Green infrastructure to
combat climate change

- '-_.____\_
part of thet
North West Climatée

Change Action Plan

Supportsd by

Green Infrastructure
North West.

* Life support system — the “ IMrastru‘i?ﬁer:

network of natural Guide
environmental components '
& green & blue spaces that
lie within & between our
cities, towns & villages &
provide multiple social,
economic & environmental
benefits

* WWW.Qinw.co.uk

Benefits of Green

Infrastructure
« Climate change adaptation &
mitigation
Flood alleviation & water
management
Quality of place
Health & well-being
Land & property values
Economic growth & investment
Labour productivity

Action 4.3 of the NW Climate
Change Action Plan

¢ Undertake scoping studies
to assess future regional
risks, opportunities and
priorities for the potential
for green infrastructure,
including regional parks,
to adapt and mitigate for
climate change impacts
and commence

Rising to the Challenge

+ Tourism implementation of findings
* Recreation & leisure The Economic Value — Lead by Community Forests
+ Land & biodiversity of Green Infrastructure Northwest

Products from the land www.naturaleconomynorthwest.co.u

Carbon Density

Stages of Action 4.3 Mitigation Role y,
, , N o of Gl 2Eg
« Climate change, risks, opportunities & priorities o ) e 5
« Evidence base of research, policy, & delivery * Limited but important . f;;_,
+ Green infrastructure climate change assets * Carbon storage & AR
. . . sequestration e (P
 Detailed study of 2 strategically important areas Lk

¢ Fossil fuel & material ’
substitution . * 3’
« Food production ! .

¢ Reducing need to
travel by car

¢ NW GI Climate Change Action Plan

* Advisory Panel & stakeholder workshops
« Support through ForestClim Interreg IVB




Adaptation Role
of Gl

Substantial role
Moderating urban
temperature extremes
Reducing flood risk
Allowing species
movement

Providing a visitor
resource & reducing
visitor pressure on
vulnerable landscapes

High density residential

Max surface tamp (C)

Reducing Flood Risk

Gl slows rate & reduces volume of
runoff
— Interception, Infiltration,
Conveyance, Storage
Modelling in Greater Manchester
— By the 2080s, 10% increase in
residential tree cover reduces
runoff from extreme events by
14% (compared to no increase in
tree cover)
— Overall runoff still increases
— Sandier soils most effective
Capturing, storing & using
rainwater for irrigation could
reduce flooding & help maintain
comfortable temperatures in urban
areas

Flood Zones

Reducing flood risk A

¢ Riverine

¢ Coastal

e Urban drainage
¢ Groundwater

« Different Gl solutions
depending on nature
of flood risk

I e 2o 3 (10 o ZO vy

Gl actions to reduce flood risk

« Protect Gl in floodplains HEE RN 3

* Re-naturalise rivers & floodplains

« Take opportunities upstream of
flood risk area for GI & woodland
creation

« Incorporate Gl, including SUDS,
green roofs, trees, in new
development & restructuring, so
that it does not pass on flood risk
&, where possible, reduces risk

« Protect Gl where soil has a high
water infiltration rate

« Incorporate SUDS into existing &
new GI; use stored water, where
possible, to irrigate Gl

B o v

For more information
susannah.gill@merseyforest.org.uk

WWW.ginw.co.uk
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Products
from the land
Land &
biodiversity

Climate
change
mitigation &
adaptation

Flood Infrastructure

alleviation & Interventions

water
management

Quality of
place

Health &
wellbeing

Leisure &
recreation

[ELLI
productivity

Economic
growth &
investment
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River Basin Management Plans

Anu Handoo

Principal Officer, River Basin Planning

Managing flood risk
Managing surface water
Using water wisely
Wildlife and green space

Preventing pollution

Managing waste

Land contamination

Sustainable
construction

Recreation, society and
health




Introduction

Overview draft River Basin Management Plans
How will it affect us all
Consultation

River basin planning process

2010-15-21-
Dec 2004 Dec 2006 Dec 2007 Dec 2008 DEc200d 27
o LN L Implement
Chaar'a‘;ler J\ Stalir’nem Significant Draft RBMP B
Risks F/ steps Y (S ‘7
Consult
Consult Consult Jun 2009

What's in a river basin plan

Partners

Current
Quality

Actions to get us there

National
Water company investment

Rural Development
Programme for England

Partnership examples
Hesketh Out Marsh
Rivers Trusts
Mersey life
Bassenthwaite reflections

What do we want

A healthy water environment
Protect those that are healthy now
Improve those that aren't

Achieved by
Improving land management
Reducing impact of transport and built
environment
Securing sustainable water supplies
Improving wildlife habitats
Addressing point source pollution
Taking account of climate change

What will the plan deliver?

