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Executive summary

The projectWater Sensitive Urban Design Impediments and Potential: Contributions to the SA Urban Water
Blueprint, funded by the Goyder Institute, aimed to identify and addrélss factors impeding Water
Sensitive Urban Design (WSUD) uptake in South Australia. This report examined the status of WSUD uptake
in South Australia and identified the impediments to greater mainstream adoption of WSUD. The findings
of this report are baed on four main work programs, which were:

1. Summary of the current status of WSUD uptake in South Australia. This was achieved by developing
an inventory of WSUD sites across South Australia;

2. Detailed assessment of South Australian legislation for WSUD aatomparative analysis with
other Australian states;

3. Engagement of key WSUD stakeholders in South Australia through interviews and surveys. The
sectors included in this analysis were: local government, developers, policy makers, utilities,
consultants, 8 F §S F3ASyO0OASa YR NBtSOIyld AyRdzAGNE 02RA
experiences with WSUD implementation and perceptions of the critical impediments for greater
mainstream uptake; and,

4. Postimplementation assessment was undertaken on seWBUD case studies in Greater Adelaide,
which evaluated the outcomes of WSUD implementation and the impediments that were faced in
realising design objectives. This assessment was complemented by community surveys and focus
groups in six of these case stegjwith the findings reported in an associated Goyder Institute
report for this project Community Acceptance of Water Sensitive Urban DeSigrCase Studies

The inventory showed that in South Australia WSUD uptake has largely been stormwatsgemmemt
features implemented by local councils. Flow management was the primary driver for WSUD uptake in
councils, with WSUD elements designed to control flooding and reduce peak flows. WSUD features
implemented included large stormwater harvesting scheméncluding wetlands, managed aquifer
recharge and bigetention features. South Australia has been a global leader in stormwater harvesting
through wetlands and aquifer storage and recovery schemes. Such large schemes were mainly developed
in the northan and western fringes of Adelaide and were made possible through land availability and
government funding. The inventory also found there was a growing number of street and allotment scale
WSUD initiatives across the Greater Adelaide area. The trendiscfeased infill development in Greater
Adelaide, with associated increases in impervious surfaces, means that the source control of runoff will
continue to be a key driver for WSUD adoption into the future.

In addition to flow management, WSUibproachs were adopted in South Australiao achieveother
benefits such as providing alternative water supply souredth the objective ofreducingdrinking water
demand The stated benefits of WSUDalso includedalleviating capacity constraints on centralisedban
water infrastructure systems and the enhancenent of public open spaces for recreational and
environmental benefits. In additiom, significant driver for WSUD adoption in South Australiatvaseed
to mitigate theenvironmental impact of urban delopment on receiving waterways and coastal waters.

The project found a number of common themes emerged when considasirajegies to address
impedimentsfor the greater mainstream adoption of WSUD in South Australia. The following highlight
these theme based on findings from the project activities, and considee implications for South
Australia:

(1) Consistent andoordinatedapplication of WSUD in plannifigameworksand development approvals
processes WSUD as a practice cuts across many profesis@isciplines and traditional management
and policy areas. Therefore, there is a need to consider how WSUD is integrated across sectors in a
consistent way that achieves multiple objectives. The objectives of WSUD can include flood risk
reduction, improve stormwater quality, mains water conservation, improvements to local ecosystems
and enhancing landscape amenity. The planning of WSUD needs to consider how the design can best
achieve these objectives, and make clear where there is a ‘oéfideetween oljectives. There is a
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(2)

3)

(4)

(5)

need to develop transparent and efficient processes for incorporating WSUD objectives in
development planning and approvals. This includes ensuring that WSUD initiatives address broader
flood management and water quality objectives fbe local government area and catchment. It has
been suggested that this could be achieved by linking development approvals to stormwater
management plans.

Further develoment oflocal government capacity for WSUD implementatidhe project has found

that capacity for WSUD varies both among local governments, and also among departments of a local
government. Local governments play a vital role in the implementation of WSUD in South Australia
through urban and landscape planning, processing of developrapprovals and maintenance of
community infrastructure. A particular need identified was improving local government capacity to
develop WSUD guidelines that are clear and appropriate to the local context. Local governments also
need to develop the capagito plan for WSUD that addresses broader catchrewt| objectives, and
understand where there are tradeffs betweenobjectives so that local government priorities for
WSUD can be established

Enabling WSUD adoption through stdéeel targets and glicy. It was found that South Australian
policy provides isprinciple support for WSUD, but further clarity in policy, objectives, institutional
responsibilities and roles regarding WSUD is required that offers clear mechanisms to facilitate WSUD
implemertation. Stakeholders showed a preference for policies that specified perforraased

WSUD targets over prescribed actions. This enables greater flexibility to adapt the WSUD approach to
the local contextThis is consistent with the recently released tholustralian policy on WSUD, which
specifies performance based targets for water quality and stormwater flows

Developing the knowledgease for WSUD in the South Australian cont&xie design and expected
performance of WSUD features in South Ausravas found to be frequently based on interstate
guidelines and monitoring data. Also, detailed assessment of WSUD sites in Greater Adelaide revealed
there was a lack of postnplementation monitoring studies to validate performance. The lack of data
on WSUD performance that is specific to South Australian climates, soils and urban form can impede
the development of improved guidelines for the design of WSUD systems. It was also found that local
government can be reluctant to adopt WSUD approaches duddolaof information on the ongoing

costs for operation and maintenance. Monitoring and validation of WSUD systems aodlltten of

data and maintenance costs from existing projeetsuld enable an improved understanding of {ife
cycle costs, externaliés and management requirements in the South Australian context. This
information is critical for the development of business cases that make clear the expected benefits and
costs, including the ongoing costs. Uncertainty in WSUD costs and benefitsjor dander to greater
mainstreamadoption of these approaches$n the absence of any regulatory policy in the planning
approval processaddressincknowledgegaps wouldenablelocal council to develop robust technical

and economic justification for great&/SUD implementation.

Improved understanding of how smatlale distributed WSUD systems can address catchienesit
objectives Trends in Greater Adelaide for urban consolidation through infill development means there
will be a need for more smadlcale distributed, implementation of WSUD. There is a need for
improved understanding of how to select and design WSUD swelk systems, which when
aggregated, can assist in achieving catchremel! objectives for flood management and water
quality. This wuld complement existing knowledge on largeale system design and improve the
understanding of appropriate WSUD treatment train options at various scales.
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1 Introduction

1.1 Project Background

The projectWater Sensitive Urban Design Impediments and Potential: Contributions to the SA Urban Water
Blueprint(the WSUDproject) was funded by the Goyder Institute for Water Resealtthiimedto identify

and address the impediments and constrajraad identify opportunities and enabling mechanisms that

will contribute in the strategic uptake of Water Sensitive Urban Design (WSUD) with a focus on local
capacity building and cost of living for South Austrgdia)

The project will provide governmenigancies and other stakeholders with the scientific, technical, social
and economidackground to target further specific actions in support of itmplementation of WSUD in
SA This information cainform governmentin effectively implementing theelevantactionsidentified in
the Water for Good plan. In addition, the project aligns wfith activities and outcomefrom the Business
Case for a Vdter SnsitiveUrban DesignCapacityBuilding Program for South Austra(iélluvium and Kate
Black Consulting012) and supporisthe current WSUD capacity building programplementationinitiative
from the Adelaide and Mount LoftMatural ResourceManagement BoardAMLRNRMBoard. A primary
objective of the WSUD projeatas to provide the knowledgdase that will support WSUDcapacity
building initiatives and in addition the SAUrban WaterBlueprint This Blueprinis being developed by
DEWNR and aims @stablish an integrated and strategic plan for urban water infrastructure investinent
SA includingthe strategic uptake of WSUD.

The 30-Year Plan for Greater Adelaidthe Plan)seeks to create a most efficient planning system for
Adelaide up to 204QGovernment of 8uth Australia 2012). The Plaprojects a steady population growth

of 560,000people and the derelopment of an additional 258,000 homéy the Year 2040. It aims to
provide for population and economic growth, whilst protecting the environment and heritage values of
Greater Adelaide. The Plan envisages a Greater Adelaide made up of vibrant dolé bemamunities that

are resilient to climate change impact&ey principles of the Plan include the protection of natural
resources and the engagement with communities (Government of South Australia Z&gZlaralso aims

to increase the urban densiin greater Adelaidgwith atarget of 70% of new housing comprised of infill
development in existing urban areas and 30% of fringe developm@&/MUD can be a key approach for
ensuring the sustainable development of Greater Adelaide.

1.2 Water Sensitive Urbamesign

The Water sensitive urban design creating more liveable and water sensitive cities in Sduihtralia
policystatement (Government of South Austral013) adopts thdollowingWSUD definition:

WHn approach to urban planning and design thaegrates the management of the total water cycle into

the land use andlevelopment proce®8 0 D2 GSNY YSy i 2F {2dziK ! dzZAONJ f Al 3

WSUDencompasses the integrated management of all water sources (rainwater, groundwater, surface run
off, drinking water ad wastewater), including the efficient utilisation, storage, treatment and reuse of all
streams in the urban environment to maximise the economic environmental, recreational and cultural
value of the water (Government of South Australia, 2010). Traditynaustralian water supply,
stormwater and wastewater infrastructure systems were planned, designed, constructed and managed
separately to satisfactorily deliver the service requirements of: reliable and safe potable water supply,
efficient wastewater tratment and disposal, and flood risk mitigation through drainage management.
However, over the last 280 years it was recognised by water policy makers and managers that there was
a need to manage the urban water cycle in a way that mininmissisirbanceto catchment hydrology and

that helps to achievehe objectives of ecologically sustainable developm@itchell, 2006) The Joint
Steering Committee for Water Sensitive Cit{@909) identified that the impacts of urban development
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extends beyond the egnt of the developed area, and when considering water management these impacts
include:

1 The requirement for large (upstream) land areas to supply, capture and store water for
urban use;

9 The discharge to downstream receiving waters of stormwater and treatastewater;
and,

1 The significant modification to natural hydrological regimes and associated processes in
waterways upstream, and within the downstream area of the urban areas.

In combination with the pressure on natural catchments, Australian citiesaaezl with the challenges of
accommodating growing populations with finite freshwater resources and adapting to the potential
impacts of climate changeThese challenges amriving the needfor a more integrated approach to
managing urban water systems @glia et al., 2012). The term WSUD was first used in Australia during the
early 1990s, as practitioners started to explore and formalise approaches for more integrated water
management (Lloyd, 2001). WSUD aims to minimise the impact of urbanisation pattinel water cycle,

and its principles can be applied at the scale of a single housapdaita whole subdivision (Lloyd, 2001).

The National Water Initiative incorporated the concepts of WSUD into its urban water reform agenda, and
defined WSUD as (N®y 2004, pg. 30):

GThe integration of urban planning with the management, protection and conservation of the
urban water cycle that ensures urban water management is sensitive to natural hydrological and
ecological processes

Davies (1996) proposed thatrfdamentally the concept of WSUD involves maintaining the water balance
and water quality of an urbanised environment in the same state as prior to urbanisation. However, Davies
(1996) also noted that despite the emergence of best management practices hiasrdoeen a lack of
demonstrated examples of WSUD that has led to some scepticism in the scientific community whether
WSUD can delivéts assumedenefits.

Wong (2006) identified that the objectives of WSUD can include:

1 Reducing potable water demand thrgh water efficient appliances, rainwater and
greywater reuse;

1 Minimising wastewater generation and treatment of wastewater to a standard suitable for
effluent reuse opportunities and/or release to receiving waters; and,

1 Preserving the hydrological regiré catchments.

The elements that can be used to achieve WSUD objectives are flexible to the needs of site specific
conditions and development objectives. In South Australia, the Department of Planning and Local
Government (2010) developed th&Vater Sensive Urban Design Technical ManwaGreater Adelaide

which included guidance for the implementation of the following 12 WSUD tools:

Demand reduction

Rainwater tanks

Rain gardens, green roofs and infiltration systems
Pervious pavements

Urban water harveshg and reuse
Gross pollutant traps

Bioretention systems for streetscapes
Swales and buffer strips
Sedimentation basins

Constructed wetlands

Wastewater management

Siphonic roofwater systems

=4 =4 =4 =8 -8 -8 a8 9499
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The tools listed above give an indication of the breadth of apphhes that can be applied, according to
local conditions, in achieving the objectives of WSUD in South Australia.

WSUD, ecologically sustainable development and integrated water cycle management are intrinsically
linked and complementary. Figure 1.1 depithe framework for WSUD as developed by Wong (2006) that
captures the interactions among built urban form, material and energy flows, and urban water cycle
management in delivering an integrated approach to water conservation and aquatic ecosystem
protection. Wong (2006) in the introduction to th&ustralian Runoff Quality A guide to water sensitive
urban design highlighted that there are technical and nte&chnical issues associated with the
implementation of WSUD principles and practices, and thet rmnajor benefits from WSUD are likely to
come from mainstream adoption and integration of WSUD approaches across urban development
disciplines.

|r _______ Ecologically Sustainable Development ::::::—T}
_____ -
: : I
| Material Resources Water Sensitive Urban Design LD_om_es_tic_EEeE;'ﬂ I |
| i . x
I Transport ‘ Urban Design and Built Form | Embedded Energy| I
. g o S
{Aﬁordable Housing | Urban Water Cycle | Energy |
Infrastructure | ~——— ¢ a
—————— S | [ [

Integrated Management for

Stormwater Quality
Water Conservation Wastewater Minimisation Improvement and
Flow Control
+ Demand management *+ Demand management + Rain/stormwater reuse
+ Rain/stormwater reuse « Greywater/blackwater reuse + Aquifer storage and recovery
« Aquifer storage and recovery « Infiltration inflow reduction + Peak flow reduction
+  Greywater/blackwater reuse + Stormwater quality improvement
« Integration into built form + Preserving hydrologic
+ Landscape amenity characteristics

Infiltration inflow reduction
Integration into built form
+ Landscape amenity

! ! !

Integrated Management for Water Conservation and Aquatic Ecosystem Protection
(including groundwater systems)

Source: Wong (2006), pg31

Figurel-1 - The water sensive urban design framework

Thestrategic adoption of WSUD in South Australa play a majorole in the implementation othe SA
Urban Water Blueprinand in the realisation of the 30 Year pleom Greater Adelaideln particular, WSUD
strategiescan beadopted that are sensitive to the development context and allevassure on existing
water infrastructure systemé$rom greenfield and infill development. The 30 Year Rtatimatesthat
around 70%of new dwellings irGreater Adelaideare expected tooccur within the existing metropolitan
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area whichwill increase impervious surfageverage andorogressivelyrequire the upgrade of existing
infrastructure to managestormwater runoff, thus creating opportunities for WSUD incorporatianThus

there will be a need to examine the performance of WSUD systems to minimise the load on existing
infrastructure, together with other functions in the areas of water quality and water conservation.

To datethe adoption of WSUD systemi SA has occurred in a fragmedt manner driven by initiatives
from individualdevelopers, locatouncilsor government funding opportunities. WSUD is not yeéegrated
into the SAurban planningprocesslike in other Australian statesand this may be attributed to local
impediments ad constraints.

1.3 Report Objectives

This reportassessedhe impediments and drivers fogreater WSUDadoption in the South Australian
context The specific objectives of the tasks detailed in this report were:

1 Develop an inventory of WSUD systemsAnBe purpose was to identify the range of approaches
and development contexts for WSUD implementationSA This activity highlighted trends in
WSUD adoption iSAincluding purpose of WSUD features adopted, spatial trends in WSUD uptake,
scale of featuresrad rainfall zone;

1 Review institutional and legislative framework for WSUDS#A The focus of this task was to
understand the current status of policies and legislation 3A while also undertaking a
comparative analysis with WSUD enabling legislatiaher states of Australia;

1 Understand the perceptions of stakeholders of the impediments for greater mainstream adoption
of WSUD irBA Surveys and interviews were undertaken with the following stakeholder groups to
understand perceived barriers to gremtWSUD adoption in SAtate government departments,
water utility, local governments, developers, consultants and residents;

1 Undertake a postimplementation assessment of WSUD systems at seven selected developments in
SA The purpose of the assessmenaswto compare the actual performance of the WSUD systems
against the design objectives. The assessment also highlighted the impediments that were faced in
implementing WSUD initiatives.

1 Provide a thematic analysis that classifies the impediments ®gteatermainstreamadoption of
WSUD irSAbased on analysis of project outputs.

1.4 Report Structure
The report is divided as follows:

Part I: Introduction and backgrour@This section outlines the report objectives, structure and an
overview of the reseh methodology.

Part Il: The status of WSUIDSAC¢ This section provides a summary of the inventory of WSUD
features in the State.

Part Ill: Mapping of WSUD stakeholders and legislative regiElis section summarises the
institutional and legislave setting for WSUD inSA including barriers and enablers from the
perspectiva of key stakeholders.

Part IV: Post implementation assessment of developments with WSI3BGmA summary of the
analysis of seven individual case studies that highlightsr performance in the field and
impediments faced in successful implementation of WSUD systems.

Part V: Thematic analysis of outputs and findings from the tasks undertaken for this project. The
analysis will classify the main impediments that needb® addressed to enable mainstream
adoption of WSUD iBAcities and towns.
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2 Methodology Overview

The methodology adopted for the research project is summaris&dguare2-1. The project aimed to
providea comprehensive assessniaf the current status of WSUD in SA and to examine data on barriers
and challenges collected from a variety of sources including scientifigragtiterature, selected case
studies and key stakeholder groups.

Methodology to Investigate Water
Sensitive Urban Developments for
Impediments to their Uptake

A4
Inventory of WSU v
Developments in .
South Australia and ng:/?gjv;e Stakei:?;?\i;j\;“éiy e
their characteristics > | i ; d
\_¢ ' mpediments an
Select suitable Water Sensitive Urban | tt ' TS EEIE EERE 2
sul npu O eccccccss
Developments based on Selection Criteria Consultation Stakeholder map
for Detailed Investigation and Community
Consultation Pr?cess
;‘ '
[}
Desktop Analysis of 1 '
WSU Developments Review of E
Based on Collected Data current local and '
interstate H
policies for gap '
. [}
Visit to Selected analysis :
WSU Developments E
and discussion with '
Developers/ Service !
Providers for : ! v
Detailed Invesigation H -
; @ |9 g 2 2
M () c
Social Research ' o £ 2 g g %
Community Consultation ' ° ; % c £ <
Outcome ! 3 5 = S -
(Task 2) ' a o S8 g
: a
[}

L]

Collection and
Analysis of
Information

v

Synthesis and
recommendations

l

Project Reference
Group review

< FINAL REPORT >

Additional information
if required

Figure2-1: Summary of research methodology.
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Data inputs included:
(a) Review of the status of WSUDS#
(b) Review of the institutional, political and legislative-sgtfor WSUD iSA
(c) Postimplementation assessment sklectedWSUDdevelopment case studies;
(d) Social research and community consultation on WSUD case studies; and
(e) Development of a stakeholder map and analysis of their perception on WSUD.

Descriptions of the methods adopted for each task are providedeérfoliowing sections.

2.1 Inventory of Water sensitive urban developments in South Australia

Myers et al (2013) examined the status B§SUDdevelopmensin SAup to January 2012 and developed an
inventory of developments with WSUD features. The datarces used to develop the inventorncluded
analysis of the literaturefpllow-up ofinformationfrom web searchesconsultation with local governmest
via interviewsand the solicitation of WSUD development information from natural res@mtanagement
boards and practitioners isAvia email(Myers et al, 2013)

In this report, using the same methodology as Myers gt28113), the inventorywas expandedrom 176 to

220 WSUDsites acros$Aand all the local councils across th@reaterAdelaide region & local councils)

were interviewed The inventory analysis and the drivers for WSUD were updated based on the revised
sample.

2.2 Review of the institutional and legislative setp for WSUD

To understand the institutional context of WSUDSAtwo activities vere conducted: a review of the
legislation and policy setp for WSUDand the developmendf aWSUD stakeholdenap.

2.2.1 Review of policy and legislative set -up

A review of government policy and legislation was used to identify the various instituticradhstiders
relevant to WSUD and the formal process of WSUD implementation.

The review of WSUD legislation and policy framework irai@Racross the rest of Australia covered the
period of November 2012 to December 2013. Information sources examinedeachcientific literature,
conference proceedings, government sources (policy and legislation) and consultation with representatives
from government agencies.

