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Darwin Harbour WSUD Strategy

WSUD Technical Guidelines and Tools
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Territory

Government

Qur Harbour / Our Life / Our Future

DARWIN HARBOUR

Welcome to the Water Sensitive Urban Design
Strategy for Darwin Harbour

Darwin Harbour iz a unique natural resource, and provides significant community
and environmental values, The Harbour i also the ultimate receiving environment
for all stormwater and wastewater discharge from Danwin and Palmerston urban
areas. Recent rezearch has identified that although the harbour is considered to
be in a near priztine condition with g2ood water quality, the impacts of urban
stormwater runoff and wastewater discharges are evident. &z new development
occurs in the region, there is potential for increasing impacts on the Harbour,

Water Sensitive Urban Design (WSUD) is a new approach to development, that
takez an haolistic approach to the planming and design of urban development that
aimz to minimise impacts on the natural water cyele and protect the health of
aquatic ecosystems,

The Water Sensitive Urban Design Strategy for Darwin Harbour i= a joint
project between the Department of Planning and Infrastructure (DPI) and the
Department of Matural Rezources, Environment and the Arts (MRETA), supported
by funding from the Commonwealth Coaztal Catchments Initiative (CCIL It wdll
provide policy, tools and resources to ensure that urban development in the
Darwin region iz underpinned by a commitment to sustainable urban water cvcle
and stormwater management,



WSUD Policy and Targets




Principles of WSUD

Protection and enhancement of
natural water systems

Treating urban stormwater to meet
water quality objectives for reuse
and/or discharge to receiving
waters.

Matching the natural water runoff
regime as closely as possible

Reducing potable water demand

Minimising wastewater generation
and treatment of wastewater to a
standard suitable for effluent reuse
opportunities

Integrating stormwater
management into the urban
landscape
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Darwin WSUD objectives

Oe)l}lggt[i)ve Performance Measure/Target
Potable : : : :
Water A 20.% water _conservat|on targelt IS c.onS|dered technically
: feasible and is suggested as an interim target
Conservation
Stormwater discharged from development areas to be
treated in accordance with best practice:
e 80% reduction in the mean annual load of Total
Suspended Solids (TSS)
Stormwater e 60% reduction in the mean annual load of Total
Quality Phosphorus (TP)

45% reduction in the mean annual load of Total
Nitrogen (TN)
90% reduction in the mean annual load of Gross

Pollutants
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WSUD Guidelines and Tools




Darwin Harbour WSUD Guidelines and Tools

Stages in the development process

ssas0ud juawdojanaqg

Initiation of
Development

Preliminary consideration:
desktop

Preparation of

Site assessment and
data collection

Establish design

objectives
Development
Application Device selection
Conceptual design
DA submission
Approved treatment
train
Detailed design:
Approval for
; -Calculations
Construction
-Drawings
Design submission
Construction
Construction, Establishment
operation & ‘
maintenance, Titles Release
ongqing Ongoing operation and
monitoring maintenance
Monitoring
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Darwin Harbour WSUD Guidelines and Tools

Guidelines and Tools available

Stages in the development process

ssas0ud juawdojanaqg

:

Initiation of
Development

Preliminary consideration:

l Fact Sheet 1: Introduction to WSUD

Fact Sheet 2: WSUD process, tools and resources

desktop
Site assessment and L
gete sonechon WSUD Planning Guide
) ) (describing how to prepare a WSUD Strategy for a new development)
Preparation of Ets)t.abt'.'Sh design Concept
objectives .
Development ) design
Application Device selection stage | l
_ WSUD Site Assessment WSUD Concept Design WSUD Water Quality
Conceptual design Guide Guide Modelling Guide
DA submission g
N
Approved treatment WSUD Technical Design Guideline
train (describing how to undertake detailed design for WSUD)
Detailed design: Detailed
Approval for _ > design
Construction -Calculations stage |
-Drawings WSUD Standard WSUD Vegetation
Drawings Selection Guide
Design submission Y,
Construction )
Construction, Establishment .
operation & ‘ implecrisntation ‘gsst‘;gsiﬂ?:guﬂgn’ WSUD Operation and | | WSUD Monitoring
maintenance, Titles Release > stage Aseet Fiandover Guide Maintenance Manual Protocol
ongoing Ongoing operation and
monitoring maintenance
Monitoring Y
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Darwin Harbour WSUD Guidelines and Tools

Stages in the development process

ssas0ud juawdojanaqg

:

Initiation of
Development

-
-

Cuitelines anu Touls avanaine

7
Preliminary consideration: \ lFact Sheet 1: Introduction to WSUD

desktop

Fact Sheet 2: WSUD process, tools and resources

~
=~ — L =
————_———_ ———___——
Site assessment and L
gete sonechon WSUD Planning Guide
) ) (describing how to prepare a WSUD Strategy for a new development)
Preparation of Ets)t.abt'.'Sh design Concept
objectives .
Development ) design
Application Device selection stage | l
_ WSUD Site Assessment WSUD Concept Design WSUD Water Quality
Conceptual design Guide Guide Modelling Guide
DA submission g
N
Approved treatment WSUD Technical Design Guideline
train (describing how to undertake detailed design for WSUD)
Detailed design: Detailed
Approval for _ > design
Construction -Calculations stage |
-Drawings WSUD Standard WSUD Vegetation
Drawings Selection Guide
Design submission Y,
Construction )
Construction, Establishment .
operation & ‘ implecrisntation ‘gsst‘;gsiﬂ?:guﬂgn’ WSUD Operation and | | WSUD Monitoring
maintenance, Titles Release > stage Aseet Fiandover Guide Maintenance Manual Protocol
ongoing Ongoing operation and
monitoring maintenance
Monitoring
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Fact Sheets

Introduction to WSUD

* Relationships to other plans
 Darwin Harbour Catchment
e WSUD

 Elements of WSUD
 Objectives

( Ecologically Sustainable Developmentj o

|

[Water Sensitive Urban Design

PP ="

Solid Waste
Transport

Integrated Water Cycle Management ( Urban Design & Built Form

Urban planning
Architecture
Pedestrian movement

7 % Traffic management & Road Design
Potable Waste > Recreation & Open space management
Water Water Human comfort & Microclimates
! Sense of place & identity

PROTECTION OF Response to climate and topography

ausC Response to socioeconomic factors

ECOSYSTEMS

Stormwater

WSUD Process Tools and
Resources

*ODbjectives

Preparing a Water Sensitive
Urban Design Strategy

Darwin Habour WSUD Strategy Road Map

Stagess 1 the dovelogement process

Guickeines and Tooks mvnintle

intiason of Py Dok Faxct St 1. iirochucon 1o WSLID Fact Sheet 2 WELID process. tooh and reowces
Developmert ooy . - ouces |
YSLID Pranning Grade = S msassenont gude
e
Preparseon of 'de“‘"'“
———— [WELD Practce pace
Drrmicgrnmes. WEUD Srategy qudeines L
Apgrcanon Assmssrant checkints
T Wates uaty
puide
%
b
Approval for
Comtuston
Conatruchion
Caonstructon Estabishyront Constructon ard Ass
opeenton & Handover Gude
ik Titbers. Resunivsar
o= Orgeing opseation and
""" g marinnance
Monecrng

®qudtica



Darwin Harbour WSUD Guidelines and Tools

Stages in the development process Guidelines and Tools available
Initiation of Preliminary consideration: [ Fact Sheet 1: Introduction to WSUD Fact Sheet 2: WSUD process, tools and resources
Development desktop
Site assessmentand ) - - T~~~
: - ~
selaeMesien - WSUD Planning Guide S
) : (describing how to prepare a WSUD Strategy for a new development) N
Preparation of EEFab:,'Sh design / 7 Concept \
objectives .
Development ) \ > design | |
Application Device selection stage l V4
(w] _ S N WSUD Site Assessment WSUD Concept Design WSUD Water Quality Vg
2 Conceptual design S o Guide Guide Modelling Guide .
-
% DA submission P ~~~___ ____—’
E e o am am os m— =— =
"
® Approved treatment WSUD Technical Design Guideline
= train (describing how to undertake detailed design for WSUD)
T Detailed design: Detailed
g Approval for _—— > design |
® Construction o stage
8 -Drawings WSUD Standard WSUD Vegetation
Drawings Selection Guide
Design submission Y,
Construction )
Construction, Establishment .
operation & o implecrisntation ‘gsst‘;gsiﬂ?:guﬂgn’ WSUD Operation and | | WSUD Monitoring
; itles Release Maintenance Manual Protocol
maintenance, > stage Asset Handover Guide .
ongoing Ongoing operation and
monitoring maintenance

v Monitoring )

d)qgli’fico



WSUD Strategy

Establish the site context:

— Climate

— Ecology

— Landscape

— Physical infrastructure

— Development imperatives
Interpret topography,
drainage, geology, soils
and groundwater

Establish key outcomes /
performance objectives

Critique and review
solutions against key
outcomes

Meet potable water
conservation and
stormwater quality
objectives.