North West
24% currently good or better
27% by 2015
100% by 2027

We need your help to be more ambitious
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What stops waters reaching good

Issues with fish populations
Several factors (biodiversity)

Chemical quality
Phosphorus — sewage treatment (housing)
Ammonia — sewage treatment (housing)

Dangerous substances — diffuse urban / industry / sewage / landfill
(drainage / roads / contaminated land / park management)

Sediments — (roads / drainage / mineral extraction)

Physical modification / habitats
Roads, Housing, Biodiversity, Drainage, Regeneration, Tourism

Why is this important to you?

RBMPs are statutory:
no deterioration
improvement

National
Planning policy statements — refer to RBMPs

National indicators — 188, 189,197 all link to
water environment

Public service agreements - inform RBMP

Regional

Regional strategies policies need to reflect
RBMPs / CFMPs etc.

Sustainability appraisals / EIA etc.

Different things to different people...
Local planning decisions and Strategies need to
take account of water environment
Sustainable communities strategies, LSP, LDF, LAA
Drainage Planning
Waste and Mineral Plans
Water efficiency
Pollution prevention
Maintenance e.g. pesticide use in parks

Challenges and Opportunities

Highways operations —
urban runoff

Green Infrastructure
creation

Contaminated land /
brown-field development

Working together

Combined evidence base — RBMP /
CFMP / SMP/ water company
business plans and other regional
strategies.
Partners to
« Identify the opportunities,
risks and constraints
* |dentify joint priorities
* Make the most of our
resources

« Multiple benefits — people /
flooding / environment

Have your say on the dRBMP

We want to hear your views

Does the river basin management plan match your local

aspirations for the water environment?

What existing actions are you taking that will help improve the
water environment — are they included in the plan?

What new measures / partnerships could you help to deliver?

Consultation closes 22 June 2009

www.environment-agency.gov.uk/wfd
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Put in place policies within the

Encourage partner organisations to

Where development must, exceptionally, take

place in areas at risk of flooding, we will seek to
ensure that floor levels are raised to an

Explore means of achieving land mgt change to reduce
runoff from the upper catchment, for example through
blocking of moorland grips and the creation of storage
ponds

12



Spatial Planning and Floodplain
Restoration
- and the relevance to GI?

Karen Potter
PhD Researcher

Setting the context - floodplain restoration
Broader relevance:

- the planning challenge

- overcoming the research/policy/practice gap

Conclusions

Karen Potter “Spatial Planning and Floodplain Restoration — Relevance to GI?
Green Infrastructure and Hydrology Seminar, Risley Moss, May 2009

13



Following the flood events in the late 90's/turn of
planners came under widespread criticism

the century,

Media debate regarding:

- building on floodplains

- growth in impermeable surfaces

- the use of structural defences
in exacerbating the floods

Source: Friendsoftheriver.org

Karen Potter “Spatial Planning and Floodplain Restoration — Relevance to GI?
Green Infrastructure and Hydrology Seminar, Risley Moss, May 2009

179

Allowing “more space for rivers” has been gaining gr
of the new policy response across Europe:

UK Government's strategic response ‘Making Space fo ~ rW.

(2004) - a holistic and ‘natural’ approach to floodin g

The Pitt Review (2007)

Draft Flood and Water Management Bill (2009)
LoweMﬂHEeﬁ%%%pbrowm'ﬁ%&ehs

storage for flood water

ound as part

ater’

Sutcliffe Park, Greenwich - the ‘Anti-Flood Park’

Source: K.Potter

Karen Potter “Spatial Planning and Floodplain Restoration — Relevance to GI?
Green Infrastructure and Hydrology Seminar, Risley Moss, May 2009

3/9

But.....converting the increase in rhetoric into real ity on
floodplain restoration at the large scales required into
represents a serious challenge (Werrity, 2006)

Floodplain restoration schemes in this country are
be few and of a small scale

reported to

The use of natural science research in the policy p  rocess can
fail as reality proves far more messy and overtly p  olitical than

this (Nutley et al, 2002)