2.2.2 Development of a WSUD stakeholder map

Interviews were conducted with institutional stakehotdeo gain further understanding of the institutional
setup for WSUD, its operation and effectiveness basedaon | { S K gefc&foNs Qnstitutional
stakeholders were queried about their perceptions on:

9 The status of WSUD in SA,

1 Barriers to greateadoption of WSUD;

f ¢KSANI 2NAFIyAaldA2yQa NRfS Ay 2{!53 |IYyR
1 The way forward.

Interviewees were also given the opportunity to express their views on any other issues of relevance to
WSUD uptake iBA

The institutional stakeholders interviewed included:

(a) Sate government agencies: Department of Environment, Water and Natural Resources (DEWNR),
Department of Planning, Transport and Infrastructure (DRmtludingboth the Planning and
Transportdivisions) Department of Health and Ageing (DHA), EnvironnRentection Authority SA
(EPA SA)he Adelaide and Mount Loftiatural Resources Management Boa#d(LRNRMBoard),

SA Water and Stormwater Management Authority (SMA);
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(b) Local government: 26 Councils in the greater Adelaide region had been previoasljeinedin
Myerset al. (2013). The report from Myers et al (2013) was adopted as a reference ;

(c) Consultants: Tonkin, Design Flow and KBR (again originally interviewed in Myers et al. (2013);

(d) Professional organisations: Stormwater Industry Associg&df), Planning s$titute of Australia SA
chapter(Planning SA Local Government Association SA (LGA SA), Plumbing Industry Association of
SA (Rumbing SA

(e) Representative bodies from the development industry: Urban Development Industry Association
(UDIA, Master Builders Association of SA (MBA SA), Green Building Council of Australia (GBCA),
Housing Industry Association (HIA) and Renewal SA.

In addition, other organisation@ere approached but were unable to participate in the interviews at the
time. Trese included the Australian Water Association, the Property Council of Australia and two
community organisations (Friends of the Gulf of St. Vincent and Conservation SA).

In the absence of direct input from community groups, the outcomes from Leonaad. €2013) were
adopted as indicative of the broader South Australian community perceptions of WSUD. Leonard et al.
(2013) undertookcommunity focus groups and surveys of residents involved in six South Australian
developments with WSUD featuresder Tak 2 of the WSUD project

The input provided by institutional stakeholders was complemented by analysis of additional data collected
F2NJ GKS LINB2SOGY a2{!5 OIFLIOAGE oO0dAfRAY3I 0dzAAYS:
coordinated by theAMLRNRM Board. This projectconducted a weklbased survey of 348 practitioners in

SA who werequestionedon: experience with WSUD, identification and rating of barriers to WSUD
(question 15 in Alluvium and Kate Black Consulting, 2012) and knowledge gapsvhigasespondents
would like to improve (question 18 in Alluvium and Kate Black Consulting, 2012).-8elysed the data

to determine the perceptions of barriers and needs of respondents based on sectoral groups (State
government, local government, consng, researchers, nogovernment organisations, industry
associations and other). It is noted that participants in the Alluvium survey respaadgdestions as
individuals and based on their own experiences as representatives of therganisationswhere they

were employed

Historically there has been limited information on the perceptiafsWSUD withinthe development
industry. Therefore two additional activities were conducted: (a) Interviews with six development
companies that operate in South Atalia; and (b)a websurvey on WSUDptake in the development
industry.

The additionainterviews were conducted with six development companies that represent a-sgation
of the types of developers operating in Adelaidénterviewees were drawn frommedium to large
developers, from the private and government sectors #make operating ingreenfield infill and boutique
developments.

A webbased survey was developed in an attempt to obtain further input from members of the
development industry and diributed with the assistance of UDIA and MBA SA. However, a low response
rate was obtained (8 responses).

Samples of the interview questions and survey forms used for councils and other stakeholders are provided
in Appendices A and, Bespectively.
2.3 Paost implementation assessment of WSUD developments

Seven of the WSUD sites identified through the inventory of WSUD sites in SA (Myers et al., 2013) were
selected for detailed posmplementation assessment.

Table 2-1 details the criteria that were used to guide the selection of the WSUD sites for-post
implementation assessment. The criteria were structured in order to ensure that the case studies selected
represented a range of different development context and WSUD systemsitim Sastralia.
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Table2-1. Selection criteria for postmplementation assessment

Criterion

Justification

1.

Select a case study for each
of the rainfall zones in
Greater Adelaide, as defined
for the Goyder targes

project

A selection of a case study site in each of the zones will capture
diversity in rainfall patterns that impact on stormwater manageme
issues, and also influences the demand and supply of local w
sources

2. Select a case study for each| The community perceptions of risks and acceptance are likely to
alternative water source depending on the alternative water source being used. Also, the is
used (recycled water, associated with maintenarc and operation is also likely to b
rainwater, stormwater different for these water sources.

(aboveground and A3R

3. Select a case study for each The community acceptance are likely to vary depagdin the WSUL
major WSUD approach for  approach, and how noticeable the feature is in the urban environm
stormwater management or if the functioning of the system is integrated with the landscape i
(permeable paving, bio out of sight
retention swales, wetlands
etc.)

4. Select a case study The drivers for implementing WSUD may vary depending on
representing different development type, and it will also influence the commun
development types (infill, perceptions if the WSUD approach is either imposed as change
retrofit and greenfield) existing context (retrofit), or is implemented at the timef

development prior to being occupiedréenfield)

5. Density of development Same as for 4
medium density and low
density housing)

6. Scale of development (lot, | The scale of development will influence both the resources therten
street, cluster, development) available for the planning and implementation, and also |

appropriate models for ongoing operation and maintenance

7. Availability of monitoring To enable irdepth case studies supporting information in trarh of

studies and supporting
information (yes/no)

reports, monitoring studies will be useful to allow the case stt
developments to be described. In some cases there may have
previous community consultation processes, while this may mean
issues have already been explored it could provime good
validation to findings and background to issues
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3 Status of WSUD in South Australia

3.1 Inventory of developments with WSUD features in South Australia

The WSUD inventory was structured to understainel quantity, location and type of WSUD featureSin

WSUD featureare not just related to the management of stormwater quality and quantity but also include
alternative water supplgystems and mains wateonservationapproachesWSUD sites were defideas
physical locations where structural WSUD features were known to exist. For some sites several types of
structural WSUD features have been implemented.

The inventory now has220 WSUD sites identified (to ".0January 2014) acrosSA with a large
predominance of sites in th&reaterAdelaidearea.The total number of WSUD features on these sites was
455, As previously reported in Myers et al. (2013), the majority of the sites (>80%) are located within the
400-600mm rainfall zone. The geographical disition of sites with WSUD features will be available
throughthe WSUD Capacity Building Prograrbsite

3.1.1 WSUD features

The list documented 220 sitegth a range of WSUD features including:

82 wetland sites;

192bioretention systemsat 50 sites

32infiltration only systemat 30 sites

2 ponds;

8 greenroofsat 5 sites

17 permeable pavementites;

17 wastewater reuse schemes;

24 community wastewater management schesne

23 projects incorporating harvesting and reuse (onsite and distribeterluding ASRand,
55ASR sites (some sites have multiple bores; some may not be functional)

=4 =4 =4 =4 = -8 -8 -8 -8 f

However, he actual number of sites likely to be much larger as not all WSUD and reuse witd®e state

have been identifieds the inventory relied on setéporting ofthe sites In addition,given the variability

in the understanding of/SUD the seltidentification process depends o8 I OK A y RubjgchvR dzl f Q2
interpretation of WSUD.

Examples othe WSUD features identifiegre picturedin Figure3-1. While, the breakdown of the types of
WSUD features identified are shown kigure3-2 and Figure3-3. The WSUD features identified were
characterised by the prevalence of stormwater manageat sites in particular wetlands, bioretention,
managed aquifers and infiltration (swales), which comptisespectively26%, 16%, 18% and10% of the
WSUDxites,as seen ifrigure3-2.

The majority of sites were located in thener-urban areas of Adelaidendare dominated by smallescale
systems(Myers et al.,2013) Largerscaleschemes, such as ASR, teddo be located several kilometres
from the CBD wheraew landrelease was madia the last few decadesvhich coincidedvith an increased
awareness of the need for more water sensitive approaches in urban development

ASR schemes have been predominantly located to the north of Adelaide due to the availability of suitable
aquifers and catchments. However, ASR schemescamently being implemented in the South and
Western suburbs of Adelaide, with plans to proceed with further harvesting in the East of Adelaide. Hence,
space and scale are major criteria for feature selection. Councils possessing large open space tdad to pre
large scale systems as these can be effectively managed and are more economically sustainable, whereas
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inner urban councils have to depend on smaller scale WSUD features sappatunistic installation of
street-scale bieretention systemsdue to alack of available open spaead the cost of retrofit with existing
urban infrastructure

(a) Parafield Wetlands, City of Salisbury (b) Street scale bio retention basin, Mile End, City of West
Torrens

(c) Rock swale and (d) Turfswale infiltration systems at Harbrow Grove Reserve, City of Marion

(e) Permeable Paver at on back street, City of Unley (f) Pump station at the Parafield ASR site, City of Salisbury

Figure3-1: Examples of WSUD features in the greater Adelaide redjgers et al., 2013)
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Figure3-2: WSUD features in the sample of 220 sites in the greater Adelaide region.
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Figure3-3: WSUD (220) sites in the greater Adelaide region witrouariVSUD features.

The distribution of WSUD features across the 220 sites is showigime3-4 and Hgure 3-5. Figure3-4
shows a percentage breakdown of WSUD feature typesgsacall sites, whil&gure 3-5 shows the actual
number of WSUD features.
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Figure3-4: Distribution of various WSUD features in percentagess Adelaide based on the survey.
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FHgure 3-5: Distribution of various WSUD features in numbers

3.2 Drivers for WSUD Adoption in South Australia

The reasonseported by respondentfor the adoption of WSUD features ranged from the need to manage
stormwater flows and improve stormwater quality, to the desire to reduce mains wddgerand minimise
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financial costs and preserve native vegetationeohancelandscape amenity. The most common drivers
identified were flow reduction, water conservation agdality improvement, which received 48%, 45% and
35% mentions respectivelfrigure3-6). Often there were multiple drivers for WSUD implementation at a

given site.

Water professionals at 26 local councils were interviewBukese mterviews revealed key driver for the
implementation of WSUD in Greater Adelaide region seemed tdob R 2
opportunity arose For example, local governments including CityMafst TorrensCity ofMitcham, City of

i KS Cwhed el

Burnside, ancCity ofPort Adelaide Enfield were keen to include WSUD measareonjunction withroad
or drainage upgrade workas the existing routine works allow for economically efficient incorporation of
WSUD features. @®rofitting of WSUD into these areas in listion was considered too expensivéhe
overarching strategy for most of the street scale systems was to make lseabfovernment ownedpen

space on road sides and to manage and reteemwater runoff

Quality & . Other
Conservation_ ALL Drivers 1%
Flow & 3% 3%

Conservation
4%

Quality
6%

Figure3-6: Major reasons for adoption of WSUD features in sample of 211 sites in greater Adelaide.

The list of driversmentioned duringthe interviews with local government included: need for low
management, funding availability and cost effectivesyeémproved amenity, local champions, and

0 KA

consultants with expertise in WSUD design and policies. These are described in detail in Myers et al.,

(2013).

The inventory showed that the uptake of WSUD in South Australigoteiominantlybeen stormwater

managment features adopted by councils. This trend continues to today, with flow management
remaining as one of the primary drivers for WSUD uptake in councils, particularly with the objective to

control flooding by reducing peak stormwater flows. This trenlikiely to persist with the projected growth

in infill developments, which will increasebanrunoff throughincreasedmpervious surfaces.

Most commonly WSUMrasadopted to achieve multiple benefits such as flow managemeater quality
improvementand an alternative water sourcewhile also being cosffective and improving landscape
amenity. The uptake of alternative water sources waartly driven by pressures on mains wagipply,
where extended dry periodsneantrestrictionswere imposed on mamwater use focertain non-potable
water uses, such as irrigation of gardens and public open s@aree of the larger stormwater harvesting

schemes irSAwere encouraged through the availability of Commonwealth Government funding that was
made availablas part of the drought responsBopulation growth and the likely impacts of climate change

are expected teexacerbatepressures on traditionalvater supply catchmentslhe adoption of alternative
water sources such as stormwater harvestings part ofa WSUD strategy, provideldcal governments
with an alternative water source to maintain public open space and street tiétbdle, the adoption of
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rainwater tanks provide householdswith a local water source thammitigated the impact of water
restrictionson garden maintenance

The type of WSUD features adopted has been influenced by multiple factors, including (i) physical
constraints, such as restrictions the availability of open space and physical conditions (suitable geology,
slope) (e.g. for ASR);i)(ithe technical capacity and expertise of proponents and (iii) policy (local
government policy or State and Federal government policies, regulations and incentives).

The current inventory showed that WSUD uptake has been driven by councils, with ackpti@xs. This

partly reflects the composition of the practitioners sampled, which was predominantly comprised of local
government officials. However, it also reflettsat stormwater management and flood risk mitigation is a
core responsibilityand functon of local government, which meanthey have the opportunity to
incorporate WSUD principles planning for stormwater managementhelimited WSUD implementation

by private developers (residential and commercial) was perceived by local government te be d lack

of incentives and interest by this sector to adopt WSUD practices unless required by local government
regulations (Myers et al 2013). The level of commitment to WSUD was also seen to differ among local
governments, with some placing a greatemphasis on adherence to WSUD targets through their
development approval processes.
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4 WSUDinstitutional and legislatve arrangements
In SouthAustralia

This chapter provides antroduction to the institutional and legislative context of WSUD implementation
in South Australia. The chapter:

1 Summarises the current legislative and policy framework relevant to WSUD in South Australia;
1 Characterises the institutional framework anéps the major stakeholders; and
1 Briefly compares the institutional setp for WSUD in South Australia with other Australian states.

More detailed assessments of the legislation and policy in SA and the WSUD context in other Australian
Statks/territories areprovidedrespectively irAppendcesCandD.

4.1 The South Australian Context

On the £' November 2013, the SBovernmentreleased the policy papéNater sensitive urban desigg
creating more liveable and water sensitive cities in South Ausf@baernment of &uth Australia, 2013).
The paper for the first time outlined @dearStateGovernmentpolicyand commitment to WSUD. The paper
states the desire for transitioning SA into a water sensiti@éate establishedStatewide minimum
performance argets for stormwater ruroff quantity and quality for new developments and guiding
principles for government actiothat will lead toa pathway for WSUDimplementation However, as of
December 2013 there was still limited formal legislation specificallgddressing WSUD at the State
Governmentlevel (Myers et a) 2013).

Historically, water quantity, flood management and water conservation have been the main focus of policy
and code development, with lesser emphasis given to water quality managemethaudioption of local
stormwater management features, such as local infiltration devices. Consequently in SA policy is
fragmented acrosglifferent aspects of the water cyclmanagement and there is a lack dhtegration
between catchment managemeand WSUD.

In regards to environmental protection, tHeouth Austalia Environment Protection (Water Quality) Policy
2003(WQEPP), under thenvironment Protection Act 199&s designedo protect aquatic environments
in South Australiasetting requirements d preventthe contamination of aquifers anddherence to the
water quality criteria ofsurface waters however the WQEPBoes not apply to the discharge of clean
stormwater from a public stormater system.

The need to manage the stormwateguality wasemphasisedin the Adelaide Coastal Water Quality
Improvement plan (ACWQIRIicDowell and Pfennig 2013). TREWQIP highlightethe need to reduce

nitrogen loads by 600 tonnes per year, sediment loads to 50% from 2003 levels and to reduce coloured
dissolved oganic matter (CDOM) to halt the loss of seagrass and allow its recovery astartargrategy

F2NJ AYLINPOGAY I GKS 461 GSNJ ljdz2tftAde 2F ' RSt FARSQa O21
solids and CDOM reaching coastal waters.

Legislatiom indirectly relevant to WSUD was found in a range of associated areas such as natural resources
management, environmental protection, planning and development, flood and stormwater management
and regulation of alternative water supplies, which are disedsa AppendiXC. Each of those areas covers

a particular aspect of the water cycle, but a key gap in legislation is that environmental and water
management objectives are not integrated into the State planning and development legislation. This is
despitemany agencies and local government areas expressinggupportfor WSUD objectives. At State
government level, agencies have very specific roles and scope of responsibilities based on theirgortfolio
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and even agencies which in principle could fed@i for councils to develop and adopt stormwater
management objectives, e.ghe Stormwater Management Authorityare restricted in theircapacity to
assist due to resourceonstraints

In South Australia, water is a state owned good and Natural Rsources Management Act 2004 (NRM
Act) sets the right to use water through water allocation permits for use and transfer of water from
prescribed water resources across the Statader the NRM Act, DEWNR and NRM boards canvestiee
licences and allocains for selected activities including irrigation, industrial, commercial, stock and
domestic use and managed aquifer recharge. In addition, DEWNR admin®ises permits for
groundwateractivities such as drilling, operating and sealing a well, dragiran discharging water directly

into a well, use of imported water or effluent for the carrying of a business. NRM boards administer
activities related to dams, draining and discharge into water courses, floodplains or lakes.

Non-prescribed water resowes, such asurface water ruroff in a catchment, can in principle be lawfully
accessed and used by any landholders in the catchment. This means that stormwater captured and stored
Ay O2dzyOAf AYFNF adNHzOG dzZNB A a Weddy & RoGseholder iitdzhdey O A f
propertyorNI Ay ¢ G§SNJ Gyl A& W26ySRQ o6& (GKS K2dzaSK2f RSN

The management of tearmwater drainage infrastructure assets and natural features (creeks and
waterways) is distributed across multiple agenciemd levels of govement (DEWNR, EPA, local
government Commonwealth with the jurisdiction and responsibilities defined based on the traditional
management of the water cycleNatural features in particular have the added complexity of passing
through privateland (see Apendix C for more detailsflowever, theroles andresponsibility ainterfaces
0St6SSy jurBdiciodsars dotwell defined In particular,the interdependencyand coordination
between upstreamand downstreanimpactsand liabilitiesacross catciments andjurisdictions are not yet
fully defined For instance, under theurrent legislationthere islimited inter-agencycoordinationin the
management of the River TorreliKelly 2007). SA Watéas powers tadam theRiverTorrens, subject to
the execise of powers by the regional NRM BodNRM Act) and to impound water from streams and
lakes(Waterworks Act 1932) and (e Adelaide City council is responsible for the care and management
of the River Torrens weir, the waters held in the dam andeeljit sheds, boat houses and landings, (Kelly
2007). Howeverthere is no clarity on the mechanisms f¢a) The release of excess water from water
reservoirs managed by SA Water and gogential impactfrom suddenfloodingto local government areas
downstream, (b) Implications of stormwatecapture in urban areas to environmental flows for prescribed
water streams, such as thHeiverTorrens Under the NRM Acthe River Torrens catchment is under the
jurisdiction of the NRM Board planning process, but ¢hisrno legal mechanism that ensures that councils
comply with the NRM Board plans (Kelly 2007).

Stormwater management plans (SMPs) prepared by local councils at catchment scale may be facilitated
and supported by the Stormwater Management Authority (SMek entity established by Local and State
Government. Such plans, which are expected to comply with-Bs#Ad guidelines, are usually prepared

with advice from staff of the relevant council/s of the catchment, the relevant regional NRMB, and DPTI
Transprt (hydrological/technical expertise). Once prepared, SMPs are submitted to the SMA for its
consideration for approval. Once approved, they may form the basis for councils applying for SMA funding
to support their implementation.