An appropriate solution
for the site.

Integrated with the
urban design, landscape
strategy and civil
iInfrastructure plans for
the site.

Technically feasible and
appropriate.

Appropriate overall
urban design outcome
for the site.

(])qu‘éﬂca



Site Assessment Guide

Climate

Natural capital

Ecology

Landscape attributes

Physical infrastructure
Development imperatives
Topography and drainage
Geology, soils and groundwater
Existing development

q)qg‘éﬂca



Site Assessment —
Water Balance

Rainfall 2015 ML/yr

HH Urban Runoff

Indoor Water Demand 1270 ML/yr

215ML/yr -
‘

Outdoor Non-potable

Water Demand
275 MLy \NE—

' II Wastewater
» Discharge
\ 213ML/yr

Consumption Infiltration, evaporation and
2ML/yr irrigation 960 ML/yr

®qudtica



WSUD Concept Design

« Water Conservation
Demand Management « Design Considerations

Rainwater Tanks
Water Recycling
Stormwater Harvesting

« Stormwater Quality

Swales

Bioretention Systems
Wetlands

GPTs

Infiltration

e Location

e Sizing
 Maintenance
e Further Information

Variety of
suitable plantings

Buffer \
strip \

i

,,,,,,,

AN YR | R
,,,,,,

Buffer Slotted kerb
strip (at pavement

7

Top soil

®qudtica



MUSIC Modelling Guide

1 Ha Pervious Surface off W2

G

3 48 Scala\‘

Witz Recei

Mocle

Roads
75 hgmpervious

O—>

3 A8 calar

Cther impervious

Bazeflowy Mode 1 Hectare

..
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Darwin Harbour WSUD Guidelines and Tools

Guidelines and Tools available

Stages in the development process

ssas0ud juawdojanaqg

:

Initiation of
Development

J

Preliminary consideration:
desktop

l Fact Sheet 1: Introduction to WSUD

Fact Sheet 2: WSUD process, tools and resources

Site assessment and B

data collection

Establish design

WSUD Planning Guide

(describing how to prepare a WSUD Strategy for a new development)

Preparation of it Concept
objectives .
Development ) design
Application Device selection stage | l
_ WSUD Site Assessment WSUD Concept Design WSUD Water Quality
Conceptual design Guide Guide Modelling Guide
DA submission g
4—"__—__—___--—
- - — =~
Approved treatment P WSUD Technical Design Guideline S S
train ” (describing how to undertake detailed design for WSUD) ~ N
Detailed design: g Detailed
Approval for _ !\ design
Construction -Calculations \ stage |
-Drawings N\ WSUD Standard WSUD Vegetation P
N ~ Drawings Selection Guide P
Design submission S~ o -
o -
C i \] ~~~-_——_———————_’—
onstruction
Construction, Establishment .
operation & implecrisntation ‘gsst‘;gsiﬂ?:guﬂgn’ WSUD Operation and | | WSUD Monitoring
. Titles Release i
mam['enance' > stage Aseet Fiandover Guide Maintenance Manual Protocol
ongoing Ongoing operation and
monitoring maintenance
Monitoring
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Technical Design Manual

WSUD Measure Water Stormwater Peak flow Reduction in
conservation quality attenuation runoff
treatment volume

Swales and buffer - M L L

strips

Bioretention swales - H M L

Sedimentation - M M L

basins

Bioretention basins - H M L

Constructed - H H L

wetlands

Sand filters - M L L

Infiltration measures - L H

Aquifer storage and H L H

recovery

&

€

sediatica



Technical Design Manual

Swales and buffer strips « Design Considerations

Bioretention systems

Wet / dry season

 Design process

Sedimentation Basins B
Constructed Wetlands _
Sand filters -
Infiltration measures -
Aquifer storage and recovery

Performance curves
Design Flows

Filter media

Design inlet systems
Overflow pits
Verification

Plants species
Maintenance

« Worked Example

q)qg‘éﬂca



Technical Design Manual

% Removal

Bioretention System Sizing Curve

100%
90% - /,/
80%
70% -
60% -
50%
40% | ///'/ ///‘
30%
—+TSS
20% ///i//‘/ . TP
10% —+—TN
0% ‘ ‘ ‘ ‘ ‘ ‘
0.0% 0.5% 1.0% 1.5% 2.0% 2.5% 3.0%

