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USA: Low Impact Development (LID)
UK: Sustainable Drainage Systems (SuDS)
Australia: Water Sensitive Urban Design

(WSUD)
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Changes to water flows in urban areas

Evapo-transpiration |

43%

Evapo-transpiration &

32%

Soll infiltration

3%

Soll infiltration

5%

Surface Runoff

58%

Surface Runoff
27% Groundwater
Recharge

0.8%

Groundwater
Recharge

5%

Water flow in a natural environment Water flow in an urban environment
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== Bl #Ystormwater policy

Combined Sewer
Overflow (CSO)
Control Policy

National Pollutant
Discharge
Elimination
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System (NPDES)

program

Municipal separate storm
sewer system (MS4) St 8427 BE s T
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reduce impervious
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LID (Low Impact Development) {E{&ZE
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Moderate Impact
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Stream Impact
Prince George’s County, Maryland, 1999
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Prince George’s County, Maryland, 1999



LI Dnl |:|_|_ Eljﬂ// IJATA
\

« HHR— 1 IRTFIKE (Conservation)
« 8D curve number (CN)Y BRI E 2
« TR RIEEER/ME

« A= . IFRIRIERE RSB (predevelopment
time of concentratlon)

« SRR : ROAETTREANRERSE
* é-ljmgéﬂ . l /%%Elz}\j

(Coffman, 2002)

16



7 &
g |
+ %
’.;/J}

Minimize Impacts

* Minimize clearing

« Minimize grading

* Save A and B soils

* Limit lot disturbance
+ Soll amendments

* Alternuative surfaces
* Reforestation

* Disconnect

* Reduce pipes, curb and gutters
* Reduce impervious surfaces
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(Coffman, 2002)
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* Maintain natural flow paths
* Increase distance from streams
= Maximize sheet fow

(Coffman, 2002)
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LIDREE & 14 % (IMP) »
o[ AT+ PE-K E_ IMP: integrated management practices
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Table 2: Low Impact Hydrologic Design and Analysis Components (Coffman, 2000)

LID Practice

Low Impact Hydrelogic Design and Analysis Components

Lowver Post-
Development
CM

Increasa Tc

Retantion

Detention

Flatten Slopes

X

Increase Flow Path

X

Increase Roughness

A

Minimize Disturbances

s

Flatten Slopes on Swale

>

Infiltration Swales

Vegetative Filtar Strips

|

Disconnectad Impervious Areas

Reduce Curb and Guiter

ol B el

Rain Barrels

Rooftop Storage

il e

Bicretention

e

Revegeation

Vegetation Prasentation

o

S| e | 3| | | D | e |

e e b b

Source: USEPA, 2000
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Pollution Prevention

Jf < 40% Reduction in N&P
Kettering Demonsiration Project

* Maintenance

« Proper use, handling and disposal

— Individuals
* Lo/ cor/ hazardous wistes | reporting / recveling

— Industry

+ Giood howse keeping  proper disposal | reuss / spills
— Business
* Alternative products | Product liahility | A

—

(Coffman, 2002)
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LID'® FHEYIMP

\\

LIDFEERZ A

« #% =8 (Green roof/ ecoroof/ vegetated roof/ living
roof)

+ 4R B TE (Bioretention cell fisland/ strip/ swale/
rain gardens)

« B IKMESHE (Permeable Pavements)
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(Best Management Practice)
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Flood and Water Management Act)
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Flood and Water Management Act

2010
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The Flood and Water Management

Act 2010
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Natural catchment Slow surface water runoff,
Infiltration ‘imo the ground

Evapotranspiration from
vegetation and surface water

Groundwater
recharge

Rapid surface water runoff, limited
infiltration Into the ground

Reduced evapotranspiration from

vegetationand surface water AN
Urban catchment %~
.__.. S 2 }1

T
2\
%,

3
<k

<

Reduced
groundwater
recharge

Sustainable
Drainage
Systems
(SuDS)

Source: http://www.susdrain.org/



Sustainable Drainage Systems (SuDS)
o

* Sustainable Drainage Systems (SuDS) B MEEIEMTFERIK - I
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Sustainable Drainage Systems (SuDS)

+ SUDSPR 1 P& 7K [ fez
« WEKE
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32 Source: http://www.susdrain.org/



Surface Water Management Train

Runoff & pollution
Management

Source
Control

Discharge to Control
\g:)tue:‘gc:vua:feeror Discharge to Regional
watercourse or Control )
groundwater Discharge to
watercourse or
groundwater

35

SUDS working party, 2010



mast important element

La

Pollutant Concentration

Source controls are

of treatment train

Source Control .