{ata OFy T2 Gdajeméntyof floédBg risSky opportunities for stormwater beneficial use,
RSAANIo6tS LA FYYyAy3a 2dziO2YSa Faa20AFrGSR gAGK 2LISYy
(Local Government Act 1999), but historically the focus has been on the firstij@otives. SMPs do not
specify local stormwater objectives nor WSUD implementation strategies as they focus on objectives for
large scale catchments (over 40 hectares), whereas WSUD measures are typically developed at much later
stages in the planning press and often applied within stdatchments. However, the setting of overall
directives and the development of SMPs establish the initial step for the development of a local
government stormwater strategy, which may include WSUD principles and objectil&terastages, but

these are not compulsory.
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WSUD objectives arttheir implementation can beset in individuallocal governmentread €evelopment

plans (DPs) Local councils have the option of adopting selected modules fronStheh Australia Stat
Planning Policy Librar{SPPL) into their local development plans. The SPPL has a section, in its natural
resources modulewith overarchingWSUDprinciples for developmentddowever, he module does not
specify performance based target®evelopment bould be designed to maximise conservation, minimise
consumption and encourage reuse of water resoufzeso D 2 @S NJ/ Y S yAinen2irifent$ to thedlotah m 0 ®
government development planning process are subject to the approval of the planning mihisiagh

the Development.A more detailed explanation of the role of local government as set in ltbeal
Government Ads provided iMppendixC

The Development Act 1993pecifiesi KS LINRP @A aAz2y 2F Lzt AO Ay TFNI aildN
terms, but itmakes no mention of stormwater managementWSUD. It also does not make clear how

manage and payfor private infrastructurein developedeasements Thus, whilstenvironmental and
ecological sustainability is stated asiarprinciple intentionin the Development Act 1993he Act is vague
regarding the requirements and the meafts implementation of such principles Thus under the Local
Government Act the powers of councils regarding stormwater are restricted to roadwork draimiigeo

powers egardingmanagement ofivers, creeks or infrastructure in private propertileither do councils

have the powers to maintain or interfere with permanent infrastructure on private property without the

land owners consent (Kelly 2007), which would applyaiowater tanks and ossite stormwater detention

systems.

Therefore in practicehe development and implementation of WSUD objectives are left to local cauficil
discretion. In principle, this framework gives local government the freedom to develop s and to
include WSUD objectives and policies, provided thign with relevant State legislation and policies.
Stormwater treatment objectives to date have been subject to the initiative of individual local government,
except for prescribed areas/siskwhich have water quality targets requirements set by the SA EPA (Myers
et al, 2013). At the time of writing,only the City of Onkaparingand the City of Salisbuhad implemented

WSUD targets for TSS, TP and TN for runoff queity requirementor new developmentsHowever, in

the absence of a consistent State directive for WSUD, local council objectives could also be vulnerable to
challenges in court by development proponents, which has served as a disincentive for local government
areas to pursudVSUD targets (Myers et al, Z)1

Furthermore, the ability of individual councils to develop and implement their own WSUD objectives varie
markedly depending on their financial resources)d capacity andongoing commitment to WSUD
initiatives

Amongthe councils interviewedhe majority had engineering or assatanagementdepartments wherea

few staff had responsibility for managing wide asset portfolios (footpaths, roads, vegetation, floetiing,

and very few had dedicated stormwater specialigtith expertiseon WSUDthus presenting resourcing
challenges(Myers et al, 203). Operating costs for WSUD needs are not currently specified in local
government operating budgets and thereeaalso ncsetfunding mechanisms fat (Meyers et al 2013)

Aside from stormwaterthe legislatve andpolitical frameworkon other alternative water supplies was
more defined. TheSouth Australian Recycled Water Guidelif@evernment of SoutlAustralia, 2013)
outlines the key legislation, agencies and the appftoprocesses required for implementation of any
schemes that adopt stormwater extraction, drainage and storage to aquifers, greywater use and treated
sewage or mixed source waters.

The assessment of alternative water sources is based on a risk managappeoach. State agencies, such

as the Department of Environment, Water and Natural Resources (DEWNR), the Department of Health, the
EPA and SA Water had well defined roles for activities such as the approvals and validation of schemes and
roles and resporibilities for agencies in prdevelopment evaluation of schemes involving recycled water
schemes. However, there were also a number of areas where roles and responsibilities are not yet clearly
defined, which required cooperation between agencies. Fomgte, the DHA does not give advice on the

use of stormwater and rainwater unless requested by a relevant referring authority (e.g. a council).
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The process for verifying theperformance andongoing management of WSUD schemes after
implementationis also noclearly defined Depending on the disposal location and water use, stormwater
recovery and recycled water schemes may require the submission of monitoring reportdet@nt
agencies, such as ERAd DEWNRseeAppendix C for a more detailed explanatjoThe EPA licenses the
discharge of stormwater to aquifers in metropolitan Adelaide and Mount Gambier when the contributing
catchment is larger than one hecta(EPA 2012, Ruth Wagkrsonal communication)DEWNR licenses
stormwater allocation in presdsed areas, includinghe extraction of groundwater from a well in a
prescribed areaHence, largescale schemes that inject into aquifers are required to provide monitoring
reports in compliance with EPA requirements. Monitoring and information on thioqeance of other
type of stormwater related schemes require no formal reporting.

To achieve integratedrbanwater management, the planning and funding structures need to account for
the linkages between elements in the water cycle and to consider greefits and risksassociated with
both quantity and qualityof water streams acrosshe wider ecosystemThese at present are still
underdeveloped in the currenwater managementframework The existing mechanisms for the
coordination between portfolios ahfor the implementation of an integrated stormwater management
planat a citywide catchment scale are limited

4.2 Comparison with other Australian states

Across Australia WSUD uptake at the state level has progressed with different focuses and apaassus
Queensland and Victoria are seen as pioneer States in the development of WSUD policy and
implementation. However, Western Australia, Tasmania and the ACT have also made significant progress in
the integration of WSUD into planning.detailed analsisof the WSUD policy for each stdtgprovided in
AppendixD.

Queensland, Victoria, Tasmania, Western Australia and the ACT have WSUD water quality targets that are
incorporated inthe planning and development processes both at the state and locargment levels. In
addition, those jurisdictions have also focused on improving the alignment of water management and land
use planning, to improve the implementation of WSUD into the development planning and approvals
process.

In Queensland theHealthy Waterways programestablished a framework, assessment targets and the
policy basis for the valuation of the environmental health of waterways and was instrumental for the
promotion of WSUD in the State. Recent reviews had highlighted the importance ofooandination and
collaboration between State and local government at promoting compliance in industry and the need to
address uncertainty regarding WSUD management responsibilities (ébraeds2012). However, recent
changes to State Planning Policy (Q13) increased the emphasis of aligning state objectives and
priorities to regional and local development planning.

In Victoria many of the policy and programs addressing stormwater management were initiated by
Melbourne Water (bulk water supplieand also caretaker of waterways heajthWSUD principles were
applied in these programs to integrate the management of stormwater quantity and qtalfgotect the

health of receiving waters under the coordination of Melbourne WateMandatory sormwater
management requirementare integrated in planningggislation andapply to the residential commercial

and industrial developments. Also, significant emphasis was given to the developing local government
capacity for planning and managing WSUD systemis. ddpacity building program includes improving
understanding the O&M requirements of different WSUD features.

Ly ¢lFaYFryAl YFEN]JSR LINRPINBaa ¢l a 20aSNBSR FFGUGSN (K
targets. Qupport was made availableotindustry and local government to implement WSUD and secure
funding opportunities. This has resulted in the delivery of various WSUD projects that integrate both
stormwater quality and quantity management objectives and which were successful in seadarglf
funds.
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In the Northern Territory the development of water management strategies for Daawthother urban
centresresulted in the development of supporting material for planning and implementation of WSUD
systems, and a draft policy (2010) pronmgf the adoption of WSUD. Whilst the legislation has not been
finalised, the implementation of the strategy has proceeded in the region informally, this was possible in
large part because urban developmeéniconcentrated under fewkey jurisdictions withwell-established
capacity,in particular the City of Darwin, Palmerston City Council and Alice Springs Town @éuncil
Gardner, NTDPpersonal communication, 2012).

In New South Wales WSUD is not mandatory and implementation is progressing in a agonerfred
manner, with a recent review highlighting current gaps that need to be addressed to facgitater
WSUD uptake, including the revision of local government plans, development control plans and related
codes for the promotion of WSUD objectivaslocal government level (SMCMA, 201owever, across

the Sydney drinking water catchment that suppl&®aterSydneydevelopment igegulaied under the

State Environmental Planning Policy (Sydney Drinking Water Catchment) (ZBRPpy the Sydrey
Catchment Authority (SCA)The SCAnanages andprotects the water quality andquantity of the
catchments, the management of raw water supply and associated infrastructure, including dams, raw water
provision to licensed operators, and the regulationactivities within the catchment ancegulate certain
activities within and also outside of catchment that might impaéstwater quality (see Appendix,Eyhich

KFad aAYAf I NAGASA rdld Wkder eh€ SEPR, distNglopmeiibpbsedibiviar a cazy OA f Q&
local environment plan must have a neutral or beneficial effect (NorBE) on water quality, and should
incorporate current recommended practices or performance standards endorsed or published by the
Sydney Catchment Authority related to water qualitYnder the SEPP it is mandatory for councils to use
the NorBE assessment taamhd undertake the NorBE assessments. Developments are classified into classes
using a standard instrument, the Principal Local Environmental Plan, and then grouped into niadelds

on the development assessment process and the level of risk from the development.  Assessment
requirements are set based on the risk classification of a development, with more deiagdedsmentg(g.
requirements foMUSIC modelling of stormwafeas the potential risk increases. The tool also records the
decision procesand standardises the development assessment process increasing the transparency of the
process. In addition, the SCA developed a model clause for councils to include inte&pdent control

plans, which describes the need for inclusion of a water cycle management study (including erosion control
and sediment managementluring the construction phase), relevant reports and modelling for all
developments based on the type andate of the developmenproposal,as part of the assessment. The
NorBe guideline also provides guidance on modelling and access to information sources tailored to the
conditions of the catchment.

In Western Australia following the integratiod mnd use and water planning in State and local planning
policy, there has been significant investment in the development of local government capacity and
resources for WSUD implementation. This WSUD program is being coordinated by State agencies, led by
the Department of WaterGovernment of Western Australia, 2012013. However, in practice theris a
disconnectetween landreleaseplanning andnfrastructureservice provision.

In the ACT, WSUD was integrated into planning thro&d@i Planning and hd Authorityin 201Q with
mandatory consideration of the water cycle and targets for all types of developments in planning
legislation The performance of the ACT Water strategy was recently reviewed and the draft Water strategy
is now undergoing publimasultation ACT Government, 2013

Table4-1 provides a shapshot of the various policy components in each jurisdiction.

Overall, a distinct feature across the various Australian jurisdictions has begutbeit ofa water (and
stormwater) management framework withreaterintegraton of the total urbanwater cycle management
and WSUD principles in environmental and land developmetity and legislation. Each of the States has
developedwater quality and quantity objectiveshich are required for developmeniStates with a longer
history of WSUD institutionalisation, such as Victoria, Queensland, Northern Territorygn8iCGireas in
NSW (e.gSydney catchmenthave also had the time to develop associated codes and legislaind to
develop new tools to assist in the implementation procéssaddition, in a number of those States, WSUD
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implementation coordination and often enforcement are facilitated by a single entity often in
collaboration withLGAs. In the Sydney dinking water catchment area and Melbourne the stormwater
management framework are respectivelynanaged byhe SCA and Melbourne Water, whichviea stated
mandate of protecting the health of receiving wateend have legaluthority and resources tenforce
that mandate. In the NT, WSUD has not been enfotheolgh legislation,howeverpopulation and land
development is concentrated i@ much smaller area(g.City ofDarwinand Darwin Harboyrcompared to
other State capitals, and the local goverent is ableto enforce WSUD implementation in developmémt
its practice In Queensland the development of mandatd®ate and regional water quality objectives for
receiving waters and their implementation through the Healthy Waterways program esaaitial to
mandate WSUD

In comparison the current legislative framework in SA is fragmentedin stormwater management.

Table4-1. Examples of selected WSUD policy features across Australia.

Policy ACT NSW NT SA Qld Tas Vic WA
comporents
WSUD K K K KF K K K K
targets (selected
areas)

Integrated K K K K
planning
requirements
Local WSUL K K K K K K K
guidelines (selected

areas)
Legislated K K K K K K
WSUD (selected
requirements areas)
for
development
Central K K K K K

coordination
at State level

Capacity K K K In K K K K
building (limited  progress
programs progress

since

2010)

*Note: SA targets as outlined Water sensitive urban desigq creating more liveable and water sensitive
cities h South AustraligGovernment of 8uth Australia, 2018
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5 Process of WSUD implementation

WSUD implementation should in principle be integrated in the planning and design process at development
level. Figure5-1 provides an overviewf the process of WSUD implementation in SA:

(a) Policy: development of policy and legislation that guides WSUD;
(b) Planning of WSUD features in a development;

(c) Design;

(d) Verification of design and approvals by relevant authorities;

(e) Construction of development arféatures;

() Commission;

(g) Monitoring and evaluation (not always implemented);

(h) Handover of WSUD assets from developer to {1y operator;

() Maintenance and operation; and

() Endof life disposal or upgrade.

The process ideally would be cyclical with the inyament of the implementation process as lessons are
learnt from ongoing experience. This experience can develop WSUD knowledge and help refine system
design. In addition, there are strong intdependencies between O&M and the design and construction
stages. In practice the process for individual developments is often linear from steps (a) to (i), while steps
(g9) and (j) are often not conducted due to the focus on implementation alone. There is often a lack of
resources for the verification process beydmahdover (step (g)). Also, many WSUD features are relatively
new so they have not yet reachdlkeir end-of life when step (j) occurs.
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Figure5-1. Process of WSUD implementation

The implementation stges are explained in the following paragraphs.

(a) Policy and legislation
Local government is currently responsible for establishing the WSUD requirements necessary for a
development approval to be granted. The current mechanism for WSUD implementalies oa the
appropriation of modules from the State Planning Library into Local Development plans and leaves the
responsibility for WSUD implementation in the hands of local government. The crit€iginis model is
that the capacity for local governmenb assimilate the modules and to develop its own WSUD
NEIljdzZA NSYSyia Aa ftAYAGSR o0& SIFOK O2dzyOAf Qa NBa2dzND
(b) Planning
WSUD should be integrated in the planning and design of a development. This ensures effective and
consistent application of WUD principles from the start of a development.

(c) Design
Typically the approvals process places the onus to demonstrate the effectiveness of proposed WSUD
measures (if required by councils) on the development propondiite design is contracted out to
consultants who propose concept designs that are expected to fulfil the required targets or objectives set
by local government.  Standards, technical guidelines and supporting technical manuals can assist
consultants in the design process. However, given rdnrege of disciplines involved in WSUD features
(engineering, landscaping, environmental science, etc.) practical experience is also valuable for ensuring
effective design.

(d) Verification and approvals
Development design plans are submitted for verificatand approval by local government. Developments
larger than 50 lots also need to be submitted to the EPA for advice on environmental assessment, or to
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other relevant agencies, DHA or SA Water, if recycled water is proposed; usually at the conceptnal desig
stage in the development approval applicatioddRM boardgrovide advice with respect to the assessment

of various activities or proposals referred to thespectiveboard and relevant to the management of
natural resources within their respective regg&which includes compliance ahy Development Plawith

the objects of theNRM Act Under theNRM Act DEWNR and NRM boards can issager licences and
allocationsfor selected activities including irrigation, industrial, commercial, stock and domestiand
managed aquifer recharge. DEWNR administéeger permitswhich are issued for activities such as
drilling, operating and sealing a well, draining or discharging water directly into a well, use of imported
water or effluent for the carrying of business. NRM boards administer activities related to dams, draining
and discharge into water courses, floodplains or lakes.

In some cases, advice is sought from the Transport or Land Use coordination divisions of the DPTI, which
may then refer the appliation to its Engineering division for comment on stormwater drainage. The
agencies advice is provided to council, which has the discretion to accept the recommendations and
proceed with the approval process or request changes to the development plan bgletredopment
proponent. The process does not require future consultation with the State advisory agencies, unless it
refers to a licensed activity, such as injection of harvested stormwater into an aquifer. Councils can then
approve or require modificatius to the plans before development approval is granted.

(e) Construction

The development industry bodies, local government representatives and consultants interviewed
highlighted that the fragmented approach of civil works by different contractors, who hidfeging levels

of WSUD knowledge, can adversely impact the construction of WSUD features. A lack of understanding of
WSUD concepts can be compounded by poor communication among the parties involved in the
construction stage (landscapers, engineers anddets). Mistakes made during the construction stage can
lead to poor WSUD performance, and potentially additional costs for rectifying faults. The construction
process can also result in sediments being washed into existing downstream stormwater infrastitic
proper controls are not adopted. In addition, in the caseydenfielddevelopment, land parcels are
typically developed on an ad hoc basis depending on the sales and timing of each land developer. This
creates additional challenges for stagimgrastructure implementation across a new area, particularly
regarding stormwater quality and quantity management during the interim building period.

() Commission
Typically is conducted by the proponent or contracted to service providers hired by theroip

(g) Monitoring and evaluation

In large developments, following commissjatevelopersare required to maintain and operate features
located in public and open space areas (e.g. water boditts) for a predetermined period before
handover to councito establish the features and ensure that they operate as expected. However,
stakeholders overall have reported that monitoring and evaluation of WSUD systems is not often
undertaken beyond the establishment period. There are notable exceptions in SAasumchiel Park,
where funding of the sustainability features specified the need for independently monitoring and reporting
of performance postmplementation.

(h) Handover

Following the construction of community infrastructure and the establishment ohagmace features by
developers, it is typical for the council to take over the ownership and maintenance of these features. The
handover process and timing is typically specified in the initial stages of the development application
process, but is typicallaround two years.

(i) Maintenanceand operation

On-going O&M is required to ensure that WSUD assets continue to function effectively and their service life
is maximised. WSUD features based on natural systems have different requirements compheed to
infrastructure systems. O&M is reported as the least understood aspect of WSUD by councils, consultants,
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developers and other agencies. The O&M requirements for WSUD features can vary depending upon the
service objectives and the standards of the manggirganisation.

(i) Decommission, disposal and upgrade

These tasks are essential for life cycle analysis and costing of any infrastructure project. However, for WSUD
there has been scarce information available. The Planning Industry Association has expoessed that

end of life requirements may not always be properly accounted during design. For example, the disposal of
sediments from desludging wetlands and detention basins may pose a problem. The sediment removed
can be classified as trade waste duedontaminant concentrations, which can then incur high disposal
costs that were not considered in the original assessment.
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6 Stakeholdemapping

Stakeholders are individuals, institutions, communities or social groups that have a vested interesiin WS
or can affect the outcome of the WSUD implementation process.

A large array of stakeholder groups can be impacted by and can impact the implementation ofiWSAJD
Understanding the stakeholder groups, their vested interests and interdependencreajccan developing
strategies for improving the uptake of WSUD. There is also the need to understand how different
stakeholders engage with the decisioraking and implementation process.

6.1 Stakeholder segmentation by formal roles

Although the WSUD philopty aims at integrated water cycle management, the current legislativeset

is based on individual water cycle streams: rainwater, stormwater, managed aquifer recharge and recycled
water. Figure6-1 shows the formal roles and ¢hmajor stakeholder groups for WSUD implementation
basedon their role in each water cycle stream.

Legislation and policy setting

State legislation and policy provide the overarching framework for theipaif development plans at local
government leve State government is comprised of elected representatives, officials and State agencies.
State agencies are responsible for the overarching policy and legislation that could impact development
and planning, influence the sep of local Development Planand which in principle should provide
guidance on the interpretation of policy.

The roles of the various agencies are segmented into discrete portfmgesd on their responsibilitiedhe

EPAs the responsible authority fawvater qualityin the ervironment, while the DHAas jurisdiction over
public health. DEWNRRM Boardsind DPTI cover water and natural resowoganagement and land

use, road transport infrastructure and planning respectively, these mandates allow them the scope to
consider madating WSUD implementation. SA Watertli® main provider of wastewaterservices,
however some local governments opera@ommunity Wastewater Management Systems (CWN\
Wateris also responsiblprovidingmains water supplyo more than 1.5 million Sab Australianshence it

has responsibility for maintaining safe, affordable and reliablevater supply to its customerin any
interface of the mains water system with alternative water schemes. It is howeveRHmning division

that is perceived to havthe largest potential for exerting influence on WSigiplementation

Developmentproponents

Development proponents can include home owners, developers, councils or any other private entity that is
responsible for the decision to adopt WSURD addition, selected infrastructure assets are proposed,
owned and managed by State agencies, e.g. major stormwater and transport assets.

