Synchronicity: Multiple Benefits from Green Infrastructure
(Looking at SUDS from both sides now)
apologies to Joni Mitchell, Judy Collins and Pink Floyd
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The great sanitation revolution was clearly needed and

brought about by (visionary) engineers...

* In the 1840s, Edwin Chadwick
said engineers were:
“hyperexpensive, unscientific and
dangerous” (Hamlin, 1992)

* Nonetheless we moved to
centralised drainage systems to®
defeat the wastewater enemy

e Of course this criticism cannot
be true today




And we knew (know) best...

Civ-il En-gi-neer-ing [siv-uh| en-juh-neer-ing]

A professional engineering discipline that deals with

the design, constriction and mainten:

Architecture/Bridges/cityscapes_bridges_buildings_1920x1200_wallpaper. 24870




It’s a great time to be doing this stuff




The story of ‘sustainable’” drainage systems

They were with us before
centralised sewers were

 Surface water was Flooding! danger
hazardous and needed to
be out of sight (and out of Do not drink the
mind) water
— Land use planning could Do not enter the
safely ignore this water as it water

was out of the way

At the time piped systems were the sustainable option



What’s changed (if anything?)

People
* Resources

 World
changing
(fast)

* Legacy
infrastructure

We Live in a Changing World

+ Population

+ Urbanization

+ Globalization

+ Economic Development

« Environmental Change

* Human Conflicts

« Growing Knowledge

+ Advancing Science
and Technology

J»Mncreasingly Complex,
: Cha.llenging. and Crowded
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Effects of climate on combined sewer overflows (AECOM,

2015)

“Future increases in rainfall intensity would increase the risk of CSO
discharges, particularly in urban areas without SUDs installed. Nutrient
enrichment could interact with temperature related productivity increases
to cause more algal blooms.”

Winter precipitation Increased discharge and runoff to "t
1 (Low) 1 (Low) sewage systems
Summer precipitation

Reduced flushing and dilution +

| (Low) 1 (Medium)

Exacerbating
Rainfall intensity

Flashier, more frequent runoff +

1 (Low) t (Medium)

Temperature

Reduced assimilative capacity of
environment

1 (High) 1 (High)




Lack of regard for new wave planning and urbanism

Planning urban areas is now

mu Ch more com p | ex: MIT launches new research center on advanced urbanism
W Tweet 173 m 24 5 it mm 228
”Alread)/, the World is 8 Archinect @ Feb1213 W5 & 4 W Follow 2

becoming predominantly
urban. However, the dominant
form of urban living will be
very similar to our older
suburban regions. This places
substantial pressure on
established suburban models;
the dominant model of urban
development copied
worldwide, to set a better

“ Interdisciplinary teams will focus on the planning, design, construction and

example Of Sustain abi/ity.” retrofitting of urban environments for the 21st century. — cau.mit.edu




A term first coined in Scotland

The
conundrum
of
‘sustainable
drainage
systems’
(SuDS,
SUDS)

‘sort-of’ know what these are
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No space is useless
Context is all important
Undérstanding , % * Gl and grey infrastructure
Cities: needed together ; :
Aavancss i - Nature in the city o
E’n’tﬁg‘r’:'t"eiﬁs‘?'s‘zgﬁ‘n; T [ Making it business as usual is
e B TN a complex process




A significant time....

e CIRIA SuDS Manual
revised this year

* CIRIA multiple
benefits of SuDS tool:
BeST — now

* CIRIA retrofitting SuDS
guide 2012

* CIRIA Designing for
exceedance 2014

* All ready for
commencement of
Sch.3 of Flood &
Water Management
Act

Increase in the impact /

consequence (e.g. £)

L~

-
>< Rainfall event
Everyday Drainage Exceedance
rainfall design rainfall

rainfall

exceeaance

Normal
design

Emergency
response &
spatial

Design for
exceedance

Conventional
drainage &
SuDS

Drainage
- public
health

2
1
Water is
useful

Increase in rainfall

11

> E—D>—>

\ 4



Infrastructure effectiveness and affordability in relation
to extreme hazards (Royal Society 2014)

High

Engineered

Effectiveness

Ecosystem-based

Low
»

Less affordable More affordable




What we did (& what some are doing now)

* |f you follow the rules

_ Regulations delivering benefits| —

— Codes of practice
— Design standards
— ‘What computer says’

through evidence

pathway

=R

TECHNICAL FLOOD RISK GUIDANCE
agement for FOR STAKEHOLDERS

runoff manage
\ SEPAW
L

* Then you are safe
— Otherwise it’s too risky

— Professional indemnity means
we need to use tried and
tested options

>

——— e

“Technical Guidance to the
National Planning Policy
Framework advise an uplift
on rainfall intensities of 30%
when designing to 2085 and

beyond”
13



Devolved administrations

It’s happening in Scotland & Wales

“SuDS are another couhtry” '

14



Disintegrated UK
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weekly roundup or Topic newsletters.
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You are here: | Topics | Business, Industry & Energy | Water Industry | Scotland the Hydro Nation |

Scotland the Hydro Nation

Hydro Nation

= Business, Industry & Energy
+ Water Industry

» Who does what?