% of Catchment Area

3.5%

WY JdﬂCO




Standard Drawings

|

| E———vmicLE Accuss

SPUITTER FIT

HIGH FLOW BYPASS

LANTING TREATMENT:
EOCE JONE [}

L pLaNTING TREATUENT:
SEASCMALLY INUKGATED ZONE (SIE)

SXLANTING TREATMENT:
o

RUSER DAITLET STRUCTURE

7 TYPICAL PLAN: CONSTRUCTED WETLAND & PLANTING ZONES
—

— 300 TOREOL ——CLAY LG T e PO MATTAESS MININLI—] [— e 1 JUTE MES
TGRS 200mm ToRuGE A5 SPECIFIED
o Ul M e e e §
] r ] i TN W S I 17 ] 7 ,
mme T | e I
TP OF EXTENGED CETENTIH TEDL | b Ll 1 LLL i . — s
{ _ _CERMARENTWATERLEVELIPWAL 1 - < 1 o — LT
— e T
—_—r —= e =
e
-8 n uﬁ_j
= Il e S— R
+
o 8 u -
PLANTING TYPE MEHE] & H ) g i ‘3 B e Tree

(—\TYPICAL SECTION: CONSTRUCTED WETLAND & PLANTING ZONES
S
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Vegetation Selection

Phragmites Leplrana

Eleachars

T

Shallow marsh
Use a clay liner and ~0.3m topsoil water depth ~0.3-0.5 m

Submerged marsh
[also Chara spp.)

Wet season state

Phragmites

Phragmites

Myriephyllum, Trglochin,

Annual sedges, grasses and herbs:
Wallisneria, Potamogetan

also Glinus, Ludwigla, Coldenl, Phyla

Submerged marsh
[also Chara spp.)

Dry season state

Bioretention Wetland
mqgoficc



Darwin Harbour WSUD Guidelines and Tools

Stages in the development process Guidelines and Tools available
Initiation of Preliminary consideration: [ Fact Sheet 1: Introduction to WSUD Fact Sheet 2: WSUD process, tools and resources
Development desktop
Site assessment and L
gete sonechon WSUD Planning Guide
) : (describing how to prepare a WSUD Strategy for a new development)
Preparation of Ets)t.abt'.'Sh design Concept
objectives .
Development ) > design
o . . stage | |
Application Device selection
(w] _ WSUD Site Assessment WSUD Concept Design WSUD Water Quality
2 Conceptual design Guide Guide Modelling Guide
o g
° DA submission g
5
X
® Approved treatment WSUD Technical Design Guideline
= train (describing how to undertake detailed design for WSUD)
T Detailed design: Detailed
g Approval for ——— > design |
® Construction o stage
8 -Drawings WSUD Standard WSUD Vegetation
Drawings Selection Guide
Design submission Y, ——
- - == -~
-
Construction A P - =~ ~
~
Construction, Establishment s : N
operation & o / 7 implecrisntation ‘gsst‘;gsiﬂ?:guﬂgn’ WSUD Operation and | | WSUD Monitoring \
: itles Release i E |
maintenance, \ > stage Antat Eiandeser Gl Maintenance Manual rotoco! I
ongoing Ongoing operation and /
monitoring maintenance S N 7/
\ /
-

Monitoring ~ -
v P, ~ o - - -



Construction and handover

« Example below refers to a subdivision construction process; similar
would apply to any large construction site

« Three (3) Stages of Implementation

Years

Sub-division
Construction
Allotment Building
Stage 1

Stage 2

Stage 3

Stage 1 - Functional Installation
Stage 2 - Sediment & Erosion Control Function
Stage 3 - Operational Establishment

1yr 2yr 3yr 4yr Syr

®qudtica



Operation and Maintenance

Overview of the operation
and maintenance process
Operating and
maintaining specific WSUD
elements

Maintenance checklists

Exam ple maintenance Asset Construction
pIan and Handover

Planning and
Design

Inspections

Corrective
Maintenance

Routine
Maintenance

OJQL:!‘C.I’;iCO



Monitoring Protocols

Demonstrating ongoing performance
— Step Process

How to design a monitoring program

Address knowledge gaps on treatment pollutant
performance and removal efficiency

Need to monitor for mosquitoes and modify design
parameters

Improve and evolve design with improved knowledge

q)qg‘éﬂca