Home owners can act as proponents in decisions impacting their immediate property only. The exercise of
such function is limitéd and the most common example is the decision to retrofit a rainwater tank or to
adopt water efficient appliances. However, in many instances, home owRetsy Qi Ox¥eNA G G-
decisions when it comes to new housing. In addition, the awareness of home ®wnal/SUD is typically
low (Leonard et aJ2013)andso is their willingness to pay for environmental features varies.

Developers are one of the two the largest stakeholder group to act as proponents and implementers of
WSUD in land planning and consttian. The other group is local government. The development industry

has a vast and diverse range of segments including land development, housing construction, consulting,
state and local government etccoveringgreenfield brownfield, residential, commeial and industrial
development. Developers range in size and typology and encompass private companies of various sizes,
ASX listed companies and government (e.g. Renewal SA, the State government land development agency).
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Land and property developmenequires a significant upfront capital investment, thus unexpected costs
and delays, if significant, can pose a risk to the financial viability of a development. This can deter some
developers from going beyond the minimum development requirements stipdlayecouncil.

Local government is the main group to act as proponent of WSUD in South Australia. It is also a diverse
group with different levels of resources, goals and capacity.

Designers andansultants

Proponents engage consultants and contractarslesign and construct WSUD features. Consultants have
limited power in the brief setting and finaklection ofthe features implemented, however they are able to
influence the design process through their design concepts and technical recommendations.

Approvers or advisors

The development plans are subject to approval by approval authorities (typically a council). Large schemes
such as managed aquifer recharge, recycled water or large stormwater schemes typically can be referred
for comment to state agncies (DEWNR, EPA, DHA, N&EH DPT) during planning and also for
approvals, however smaller and localised WSUD in developments atiaion or individual properties

(e.g. rainwater tanks, infiltration features, ponds) are assessed and approveddbgbvernment (or their
consultants) and advice from State agencies such as the EPAPHRE ransportor the DHA is not
mandatory, but can be requested by counciState agencies have no mechanisms to verify if their
recommendations are consideredtime plans by a council.

Implementers

The implementation of a WSUD feature can be conducted by a property owner (an individual or company),
local government or contractors hired by the land owner or government agency, which often depends on
the type of feaure and the type of project. Often the implementation processdagmented andnultiple
contractors are engaged for the delivery of specifically assigned tasks.

Operatorsor end users

A range of actors (private citizens, incorporate entities/body ocaje, service contractors and local
government agencies) can be classified as operators of WSUD schemes depending on the scheme type and
governance model. Local government tends to be the major owner and operator of WSUD features located
on public open gace and also associated with stormwater management and drainage, and is responsible
for their management, including features constructed by developers after handover.

Postimplementation assessment and impediments to WU



State Legislation and Policy

Local Development Plan

Process
Implementation

¥ Operation
or construction P

Planning Design Approval
Water

source

Legislation

Proponent
P Consultants Contractor Proponent
(Home owner LG (deemed to Contractor
Contractors Home owner Contractor

Developer comply) Catinal HE e Bliar Resident
Council)

Rainwater
harvesting

DPTI, DOH

LG
Contractor
State
agencies
(specific
assets)

State agencies
Consultants Developer (selected assets)
Some LGs: In LG or NRMBs Contractor Developer
house LG LG
Contractor

Proponent
(LGs,

Stormwater
Developer)

LG
Proponent DoH LG
Managed LG Consultants NRMBs Developer LG
Aquifer *NRMBs EPA (Contractor/ Contractor
*Private DEWNR consultant)

SA Water

LG
Contractor
EPA

Proponents Licensed
H,N
SA Water HO, BEIES, o iq operator

LG/CWMS Constitants EPA, DEWNR, Developer Contractor G
Water Contractor/ Body corporate A

Privete operator, LG consultant Residents (GW) Resident

(Consultant) P ' (GW)

Recycled
water

DOH, EPA,
DEWNR

Figure6-1. Major stakeholdes involved in WSUD implementation according to formal stakeholder map.
Note: *Agencies responsible for specific legislation requirements.

Legend: CWMS (Community wastewater management scheme), DoH (Department of Health and Ageing), EPA
(Environment Protetion Authority South Australia) GW (Greywater), LG (Local government), NRMRatural
Resource Management Boarg), SMA (Stormwater Management Authority).

In addition to those stakeholder groups that have a formal role, there are other stakeholder giatps
influence WSUD implementation indirectly and need to be included in the stakeholder map.

6.2 Stakeholder segmentation by influence on WSUD implementation

The diagram irFigure6-2 provides an overview of the major stakeholder greugased on their level of
influence on WSUD adoption: (a) Primary stakeholders: directly influence the decision process or are
directly impacted by it, (b) Secondary stakeholders: can influence the depisioess but may not directly

be involved in thedecisionmaking process, (c) tertiary stakeholders: can influence the degqsimess or
benefit from it, but their influence on decisiemaking occurs via indirect or complex influence channels.
This classification was based on the interviews witlkedtalders and their perceptions of the various links
between various stakeholders.
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Figure6-2. Stakeholders influence levels on WSUD

Figure6-2 outlines how three of the majoprimary stakeholder groups (State agencies, local government
and development industry) perceive the distribution of influence among the primary stakeholders.

Primaryinfluencers

In WSUD primary stakeholders include local government, development propmnstate authorities
(minister and departments) and residents. Within this group the role and level of influence of residents will
vary with the type of WSUD feature adopted. The implementation of some features such as stormwater
features in public land maoccur with limited awareness of residents, whilst the retrofit installation of a
rain garden next to a private property may require the cooperation of residents.

Local government is perceived by other stakeholder groups to have considerable infingheedecision

making process for WSUD implementation. Their influence is due to their control of the development
approvals process and the DPs. The next most significant group influencing WSUD implementation is the
project proponents (most often developg or councils, but can include SA Water for recycled water, and
home owners for lot retrofit). The proponents make decisions on the way that WSUD will be implemented.
State authorities have various degrees of influence, depending on the strength of &@&l&ion.

Residents or communities were mostly perceived as lacking awareness and interest in WSUD systems,
which was seen to limit their influence on WSUD outcomes.

Perceptions differ among the primary stakeholders of which groups have the higtikesnite on the
decisionmaking for WSUD implementation (eFjgure7-1). Local government agencies see developers and
State government (including the Ministers), in particular the Planning ministertlaadPTIPlanning
division as the most influential. State agencies see local governsemd the ministers for Planning and
Environmentas highly influential regarding WSUD, but oftperceive local government to bpoorly
resourced. Developers see local governnsexst the most iffiential.

Secondary influencers

Secondary stakeholders include consultants, independent research organisations (Universities, CSIRO, CRC
for Water Sensitive Cities, Goyder Institute), professional associations (Stormwater Industry Association,
Postimplementation assessment and impediments to W$UD



Australian VWter Association, Local Government Association, Institute of Public Works Engineering
Austrabda, Institute of Engineers, Planning Institute of Australia, UDIA, Master Builders, Plumbing
Industry Association of SA, etc). There are also other professtwganisations (e.g. Australian Institute of
Landscape Architects, Parks and Leisure Australia, Royal Australian Institute of Archltebblogical
Society, etc.}hat can have a potential impact on WSUD particularly regarding capacity buildinghlaiit w

are not as closely associated with it, examples are provided in Appe@difAlluvium and Kate Black
Consulting, 201

Consultants directly influence WSUD implementation through contracts with developers and local
government to deliver concepts anehgineering designs. However, their actual influence on successful
WSUD uptake is dependent on their expertise and familiarity with WSUD and their ability to deliver a
WSUD system that fulfils the development plan requirements.

Universities and profegmnal organisations provide expertise on all aspects of WSUD. They can build
capacity for WSUD design and planning among students and professionals, and advocate for improved
practices for WSUD implementationResearch agencies and universities also dbate by addressing
WSUD research gaps and improving technical guidelines. These institutions are percéncpasdent

so they can act as trusted advisors to other stakeholder groups.

The development industry is diverse and is represented by a nuofb@iganisations (UDIA, MBA SA, HIA,

PC, GBCA). The level of interest from developers for WSUD will depend on the legislative requirements,
location, development type and the customers being targeted for the development. However, one
common characteristiof this group is that their business model is characterised by significant capital
outlay upfront before revenue is generated from land/dwelling sales and hence economic factors (costs,
project duration, timing and certainty) are highly important for tiheustry.

Elected representatives at local and State level were classified as secondary stakeholders due to their
influence on local and statpolicy. Whilst they can have strong influenead political awarenesstheir
interestin WSUD has typically bedow in SAwith a few exceptions.

Tertiary influencers

Tertiary stakeholders include actors that can influence Witjilementation butwho may not be directly
linked to the deisiorgmaking process. Therefore, they tend to exert influence on WSUD dtiglirey
deliberately orunknowingly influencing the actions from other actors.

For example, environmental groups may focus on the preservation of local receiving waters or the bay,
which places a greater emphasis on the need for source control of stomnga#lity. Local residents may
object to the construction of a rain garden if they dislike the featagsthetics anakxert pressure on their

local councillors to stop the implementation. Whilst, if the wider community values the environmental
benefits of receiving waterghey can lobbyelected representatives tostrengthen policies foimproving
stormwater quality through WSUD

The influence of these groups on WSUD uptake is dependent upon their awareness of the link between
WSUD measures and impralyenvironmental outcomes. Local residents in proximity of a WSUD feature,
e.g. a raingarden, may benefit directly from the amenity creatadl reduced ruroff peaks, whilst
downstream in the catchment the overall community benefits with the improved stmatar quality of
discharges to receiving waters and the associated ecosystem health due to installation of multiple rain
gardens. However, downstream or intesitchment benefits are often not recognised or understood by the
wider community.

Manufacturersof WSUD devices and technology were also considered as tertiary stakeholders, as whilst
they are interested in the uptake of WSUD as technology providers, they cannot directly influence WSUD
adoption.
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6.3 Stakeholderoles

Table 6-1 provides a summary of the main roles exerted by both the formal and informal WSUD
stakeholders in South Australia. A detailed analysis of the formal roles, knowledge and influence of the
major institutional agencies on WSUD in South Australia is provitdddble 6-2 and a more detailed
assessment in the Appendik Some institutions, such as local government, can perform multiple WSUD
functions.

Decisioamakers are the entities or actors that decide on the implementation 8JB. This role is fulfilled
by councils for counedriven WSUD initiatives, private and government developers (e.g. Renewal SA) and
NRM boards in regional areas.

Influencers are entities that influence the WSUD implementation process, either via fornnafloomal
roles, legislative requirements, ability for capacity building, etc.

Gatekeepers are entities that have the power to approve or reject proposed WSUD systems. Gatekeeper
organisations include local government and NRM boards. While for some WStéhs\SA Water, EPA

and DHA can determine if a WSUD system goes ahead. For example, the DHA has the power to close down
any water schemes that it deems a threat to public health.

Operators manage and maintain the WSUD features. Typically WSUD sdnhgoablic space will fall under

local government control, but WSUD features in private land (e.g. rainwater tanks, rain gardens, etc.) are
retained by the land owner and managed by either the land ownehigf her service contractor. In
addition, the DPTITransport NRM Boards and SA Water also manage some WSUD infrastructure. For
example, in the case of SA Water they manage recycled water treatment plants and reticulation networks.
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Table6-1. Formal functions of various agencies in the WSUD implementation process in South Australia

Decisionmakers Influencers Gatekeepers Operators Other
Local government DEWNR Local government LG (departments o Commonwealth
NRM Boards asset management

roads and

landscape, parks
and gardens)

Private developers DPTIPlanning NRM Board SA Water State Treasury
NRM Board SA Water Contractors Office of
technical
regulator
Reneval SA Community EPA Licensed service  Plumbing
provider Industry
Association
Independent DHA (public healtt
advisors scope)
Universities Planning minister
DPTI
CSIRO, CRC
Consultants
Individual
Champions

Professional
organisations

Planning SASIA,
AWA, IE, AILA,

LGA SAPWEA,

Plumbing SA

Developmen
industry bodies

UDIA/GBCA/MBA
/HIA/PC

Legend: Australian Water Association (AWA), Australian Institute of Landscape Architects (AILA), Department of
Environment, Water and Natural Resources (DEWNR), Department of Planning Transport and InfragiDiRTliye
(includes Planning and Transport divisionggnvironment Protection Authority (EPA), Green Building Council of
Australia (GBCA), Housing Industry Association (HIA), Institute of Engineénstitie of Public Works Engineering
Australasia RWEA), Local Government Association South Austrdli@ASA), Master Builders Association SA (MBA
SA), Planning Institute of AustralBA chapter(Ranning SA PlumbingIndustry Association of South Australia
(PlumbingSA);Property Council of Australi@C), Stormwater Industry Association (SIA), Urban Development Industry
Association (UDIA).
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Stakelolder

Classification
(based on
influence)

Characteristics

WSUD knowledge

Influence

Local government

Primary

Development industry Primary

DPTI

Primary

Local governments comprised of a mix o
councils responsible for areas\adrious sizes
(small to large), with various levels «
resources and fporities.

LG receives a regular source of income fri
rate payers and is responsible for delivery
local services including roads, stormwat
management,solid waste management an
recreation and open spaces.

A mix of various service providel
represented by variosl bodies (UDIA, MBA
PC, HIA). Members include buildel

developers and other professionals involve
in the development of properties rangin
from single lot to large developments i
residential, commercial and industrial
applications Cost is an importanfactor for
the development industry, given the capit:
outlay required for construction.

Department combines various discipline
which deal with typically operate separate
on vafous aspects of infrastructure

a S Y 0 SaM@iradess of WSUD varies sigaifitty
across the spectrum. Varies from poor to good, t
highly dependent in individuals within loci
government. Knowledge and awareness can ¢
vary between staff and elected representative
Understanding of WSUD varies within coun
departments andacross councils.

Assessment of WSUD features may take plaee
house or be referred to State agencies for larg
and more complex projects.

a SY 0 SaMd@irabess of WSUD varies significar
across the spectrum. Relevance of WSUD
members also varies depending on developme
characteristics and proponekinowledge.

Consultants are often hired to develo

infrastructure plans including WSUD.

Varies among sections. The level of knowledge
engineering (Infrastrcture and transport) and the
planning divisions varies with the relevant
discipline.  Planning  whilst responsible f
development as a discipline is not traditional
strong in  WSUD expertise which requires
engineeringwater/ landscaping knovhow.

High. In the current institutionand regulatory
contextLGare responsible for the setting of loc:
developnent requirements and plans and fc
development approvals. However, their actu
influence varies due tolimitations in local
government resources and capacity in WSUD.

Medium to High. However, varies with the tyg
of development. Individual developers ai
subject tolocal government requirements an
regulations for development and ostrained by
financial resources and ability.

Mediumto High. It has potential for high powe
given the potential to influence plannin
legislation. However, current influence is low
medium given the current legislatior
fragmented advisory rolesand the role of
advisory body for local government on larg
infrastructure projects.DPTITransport division
also takes part in SMA reference committee {
SMB.
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Stakelolder  Classification Characteristics WSUD knowledge Influence

(based on
influence)

EPA Primary to State agency responsible for protectio Good. The focus of EPA is on water quality ¢ Low to Medium. EPA has influence on regiol

Secondary restorationand enhancement of the qualit health ofthe environment water quality targets and guidelines, i

of the environment. Provides advice anc prescribed areas, hu not directly on the

guidance, partnering with othel implementation within developments, which i

organisations, education and regulation. under jurisdiction of local government. EPA h

the power to set up targets and requirements f

stormwater and other discharges to prescribe

surface waters and groundwater which c:

include large stormwater conveyanc

infrastructure.
DEWNR Primary to Manage environmental and nature Good. Medium to High. Responsible for Developme
Secondary resources to achieve productive ar of overarching State policy approach and targt
balanced use of natural resources; for WSUD;
Help improve condition and resilience « Expected to ensure an integrated watt
natural systemsTraditionally thefocus has management approach to infrastructur
been on water allocation and quantity planning/design andmplementation especially
in new development areas;
Coordinates activity across Government
ensure a consistent approach to WSUD acti\
and support.

SMA Secondary Prioritizes stormwater planning and Good. But not directly involved in WSU Medium. Currently it focuses on large catchme
infrastructure projects on a catchment wid implementation, but highly influential oocatchment flood management mostly, but could hav
basis broughout the State and manage management potential to assist in better integratiorif better
available funds. resourced

Consultants Secondary Conduct engineering design as required Varies from basic to good depending on the firr Medium to highVaries with knowledgedse
councils. skill set and freedonn project brief.

Community Tertiary End beneficiary and voter. Low Low. This group ks low understandingand

concern for WSUD and its benefis. But the
community could be more influentiaif they are
more engaged
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This chapteanalyseghe perception of the various stakeholders on WSUD in South Australia.

The data sources used included interviews with the organisations showrabie 7-1, the input from
practitioners belonging to the various stakeholder groumsrfthe survey conducted bglluvium and Kate
Black Consulting (2@) and interviews with developersDetailed analysis of th data is provided in the
appendices (PpendixG provides the analysis of the survey data from Alluvium Katk Black Consulting
(2012) AppendixH provides the analys of the developers inpuand Appendix| provides asummary of
local government perceptions

Table7-1. Stakeholders contacted for interviews

State LocalGovenment Development Professionals/Consultants

Government Industry

DEWNR Individual councils GBCA Planning SA
(26)*

DPTi LGA SA HIA SIA

EPA MBA SA

DHA Tonkin Consulting

NRMB UDIA Design Flow

SA Water Renewal SA KBR Ltd

SMA Selected PlumbingSA

developers

LegendDepartment of Environment, Water and Natural Resources (DEWNR), Department of Planning Transport and
Infrastructure (DPTIJincludes Planning and Transport divisiondrnvironment Protection Authority (EPA), Green
Building Council of Australi&®BCA), Housing Industry Association (HIA), Local Government Association South Australia
(LGASA), Master Builders Association SA (MBA BApning Institute of Australia (Planning SA), Plumbing Industry
Association (Plumbing SA), Stormwater Industry gission (SIA)StormwaterManagement Authority(SMIA), Urban
Development Industry Association (UDIA).

Note: *Myers et al 2013; # Planning and Transport divisions.

7.1 Perceptions of influence on decisiemaking

Interviews with the stakeholder groups showm Table7-1 have confirmed that3ate government, local
government and developers are perceived to be the three primary deeisimkers regarding WSUD
implementation among stakeholder groups. However, the three primary stakehgldemps differin their
perceptions othe groupwhich haghe most powerfor WSUD implementatigras shown ifrigure7-1.

7.1.1 Local government perception

The DPTPIlanning divisiorwas perceived as the key agency ltold the power to influence WSUD
implementation across S{igure 7-1a), whether actively (through policy and legislation) or by lack of
action. There was a general perception that the development industry uptake of WSUD was slow
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However, councils also recogniséluat limitations in ther powers, capacity and resourcingpr WSUD
implementation They saw the need for State support mechanisms to allow a more consistent WSUD
implementation and its longerm viability across SA.

7.1.2 Developers perception

In the opinion of developers, local government exerts the greatest influence on WSUD (fithke7-1b).
Such influence is exerted through the council requirements in the development approvals process, or s
caveats in special land release projects.

The developers perceived that awareness of WSUD in the development sector was increasing due to
technological development and improvement in standards relevant to WSUD. Among interviewees there
was a generalansensus that the application WSUD principles was benetficgcietyoverall.

A number ofdevelopers believe that the development industry has a responsibility to provide leadership in

the achievement of more sustainable development. This could beaed by improving the overall design

and living standards through adoption of more sustainable practices, for which WSUD can be one aspect.
However, to the majority of developers, investment in WSUD was not perceived to generate an economic
return unles it resulted in a local water feature or aesthetics improvement. The main drivers for WSUD
were perceived to be: (a) compliance with requirements from local council or land release caveat, (b)
O2YLX Al yOS gAGK GKS 0O2YLI y &adion.2Theye was{ofien ® petcéplios &fE 2 |
disincentivesdy local government.

WSUD systems initiated by developers were less common due to perceived disincentives, which included:
(a) Home buyers unwillingness to pay for environmental features, (b) t#gr associated with WSUD
approvals, (c) Lack of clarity of many councils on their WSUD requirements, and (d) perceived lack of
understanding by councils of WSUD features, their performance and cost implications for construction and
longterm O&M, whichcontributed to (b) and (c) and often led to risk aversion towards innovation in
WSUD.