+ Water Charges The Scottish Government is committed to making Scotland a Hydre Nation. Our water resource is significant and in a

world demanding more food and water, there is good reason to nurture it for long term sustainable use.
» Improving Services

+ Statutes, Governance B Water is of fundamental importance for Scotland’s econoemy, health, social wellbeing and environment. All businesses
Constitution rely on the water environment in some way or another and water plays a prominent role in the success of many sectors
+ Publications of the economy. Some are of strategic importance to Scotland’s economy, such as tourism, food and drinks
manufacturing and renewable energy generation.
» Complaints
» Scotland the Hydro Nation The hydro-economy provides huge opportunities for Scotland which wel MHOWN Gardd Law
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Act
» Useful Links The Scottish Government will support the development of Scotland’s h Beth yw gardd law? — - -
this brings. There are 3 main aspects of the Hydro Nation agenda: ;ﬁf;wm,%w'm‘”‘”” Cymuned Werddach

Gall gerdd glaw helpu i wneud y stryd yn fwy deniadol
= Utilising Scottish expertise to maximise the economic benefit of ou -
ecological context by reducing energy use, improving efficiency an. Dal a glanhau dwr glaw

= Raising our international profile through recognition of Scotland as I
and governance — The first Hydro Nation. 3’.;‘:'3-.?-(_'} o R |

1 twystro man :

myna T gwise

Gwella Bioamrywiaeth
Mae gardd law yn rhywle lle gall adar a phryfed fyw a bwydo

Aral

\
Buddion eraill gardd law

- Addysg

~lechyd a lles

- Cysylitu pobl 3 byd natur
- Ak wafig

¥ Wos




* How did things change in Wales?
— National Government & regulation
— DCWW'’s position — no shareholders

— SWEAR Policy for DCWW (Surface Water and
Elimination Reduction Strategy)




Not only is the UK (dis)integrating.... But the approach is one

of a dis(integrated water cycle)

* Elsewhere (than England) the water cycle is bein
joined up

 And... planning processes are the focus (including
water) in developing blue-green infrastructure ideas

CEC Tor
Water Sensitive Citias

* |n all of this the biggest mess is in England...HBF rule
OK!

But... this year is year one in PP time in England..
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And... instead let’s send in the clowns..

* Some of
E n g | a n d ’S SERENENENI |
malfunctioning.. TS VT

| 2013-14
ﬁ n3‘/
* Government challenged for failing to protect English waters (28® August 2015):
e “High Court has granted WWEF-UK, the Angling Trust and Fish Legal
permission to bring a judicial review of the Environment Agency (EA) and
DEFRA’s implementation of the Water Framework Directive (WFD).
* One response to the EA’s recent consultation on updated RBMPs said land
management had lagged behind other sectors in reducing pollution and urgent

action was needed by designating WPZs.”
e All this without even considering the chronic air pollution in many UK cities

18



Diverse
standards
(take
them or
leave
them)

NON-STATUTORY
TECHNICAL STANDARDS
FOR SUSTAINABLE
DRAINAGE

Practice Guidance

2015

Housebuilders in conference

Defra: “Government remains
committed to implementing
SuDS at the earliest available
opportunity, (but not in a way
that has any adverse impact
on development)”’ 2014

19



v We don’t need no Water treatment
_iz=n We don't need no source control
. Es= =4 \|o0 green benefits from the drainage
. pipes

alone| (PF) . Defra leave those developers alone

. Hey! Defra - leave those developers alone
« All in all its just another pipe in the hole

All in all its just another pipe in the hole.
(Steve Wilson)



file://localhost/Users/richard/Music/iTunes/iTunes Media/Music/Joni Mitchell/Both Sides Now/12 Both Sides Now.m4a

Although I’'m talking about blue-green infrastructure and
SUDS - how can and should we respond — my main points for

today

* Question what we are doing &
and how we are doing it — to
avoid ‘lock-in" & ‘lock-out’ e

e Listen to the science and plan

longer term for complexity

and uncertainty (this is not
going to reduce!)

* Create agility in our processes
and flexibility in (all) our
systems (including S SAtA o
institutions) because we B
don’t know much... I

of variable thickness, composed of wire and rocks.

o Groynes are placed at the foot of banks along small,
slow-moving streams, where there are signs of
undermining and threats to permanent structures.

o Sausage groynes are designed to stop such action by
allowing the bank to collapse to an angle of repose in
such a manner as to form a moderate slope, which
encourages the growth of vegetation.