1 Regional Control - polishing 1

>

Distance From Source

34 http://www.sepa.org.uk/






+ Water Sensitive Urban Design (Wm S

|
about integration of water cycle management
into urban planning and design

WSUD#AE S /KBIREENRE T

DIII'

T%L\i oo i_‘l_:nin

(o]
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natural water balance Urban water balance WSUD water balance

precipitation

precipitation

precipitation

evapo- imported
transpiration cotable evapo-

transpiration

reduced evapo-
transpiration reduced potable

water consumption
t stormwater
wastewater - reuse
1 reuse ﬁ \
r “ runoff
) o mes of stormwater
\ ! i* pou?:qua:tymnoﬁ . weatvent
: reduced .
infiltration wastewater infiltration
discharge
. A Key:
infiltration
oo natural altered & =+ st =
G ‘u ‘m WSUD : #&E & &8/
ClEfMIRIE - WNRER

ﬁUEETEiE,.\Ji({)EEﬁHK:,\ : EETEURGE .
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source: Water By Design http://waterbydesign.com.au
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E5)% (Grassed or landscaped swales)
BB EE A R BB (Infiltration trenches and bio

retention systems)

ANTZH (Constructed wetlands)

R 7K Bl BB R A (Rainwater tanks — stormwater
harvesting & reuse)

th7K Bl BB R A (Greywater harvesting & reuse)

sRKIEE ~ #2E]8 ~ #HARM (Rain gardens, rooftop
greening, urban forests)

%5 7K & 1H (Porous pavements)
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€) Rainwater Storage Tank

From Roof
w—p [

First Flush Converter

Overflow to stormwater
or garden

Pump to toilet or
garden irmigation
=

e Grass Swale/ Bloretention Trench

32— Filter media (sand/gravel)
| for stormwater treatment

i Slotted/Porous PVC Pipe

€ swale Vehicle Crossing

-*-.‘F—

£ Geotedile fabric

: Slotted/Porous PVC Pipe

Agricultural Drain
Service Conduits

G Driveway Pit & House Connection

Grate Vehicle Crossover

— —
ivert of (2Y |\ T -
Swale
ol =)
Stormwater from house
downpipes

Slotted/Porous PVC Fipe



— o Vegetated Swale/ Bioretention Trench
\limaﬂﬂ WL/ _u_t_wm T

Geotextil fabric— | - Filter media (sand/gravel)

for stormwater freafment
— Slotted/Porous PVC Pipe

o End of Swale/Bioretention Trench

Grate Overflow — heavy rainfall events direct to grate

+— Filter media
== (sand/gravel) for
%+ stormwater treatment

Slotted/Porous PVC Pipe




o Porous Pavement

Paving Blocks or Porous Pavers

Course Sand —e & =aeeis

I-‘IIII
L =.l_

Permeable Pipe Granular Store (4-7mm gravel screenings)

G Treatment Pond/Wetland*

Inflow

High flow bypass —

Pre-Treatment Inlet Ephemeral Wetland Zone
fone  Zone



Vegetati S‘lpne or nl_'.herto proiect Downpipe from roof
egefation aailfrom high Howa draining into planter

L

Overflow
pipe

Waterproof
building
as required

Thick
filtration
layer

such as
sandy loam Planter

casting

Drainage
layer
such as
gravel or
sand

Perforated pipe Existing soil base

e [ [ == =

Jl=I=RPR /J\
Downpipe delivering water from
roof to raingarden.

V5=
Drought tolerant native spedes
fare well in raingardens.

N2

AN

Z
Mulch in garden to keep

infiltration capacity high.
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