Regarding the greater adoption of WSUD, developers acknowledged three key aspects that need
addressing:

1. Recognition by state and local governmerhat land and propertydevelopment requires a
significant upfront capital investmenhat candeter developers from going beyond the minimum
development requirements stipulated by council. Whilst costs known at the onset of a project can
be dealt with by developers, unexpectedsts and delays, if significant, pose a risk to the financial
viability of a development;

2. There is disincentive to propose leadiadge examples of WSUD due to uncertainties in the local
government approval process. The additional time and costs requio develop novel WSUD
designs, which are then rejected by council approvals, was seen as risky and an avoidable cost.

3. There was also a general perception that the level of expertise and understanding of WSUD varies
markedly among councils and often it departments of a council. This variability in capacity
contributes to the lack of clarity and certainty in the approval process in selected councils. In
addition, some developers felt that WSUD requirements requested by some councils can be
ineffective and represent token gestures for improving the environmental sustainability of
developments. Yet developers prefer to submit to those conditions than to create further delays in
the development approvals process.

Developers acknowledged that capacityr WWSUD implementation is influenced by the scale of the
developer. Large scale developers had a greater ability to absorb the costs and effort associated with the
implementation of WSUD features, and the approvals process. While it is possible faer ssoale
developers to implement WSUD, the process is eased when clear directions are set through gpfaaster
and/or guidelines. Clear council requirements for WSUD enable -soaé developers to estimate costs

and identify the requirements associatedith the approval processesOn the other hand,land
development requirements anchinimum associated infrastructur@er open space requirementsave in

some casebeen jointlypre-determined based on the determination t#nd use zoningas part ofthe lard
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release anddevelopment approvaprocess This practice can accelerate the development approval
process howeverit limits the ability of local government to influence WSUD outcomes on a holistic basis.

There were mixed views from developers on the m@Thes needed to encourage greater adoption of
WSUD. While developers felt that there is a role for councils and State government regulation to advance
WSUD uptake, there was a concern that practical issues associated with successful implementation would
be neglected. This includes consideration of cost sharing among the community when the benefits of the
WSUD measure extend beyond the development, instead of automatically allocating the cost burden to
developers. There was also a concern that mandatoB/J0VY measures could be over prescriptive.

Development industry bodies also felt that the development industry could contribute its practical
knowledge to the WSUD debate, if further engagement between government and industry was procured

Suggestions oincentives todevelopers to implement WSUD included collaborative agreements to share
open space works/tasks between council and developer, dispensation or tax rebates for implementation of
WSUD features (Appendix H).

713 30A0A ACAT AEAOG PAOAAPOEIT

State @encies recognised that local government was the key gfougeadng WSUD implementation
(Figure 7-1c), but that they required some assistan@e®m Sate agencies and focus on developing
capacityin local government Among tle various State agencies there was a general consensus that
leadership from State government was necessargdordinate theWSUDmplementation procesand to

set targets State agencies identified DEWNR and DPTI as the two aganost suited to take #hrole,

DPT Planning divisiorfor its influence on planningnd CEWNR for its knowledgen the domain of water
resource management.
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Figure7-1. Perception of influence on WSUD decisinaking by staketiders: (a)Local government perspective, (b) Development
industry perspective, (c) State agencies perspectives.

7.2 Stakeholder perceptions of the status of WSUD

Therewasa general consensus among stakeholders that WSUD implementation in SA has been fiedgmen
informally driven by local champions, and that the quality of WSUD projects can vary depending on the skills
and resources from proponents. Queensland, Victoria and Northern Territory were mentioned as good
examples otoordinatedWSUD implementatioby consultants, State agencies and the GBCA.

There is agreement thaSAprovides nation leading practice in largeale WSUD schemes, in particular
largescale stormwater capture anttianaged aquifer recharge and recovery schemes. However,-soadd!

WS TSI GdzNBa ¢SNBE O2yaARSNBR (2 0SS fSaa dzyRSNRG2?2
such as Victoria. In view of the 2030 strategy and the location of aquifers across Adelaide, there is limited
potential for development of new large scadeormwater harvesting and MAR schemes in the prospective

infill growth area, where majority of the future development is expected to occur and which will be
constrained by high density living and limited open space restricting the type of WSUD optionartHazg

adopted.

Government agencies (EPA, SMgovernment owned water utility (SA Watepyofessional associations
(SIA, Rinning SA councils and developers agreed that the focus of WSUD historically has been primarily on
water quantity and flood rmanagement, with water quality and overall integrated water management a
lower priority. The use of alternative water supply sources gained in importance during the drought given
Postimplementation assessment and impediments to W3



the availability of funding and the need to reduce mains water demand, butetidéng of the drought
reduced the perceived importance of these measures (Myers et al., 2013).

The ability of local government to promote and maintain WSUD features has been shown to be highly
dependent on individual council capacity and history. Theeeaanumber of councils that showcase good
implementation practices and could be used as examples for further learning and knowledge diigeng (

et al, 2013. However, councils overall expressed concern about the lack of frameworks and supporting
mechanisms to allow a more consistent WSUD implementation and-tenng viability. In particular,
capacity limitations, unfamiliarity with WSUD (by council staff, consultants, elected representatives and the
public) and lack of resources for-going maint@mance, and a perception of uncertainty of ctgnefits for
proposed WSUD features were seen to contribute to the perception of risk for WSUD.

Professional organisations, such daning SAand SIA, recognise that WSUD as concept has been in
existencefor many years, often recurring as a topic for professional seminars among practitioners.
However,Planning SAees uptake of WSUD in mainstream planning and in the development industry as
slow. State agencies and councils also perceived low uptake blogevein WSUD implementation.

On the other hand, the development industry believed that their members were embracing the WSUD
philosophy and principles. However, the development industry (UDIA, MBA SA and GBCA) acknowledged
that their members are compriska diverse range of individuals and organisations with various levels of
understanding, disposition for WSUD and willingness for innovation uptake. This view is also supported by
agencies such as the ERAd DPTITransport divisionwhich are involved ithe assessment of development

plans, and have reported a marked disparity in the level of understanding on WSUD observed in
development applications. Interestingly, developers also feel a lack of supporting mechanisms and
incentives for WSUD implementatio

Developers interviewed were in principle supportive of WSUD provided the features adopted were effective
and had a clear purpose. Development industry representatives (MBA SA and UDIA) perceived that local
government and selected State approval agesaigre often prescriptive and risk adverse. This tended to
discourage innovation in development servicing, even in demonstration projects.

Other stakeholders such adukfbing SA and DHA have a selective scope of involvement with WSUD.
PlumbingSA membersire professional plumbers involved mostly with the installatidralternative water

sourcesat the dwelling leveb { AYAf I NI & GKS 51 ! Q& relatgdd@réc@ldvviangri K| a
schemes.

7.3 Understanding of WSUD

The representatives of the stakelder agencies interviewed demonstrated a common understanding of the
principles and scope for WSUD (Sexle7-2). However, the stakeholders were also aware that the level of
understanding and knowledge on WSUD varied acrosis th&titutions and members. This variation was
likely to be due to the multiple disciplines involved with WSUD, and the roles and experiences of individual
members.

Overall, the stakeholders interviewed perceived that the communities living within ahedste serviced
by WSUD featurelsad limitedor no knowledge about the WSUD functions of landscape features.

Leonardet al (20130 S & ( I 6 f WSUR $eRtura$ khat imprveaesthetics,greenscaperecreational
amenity, and increased resident controlay their own water supplfad instant appeal. Installations that

had less visible outcomes, such as improving water quality or flood mitigation, were often overlooked by the
community. Such views agree with the overall perceptions from the stakehajdmups interviewed.

Developers reported that the majority of home buyers were not concerned with environmental features
and this was reflected in their willingness to pay and in the selection of options in new dwellings. As stated
08 | RSOSt ayedSphefersalmdry &pedsikitchenbenchtop2 GSNJ a2t F NJ SySNH& LJ
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7.4 Support for WSUD implementation

All stakeholders groups interviewed supported the implementation of WSUD in SA and believed that it
would bring environmental and economic benefitsthe State improving the overall sustainability of urban
development. WSUD is perceived as necessary given water resource limitations, population growth, the
increase in urbanisation and impervious surfaces, the trend for climate extremes, limitatices€sting
AYVFNF a0 NHzOG dzNBE  OF LI OAGer GKS ySSR (G2 O2dzyi SN dzNb
amenity and liveability.

Two of the stakeholder groups highlighted the need for a common terminology among stakeholders when
discussing WSUD This wasexemplified in two opposing views considered to be prevalent: the
understanding of WSUD as refiag to large scale projects versus the understanding of WSUD as mostly
small street scale projects.

The stakeholders interviewed recognisecketexistence of both and the difference in WSUD needs and
approaches relevant fogreenfield and infill developments given space restrictions. There was also
recognition of the need to investigate the potential of catchment or precsuwdle approaches in fe
planningof WSUD particularly given the projections for infill development in Adelaide.

Table7-2. Stakeholder definitions for WSUD

Stakeholder group WSUD definition

Local government a¢ L G Sy O 2 Wisihall gloSsize godiBlanning outcomes to large scale wetle
for example. It encompasses from planning, engineering, operations with
outcome to putting water to high value uses, from reduction of flooding threat an
infiltration, MAR, trade antdlB & | f S d¢

Professional GLYO2NLIR2 N GAYy3a K2ftAaGAO g1 GSNI LX | yy.

organisations Looking into building or renewal of an area to better incorporate the uses of w
and the collection, reuse, discharge of stormesdivastewater, is there capacity ti
R2 Y2NB Ay | K2fA&GAO0 | LILINRPI OKdé

Gl 26 @ 2dz Yoff iitrsau&e iNAZAfcality to give it a productive use or
YAYAYAAS Ada AYLI OGU R26yaA0GNBI Y&

Gl 2¢ 61 0GSNJI O2YSa Ay |yR 32Sa 2dzi 27
G2 {!5 A& | toagB. yede @k S40Gi lofdsstormwater rushing to sea e
year;there is a huge cost implication. The infrastructure just managing to cope,
with only 1 in 5 year flood management, growing number of extreme events, u
growth, amenity issues, retaimy water in environment, depleting aquifers, lar
urban areas, increasing impervious surfaces, in suburbs and cities. Heat islan

FYR LIS2LX S tA1S (42 tABS Ay yAOS LI I

State agencies OWSUD is &ey to improve water quality in receiving waseiX is very strong or
water quality component tools and also recognizes the environmental -
component and the frequent flow component as part of the natural water cycle.
about stopping the frequent flow event® improve the water quality atreceaving
AO0NBFYaos
a hy initiative/design for landscape, construction, building for domestic resider
commercial for landscape and environmental outcomes to assure it account
water use, conservation and reuse. Design on all aspects of water ca|
preservation and use.

LA lo62dzi YFEAYAT Ay3 g1 (SN NB aveldeNgyia
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use of multiple water sources, including rainwater and stormwater reuse. St
stormwater reuse focus fornebJ2 U I 0 f S P ¢

Development & Apart of good planning and good construction design. Good planning,
industry development includes WSUD and it is inconspicugusublic should expect goo
results/performance, butdoes not necessarily need the details to be promoted
need to be informed. Gab practice and its evolution needs to ben an-going
LIN} OGAOS 2F O2dzyOAfa yR RS@St2LISNEC
Grftft lo2dzi y24G dGF{1{Ay3 lgle& FNBY GKS
GKIFG AG 1 OlGdzZhtte YIFI{1Sa F2N) G6KS adzaidl
a !'way of managing water in a way that mimics natural systems, with less engin

solutions, less pipe and engineering solutions and treating and managing wate
Y2NB yIFGdzNI & g1 &d a

7.5 Enablers
Stakeholders recognised the need for increasing the praktsupport and facilitation for WSUD
implementation in SA.

Consultants, the development industry and councils perceived a lack of incentives for those practicing good
WSUD. Yet there was also recognition that incentives alone have limited impact omiempddion and a
balance of incentives and legislation or minimum standards is required to promote change of practice.

Since the development of the WSUD Technical Guidelines in 2010, there was a general perception of limited
activity in WSUD policy iBA The major policy challenge identified by stakeholders was the failure to
translate broad policy into principles that can be adopted on the ground. All stakeholders have expressed
FNHZA OGN GA2y G GKS €101 27F | OUAS2WSY AYYLIZOKY iyt 1130 AlF2yyR
¢ was a view shared by State agencies, local government, professional organisations and the development
industry.

All stakeholders, except DPPlanning recognised the policy in WSUD up to November 2012, lacked
certainty orimplementation clarity. UDIA highlighted that the application of policy and requirements at
local government level was often inconsistently applied and extremely onerous to developers.

Developers preferred a more collaborative process for WSUD impletientthan prescriptive legislation.
LGA SA, councils and DRPTanningalso expressed a preference for policy that allowed flexibility in
technology selection and implementation based on development needs.

The UDIA in particular expressed disappointmieytthe lack of interest of government to obtain greater
industry participation in policy discussion and expressed desire for developing better collaboration
0SUsSSy AYRAzZZGNE YR 3208SNYYSyild AF GKI{ eodfenzf R f
just driven by government only committees, without input from the development industry who has to pay
F2N) GKS 02adGa |1aa20AF0SR 6AGK Fye AYAOGALFGAGS
communication). MBA SA was hopeful that WSUD ake would increase in the future if local government

could improve their understanding of WSUD alternatives. MBA perceived as beneficial the deregulation of
water services through the Water Industry Act and changes to the Plumbing Code, whipkdted vould

increase the flexibility of service options for developers.

Legislation, such as in the setting of flow and quality targets, was perceived as an important enabler that set
minimum standards and assisted to legitimise WSUD in the eyes of consulavasnment agencies, the
stormwater professional organisations and some developerblowever, thee is the need for further
clarification inthe legislation (e.gthe Local Government Acg y f 20Ff 3J2FSNYYSyi(iaQ
WSUDmplementation and eforcement.
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Local government representatives highlighted the challenges from limited capacity and resources. Local
government practitionersvere supportive ofurther investigation othe concept of adeveloper levybased

on the experience from other Stas (e.g. Victoria) and selected examples in SA (Myers, 2013). Local
government practitioners voiced that if WSW2s made mandatory in the planning phase of the project,
with the support ofappropriate guidelines, it would help reduce the internal basier the uptake of small

scale systemsand as such, this would assist in embedding WSUD at local government pr&otice.
representativessuggestedmproving thedevelopment assessment process with a seriestepss where

WSUD is flagged based on tiype of development proposal being considerd@factitionerswould alsolike

to see recognition of small scale options for WSUD in planning requirements because these are the only
available solutions for infill development scenarfdy/erset al2013)

All goups recognised capacity building as a key priority for furthering the development of WSUD,
particularly within local government.

7.6 Barriers to uptake

This section explores the perceptions of tR& stakeholder organisations interviewed. The barriers
mentioned by the stakeholders were classified into common themes and summariSebia7-3, which

shows the ranking of the barrier based on the number of mentions and the stakeholder groups that
specifically mentioned that barrier.The feedback from individual councils was previously described in
Myers et al., (2013) and hence will not be used for institutional analysis, but the outcomes will be used for a
qualitative comparison.

Table7-3. Perception of Barriers to WSUD uptake

Rank Issue Mentions (% sample) Mentioned by
(Total number of stakeholder groups
response<21) c D S [ P
1 Capacity 92.9
2 Perception of cosbenefit 78.6
3 Understanding of O&M needs 71.4
4 Lack of target/benchmarks 57.1
5 Policy 50
6 Developer uptake 42.9
7 Lack of leadership 35.7
8 Design approach/ Guidelines 35.7
translation into groundvorks
9 Approval issues 28.6
10 Uncertainty in WSUD tailoring t 28.6
locals conditions
11 Financial resources 28.6
12 Poor community awareness 28.6
13 Inadequate construction 21.4
14 Lack of support to practitioners 21.4

Legend: Consultants (@) (n=3) Development industry (D¥ (n=5) Sate government (S)X (n=9),
professional organisations (PYn=4) andLocal government (L)

*only included for comparison, see Myers et al. (2013) for details on local government perceptions.
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All stakeholders recognised that multiple barriers affecti@Suptake as listed below:

Inadequate understanding of WSUD;

Capacity limitation issues;

Uncertainty in operation and maintenance knowledge;

Lack of understanding of cebenefit of WSUD and perception of cost;
Lack of political will;

Lack of clarity andonsistency in legislation and policy;

Lack of targets/benchmarks;

Approval process issues;

Fragmented approach to WSUD implementatiang,

Poor community awareness and lack of support.

=4 =4 -4 -4 _a_a_48_4a_-4a_-2

The top three barriers identified were: capacity limitatiofeck of understanding of WSUEBbstbenefits
andinadequateunderstanding of O&M needgach of these barriers wasentioned by more than 71% of
respondents Table 7-3). Inadequate understanding of WSUD and lack of resources were tdst m
commonly identified barriers.

Table 7-4 ranks the priority for selimprovement needs as perceived by individuals belonging to each
stakeholder segment. This is basedAdluvium and Kate Black Consulti2§12), in whichthe responses of
professionals were aggregated based on their employnsetors intoState Agencies (57), EPA (9), Local
government (101), contractors/consultants (50), researchers (10) and NGOs (6). Ap@estiixvvs the
detailed analysis. Note that delapers were not represented in the surveyFor example, 6.9% of
respondents that work in State agenciesnsider that improving their knowledge on tmeonitoring and
evaluation of WSUD system®uld enable them to betteunderstandWSUD

Table7-4. Priority areas for selimprovementby stakeholder group

Stakeholder group Priorities (% agreement)
State agenciefn = 57) 1. Monitoring and evaluation (64.9%)
2. Policy (60%)
EPAN=29) 1. Engineering design (77.8%)
2. Costings (both capital and operational expendidufé7.8%)
3. Community engagement (77.8%)
Local government(n = 1. Costings (both capital and operational expendijuf&4.3%)
101) 2. Monitoring and evaluation (73.3%)
3. Landscape design (65%)
Contractors/consulints (n 1. Costings (both capital and operational expendijuf&2.9%)
=50) 2. Regulation and approval (66.0%)
3. Construction (61.2%) and Monitoring and evaluation (61.2%)
Researcherén = 10) 1. Policy (90%)
2. Engineering design (70%), landscape design (70%) anldtieg
and approval (70%)
3. Cost(both capital and operational expendity(€6.7%)
NGOgn = 6) 1. Landscape design (100%), community engagement (1C
Monitoring and evaluation (100%), working with stakehold
(100%)

*The agreements between responsesili®wn as percentage of respondents in the sector sample (n%).
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7.6.1

Capacity constraints

All stakeholders acknowledged that WSUD in SA is led by individuals and informal professional networks.
These groupsvere perceivedas often operatingn isolationand faced with a lack of mechanisms and
financial resources for knowledge sharinbhis results in poor capturing and dissemination of WSUD
knowledge.There was alsa commonrecognition that State government agenciead limited capacitylue

to loss of experiencestaff andincreasingvork load

The lack of understanding of WSUD was one of the main barriers identified by all stakeholder groups and
was perceived as an underlying contributor to many of the other barriers {BoXhe lack of understanding
of WSUD4 particularly apparent in:

1

Local government: (a) plannecsnhave difficultyin assessg development plansagainst WSUD
objectives resulting in complex requirements and lengthy development approval processes (UDIA
and local government perception) local government often demonstratesmeference for well-
knownand traditional engineering solutions over WSUbBere can be dack of interdepartmental
consultation by planners with engineers, landscapers and maintenance staff during planning
approvals (b) oversight of practical aspects and maintenance needs and unfamiliarity with
maintenance of WSUD by maintenance staffip resultin  mistakes in design, implementation and
inadequate maintenance after handover; (c) Lack of clear guidance to gevelon WSUD
objectives, resulting in inconsistent and variable policies and subjective interpretation of policy
across councils; as perceived by local government, professional associations, development industry.
Development industry: (a) inclusion ¥/SUD plan in late stages of development instead of in the
early planning stage; (b) Incorrect interpretation and implementation of WSUD design by
contractors (concern from consultants); (c) Preference for least cost solution and lack of
understanding of cst of WSUDx perception by local government, State agencies, professional
associations. At the same time EPA d@DBTITransport (assessors) have also commented on
examples where development applications submitted for comment showed a lack of understanding
of WSUD, with WSUD seen as an-addinstead of being integrated into the planning process.
However, developers have also often expressed frustration with inadequate/conflicting/unclear
requirements from councils.