ﬁ,ﬂiﬁ”ﬁ""’ﬂnﬂn}‘ 15000.00
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Doing it for real

There are no single ‘problem’ solutions

We need to deliver widest possible societal
benefits, often a moral justice approach
(Smith, 1759; Sen, 2010; Lempert, 2014)

Overall the most sustainable (flexible, resilient
and economically cheaper and
environmentally beneficial)

There is no longer any option - we can only
afford multifunctional infrastructure

Requires changes in
— Governance

— Institutions
— Regulations

— Behaviours and attitudes
* Especially on the part of professionals

22



Hang on — where’s the Gl in all of this?

Coming together... to do it..

* The MEA provided a legitimate
foundation for valuing nature as
infrastructure

* (We failed on the sustainability
stuff)

* Us drainage people need to shift
our thinking and actions to see all — o
forms of water as potential A
assets/opportunities

* Nature and blue-green et
infrastructure (thinking) provides
the vehicle for delivery... and gives
planners and urban designers
more of a role than we have been
used to

NATURAL CAPITAL




Or not
coming
together to
do it
differently
....because
‘we know
it works’

DEFRA commits to 25-year natural
capital plan
By Rachel Salvidge, 22 September 2015 14:14 BST -

Natural capital is to be incorporated into national and
corporate accounts (photograph: Kevin Eaves/123RF)

DEFRA said it did not
agree with the
recommendation that an
investment programme
for natural capital
should be integrated
into the National
Infrastructure Plan
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Really doing it

e Itis happening...(yes,
even in England)

* What does it look like?

* Are we/you recognising
it?

* Do you Gl'ers
understand the
opportunities us
drainage folks can bring
to what you are doing?
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The new SuDS (manual)

Surface water runoff
should be managed
for maximum benefit

Control the quantity
of runoff to

= support the management of

flood risk, and

* maintain and protect

the natural water
Eyee Water
Quantity

Create and sustain
better places for
people

Manage the quality of
the runoff to prevent
pollution

Biodiversity

Create and sustain
better places for
nature




Who can
deliver on
these
criteria?

ciria

Not engineers by themselves

RAINFALL

—— 2 4

SuDS Manual 2015: Risk based pollution prevention
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We understand that moving water on to the surface means
we are interacting more with urban form and also building

This means a lot of other
professions are also involved




Maybe we can create infrastructure that has multiple

functions?

Starting with nature as infrastructure

Land use
map for
the city of
Porto
Alegre,
Brasil

29



New SuDS
valuation
tool -
BeST
Potential/
monetised
benefits

ciria

Benefit Category

Priority

Air quality

1

AN

Amenity / Liveability

Recreation

Biodiversity (habitats)

Carbon (comparison and sequestration)

Flood risk

Pollution control

Reduced treatment / pumping

Population growth / network capacity

SN

Air temperature

Groundwater recharge — maintenance of natural
hydrology

NIN[IN[RRrRr|R[RR]| R

Q| x

Health (range of benefits)

Urban form (possibly)

Water resource / rain water harvesting

Qx| x

Crime

Economic growth

Education

Flexible infrastructure / CCA

Noise — (unlikely)

PR — business / CSR

Tourism (possibly)

Traffic calming (reduced accidents)

WIWIWIWIWIWIWIWINININ

X | X | X | X | X |X|X|X




Value of restoring urban streams

Bannister Creek — value of
340,000 7 residential properties within 200m
ssoooo | (Fogarty & Zhang, 2015)

$20.000 - O_u_r Vision
Cities and towns of the
$10,000 - future will be sustainable,

productive, resilient and

¥ ! ' ' " liveable
-510,000 - g g %

2005
2008
2008
2009

2004
2007
2010
2011
2012

Increase or decrease of property
values

The CRC exists to help change
the way we build our cities by
valuing the contribution water
makes to economic growth and
development, our quality of life
and to the ecosystems of which
cities are a part.

T2
AL )

: Construction S : slalhed
of Living Stream wetland ecosystem



Mayes Brook
Park
East London

A lifetime
benefit-to-
cost ratio of
some £7 of
benefits for
every £1
invested

(93% of
benefits were
for cultural
services)
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Managing CSO spills in Yorkshire

Comparison of options: cost vs beneft
15000000

But, the
conventional

10000004 option is

y= I I I I

e " How would these benefits look in 25, 50, even 100 years time?
3
g 0
Conv SuDS Public SuDS Public/P
-5000000
Only SuDS +
public showed
a positive NPV
-10000000

B Scheme present cost B Scheme present value benefits 1 Overall scheme net present value




Applying
BeST —
Glasgow

SWMP
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Applying BeST — Glasgow SWMP

