s innovation-
focused Small Business Research 
Initiative, to explore how machine 
learning could optimise and improve 
the reliability of water filtration.  

Rapid gravity filtration is a key 
process in the production of safe, 
clean drinking water worldwide, 
removing particles and pathogens 

through physical straining, 
sedimentation and electrostatic 
attraction.  The performance of the 
filters changes through time and the 
filters must be cleaned regularly – 
it’s an energy-intensive process, 
traditionally carried out on a fixed 
schedule. The performance of these 
filters determines the cleanliness 
and safety of the drinking water. 
How could this analogue process 
produce digital insights? 

Our idea was simple: develop a 
machine learning model that can 
analyse historic and live data to 
predict the performance of rapid 
gravity filters. The model uses 
data from observed  changes in 
the quality parameters of the water 
passing through the treatment 
works, to make predictions about 
the future performance of the filters, 
helping operators to optimise their 
cleaning and operation.  

We built the model in Python, 
initially as a desk study, to test 
the model’s ability to process and 
learn from real historic data and 
make accurate predictions. In its 
next development stage, the model 
will begin ingesting live data, 

Exploring 
how machine 
learning can 
optimise water 
filtration.

deepening its understanding of the 
filters’ performance. By the end 
of winter 2021, it will be offering 
plant managers a detailed picture of 
the filter performance for the first 
time, assisting in the running of 
an actual treatment works, helping 
the operator to reduce the risk of a 
water quality failure. 

For the water industry, machine 
learning can clearly help operators 
to reduce the cost of clean water 
per megalitre. At a broader level, 
this project demonstrates that it 
is possible to introduce machine 
learning into the sector’s core 
processes and optimise quality and 
safety, boost productivity, optimise 
maintenance, and reduce energy 
consumption at the same time. 
Given Northern Ireland Water’s 
own carbon neutral commitments, 
tools like this clearly have value 
by finding new ways to reduce 
waste and energy use. And with 
over 90% of the world’s water 
companies using filtration systems 
similar to those in use at Northern 
Ireland Water, we believe that this 
approach could represent a valuable 
step-change for the industry.  

© LuAnn Hunt | Unsplash© Johnny McClung | Unsplash

Below
Left: Young child drinking water
Right: Person filling up cup with fresh drinking water during 
a special program at the local Parks & Rec center.
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Mark Fletcher
Global Water Leader

Honorary Fellow of the 
Chartered Institution of 
Water and Environmental 
Management (CIWEM)
Dr. Mark Fletcher, our Global Water 
Business Leader, has been awarded 
Honorary Fellowship of CIWEM.  
Honorary Fellowship is a prestigious 
award, held by an exclusive group 
of people who have made an 
exceptional contribution to the field 
of water and the environment.

Daniel Lambert
Australasia Water Leader
Sydney office, Australia

Daniel Lambert, our Australasia 
Water Leader, has been awarded 
the following accolades:
 – Engineers Australia: Sydney 
Engineering Excellence 
Awards - Professional Engineer 
of the Year – Winner
 – Australian Water Association: 
New South Wales Water 
Awards - Kamal Fernando 
Mentoring Award – Winner

Louise Ellis
Associate | Water
Bristol office, UK

Management Consultancy 
of the Year Awards
Louise Ellis has been named 
Thought Leader Consultant of the 
Year and has also been crowned 
The Times’ Consultant of the 
Year. Bringing together clients 
and stakeholders, Louise’s focus 
is on improving water resilience 
in communities. In particular, 
her work on the innovative City 
Water Resilience Approach which 
provides cities with a framework 
to develop action plans to protect 
their citizens from extreme shocks 
and stresses derived from water 

Matt Ball Award 
Arup colleagues from around the 
world have been recognised as 
winners in this year’s in-house 
Matthew Ball Award, which 
celebrates exceptional service to 
our clients in the water sector. 

Patrick Schnelle, a Graduate 
Engineer from Sydney, Australia 
is the overall award winner.  Lucy 
Moore, based in Whitehaven, 
UK, and Sylvana Hochet, based 
in Montreal, Canada, were highly 
commended.

People

Celebrating Our Success

Industry Awards
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Water Industry Awards 2021
The Water Industry Awards celebrate 
excellence in the UK water sector.  
Arup was recognised in three 
categories for the 2021 Awards:

Projects

Consultancy of the 
Year - Shortlisted
Asset Optimisation Initiative 
of the Year - Shortlisted
Rising Star - Shortlisted
Joe Shuttleworth

Global Water Awards 2020
Water Project of the 
Year - Distinction
Putatan 2 Water Treatment Plant
The new Putatan 2 water treatment 
plant has been widely praised by the 
city of Manila and its community 
for helping to vastly improve Metro 
Manila’s water security. Putatan 2 
provides drinking water to almost 
one million people, with a capacity 
to produce 150,000 cubic metres of 
safe drinking water every day.  

UK Flood & Coast 
Excellence Awards 2020
Community Partnership Award
WaterUp
These awards recognise important 
work to manage flood risk and build 
resilience.

Gravity Challenge  
(Australian Space 
Agency and Deloitte)
Breakthrough Award - Winner
Sydney Water Challenge
Gravity Challenge brings together 
corporate challengers and innovators 
to collaborate and create solutions to 
some of society’s biggest challenges. 
Our collaborative work for Sydney 
Water won ‘most desirable, viable 
and feasible solution’.

WaterUp, a project developed 
in collaboration with The Flow 
Partnership, provides language-
neutral tools to help rural 
communities tackle water insecurity, 
allowing them to capture and store 
seasonal rainfall for use throughout 
the year.

Australian Water Association 
Awards Program Finalists
These awards recognise the 
outstanding achievements of 
individuals and organisations in 
Australia.

Organisational Excellence
Global Challenge
Infrastructure Project 
Innovation Award
Geospatial Planning Tool
Port Stewart Water Supply
Torres Strait Islands

https://waterindustryawards.co.uk/
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