State agencies: there is the perceptiamong developers that limited familiarity with WSUD has
contributed to a risk adverse position by agencies, in overall planning policy and to conflicting
requirements from different assessment agencies. On the other hand, a number of State agencies
reported their willingness to provide advice and work collaboratively if consulted during the early
stages of development planning.

It was noteworthy that the perception ahdividuals had of theapacityof their organisatiordiffered from
how their capacity wa perceived by other stakeholders.

The development industry perceived that the engineering consultancy industry had a good knowledge of
WSUD, but saw the major barrier as lack of experience of local government engineers and planners resulting
in onerous aproval requirements, overegulation, delays for approval and compliance verification, thus
increasing the cost of the development approval process.

On the other hand, the consultants and professional associations acknowledged that even among
consultantsand engineers the depth of knowledge varies, particularly regarding more complex WSUD
projects, and was often linked to the practical experience from individual professionals.

Box 1.
Gt S2LX S ySSR (cannotiarped &ldryihing dut of
WSULX, there is often lack of clarity on what WSUD objectives
I NB G NEAY 3PracstionerOKA SOS ¢
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The local government sector was aware of the disparity of knowledgk constraints within its sector,
G6KAOK RSLISYRSR 2y GKS O2dzyOAfta0 AYRAGARDZ & adhFF
number of councils had the desire to improve their WSUD knowledge, there was also recognition that the
ability of irdividual councils to provide the necessary training and education varied. The lack of firm state
directives on WSUD and in particular on water quality was seen as a hindrance to councils. State
government also signalled that the level of understandingesied in development proposals varied. Even

for individuals that had some awareness of WSUD, there were differences in depth of knowledge and the
absence of benchmarks or mechanisms to assess the-kwowewncompounds the problem.

The lack of practical exgence in WSUD in councils and also in parts of the development industry was seen

to contribute to the perception of a high cost for WSUD in developments and the perception of
risk/uncertainty in performance associated with WSUD features. However, as opriingeR o0 & the D! { !
uncertainty is likely to decrease as more WSUD projects are developed and the collective experience
increaseg @

7.6.2 Understanding of O&M needs
One of the consequences of the lack of familiarity with WSUD was the lack of consideration fo
misunderstanding of operation and maintenance (O&M) needs for WSUD features. Thus resulting in:

(a) Inadequate consideration for O&M (see BBk e.g. no replanting of vegetation or inadequate
vegetation maintenance,

(b) Lack of scheduled O&M activities, whiimpact the WSUD performance, requiring more extensive
repairs and feeds the misconception of higher costs or inconvenience, and

(c) The lack of resources allocation for O&M during budgeting in cowrdilgasset owners

Box 2.

GThe design had failed to consider gpace foheavy equipment
G2 | O00Saa (KS ¢Sif [-gdsufagtNI a

Multiple  perceptions are Hhd by different groups regarding the O&M  of
2{15 FSF{idNBazr gAGK LISNOSLIiA2ya NIXy3aiy3a FNRY aY2N
hgaé¢ YR NBLR2NISR GAIY2NIyOS 2F (GKS FLILINBLINRLEFGS
structural engineers regarding the impact and the risk to road infrastructure from infiltration features.

Lack of consultation with various disciplines involved in WSUD from design to operation has also been
highlighted as a cause of misconceptions in this area.

The perception of a lack of O&M understanding is attributed mostly to local government and was a view
shared by the EPA, consultants and the development industry. The development industry mentioned that
osome developers delayed the handover of WSUD festiar council for fear of improper O&M council

and deterioration of amenity which might impact s&le®

Consultants have also expressed the need to develop SA specific knowledge to address technical gaps that
can impact the design, maintenance and tifie of WSUD features:

Lack of technical data on filter media for biofilter for SA conditions;

Lack of design/implementation data for SA specific climatic condijtions

Lack of data on plant species tailored forcifate and soils for use in WSUD;

Acounting for @line groundwater and clay sails

Lack of MUSIC calibration parameters for SA; and

Lack of documentation on the impacts of infiltration devices on traditional road infrastructure and
footings.

=A -4 -_a-_a_a_-9
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7.6.3 Perception of WSUD cost-benefit, the business case, O&M and lifecycle costing
The justification of costs and benefits of WSUD through a business case was consideredfaritical
stakeholderdo persuade their organisations to adopt WSUD.

In the development industry, the UDIA and the MBA highlightestt showing cost neutrality or proving
costbenefit for development of a business case can validate WSUD and convince their members to invest in
WSUD.

Professional organisations and council practitioners also recognised a strong business case astamt impor
tool to promote WSUD to decisiemakers and elected officials in government.

Developers, consultants, professionals, state agencies and some of the councils acknowledge that WSUD
when implementedoroperly is cost effective and more sustainable theaditional infrastructure. The MBA
SA reported that in industry there are various examples and data on the life costs associated with WSUD,
that demonstrate a higher costs of stormwater drainage associated with traditional kerb and pipe
infrastructure compred to infiltration systems.
| 26 SOSNE adlk {1 SK2t RSNE +Ff a2 NBLR2NILSR
SELISYaAdSe 2Ndosisvhda$E ST A YR IGKBE (LIB2 NI &
1 The lack of life cycle sbanalysis for WSUD
9 Lack of local information on maintenance requirements and costs given the diversity of WSUD
features, particularly for street scale WSUD features;
1 Equitabledistribution ofcosts among varioustakeholders andather funds for O&M aoss
council areas given the diversity of features, various costs and feature logadiuhs
1 Need for consideration of the opportunities and mechanisms to allow the integration and
coordination of WSUD across precincts and or across catchments/counailddrées.
In summary, transparency and availability of data on lifecycle costs for developments would allow better
budgeting, resource allocation and planning and would also be a more persuasive tool to assess WSUD value
in all sectors. Whilst it is perived that the cost data may already exist, there is the perception that it is
held by individual project owners.

QKEG |
OKI NI OGS

7.6.4 Targets and benchmarks

Consultants, Rnning &, SIA, and development industry organisations were asked to comment on the
current WSUD ddelines for SA. The general consensus is that the WSUD guidelines provide a good general
overview. However, the two consultants interviewed used the technical guidelines from Victoria and
Queensland for their detailed desigrilaRning & agreed that the wrrent SA WSUD guidelines were general

and that there was a lack of information on how to implement the features. However, consultants and
industry associations also believed that the gaps can be addressed by referring to other existing documents
and by adptingthem to SA requirements. Developers also believed sufficient technical information was
available when guidelines and documentation from other States were considered.

The development industry favoamerformance based guidelines for WSUDcal govaiment perceived

the lack of defined targets and priorities to contribute to the difficilyyWSUD implementatiofit has to be

noted that the survey of local government was conducted prior to the release of the WSUD policy
(November 2013))Theconcernsnoted included:

1 Need for targets or trigger mechanisms in planning. Thereantaskof clarityon objectives defined

by counci, including nutrientremoval, suspended solids, flood, peak flows, water conservation,

etc. On November 2013, a State policy cigng targets was released, but the mechanisms for their
implementation are still to be developed

Uncertainty on WSUD performance;

bSOSaarte (2 F20da 2y (KS | 44544YSypartieulrys A RS NJ
as more infill wilbe expected in the future. Considerations include: treatment location, scale and
impact, e.g. determining the benefit of treating upstream stormwatersushaving treatment

downstream the impact of stormwater diversionn environmental base flowand the cumulative

impact of WSUD otine larger catchment

= =
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Defining targets and benchmarkgrovides consultants, designers and developers greater certainty
regarding the objectives they aim to achieve and allows them the flexibility to design a suitable tneatme
train. Yet consideration needs to be given to tihgplications tothe wider catchment, to ensure that the
targets allow enough flexibility for thenplementationof optimal sustainable service options.

7.6.5 The role of policy, political will and leadership

Lack of political will and interest in WSUD by decisi@kers was signalled as the major cause atfionin

WSUD in SA according to State agencies, professional and development industry organisations. The
perception of lack of political will by Statench local government is perceived by most stakeholders but
varies between stakeholder groups.

Whilst the policy on WSUD provided in principle support for WSUD, it did not provide the necessary
guidance on how to interpret policy and legislation in orderitgplement WSUD on the ground. Local
government also wanted stronger support from state policy to legitimise WSUD requirements in local
development plans. State agencies and developers also expressed frustration given the long history of
initiatives and r@orts that were not translated into practical eéhe ground outcomes.

UDIA perceived an ow@mphasis on regulation and undemphasis on incentive, consumer education,
promotion of best practices and benchmarks. The development industry recognisedntitatitins of
adopting seHcertification alone to promote WSUD, and acknowledged the role that legislation could have
02 NI Aas YAYAYdzy aidl yRI NRa® C2 NJ SEIYLX S
(www.envirodevelopment.com.au) served primarily an education toocindgpeadopted by many of its
members, who were following the steps but not paying for the final certification (UDIA personal
communication 2013); and the GBCA recognised that most of their sustainability rating tools were adopted
by building developers in & commercial sector where certification was seen to add value to the

commercial property, but not in the residential sector.

At the same time, th@evelopment industry feared the introduction of legislation that was too prescriptive
and which constrainedhe flexibility of developers to determine solutions suited for the specific needs of
their developments based on the development characteristics and local context; i.e. the proponent has the
onus to demonstrate that the solution will achieve the requiddgjectives. Local government, the DPTI and
consultants also agreed that WSUD is better specified in policy than in regulation to allow the uptake of
innovation and greater flexibility of adoption, provide adequate support tools to assist implementation.

The Building code rainwater tank minimum size of 1kL was cited as an example of overly prescriptive
legislation by the development industry, that did not consider the specific water needs of individual
dwellings or the overall sustainability of the meastoéhe development.

State agencies and professional organisations highlighted that currently there was a vacuum in the WSUD
ownership and leadership at State level. Given the legislation and state of affairs, the agencies highlighted
that it was important to identify a government agency to lead WSUD. Stakeholders saw DEWNR and DPTI
(through the Planning divisionas the two most suited agencies to lead WSUD. DEWNR because of their
portfolio and expertisewhile DPTIwas seen as suited to lead WSUD enpéntation throughinfluendng
planning and determining development requirementsHowever, thePlanningdivisionin DPTI perceived

that they did not have the depth of knowledge and resources to promote WSUD, but they were willing to
support DEWNRThe EPAwas also willing to assist DEWNR in aspects related to water quality to the
receiving environmentln addition, analysis of the current legislation regarding the powers and duties of
various agencies, including councils, in regards to stormwater managehsmntalso highlighted the
fragmentation of rolesthe lack of mechanisms for coordination among various agencies, @riprivate

land holders analsolimitations in the powers that are granted to councithich can restrict their ability to
implementintegrated water cycle principles and WSUD (Kelly 2007, 2008).

7.6.6 Developer uptake of WSUD

Councils and State agencies had a general perception that developers tended not to adopt WSUD as it was
not mandatory, with a few exceptions such as Renewal SA dedtseé developers which were seen as
leaders in the field.
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The development industry acknowledged that the level of uptake varied among members, but expressed
the perception that increasingly the industry was adopting the WSUD philosophy in developmagtt; desi
and perceived local government and selected State agencies to often lack the willingness to collafibrate
the industry in the developmendf innovativeapproaches (UDIA and MBA SA).

Consultants were seen as able to provide the kdmw to increase VBUD uptake in the development
industry, but they were perceived by councils to be restricted by the vested interests of the company that
hired them in the design of developments. In addition, implementation of WSUD in the commercial,
industrial and infilsectors were seen as areas of limited expertise in SA.

SeeBox 3 for the suggestions from the development industry on howptomote WSUD uptake in the
development industry.

Box 3¢ Suggestion from developers for improving WSUD uptake

1 Consistency and clarity in WSUD guidelines and council requirements.

i Transparency in the approval process for WSUD systems, including a con
approach from all tiers of govement.

9 Capacity building across local council departments, inclugiagning approvals
Capacity building should also target civil engineers, as those professional
responsible for infrastructure design and adhere to legal and ethical principles
guide the profession.

1 Link the approval of WSUD systems for a development to a broader local goverr
strategy. One suggestion was for councils to link WSUD requirements to their
Greater freedom for local government to set its Local Developragategy.

T Quantify benefits of WSUD in monetary values. This would enable improved
benefit comparisons between traditional and WSUD techniques and pro
evidence of the actual coftenefit of WSUD. The benefits to be quantified sho
also extend ® environmental benefits.

1 Better dissemination and sharing of WSUD information.

1 Firmer action from State planning in terms of targets, but flexibility on the selectid
of WSUD methods to meet targets.

1 Create incentives for developers to adopt WSUD, igu lof penalties only.
Suggestions include:

o Dispensation: a developer implements certain design features, and
dispensation in other areas.

o Collaboration between developer and local government on open space w
e.g. A eveloper grang a parcel of lad to local governmenind in exchange
the local governmentevelops the open space and conductgil work as per
councildesign andequirements. This would avoid much of the typical back 3
forth between developer and council that occurs during theigiestage.

o0 Adiscount onstate or Iacal council fees or taxes to offsadditionaldeveloper
costsof installing a WSUD feature
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7.6.7 Design and implementation

The lack of famdirity with WSUD among contractors in the development industry and councils; and the
typical process of development implementation and management, which is characterised by fragmentation
of tasks and execution by individual contractors, has contributeditore in execution of WSUD features,
according to the consultants interviewed. The absence of consolidation and consultation with the original
designers during project execution contributed to errors in the execution, which has distorted the
performance éthe WSUD features and created misconceptions about the validity of WSUD

7.7 Discussion

The strategic policy directions 8Awater resource managememimsto adopt the principles of WSUDr:

better resource management, maximisation of multiple benefitsmpownity weltbeing, environmental
protection and enhancement. However, the current policy and legislation for development and planning
impedes greater application of WSUD principles

The current SA planning policy aims to provide guidance and to bemsoriptive providinggeneral
directions and giving flexibility to local government todaipolicy implementation, (e.d?lanning modules
library). Likewise the development of SMP targets at catchment scale, which require the development of
strategies byeach council or group of councils for incorporation into their relevant development plans, also
aims to provide individual councils or groups of councils in a same catchment to have flexibility in the
development of their SMPs and infrastructure solutions.

However, the strength of the policy differs according to different WSUD streams, when it comes to
facilitating implementation:

1 Water conservatiorm is clearly delineated in the building code with specific targets required at
Sate level, whilst allowig home owners to select the mode of achieving the prescribed water
savings;

1 Alternative water supplies¢ have had their requirements tightened and specified, with
harmonisation in the National Plumbing code facilitating the implementation process b&@tate
and local level;

1 Stormwater management is handled in a fragmented mannefhe legislationhas a strong
emphasis on control of flood and quantity managemenitigh SMP requirementfjoweverless
emphasis is placed on water quality and the impleta¢ion of stormwater management measures
at the local level is not specified. In this area, WSUD would have potential to assist in the integration
of both quality and quantity, however the legislation does not demand the foellpwof WSUD
principles, nordoes it provide clear guidance regarding implementatimsponsibility and
assessment at local level for local government and practitiond&sr does it address the need for a
holistic approacho stormwatermanagement.

The legislation does not exptiy refer to WSUD (except for the planning library), but refers to a range of
objectives that are part of WSUD strategies. However they fail to address the integrated nature of the
WSUD philosophy.

Policy direction regarding mains demand reduction iaryeoutlined in legislation and in supporting codes

and standards, such as the Building Code and Plumbing Code. Legislation such as the mandated water
targets for new dwellings support the adoption of water efficient fittings and alternative water squrces
whilst still granting freedom to builders and other stakeholders on the pathway for selection to achieve
those targets. There are defined rules and regulations and institutional roles for approvals and
management of recycled water schemes and MABwever for stormwater management of smaller
schemes the legislation is not as clear. For small schemes, such as on a lot or street scale, the responsibility
of the property owner or council is to deem to comply with local council regulation and to do noihdahe
management of the water resources on their property.

In the absence of a blueprint or another policy instrument, currently the responsibility for translating the
State policy into more specific directives for implementation on the ground falié Upcal government.
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Whilst local government has a high degree of influence and importance when it comes to the
implementation of WSUD, the feedback from local government is that:

(a) without a clear or strong state directive, many local councils feelttieat lack a clear mandate to
enforce WSUD;

(b) a number of local councils also feel that they lack the capacity and know how to properly
implement and enforce WSUD requiremenitéygrs et al, 2013);

(c) There is a general perception that WSUD is more castlyor more difficult to maintain
particularly among local governmerand,

(d) The Planning library alone does not facilitate the integration of WSUD into local planning.

There is also recognition that SA soil typology and rainfall conditions can varydiyaskel need to be
considered in the determination of WSUD objectives and treatment options.

The interviews with stakeholders have shown that there are significant gaps in knowledge and capacity at
various levelsThis applieparticularly b local government, wto is expected to be thenain implementing
agentfor WSUDn SA, but given the lack of capacity and resoutoeal governmenis notalwaysable to

push WSUD implementationLimitations in experience and capacity prevent local councils from
incorporating requirements and developing their own targets to incorporate WSUD into their development
plans. Hence assistance from State government is required for councils to improve their knowledge and
capacity and to change policy into proper implemditta codes. The experience from other States, such as
VIC, @O WA and TAS, has shown the impatstrong state directivessupported though the legislative
framework and coordination had on the development of a proper framework for WSUD uptake and its
contribution to the education of other stakeholder groups.

However, resources and leadership are also requiednable the capacity developmenfAmong the
trappings of current legislation, the fragmented nature of water management across agencies further
dissuades the coordination of WSUD. Hence, in the absence of political will, there is the need for an agency
to coordinate policy and the WSUD implementation initiative, preferably with support from other agencies
and in addition the enforcement of WSUDCurrently NRM board is developing the capacity building
initiative.

Consolidation of information and centralisation of data is also recommended similar to the model of
centralised information portals or knowleddeibs adoptedn other States to facilit#data access

7.7.1 The way forward and prioritisation of needs
A number of enablers welidentified by stakeholders that can contribute to the advancement of WSUD:

(a) Examples of good WSUD are available in local government and industry, although they are not
widely known or disseminated,;

(b) A small group of passionate and enthusiastic WSUD practitioners exists across various agencies:
local and state government, consultants, academia and development industry;

(c) All stakeholder agencies interviewed expressed theirdeto collaborate in improving WSUD
uptake, yet they also recognised that achieving such objective will require collaboration between
multiple sectors and agencieg including government at all levels, development industry,
professionals and researcheand require coordinationand,

(d) The completion of the business case MfSUD Capacity Building (Alluvium and Kate Black
Consulting, 20123nd the current implementation of the Capacity building program funded by the
AMLR NRMB The capacity buildincasereport released in December 2012 undertook extensive
consultation with major stakeholders and industry organisations to identify capacity building
requirements and to develop a business case for WSUD capacity building for the State. Stakeholders
were clasdied based on their level of influence and degree of support for the capacity building
business case. The stakeholders who participated in that process included professionals (engineers,
landscape architects, planners, asset managers, CEOs, NRM, operatidnsnaintenance
personnel, architects, landscapefd(G& and manufacturers) representing mostly State and local
government respondents: State (30.2%), Local government (36.9%), Consultants/contractors
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(18.1%), Researchers (4.5%%G (2.1%) and others .@%). The sample population had an absence
of developers, but 8 people out of 331 respondents were UDIA members.

The priorities identified bgtakeholderdocus on three major aspects:

(a) Capacity building;

(b) Knowledge sharing and disseminatipparticularlyfor the business case;
(c) Leadership; and

(d) Policy interpretation and facilitation.

7.7.2 Capacity building implementation strategy

The key priority identified by all stakeholders wasapacity buildingwhich is required at all levels, but
particularly for local gvernment. Hence findings from this report further support the earlier capacity
building initiative (Alluvium and Kate Black Consulting, 20Mfich will focus on the development and
identification of strategies fovwWSUDcapacity buildingn SA.The AMLRNRMBoard is hosting the initiative
and should continue to do so.