Need to ‘upstream’ social science research to a leve | platform

with the natural science agenda

Karen Potter “Spatial Planning and Floodplain Restoration — Relevance to GI?
Green Infrastructure and Hydrology Seminar, Risley Moss, May 2009
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Source: Blackwell & Maltby, 2005
Karen Potter “Spatial Planning and Floodplain Restoration — Relevance to GI?
Green Infrastructure and Hydrology Seminar, Risley Moss, May 2009 2/9
Bestorafoassaieores can achieve
multiple environmental, social and
ErerospactgemivesIp turediore flood
risk, through measures such as:
Distributing and replenish soil
rivaderdsflood defence
«Reprarewacerogealipnal functional
wettamtivedoergsdbaiygers
Wildlife habitat and biodiversity
(Premss IGaftevens @rektinifeastructure
Atidactbes)landscapes/sense of
place
Opportunities for leisure and
recreational pursuits
. - Source: K. Potter
Education and training
Karen Potter “Spatial Planning and Floodplain Restoration — Relevance to GI?
Green Infrastructure and Hydrology Seminar, Risley Moss, May 2009 4/9
The limited connectivity between land-use planning and flood
protection is an important constraint to floodplain restoration
(Moss, 2007)
EA - “ We cannot deliver ‘Making Space for Water’ alone”
Planning and flood risk management — likened to
a “fish out of water "? (Howe & White, 2004)
Regional and local planners wrongly perceive the
issue to be outside their remit (Pomfret, 2005)
The Pitt Review —“ more effort is needed to encourage
implementation, including finding and obtaining the use of the
land" (Cabinet Office, 2007, p59)
Karen Potter “Spatial Planning and Floodplain Restoration — Relevance to GI? 6/9

Green Infrastructure and Hydrology Seminar, Risley Moss, May 2009
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PhD - ‘Upstreaming
Social Science’

researc|
Inter disciplinary
working

Policy

national

Analyss
Culture
Trans- Change@
study @

Karen Potter “Spatial Pianning and Floodplain Resmhﬁﬁ;lmme\nwr.m

Green Infrastructure and Hydrology Seminar, Risley Moss, May 2009

Converting the rhetoric into reality on floodplain restoration at
the large scales required represents a serious chal  lenge
(Werrity, 2006)

Need to ‘upstream’ social science research to a leve | platform
with the natural science agenda, including planning research

The limited connectivity between land-use planning and flood
protection is an important constraint to floodplain restoration
(Moss, 2007)

PhD - Research/policy/practice gap: including cultur e change
and interdisciplinary working

For ‘Floodplain Restoration’, in many cases, read *  GI'?

Karen Potter “Spatial Planning and Floodplain Restoration — Relevance to GI?
Green Infrastructure and Hydrology Seminar, Risley Moss, May 2009
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Karen Potter “Spatial Planning and Floodplain & e o G17 HiTARLY
Green Infrastructure and Hydrology Seminar, Ristey Moss, May 2000 |

Green Infrastructure
and hydrology seminar

Integrating Grey and Green
Infrastructure

Malcolm Barton

IBIS Environmental & Design Consultants

The springing—point:

RES Action 113:

/

“It is important to nurture the natural resources o fthe
region and to develop a strategy for green infrastr ucture and
transport corridors”

Grey infrastructure

Srategic Greenspace Consultant
Cheonggyecheon - Seoul

15



Integrated grey and green infrastructures

Grey and Green Infrastructure typologies

Grey and Green Infrastructure benefits

Largely economic ovtpis Largely quality of life outputs

Integrating grey and green infrastructures
delivers best value

Increase in economic Value

Increase in quality of life

Determining priorities... ...

Duties, policy compliance, targets

EU Directives
National legislation Increasing pressure to
. . mitigate effects of grey
PSA Targets included in CSR07 9 infrastructure by utilising
. L . green infrastructure
Regional policies and strategies
Growth points

Local policies and strategies

16



Duties, policy compliance, targets

The North West of England Plan — RSS to 2021

Duties, policy compliance, targets

National policies and strategies:

Duties, policy compliance, targets

Future Water (DEFRA, 2008)

Developers, owners & managers of land and property will be
required to consider creating local rainwater storage for both
commercial and housing sites.

Government to look at options for resolving the barriers to the
take up of sustainable drainage systems.

Government to consider charging for surface water drainage on a
‘polluter pays’ principle

Linking grey and green infrastructure

Opportunities:

Generally, EU & national policies, duties and frameworks will
increasingly impact on the integration of grey and green
infrastructure because many grey infrastructure problems are
best solved in this way.