Individual Benefits (Present Value) (Pre-Confidence

Individual Benefits (Present Value) (Post-Confidence]

Enabling ~Carbon reduction

Recreation
Health

| development

Enabling
and
sequestration

Carbon reduction

development and Amenity .
Present Value Assessment Stage Total I.DV Total PV Costs Net Present Benef't Cost
Benefits Value Ratio
Z;%ﬁggt VEILE (DB Erniaie: £69,858,591 £26,833,659 £43,024,932 2.6
Present Value after confidence applied £62,707,500 £26,833,659 £35,873,841 2.3

Present Value sensitivity - low

£34.363,669 \

£26,833,659

£7,530,010

H Enabling development
i Flooding B Water quality
B Amenity u Health

M Recreation

H Carbon reduction and sequestration

— Flooding

Financial
Environmental

Social

M Enabling development

i Flooding

E Amenity

H Recreation

~—— Floo

3
| er2omset6| 37

ding

 Carbon reduction and sequestration

H Water quality

u Health
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Building in flexibility and adaptability — it’s more than contingency

planning

Increasing risk level (e.g. households at risk of flooding)

w

]
| | AN
[ Existing system Strategy change |
due to limited ' Strat,ew d‘angg
B Pl /usefuhess of : triggered by risk
| Protect existing || pratection devices | current approach " lewel
households ¥ !
| Subsidise flood protection devices | I
- I Some strategies may require
Maintenance & Ime drain ] IEmh'll 'mn_upr p|ann|n£3
=t srniall capital T N !_ I implementation pericds
projects | which nead to be taken into
| Improwe drainage capacity . | i Secaunt
1 [
| Increase capacity of current flood defences i
| Major capital ] e "
projects | Build now flood dofences '

| Abandon & relocate

Legislate against any building in risk arcas |

= ;
Strengthen planning guidelines |
Raise building standards |
sustainable land '“"’"“"“"'““""“E‘"“‘“"""‘"““ Moss & Martin (2012)
e ~
e | Impose large scale natural fiood management
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What about mainstreaming — taking advantage of (other)

developments — synchronicity and piggy-backing?

Exploring and assessing the opportunity

Seizing the opportunity

1. Identification of

opportunity

2. Determination
of added value

3. Assessment of

practical
feasibility

4. Financing and

organisation

5. Maintenance,
exploitation and
monitoring

6. Contracting
and realisation

Is the project Does the project What are the Is the project What are the What are the
effective? provide enough constraints of the financeable? requirements from requirements from
added value?? project? maintenance and the realisation
operation? phase?

There are multitudes of opportunities to bring BGI into ‘normal’ development,

redevelopment, retrofitting...

. Activities
required

. Effectiveness

. Stakeholders

. Feasibility in
time and
budget

Willingness of
stakeholders
to contribute
(€ or other)

planning
procedures
(Functional)
design
specifications
Interdependen
cies between
parts of the
projects
Critical factors
in the context
of the site
Critical time
schedule

incl. financing
structure

Risk allocation
and
management
Tasks and
responsibilities
in the
executive
project
organisation

Monitoring
and
knowledge
management
procedures
Evaluatie
(criteria)

design specs
Risk
management
with
contractor
Contract
management /
scope
management
Stakeholder
management




Opportunities?

More than 100
years of engineers
dealing with the
‘oroblem’ of water,
flooding and
sanitation

Can we not do a bit
better?

Water is but one of
the components of
the liveable city —
albeit a critical
component

SuDS help us to manage
water as an asset and as
part of an integrated cycle
- WSUD




Summarising

Changing
what we do

Systems of systems (Hall
et al 2013)

Pipe-bound ‘solutions’
deal with a single issue

Society needs much more
value from its’
infrastructure and
services

We seem to need to
monetise everything

Evidence now emerging
via new tools

It also needs interacting
infrastructure in systems
of systems — ‘smart’
functioning

WSUD may be more
relevant




Uptown
Normal,
Illinois
Circle and
Streetscape

Award winning multi-
functional public space.
As well as being a
roundabout, it collects
runoff from surrounding
streets to alleviate
downstream flooding,
infiltrates, stores, purifies,
provides reuse water
some of which is used for
cooling the area and the
space, abates surrounding
vehicle noise, and
provides a recreational
facility hosting rock and
blues festivals.




Where
does that
leave us?

Now it’s
(just)

another
show..... So
leave them
laughing
when you
go...

Old friends they’re acting
strange, they shake their heads
and tell me I've changed...(or
not in my case).. Clouds got in
he way

Yep, it’s no longer just
engineering or engineers..
‘model says’ isn’t good enough

....from give and take and still
somehow (we) really don’t
know SuDS at all... or do we?

Ugly and bad
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