On the other hand, stakeholders have also highlighted that capacity building alone may not lead to WSUD
uptake. Instead investing in capacity building in conjunction with stronger poligsiation to legitimise

the need for WSUD and focused on practical implementation, i.e. environmental objectives or targets based
on scientific evidence, would support councils and encourage councils to upgrade their skills. Given that
legislation and plicy take a few years to bgazetted the build-up of capacity prior to introduction of the
legislation/policy is also required. Caution is also needed to avoid unnecessary and inflexible over
regulation ¢ yet allowing sufficient flexibility for indust to demonstrate how to achieve the pre
determined targets.

7.7.3 Leadership

In the absence of strong political will, and given the fragmented nature of water assets ownership and
management and the need for better integration, it is necessary that a Stateggssumes the ownership

of WSUD policy and coordination to ensure the alignment and interpretation of the various policies relevant
to WSUD,but dispersed across multiple sectors (planning, NRM, environment, pteferably in
collaboration with and symort of the other agencies.

The feedback from interviewgwith State agencies, local government and professional bodtiesitified

two agenciesDPTI and DEWNR, as potential leaders for WSUD coordindtimnever,DPTIPlanninghas
expressed concernsbaut its current staff resources arliinited expertisegiven itsplanningmandate and

has recommended DEWNR. Hence the suggestion is for DEWNR to coordinate the policy on WSUD, with the
support and assistance of the EPA, NRM Boards, DPTI and DHA.

The impementation models from WA, TAQLDand VIC provide examples of integrated frameworks for
WSUD integration into planning.

7.7.4 Improving the business case, O&M and lifecycle costing

Given the current financial resource and funding constraints, and the needuoage politicians, council
members, the community, developers and other decisioakers, thedevelopment ofa business caséor
WSUDand the gathering of data and tools that can assist in this exercise are of extreme importance.

To decisiommakers thismeans the business cafer WSUD implementatianTo the community this means
linking benefits and externalities from WSUD in catchmémtie receiving waters health.

The Business case for WSUD CapaBitilding (Alluvium and Kate Black Consulting 20h@jhlighted the
need and importanceof capacitybuilding for the development of WSUD in SA. The business case also
mapped the major stakeholders that could contribute to capacity development.

The low hanging fruit of this exercise is to collect existiatp, providewider access to and promote
existing case studies, showcase the available developments and features in a format that is readily
accessible for key stakeholders. For such purpose, it would be useful to gather information from €buncils
projeds, the development industry; and hence the recommendation is for collaboration among various

Postimplementation assessment and impediments to W3UBD



stakeholders from the private industry, professional and government sector in the data gathering and
dissemination process.

7.7.5 Communication, education and co llaboration z the role of stakeholders

Finally, to overcome the fragmentation of knowledge and the creation of knowledge silos and to facilitate
the dissemination it is important to develop an easily accessible central data repository or hub for housing
links to information, news and events to allow greater interaction between stakeholders and to promote
crosssectoral sharing. Similar models can be found in other States, where a central website hub is used to
serve as a portal for WSUD contextual inforroatiand provides links to relevant websites on policy,
legislation, guidelines, technical information, events, professional associations, case studies from the state.

Table7-5. Needs identified by stakehddinterviews

Need Suggestions by stakeholders ‘
Training Provide training to assessors, asset management groups in cou
approvers.
Communication Improve communication crossectorat partnership
Knowledge sharing Case studies,
Showcases,
Cost data

Examples of construction, commercial attractiveness, principles to a
management strategies, typical situations where some strateg
management/schemes work best, cost effective ways

Understanding WSUL O&M plans prior to construain based on existing site conditions a
needs and costs underground services
Develop WSUD targets

Develop performance based guidelines and controls

Regulations Allow flexibility in design and approval process that allows developer to p
it

7.8 Challenges and needs ahead

This report explored some of the implementation challenges for WSUD, including the role of policy and
incentives, benefits, challenges and gaps identified by stakeholders in relation to capacity development.
These are further supported by previous fingtsnfrom local government in Myers et §2013) and Alluvium

and Kate Black Consulting (2012).

Table7-6. Summary of stakeholder perceptions on WSUD implementation gaps and barriers

Perception of gaps Pereption of needs Perception of enablers ‘

Limited WSUD exemplars fi Working with stakeholders
further learning

Lack of understanding of cast Insufficient budgeted reaarces Potential to adapt BMPs and
(Capex andOpex) for WSUD for O&M guidelines from other states to
(LCC) local conditions.

Data is available, but needs to
be assembled.

Limited performance

L . Need to know if WSUD feature
monitoring and evaluation date

work and are cost effective
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Lack of knowledge within local Less red tape for developers  All stakeholders support
government departments capacity building
regarding WSUD, patrticularly program/investment.
planners and the other sectors

responsible for WSUD

implementation and orgoing

operation (engineering,

landscaping).

Lack of politicwill or lack of ~ More consistent local Stakeholders including
strongstate policy to drive development controls, with development industry are
WSUD flexibility in development willing to collaborate and assis

approvals. Not all parties agre¢ to advance WSUD.
with mandated targets and nev

regulation.
Lack of interagency capacity  Consolidation of WSUD
(or frameworks) for capacityjnformation and
collaboration on WSUD training to reduce

fragmentation and ease cross
collaboration and learning.

Lack of inding Any initiative requires financial
backing. The Statgovernment
hasnot shown willingness to
fund implementation.

SourceAlluvium and Kate Black012

7.9 Summary

A consultation process was established by which key institutional stakeholderdghaie views through
semistructured interviews and in addition a wddased survey was established to attempt to gain further
insight from selected groups. The key stakeholder groups invited to participate included: State government
agencies, local govemment, consultants and professional associations and development industry
organisations.

Analysis of the current legislation on WSUD and the stakeholder map of SA revealed that implementation
hinges on the capacity and willingness of local government twaWd/SUD and develop local government
policy and strategies that will promote the implementation of WSUD by developessever,current State
legislation addresses singular water cycle streams and functfarager supply, flood management,
alternative waer supply, discharge to aquifers and receiving waters) separatiyst WSUD requires the
integrationof multiple objectives and water functions.

The problem of such approach is that the resources, knowledge base, the needs and capacity of local
goverrments on WSUDvary markedly. Consequently, the pace and extent of translating State policy into
local development policy has beeslow and markedly variablén addition, WSUD is not a mainstream
engineering practice and hence not all professionals haeddtel of experience, expertise and confidence

to assess the suitability and quality of WSUD projects. Consequently, this also creates uncertainty in the
requirements for local development, due to absence of targets that are required (only two cobacés
stormwater quality targets), approval processes that are lengthy and onerous and thus act as a disincentive
to WSUD proponents and the development industry. There is also a general perception that the knowledge
generated from existing WSUD project:n@ being disseminated more widely across sectors and to the
community (with the exception of a few large examples, e.g. Salisbury) due to the lack of coordination and
mechanisms.
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This is in contrast with the experience sSomeother States, where Statgovernment policy, was further
supported by the evolution of supplementary legislation in planning, building codes and auxiliary material to
facilitate the implementation of policy and to assist in translation into local applications. Every single
jurisdidion with the exception of the Northern Territory and South Australia has a central website that
serves as a hub to collate information or provide direction to web links on WSUD relevant legislation, policy,
case studies, initiatives and technical matesialailable at within the State and best practices from other
jurisdictions. Good examples are available across Australia of various strategies that can be adopted to
assist in the development of capacity and enabling legislation to support uptake, A,gIA§ MC Suth

East Queensland and th&CT. The literature has also shown marked differences in the pace of WSUD
uptake by private industry in States that promoted WSUD through legislation and also developed enabling
environments to implementation andapacity building, compared to Statevhere WSUD was voluntary.
Another lesson is that States that had good uptake also targeted capacity building efforts and education at
various societal sectors: local government, development industry and professidh@sexamples of WA,

TAS, @D ACTand VIGhowed significant efforts at creating clarity in the interpretation of legislation, e.g.
through the targets, local guidelines and their integration into local planning.

The overall perception among stakeholdeis that the lack of capacity and the lack of political will to
support WSUD are the main barriers to WSUD implementation. These two factors compound the perception
of uncertainty associated with WSUD performance across the State.

Whilst all stakeholdersgroups interviewed perceivk WSUD to be beneficial and cost effective if
constructed and applied properlyhey also noted the need for greatedissemination ofdata and
experiences related to previous WSUD projedthis would require more openness fromngpanies to
share information on projects

A number of specific gaps were also highlighted in the process, in particular regarding the need for locally
based calibration data and information for design and use with existing modelling tools.

In addition, here was recognition that the community in general had no awareness of the benefits of WSUD
and were not necessarily able to associate the health of the receiving waters with strategies within
catchments.

All stakeholders were aware of the needs and egpesl a willingness to assist in furthering the uptake of
WSUD and also a desire for its proper implementation and for greater collaboration between government,
development industry, professional organisations and other stakeholders. However, this rdgautesship

and coordination of the various agencies to procdedards a more integrated and holistic policy on

WSUD State agencies saw as potential leaders for WSUD DEWNR or DPTI. However, DPTI prefers DEWNR tc
take on thecoordinationrole.

Stakehol@rs also suggested the priorities for improving WSUD uptake based on their perception of needs.

The experience from other States shows that capacity development is an area that secpuit@uous
investment and thatthe capacity developmenheeds will chnge over time. However, much can be
achieved from the lessons from other jurisdictions and from collaboration among the key sectors interested
in WSUD in SA.

The key priorities identified were:

1 Need for éadershipand coordination;

1 Support forthe capaciy building initiative.

1 Increased focus on improving timaplementationof WSUD, through the development of support
mechanisms and adequate resourcing (including funding) for the previously suggested items ;

1 Consolidation of existinglowledge includingdocumentationof costbenefits of WSUD case
studies.A central repository or portal could facilitate access to existing khow. Consukition
with key technical agencies/organisations on how to bring this togeted;

1 Strengthencurrent WSUD guidelingsy adopting references to guidelines and other material
already available in different States. Conatitin with Flanning %, SIA and key practitioners and
industry for assistance.
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8 Post implementation assessmentDevelopments
with WSUD features in South Australia

8.1 Introduction

Seven of the WSUD sites identified through the inventory of WSUD sites in SA (Myer2@t 3l were
selected for detailed podtmplementation assessment The detailed posimplementation assessment,
summarised in this section was undertaken to obtain a greater understanding of the impediments that have
been faced in implementing WSUD systems in the South Australian context.

Table8-1 provides an outline of the sites that were selected, which was finalised in consultation with the
ProjectReference Group formed for this projedtable2-1 provides the criteria that were used to select
theseWSUD develapents while Figure8-1 shows the location of the WSUD sites across Greater Adelaide.

The detailed post implementation assessment of case studies can be foukpandixJ This Appendix
includes the technical details of the assment, including modelling studies undertaken and the references
used to understand the case studidgis section presents a summary that highlights the key impediments
faced in implementing the WSUD approaches and the potential implications for tla¢egradoption of
WSUD in South Australia.

Table8-1. List of sites for detailed investigation

Site details Council Rainfall Year of WSUD feature Reason for selection
zone construction
(mm)
City of Burn City of 600-800 ongoing Infiltration(OSR An innovative simple and
sideW-LJ2 R Burnside pods) cost effective technology,
developed in house for flov
management.
Harbrow City of 400-600 2011 Flow, reuse, Availability of data
Grove Marion pond
Reserve
Mile End City of 400-600 2012 Bio-retention Numerous street scale
Streetscape West systems and data availabli
Torrens
Mawson City of 400600 ongoing Reuse One of the major water
Lakes Salisbury (ASR+WW) management projects in

South Australia with post
maintenane issues.

Christie Adelaide 400600 2006 Stormwater Demonstration of WSUD
Walk City Council harvesting and implementation at high
reuse and density Brownfield
greenroof residential development
Lochiel Park  Campbell 400600 2013 Bio retention, Infill development. Good
town wetland ASR example for the issues witt

post implementation of
WSUD features

Springbank City of 400-600 2007 ASR Part of the larger Salisbury
Waters Salisbury stormwater harvesting
scheme
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Case Study Sites - Greater Adelaide
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Figure8-1. Location sites selected for WSUD piosplementation assessment
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8.2 Burnside pods (Bpods)

8.2.1 Overview

B-pods are small detention systems developed by the City of Burnside with the aim of developing an
alternative water management strategy faraintaining the tree health within the council. Tadoption of

the Bpods was driven by the need to protect the heatthnewly plantedstreet trees while reducing the

costs and water demand associated with the dzy OA f Qa4 GNBS 4+ GSNAYy3I LINRPINI Y

The systen was designed to act as a source control device and capture the firsbflusbf runoff following
a rainfall event The installation of the pods took advantage of routine road and drainagegnguing
works, which reduced the costs of civil works
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Figure8-2- Plan and crossection of Bpod

TheB-pod systentonsists of downpipethat conveyroof runoff to the podsvia a series of lateral pipeghe
pods are small plastic crates with concrete liningdaa lid under the grassed area of the kerb) near the
younger trees(Figure 8-2). Currently the councihas establishechearly 150 pods along six streets in
Burnside.

8.2.2 Main impediments faced in WSUD implementation

There is dack d onsite monitoring datdhat validates the performance of thef®dson stormwater runoff
reduction and stormwater quality improvement. This lack of data also limiedvalidation of aMUSIC
model simulation of Bods which was undertaken for this pegt. However despite the limited datahe
simulation results indicated the unsuitability ofpdd systems as flow managemesigvices in heavy clayey
soils, which argredominant inBurnside councilThe MUSIC model results did indicate #ffectivenesof
the Bpodsas a passive irrigation systeiore details of the modelling undertaken for thep@ds can be
found inAppendixJ.

8.2.3 Successful aspects of WSUD implementation

TheB-pods were implemented as part efrategy to ensure the health of recently ptad street trees in the
council. Anecdotal evidence suggests tha young treeshavethrived during hot and dry periodsvhen
compared to the street treethat do not have theB-pods installed near them. The project has also assisted
the council to redae thecosts associated with thexisting tree watering program

8.2.4 Implications for the greater uptake of WSUD in SA

The exfiltration rate simulation of-Bods using MUSIC indicated the suitability of such systems as flow
retention units, where soil propeigs allow infiltration to occurThis suggests that the®ds could be an
effectiveflow management devican some of thecoastal councils where sandy soils arere prevalent
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Greater uptake ofdevices like theB-Pods in South Australiquires validatn of their performance in
different contexts as a WSUD measure. The assessment of-gloelBbased on modelled simulations,
indicated that they can provide useful approach to passively irrigate street.tid@wever.there is some
uncertainty about theiimpact on managing the quantity and quality of urban runoff. This knowledge gap
could be addressed through monitoring studies, which would then enable improved model calibration to
understand thepotential significanceof greater implementation of odsin managing stormwater in an
urban catchment.

8.3 Harbrow Grove Reserve

8.3.1 Overview

| F NDNR g DNRBOS wSaSNBS Ay (G(KS /Ade 2F alNA2y 6KAOK
ALJ OS YR NBONBIGAZ2Y &0GNI GS3e Qdesetv&K& HarBdaNGI2ve Sas OF G K
alleviate risk of local flooding, reduce mains water usage for open space irrigation, and to provide a green
space that would enhance the amenity of the area and provide for community recreation. The
multifunctional WSUD syam implemented at Harbrow Grove consisted of a swale, sedimentation pond,
bioretention basin, detention basins and an underground rain water tank for storing the treated runoff
(Figure 8-3). These features were incorporated intbe landscaping of the reserve, which included an
ornamental pond that was to receive tayp from the rainwater vault.

Phase 1 and 2 of the project received an open space grant from the South Australian Government. This
provided financial assistance to th€ity of Marion, to plan and develop the Reserve. The project
commenced in the 2009 and was completed in 2011. The total cost of the project was estimated to be
about $ 1.1 Million.

2. Grass swale and rock channels

3. Underground bibes filter stormwater through the
reserve

take water to
bioretention basin ‘

o D 4
o |——
1. Polluted stormwater

run-off from the road
enters pits

5. Filtered stormwateris storedin alarge 2 R e
underground tank and used for irrigation 5 . 4. Basinfiltersand
and provides water to the pond. The tankis cleans the stormwater

beneath a 480 m3detention basin.

Figure8-3- WSUD elemets atHarbrow Grove Reserve

Source: City of Marion (2009)
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8.3.2 Main impediments faced in WSUD implementation

Therewere problems faced in the commissioning of the WSUD system at Harbrow Grove. The main problem
faced was that the ornamental pond installed atpof the WSUD system leaked. It was thought that this

was due to poor installation by the contractevho may have been unfamiliar with the installation of WSUD
systems. This highlights the need for effective collaboration between the designer of tieensgsd the
different contractors involved in constructirgWSUD system. The maintenance costs associatedtigth

WSUD features was initially considered an impediment by the local council. This was because regular tasks
required to maintain the WSUD sgst at Harbrow Grove were not adequately funded. This impediment is
being addressed by the City of Marion by developing an understanding of the life cycle costs of small scale
WSUD systems, such as Harbrow Grove, and then ensuring these costs are inedrpotae long term
financial plan. Detailed analysis of Harbrow Grove WSUD initiatives can be foukgpiendixJ.

8.3.3 Successful aspects of WSUD implementation

Harbrow Grove Reserverovides a goodxample of how a WSUD scheroan beincorporated intothe
redevelopment ofa small publiceserve The Harbrow Grove WSUD system effectively manages the quality

of stormwater runoff from the neighbouring urban catchment, while also providing an alternative water
source for irrgating the reservethat reduces maisa water use. The greening and landscape features
associated with the WSUD system have also improved the amenity of the local area and provide for
recreation. The project has helped the council to devise a whole life cycle cost analysis for managing such
smtff alOrfS aeaisSvyazr oKAOK SylofSa (kKSasS Oz2ada G2

8.3.4 Implications for the greater uptake of WSUD in SA

The problem faced in the construction of the WSUD features at Harbrow Grove has demonstrated the
importance for capacity building in the sector, particularly for contractors who may not be familiar with
these approaches. A possible control is to ensure that one expert maintains oversight of the WSUD system
through the development process. This expert inpuduld not only cover the construction phase, but
would also be important in the initial stages of operation to ensure there is an understanding of required
maintenance, and to help to assist in designing a suitable maintenance schedule and managerent enti

The problems faced in the commissioning of the ornamental pond, where it was leaking, led to community
complaints. Ornamental ponds in the South Australian climate requireupo maintain water levels
during the dry summer months, and also canefagater quality issues due to pest infestation, such as carp,
and algal blooms due to high nutrient levels. This raises the questiare ornamental ponds aligned with
principles of WSUD? There may be the need to develop community understanding anthaceegd WSUD
features that seasonally digut.
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8.4 Mile End Ringardens

8.4.1 Overview

The City of West Torrens identified opportunities to incrementally improve their streetscapes and manage
the stormwader runoff by retrofitting raimarden systemsHigure8-4) opportunistically along road verges
during civil work constructions associated with road and drainage systems. The council hasdinsta

than 90 individual raigardens over the last four years which have been designed tectostore and treat

the stormwater runofffrom lots and streets. The ragarden design consisted of a shallow trench with a
vegetation zone, a filter media and permanent water well beneath to support the vegetation.
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Figure8-4- Raingarden system at Mile End

8.4.2 Main impediments faced in WSUD implementation

There was uncertainty in theelection of theappropriate plant species for these ragardens, which
needed to be resilient to the local conditions wehalso providing for optimal treatment performance. This
is an area that requires further research in the South Australian context. Gdpggihe inlet from leaf litter
often impedesthe growth of raingarden shrubs located near street trees. There vaasack of any
monitoring data that limited the project team from validating the simulation results obtained for the rain
gardens. The need for routine maintenance of the 1gémden vegetation , regular replacement of the top
soil to avoid the clogging igss, difficulty in quantifying direct economic returns and the perceived
maintenance burden on the local councils are the dominant factors that are locally impddingide
spread adoption of raigardens .

Postimplementation assessment and impediments to W3UD



8.4.3 Successful aspects of WSUD implementation

The flxible and the generic design and construction aspects of thegaidens helped the contractors in
familiarising and effectively transferring the key features on to the ground. The installation of rain gardens
has helped the council to assess the ovecalsts which assisted them to develop budgets for similar
proposals. The local council and the community perceive that thegaidens have alleviated the flooding
issues to some extent.

