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Talk Outline

Research Questions

Multiple Benefits (MB)

MB evaluation and co-design

Sutton flooding

Adaptation Pathways for a long-term drainage infrastructure plan
* Options
 Modelling
* Options and pathways appraisal

Key Deliverables
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Research Questions:

What is the right mix of blue-green and grey infrastructure at any
location and time?

When are blue-green interventions necessary under future
development and climate scenarios?

How can flexible design approaches be valued incorporating
multiple benefit assessments (and real options)?

#blue/green infrastructure #multiple benefits #flexibility
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Examples of multiple benefits from SuDS / GlI

Potential Benefits from SuDS and
Blue Green Infrastructure

Mechanisms

Pollutant trapping

e.g.

Adsorption of PM;, onto leaf surfaces

Biodiversity

e.g.

through habitat creation

Amenity and recreation

e.g.

through greater access to green space

Enhanced urban form

e.g.

through landscape connectivity into green corridors

Groundwater recharge

e.g.

maintenance of natural hydrology

Air temperature

e.g.

through mitigating urban heat island effects

Health

e.g.

by providing areas for exercise, improving air quality etc

Noise reduction

e.g.

where adjacent to major roads

Traffic calming

e.g.

by using street gardens as width restrictors

Carbon mitigation

e.g.

by sequestering CO,

Property value uplift

e.g.

by proximity to green space
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Spatial distribution of benefits: normalised uplift

Access to Greenspace Noise Pollution Carbon

Sequestration




Background conditions

n Air pollution can reduce mortality and life expectancy (COMEAP, 2009; Defra, 2008). It could cause concomitant health

> costs in the UK of up to £15 billion a year (DEFRA, 2008). In addition, it is also thought to have a negative impact on the

r natural environment and to reduce biodiversity (CEH RoTAP Report, 2003).

. Experience

> Modelled air quality baseline — PM, 5 B
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Cumulative benefit intensity:
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Key principles:

1.

Benefits are location- and context-
specific

Simultaneous optimisation of all benefits
is not possible

The value of each benefit will be
dependant on background environmental
conditions

Benefits develop over time and need to
be assessed as an improvement from an
initial condition state

The spatial distribution of benefits is
important and accrue to different
stakeholder groups other than the asset
owner, and scales from local to regional to
global
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Co-design of SuDS to achieve multi-functionality

Flood mitigation
intervention

Co-optimise these benefits o oanss Gubliata
thorough multi-functional design

vt

|ldentify relevant dominant o Valuation and spatial
benefits distribution of benefits
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What is the right mix of blue-green and grey infrastructure

\

IN SUTTON and FOR THE NEXT 40 YEARS?

The Wrythe
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What is the right mix of blue-green and grey infrastructure
IN SUTTON and FOR THE NEXT 40 YEARS?

SuDS in Sutton Schools Project:

 Reduce flooding from 135 to 20 A
properties for a 1 in 30 years event

e Sutton Council, South East Rivers
Trust, METIS ; Thames Water

* SuDS interventions in 07 schools +
City Council Estate tf;f

Considering climate change and urban

intensification

* Pilot as evidence

* Static response to a dynamic
problem

*  Which intervention comes next?

o QSQ{‘U_ Option 1 - Disconnect trading estate
e
ég Option 2 - Permeable road
Option 3 - Overflow pipe
}7 | Option 4 - Roofs and car parks
Metres it
0 100 =200 ; 400 |
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SuDS in Sutton Schools: work in progress

.ISuDS in Sutton’s Schools : F

Saving rain from going straight down the drain.

We are buildinganaingarden

pering here is part of the SuDS in Sutton’s Schools

The work hap|
oroject that aims to reduce floodi ris in the local area. SubS
(sustainable drainage systems) are designed to prevent rainwater

from rushing to the drains.

On this site, a rain garden is being installed to demonstrate SuDS.

A planting area will be dug out,
Ralnwater from the
[ roof will be diverted
he rd ¢
o it i into the rain garden.
drainage will go
into the hole.
The rainwater will
soakinto the soil,
wiatering the plants.

During heavy rainfal, this garden will store rainwater to help
protect the area from flooding.

FIND OUT MORE
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What is the right mix of blue-green and grey infrastructure

Vi.

IN SUTTON and FOR THE NEXT 40 YEARS?

What is the desired performance threshold?

What are the intervention options and how does one combine with the other?

Which intervention should be prioritised?
What is the assessment approach?
When should they be implemented?

