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- Sustainable Drainage Systems
“ HR Wallingford
Working with water (S U DS)

» Sustainable drainage is a an
approach, which unlike
conventional drainage: T N ¥ ~"'~,"",r
- Replicate, as closely as L&M;b[
possible, the natural flow
pattern of a urban development
site
- Minimise the impact the site
on flooding and pollution of
rivers, streams and other
water bodies
- Manage water from
developments in a

sustainable manner
- Provide amenity/biodiversity
benefits



Z il SUDS Triangle

Traditional Urban drainage Sustainable Urban drainage

Minimise /Control Water

Rapid
removal
of
water

I Flood Risk Pollution
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“"""The effects of development on Water
Quantity

An undeveloped catchment
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wwaingrs 1 NE €ffECts Of development on Water
guantity

A developed catchment with
conventional drainage
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Shallow
infiltration

Deep infiltration



| How do they operate? The SUDS

A o .
_ AW G Management Train

»Soakaway / Infiltration

Source »Swales
Control »Filter drains / Filter strips

»Porous/permeable surface
»Bio-retention areas

»Detention Basins
> Extended Detention
>Infiltration Basins

»Retention Ponds
D >»Wetlands

>»Basins

. > Storage/attenuation
Site Controls > g uat




POROUS BRICKS:
Rain runs away
between the blocks
leaving surfaces
and our feet dry.

GRAVEL:
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The management train

PONDS & WETLANDS:
Are used to clean the water,
‘ ‘ . ‘ : ‘ : SWALES: Shallow flat ditches, ?
é & é é é ¢ usually near roads. 5]
YU T LT,
é ) . [
b [

WETLAND:
® Used to clean the water.

BASINS:

Large flat grass areas
that help slow the
flow of storm waters.




SUDS Sustainable Drainage
z HR Wallingford
Working with water Sy Ste m S

Mitigate the adverse effects of urban
stormwater runoff on the environment

Reduce runoff rates

Encourage groundwater recharge

Reduce pollutant concentrations

Buffer accidental spills from road drainage

Reduce discharges to rivers or combined
sewer systems

Enhance amenity and provide wildlife habitats
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HR Wallngford SUDS components & key issues

Working with water

source control techniques

pre -lreatment systems

green roofs M an agement tl'al n
soakaways .

e Sediment control
rainwater harvesting systems SySte mm al nte nance

filter strips

filter trenches Open public space
infiltration trenches

swales

bioretention

pervious pavements

geocellular systems

sand filters

infiltration basins
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detention basins



The background:
Understanding
SUDS principles
and process

SUDS scheme:
Feasibility

SUDS scheme:
Detailed design

Community
engagement/risk
management

Operation and
maintenance plan

Putting long-term
funding for
maintenance
in place

Chapter 1: Introduction
Chapter 2: Roles, responsibilities & regulation
Chapter 3: Design criteria

Chapter 2: Roles, responsibilities & regulation
Chapter 3: Design criteria

Chapter 4: Design methods

Chapter 5: SUDS selection

Chapter 21: Construction

Chapters 22 & 23: Operation, maintenance & waste
Chapter 24: Community engagement

Chapter 25: Costs & benefits

Chapter 4: Design methods

Chapters 6 & 7: Source control & pre-treatment
Chapters 8-18: Individual component design details
Chapter 19: Inlet and outlet design

Chapter 20: Landscaping

Chapter 24: Community engagement

Chapter 22: Operation & maintenance
Chapter 23: Waste management

Chapter 20: Landscaping
Chapter 21: Construction
C698: Construction handbook

Chapter 25: Costs and benefits

SUDS Manual
CIRIA C697

An updatable ring-bound version of this Manual is available
from the CIRIA bookshop:
Visit www.ciriabooks.com to order your copy.

The SUDS manual
B Woods-Ballard H R Wallingford
R Kellagher H R Wallingford
P Martin Black & Veatch
C Jefferies University of Abertay
R Bray Robert Bray Associates
P Shaffer CIRIA
660 pages
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Table 3.5 Summary of SUDS design criteria

Design criteria

Criteria

Design event

Design objective

Hydraulic

Protection against flooding:

Protection against flooding
from watercourse.

Protection against flooding
from drainage system.

Protection against flooding
from overland flows.

Protection against flooding
from adjacent land.

Catchment, 100/200
year event.

Site, 10/30 year
event.

Site, 100/200 year
event.

Site, 100/200 year
event, short duration
events.

Adjacent catchment,
100/200 year event.

Control risks to people and property.
Floor levels = Max river level + appropriate freeboard

No flooding on site, except where planned and
approved.

Control risks to people and property.
Floor levels = Max flood storage levels + freeboard.

Planned flood routing and temporary storage
accommodated on site.

Planned flood routing.
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Z HR Walingford Design criteria

Protection of watercourse:

Rate of discharge. Catchment, 1 year Attenuation storage to control 1 year site discharge
event. rate to < 1 in 1 year greenfield peak rate (or 2 |/s/ha).
Catchment, 100/200 |100/200 year site discharge rateto< 1 in
year event. 100/200 year greenfield peak rate.
All events. Where possible, interception storage to prevent

runoff from first 5 mm of rainfall.
Volume of discharge.
Catchment, 100 year |Where possible, long-term storage/ infiltration to

event. control 1 in 100 year discharge volume to < 1 in 100|
year greenfield volume. Usually applied to 6 hr event.

Water quality

Protection of watercourse: |Site, < 1 year. Where possible, interception storage to prevent
runoff from first 5 =10 mm of rainfall.

Treatment via SUDS components in series as a
treatment train, the number of components
depending on the pollution levels and environmental
sensitivity.
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Climate change allowances

Category Proposed climate change factors

1990-2025 |2025-2055 |2055-2085 |2085-2115
Sea level — SE England 4.0mm/yr 8.5mml/yr 12.0mm/yr | 15.0mm/yr
Sea level — SW England 3.5 mm/yr | 8.0mml/yr [1.5mm/yr | 4.5mmlyr
Sea level - NE & NW 2.5 mmlyr 7.0mm/yr 10.0mm/yr | 13.0mml/yr
England, Scotland and
N.Ireland
Rainfall 5% 10% 20% 30%
River flow 10% 20% 20% 20%

Annex B PPS25, DCLG, 2007




Elvetham Heath




Z HR Wallingford Scotland — mini swales
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Drainage pipes

underneath pick up
runoff when it overflows
down the grating for big
events.
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HR Wallngford Scotland - roundabout




Z HR Walingford Questions
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Define catchment characteristics

Agree hydraulic, water quality, amenity
and ecology criteria for the site

Identify opportunities for infiltration
across the site

None Partial All
Stormwater drainage Determine extent of areas Design infiltration systems
concept: definition 4—— where drainage canbe [™"| (including extreme event
managed via infiltration management)
® Source controls systems
(including rainwater
harvesting)

® Treatment train strategy
(no. of filtration, detention and
pond components, and their
connectivity)

® Hydraulic control strategy

(including extreme event
management)