Public opinion is being shaped by experiences of extreme
weather events. This is ( and will continue to) feed through to
political agenda.

The process of integration will be further accelerated by the
Single Regional Strategy. This should be a very good thing (?)

100

Linking grey and green infrastructure

Challenges:

The economy is in recession putting pressure on funding.
Danger that organisations will retreat into their traditional comfort
zones.

A Single Regional Strategy must be balanced — care must be
exercised to ensure that a small number of economically driven
targets do not skew the wider agenda.

Progress is often too slow — must be accelerated — particularly at
alocal level.

101

We can see ‘green shoots — but — there’s a lesson
tolearn............... ..

1987 “Our Common Future
1999 “Better Quality of Life”
2005 “Securing the future’

2006 Stern review published

102
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Will we see a return to the past?

eeconomic tsunami environmental tsunami!!!

Further information:

“Developing an outline strategy for linking Grey and Green Infrastr ucture”
2008, Natural Economy Northwest website:

http://Iwww.naturaleconomynorthwest.co.uk/resources+reports.php

Sustainable Drainage Systems
(SUDS)

Manage run-off flowrates, reducing the impact of urbanisation on flooding
Protect or enhance water quality

Are sympathetic to the environmental setting and the needs of the local
community

Provide a habitat for wildlife in urban watercourses

Encourage natural groundwater recharge (where appropriate).

GREEN INFRASTRUCTURE
AND HYDROLOGY
SEMINAR

EVRAVELG]

5 May 2009

Sustainable Drainage Methods

SUDS are made up of one or more structures built to manage surface
water runoff. They are used in conjunction with good management of
the site, to prevent flooding and pollution. There are five general
methods of control:

Filter Strips and Swales

Permeable surfaces and filter drains
Infiltration devices

Prevention

Surface Storage, Basins and ponds

18



Storage on the surface

Requires land (typically 5 — 10% of the developed area)

Can be in the form of swales, ditches / streams, ponds, lakes and
‘ephemeral’ water bodies

Amenity potential, although can be unsightly if not correctly designed
and managed

Ecological potential
Safety issues

Management and maintenance issues (questions re. adoption by local)
authorities

Traditional and well-established in rural areas (ditches and ponds)
Improved water quality / removal of pollutants

Potential for ground water percolation and recharge (dependent on soil
type and hydro-geology)

Bold Heath, St Helens.

Former Power Station

(40 Ha site with 20 Ha Residential)

Strongly supported by EA, central and local government, but traditional
drainage engineers can be cautious which can increase costs and
reduce benefits

Ideally incorporated into amenity areas
Need to be considered at masterplanning stage
Security benefits

Waterside setting can increase property values.

Challenges and Issues

Early days for SUDS although site eminently suitable

Top level support from National bodies (NRA, EA, English Nature, NWW

Local Drainage Authority could not adopt non-piped system

Drainage Consulting Engineers not supportive

Surface water drainage in pipes (1,200mm diameter at outfall) to site
boundary culvert under railway and then into open stream!

Water features introduced as part of green infrastructure, fed by local off-
site field drains. Reduced flow rate allows silt/solids to settle. Reeds at
edges bio-remediate water.

Swans and other aquatic birds resident almost before excavation complete.

No site surface water enters the water features
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Buckshaw Village, Chorley

Former Royal Ordnance munitions assembly facility,
190 Ha mixed, residential/commercial development

SUDS system installed with full co-operation of local authorities

Swales adjacent to highway, contour swales on landscape mounds
Designed by consortium’s engineer in line with Cass Masterplan
Shallow gradients

Fully vegetated and often completely dry therefore easy to maintain
Highway drains directly into swales, no oil interceptor

Outfalls into local stream via detention pond

20



Revolution Park at Buckshaw Village

(Commercial development)

Increased run-off from car parking and lorry loading bays

Restriction on volume at site outfall

Surface water retained on-site in lakes and underground storage areas
Controlled outfalls between lakes and final culvert

Road drainage into lakes, no oil interceptors.

Aquatic vegetation at lake sides to assist in bio-remediation Brook feeding
into lake system, speed reduced allowing silt/solids to fall out

Ecological diversity — aquatic planting, ducks geese etc.
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GREEN INFRASTRUCTURE
AND HYDROLOGY
SEMINAR

EVRAVELG]

5 May 2009
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