How do we respond to climate change and urbanisation?
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Procedure for the development and assessment of
Adaptation Pathways

1. Characterise current and future flood risk for expected development &
climate scenarios

Vehicle: Hydrological modelling

2. Review alternative blue-green intervention options
Vehicle: SuDS opportunity tool & stakeholder approval

3. Create appropriate adaptation pathways

Vehicle: Deltaris tool

4. Evaluate hydrodynamic performance of each pathway

Vehicle: hydrodynamic modelling. Run every 5-10 years intervals for climate and development
scenarios. Threshold capacity of infrastructure at each time-step
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5. Benefit assessment of each possible pathway
Vehicle: CBA/BEST/NCPA

SUlJOPaY 73 U9y L

6. Defer or Bring forward implementation

Vehicle: Real Options




1a. Understanding Drivers for intervention in Sutton

» Climate Change (expected flood risk increase)

» Population growth: 10,000 households in 30 years.
» AQMA zones with Sutton

» SuDS on streets policy (TFL)

» Water stressed area

» Natural Capital uplift policy — planner’s priority
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1b. Flood modelling: SWMM model
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Model data:
* Subcatchment areas
e Manhole data

* Pipe data
* Permeable area %
* Slope%

—> Establish current flood risk
conditions

Climate and Intensification
scenarios:

e Storm profile increase

* Impermeable area increase

— Establish future flood risk
conditions
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2. Identifying BG/G intervention options:
SuDS opportunity tool

\ Beddington
» porner

| Gree

| Bed
| Tn

Individual schemes (30yr)

I:l Bioretention
I:l Attenuating Rain Gardens
I:l Rain Garden Box

I:l Tree pit

B Rrain Gardens (Surface)
B Green Roof

[] attenuation Pond

“| M100 3 hour event - Depth
|:' <0.1m
[Joimtoo2sm

I 0.25mt0 0.5m

- 0.5mto 1.0m [ wetland
- 1.0mto 1.5m M oirect to watercourse
W swales

- >1.5m
% [_] coa3s

W water Butts
[ bisconnect Downpipes
B soakaway

E Sutton Borough Boundary

Contains Ordnance Survey data (c)
i Crown copvriaht and database raht 2015

D Gravel Paving
. Filter Drains
. Permeable Block Paving
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3. Generating the Pathways

Climate Change variability

LO"g-term drainage Options . Adaptive Pathways and Tipping Points
. . Current Condition
infrastructure planning: ., .. ... :
O----- 0

1. Identify Option impact Waterbutts/RWH [ ! ’
2. Combine Options in i

Pathways | Qtm————— -
3. Appraise Pathways o N
Implications of Scenarios on o '

NPV?

[ | I I | [ [ [ I [ ]
100y EventDepth (mm) 0 45 44 46 48 50 52 54 56 58 60

High ClimateChange 2018 2050

Low Climate Change
2018 (scales only conceptual) 2100

Pathways generator
(Deltaris/Carthago)
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Adaptation Pathways approach:
Quantitative CBA and qualitative multi-criteria appraisal

0% 4% S0% S 6% [65%

. Swales
Water | Water
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\ ) Grey Pipe
Expansion
Rain Gardens Rain Gardens ' ( | (
_ ) | ) \ Swales ———  Swales Swales
\- Grey Pipe | Grey Pipe Grey Pipe
Expansion Expansion Expansion
Swales
\ Rain Gardens —’ Rain Gardens ) :
Current ( Y Grey Pipe
Water Water Expansion
: Butts/Planters Butts/Planters
' - ' Grey Pipe Grey Pipe Grey Pipe
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Adaptation pathways tree as a response to urbanisation
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3. Generating the Pathways

Long-term drainage

infrastructure planning:

1. Identify Option’s
impact

2.  Combine Options in
Pathways

3. Appraise Pathways

Pathways generator
(Deltaris/Carthago)

Options

Current Condition I

Increasing Urbanisation

Adaptive Pathways and Tipping Points

Raingardens

Waterbutts/RWH

ol

% Impervious Catchment 4'0 4'5

Grey HousingScenario  5g¢g

2050

Green Housing Scenario 2018

(scales only conceptual) 2100
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4. Flood modelling to assess option/pathway

viability

BG and G Interventions:

Model modification of permeable

area and storage volume in
specific sub-catchments

Climate and Intensification
scenarios:

w _ * Storm profile increase
“H% " '._/ Lol ; * Impermeable are increase

'Il‘o

47//} g
Y s R,

.

iy

Option viable until flooding is
observed and tipping point to
next step in pathway:

Trigger Point Timing
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5. Carrying out a Cost Benefit Analysis

Components:
» Flood Damage avoided

» Options costing (HR Wallingford Tool CAPEX/OPEX 40 years)
» Cost of Grey System

» BEST MB monetisation (currently undertaken)
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Pathways appraisal
Quantitative CBA and qualitative multi-criteria appraisal

' Implementation
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Conclusions

% Identify the right mix of BG/G infrastructure; implications on investment planning

% Include wider criteria in SUDS decision making, particularly Multiple Benefits

+* Take uncertainty into account by developing flexible grey/blue-green pathways

s Carry out valuation of flexibility when comparing/combining grey and blue-green options

¢ Applicable to numerous UK and international urban environments
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Key Deliverables at the end of project
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