The conceptual performance of the Mile End Raingardens was analggggMUSIC software. Details of

the modelling study undertaken for six Raingardens can be fouAgpendix J In summary, this modelling
indicated that the Raingardens would only have a very marginal impact on annual flow volumes, but could
reduce the lads of total suspended solid3SShy 90%and total phosphorous and total nitrogen by 30%

and 55% respectivelyHowever, these modelling results are not validated with field monitoring studies on
actual performance of the Raingarderide reduction in TSBads indicates the likely efficiency of these
raingardens in capturing sediment. However, this also highlights the need to undertake regular maintenance
to prevent clogging from the sediments. It was found that MUSIC was unable to accurately estimate the
impact of the raingardens on peak stormwater flows from the catchmentere is the need identify an
appropriate model to estimate the impact of the raingardens on peak stormwater flows.

8.4.4 Implications for the greater uptake of WSUD in SA

Retrofitting WSID approaches to established urban areas is a significant challenge, so the comfi¢tien
raingarden schemeat Mile End(up to 40% of the rairgardens have already been installed) can provide a
valuable example to other local governments, both in SoMitistralia and nationally, oapproachesto
retrofit WSUD into existing developments as well as integrating such source control mechanisthe into
wider built environment.

There is the need for greater validation of raingardens through monitoring andelivagl studies. This
information is important to understand their treatment efficiency to improve local water quality, and to
develop knowledgeof design parameters such as vegetation type and soils on performance in the South
Australian context.There isalso the need for assessment offlow and outflow rate and quantity during
rainfall events to determine the potential impact on peak flows for a catchment retrofitted with
raingardens.
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8.5 Mawson Lakes

8.5.1 Overview

Mawson Lakes is a mixed urbaesidential and commercial developmentin the City of Salisbury,
characterised by distinctive water features like wetlands and ornamental LBigg€8-5) as well adarge
areasof irrigated open space. The development houses a residepulation of nearly 10,000 people.
WSUD was implemented in Mawson Lakes with the reticulated supply of recycled water fpotadute
demands, and WSUD landscape features (lakes and open spaces).

The local runoff from the development is diverted to the &rfields wetlands to the west. Prior to the

entry into the wetlands the runoff is prigeated by passing it through a series of upstream GPTs allowing

for the removal of suspended solids, litter and oil. The cleansed runoff is injected into the MAR soheme
iKS DNBSYFAStRa 6SiGftlryRaE 00NIXOlAAK AY VYl GdZNBO KA
aquifer. Some of these credits are used for extraction of T1 ground water from bores at Mawson Lakes for
topping up the ornamental lakes.

Paiafield ASR scheme, upstream of Mawson Lakes, harvests low salinity water, which is used for storage and
extraction in T2 aquifer. Highly saline treated wastewater from Bolivar is diverted to the Greenfields mixing
tank where it is mixed with Parafield AS€heme harvested water to mitigate the salinity impacts prior to
supply to Mawson Lake$he T1 and T2 aquifers are both confined, so they are not directly recharged from
rainfall at Mawson LakesThe main source of recharge is the Mount Lofty Rangé®ere rainfall events
recharge the fractured rock systenbdpartment of Environment, Water and Natural Resouy@&12)
However, groundwater levels may decline in dry years due to increased pumping for irrigation. Therefore,
MARcan be used as one approachewsure sustainable yields from groundwater reserves.
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Figure8-5. Ornamental Lake in Mawson Lakes Boulevard

8.5.2 Main impediments faced in WSUD implementation

Mawson Lakes was one of the first largale deelopments to implement aual reticulation water supply
systemwith potable and norpotable supply This meant there were barriers faced in the initial stages of
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the development due to the lack of knowledge of contractors on dual pipe systems. Thesrshamie
2PSNO2YS o6& AYAGAFGA@®SE &adzOK |a WINBSYy adl NJ LX dzvo
systemsAlso, homeowners were not familiar withcycled water usewhich led to inappropriate uses, such

asthe filling of pools.These mplementation issues haveow largely been addressed through education
programsto developcommunity awareness of appropriate use of recycled water.

It was initially envisioned that Mawson Lakes would have onsite wastewater treatment and recybkng.
exsting infrastructure with spare capacity (sewer network connecting the development and the proximity of
the Bolivar Treatment Plant) and the costs involved in installing a treatfaeitity meant the initial plaror

onsite treatment and reuse of wastewe was not feasible. The reclaimed wastewater from Bolivar WWTP
was mixed with recycled stormwater (Parafield Wetlands ASR system) to reduce the salinity of reclaimed
wastewater to be further pumped into the purple pipe network.

A review of water billinglata for Mawson Lakes revealed that households use significantly more water than
other households in Adelaidehen the demand for mains water is combined with recycled w#8=me:
Appendix J. The reasons for this require further clarification, but it kkbbe due tothe fact thatthe use of
recycled water is not restricted during droughts, while other households in Adelaide faced restrictions
during the drought.However, it does highlight that assumptions around the mains water savings to be
achieved fronthe implementation of an alternative water source could be overstated if this leads to more
profligate use of water.

There have been issues associated with the costs of regularly removing sedimentsvditamds The
council has developed an extensivestneam treatment train methodology. The council emphasise bank
stabilisation options incorporating soft engineering concepts like vegetated banks which reduce the rate of
sediment erosion into the water ways$iowever it was noted by the council that theig alack of adequate
maintenance guidelines for green infrastructureghichincrease the difficulty in effectively managing and
maintaining thesaVSUD features

8.5.3 Successful aspects of WSUD implementation

The Mawson Lakes development led the way in thevizion of dual pipe water supply, with homes being
plumbed for both potable and nepotable water supply. The recycled water scheme has provilagights

to the industry on the appropriate risk controls for recycled water schemes, artths also developed
community acceptance of recycled water supply. The supply of recycled water to the home is now a
relatively common servicing approach in lasgmalegreenfield developments in Australian cities.

The landscape amenity of the water features and green publpen space at Mawson Lakissalso be
viewed as a successful aspect by the local community. In particular, the recycled water supply allows for this
greening of the landscape, which is particularly noticeable in the drier summer months when compared to
public open space in other suburbs of northern Adelaide.

8.5.4 Implications for the greater uptake of WSUD in SA

The Mawson Lakes development may have initiated a trend among the developers in South Australia for
AYONBI SR | OOS LI I y O Sgresnfield die2eldimentsS oivévér, thiede waer fRatukey’
come with a long term maintenance burden as welladslitional water demand to maintain a minimum
water levelin the lakesduring drier months This can bring in to question the sustainability of ornaraént
lakes in a climatesuch as Adelaidaith dry summers, and the alignment of these apptoes with the
principles of WSUDThe highoverall water demand at Mawson Lakes indicates the need to take an
integrated approach for encouraging more sustainable evaise through WSUD. This approach may
require both supply side measures, such as provision of a locgbotaile water supply, but may also need

to encourage demand side measures. These demand side measures could include efficient appliances and
fittings, and low water intensity landscaping, but perhaps even more importantly could include education
and engagement aimed at encouraging behavioural change for more efficient water use.
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8.6 Christie Walk

8.6.1 Overview

Christe Walk is a brownfield medium densitydeA RSy G Al f RS@St2LIYSyds 20!l
business districtThe development was initiated in 1999 and completed in 2006 development is
situated on a 2,000 friot, whichwas formerly used as waste recycling depot and now contains 27 dgeellin

of varying types that house a population44 people. Christie Walk was designed and is now managed to
demonstrate a sustainable approach itmner city, highdensity, urban development The water supply,
wastewater and stormwater services at Christiéalk were designed to be water efficient, minimise
environmental impacts, and enhance the local ecological processes and liveability of the develdpment.
terms of WSUD initiatives the particular innovations explored at Christie Walk were:

1 A green roof ® provide amenity to residents as well as benefits to managing stormwater quality
and quantity;

T A scheme to harvest stormwater and roof runoff, which is then reticulated back to residents for
non-potable applications; and,

1 Onsite wastewater treatment ancecycling, which did not proceed.

8.6.2 Main impediments faced in WSUD implementation

In the case of the green roof there was uncertainty in the quality of the exfiltrating water. This uncertainly in
water quality means that water in excess of evammspiration rates and soil water holding capacity is
discharged to suisurface soakage instead of contributing to the stormwater harvesting scheme. The
uncertainty in the quality of green roof runoff highlights the need to validate the likely quality and quantity
of water being discharged from green roofs.

The initial implementation of the stormwater/rainwater harvesting scheme was later found to be faulty in
that all of the downpipes were not connected to collection and storages. This was discovered during a post
implementation assessment by resident committees and meant that the not all potentially harvestable
water was being captured. This may have been due to building and plumbing contractors not being familiar
with these systems at the time, as water harvestiajemes have become more common over the last 6
years the skills and experience for implementing such systems is likely to have improved, but it does
highlight the need for project designers and planners to have an ongoing involvement in the constraction
ensure design intent is achieved. It also raises the need for-ipgdementation validation of WSUD
schemes.

The difficulty of realising the onsite wastewater scheme at Christie Walk highlighted the challenges of
commissioning these decentralised apaches to water recycling. The main challenge faced at Christie
Walk was cost. Smadkale onsite wastewater treatment and recycling for urban infill developments are
potentially costly and just as importantly impose a management and operating compleditjmight not be
justified by the reduced mains water demand. These management costs and complexity may be appropriate
for larger scale schemes that have the oversight and direct involvement of local authorities and service a
large number of householdsubit may be difficult at smaller schemes that do not necessarily have access
to the required skills needed to maintain and operate these schemes appropriately.

Postimplementation assessment and impediments to W3UBD
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Souce: Provided by Christie Walk Community (2013)

8.6.3 Successful aspects of WSUD implementation

The analysis of the stormwater harvesting scheme at Christie Walk showed that the communal stormwater
harvesting and reuse for meeting n@otable demand, in combation with water efficiency, has reduced
mains water demand at Christie Walk by around 55% when compared to similar households in South
Australia. In addition the capture and use of stormwater has significantly improved the retention of onsite
stormwater. A modelling study was undertaken to determine the likely performance of the
stormwater/rainwater harvesting scheme in reducing mains water demand and annual stormwater flows
from the site (Seé\ppendix Jfor details). This study estimated that the schenmaild meet around two

thirds of the demand for toilet flushing and garden irrigation, with the rest of the demand meet by mains
water. The analysis showed that reliability could be improved through larger storage at Christie Walk, but
that a decrease in theatchment area would only have a marginal impact on yield. The use of increased
storage size in similar high density urban infill developments would need to be considered in respect to the
feasibility given limited space and costs associated with putiogages underground.
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The success of WSUD elements at Christie Walk have been due to the strong vision and commitment from
the original project designers to delivering a sustainable high density urban development. This meant that
the original design wagrogressive in exploring all feasible options to deliver sustainability objectives. The
ongoing success has been due to the motivation and engagement of residents to participate in the
community management of the development. In considering the broadeliaplity of a WSUD approach,

such as that demonstrated by Christie Walk, to other urban infill developments in Greater Adelaide there is
the need to consider if these approaches could be adopted as a mainstream development practice.

8.6.4 Implications for the greater uptake of WSUD in SA

The planning and implementation process for Christie Walk was atypical in that the purpose for the
development was to push the boundaries of what could be achieved in terms of sustainable development
for high density urban limg. This meant that the development cooperative was willing to consider options
that were not mainstream practice at the time, or even covered by the regulatory framework. The purpose
of the Christie Walk development has implications when considering ¢dkenpal for replicating the WSUD
approaches more widely in urban infill developments across South Australia. The review has highlighted the
need for further monitoring and validation of the WSUD measures implemented. This information is needed
to understand the expected impact of stormwater harvesting on quality and quantity of runoff, and also the
expected reliability as a ngpotable water supply. This knowledge would help to inform the development

of improved guidelines and provide the development seawith the evidence base that can be used to
build more mainstream acceptance of the need to invest in these WSUD approaches.
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8.7 Lochiel Park

8.7.1 Overview

Lochiel Park is a residential development on a 15 hectare site, which is located 8 kilometres from the
Adelaide CBD. The mastplanned development was designed to showcase sustainable living for medium
density urban development. The development had the specific goal of reducing mains water use by 80%
when compared to the average for Adelaide households.chieae this objective a range of initiatives have
been implemented (See Appendifor more details), which included:

1 Demand management;
I Rainwater tanks for hot water supply; and,
1 The use of harvested stormwater and ASR for-potable uses.

Also, runofffrom Lochiel Park is directed through streetscape bioretention systems. Bioretention pits and
swales are used at Lochiel Park to both treat stormwater before it reaches the wetland, and also to provide
a landscape feature.

A unique feature of Lochiel Rarwhen compared to other urban developments that are designed with
WSUD approachess that there will be a focus on ongoing monitoring and evaluation to determine the
actual performance The comparison of performance in the field with that of estimatedirty conceptual
design will provide a valuable knowledge base to reff@UDdesign guidelines.

Figure8-7. Lochiel Park streetscape

8.7.2 Main impediments faced in WSUD implementation

A problem faced in th delivery of WSUD at Lochiel Par&sthe installation of the Gross Pollutant Trap
(GPTwas initiallydefective.The contractor responsible for the installation of the GPT did not align the inlet
pipe correctly. This problem meant thdhere was a delayin Campbelltown City Councdssuming
responsibility for the GPT, dBey needed to besatisfied the systenwas operating to specification. The
harvested water is not yet being injected to the aqujfehich means the nopotable reticulation network
is usng mains drinkingvater supplyat present. Also, there was some uncertainly on the fate of water to be
injected to the aquifer as part of the ASR schemehasafuifer is a fractured roclkdowever, groundwater
testing found that the Recovery Efficiencth¢ volume of the extracted water which is suitable for the
intended use, expressed as a % of the water injected) was 55% (Australian Groundwater Technologies,
2006). At the time this reviewwas finalised (September 2014) the GPT was operating to sp#oifica
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However, the system is about commence 12 months of validation to more accurately understand the likely
sustainable yields frorthe ASR scheme. This includes more accurately understanding likely losses from the
wetlands, including potential seepages&es and also the recovery efficiency of water injected into the
fractured rock aquifer.

8.7.3 Successful aspects of WSUD implementation

Lochiel Park has taken a comprehensive approach to achieving a more sustainable approach to urban
development. In the casef water systems this has included both demand and supply side measures. A
novel aspect of Lochiel Park is that households had®ine monitors that provide redime feedback on

water use and energy demand.

A review byCarrard et al. (2008)stimatedthat residents would use on average 75% less mains potable
water supply than an average Adelaide househuwaltien the recycled water schemeadperational. This was

mostly as a result of replacing mains water with recycled stormwater for alpoteible uses Also, the

water bills for Lochiel Park residents are expected to be around 40% lower than the average for Adelaide
homes, which was mostly attributed to demand management strategies, such as water efficient fittings and
appliancesAppendixJcontains mdNBE RS G Af SR FaaSaavySyid 2F [ 20KASE t

8.7.4 Implications for the greater uptake of WSUD in SA

The problems faced in the commissioning of the GPT highlight the potential role for an overseeing
organisation that can coordinate input from d@ifent consultancies to ensure the design intent is realised in
the construction. Garnaut (2008) highlighted that a development such as Lochiel Park provides leadership
to the development and construction industries on practical ways to deliver more écallygsustainable
developments. Alsahe monitoring atLochiel Park will provide an incubator for research that can assist in
setting targets and guidelines for WSUD development, which will move urban development in South
Australia beyond a business-usual approach (Garnaut, 2008).
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8.8 Springbank Waters

8.8.1 Overview

The Springbank Waters residential development is located in the northern Adelaide suburb of Burton. The
INESYFTASEtR RS@St2LIYSyid Aa LI NI 2F ! RSt IryAGpdgoank y 2 NI
Waters was developed in 2007 and is now largely completed.

Springbank Waters Iscated near the Kaurna Wetland, which forms part of the City of Salisbury stormwater
harvesting scheme. Specifically, the Kaurna Wetland is part of the HedisURban Stormwater Harvesting

System. This system is a component of the Integrated Water Cycle Management Plan for the City of
Salisbury, which includes the Salisbury Stormwater Harvesting Project. This project was initiated to deliver

both environmentalimprovements and to provide a sustainable source of recycled water foipotable
uses in the community.

The stormwater harvesting scheme, which services public open spacpranbgbank Watersvith non
potable water supplywasdesigned to achieve the fowing objectives:
1 Reduce dependence on mains water;
1 Enhance the amenity of public open space;
1 Reduce the downstream environmental impact of stormwater discharge; and,
1 Provide opportunity for increased harvesting of water for the Salisbury Stormwateestany (SSH)
Project.

Figure8-8. Inlet to water pond at Springbank Waters
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8.8.2 Main impediments faced in WSUD implementation

Discussions with stakeholders revealed there have been some problems with nzaingenosts associated

with the regular removal of sediments in the wetlands and pondsr&have beerdifficulties in securing

the operational budget to effectively manage theetland, particularly forthe regula de-silting of the
ponds. While, securinghe capital investment needed for the scheme was often made possible by the
availabilityof Federal and State government funding programs there is less certainty in how to secure the
significant operational budget needed to adequately maintain the systems.

There is also community and political pressure to maintain water leveBpiimgbank Waters pondmnd

wetlands that would naturally dry up during the drier months. It is thought that not letting the ponds dry

out can result in water quality issues due wetlands turning anoxic and the proliferation of pest species

such as carp. This issue highlights the tension when WSUD systems are managed for what can be competing
objectives, which in the case &pringbank Waters where objectives includaddscape menity, water
harvesting, flood mitigation and improvement in the quality of runoff.

The use of harvested water from the ASR schem8paingbank Waters igmited to the irrigation of the
school and public open space, with no reticulated supply to hoolsishfor nonpotable usesSpringbank
Waters wagleveloped prior to legislation required developers to provide an alternative water source, with
AYRAGARIZE € NIAYyglFGSNI GFyla oSAy3a GKS Yz2ad 02Yyz2yf
proximal to a recycled water scheme mains that servicing the development with gaitaible reticulation
network may be more economical for a developer than installing a rainwater tank system at each
household.Patonet al. (2014) compared water supply augmetitan options (desalination, stormwater and
rainwater) for a case study in southern Adela@®the basis of discounted costs and supply secufibys

study found thatrainwater was not the preferred option due to being too expensive compared with other
augmentation options. Amore detailed description of the Salisbury Scheme and Springbank Waters is
contained in Appendi.

8.8.3 Successful aspects of WSUD implementation

Springbank Waters hassed stormwater harvested via the ASR scheme to reduce mains watemdefor

public open space irrigation. This irrigation, along with the WSUD landscape features such as ponds and
wetlands, have enhanced the amenity of the development relative to similar developments in northern
Adelaide.

8.8.4 Implications for the greater upta ke of WSUD in SA

TheSalisburystormwater harvesting scheme was made possible due to the availability of land and the
existence of drainage management features, such as wetlands and detention basins. The potential for this
type of scheme in other areas Gfreater Adelaide may be limited. 8pringbank Waters theecycled water
scheme has not been plumbed to the homes for fpatable uses, which has restricted the potential

demand for the stormwater harvested in the ASR scheme. In future WSUD develophesntgdctive of
reducing mains water demand should be considered on a site specific basis that identifies the least cost
option, while also reflecting stormwater management objectives and community acceptability. In
developments such &Springbank Waterwith proximity to a wetlands and ASR scheme it may be more
efficient to reticulate a nospotable water supply than fit every household with a rainwater system.
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8.9 Summary

A common finding from the case study assessments was that often there is a lackeaf &echnical and
economic justification for the implementation of the WSUD systems. This lack of a clear justification was in
part due to the paucity of monitoring data that was available to actually ascertain the performance of the
WSUD systems againgheir postulated objectives. A notable exception is Lochiel Park, where the
sustainability features, including the rainwater supply and recycled water systems, are being
comprehensively monitored. In cases such as Jiid and the Bpods the implementatn was seen as a

way to improve the streetscapes through passive irrigation and improve amenity. The opportunistic
AyailalttlraArazy 2F GKSasS GewlSa 2F 2{!5 FSIGdzNBa O2d
contribution to improved managemendf stormwater quality and quantity is not yet known but they are

still seen to deliver other important benefits. To encourage mainstream adoption of WSUD by local
governments and developers requires a clear business case that identifies the net behtfiisscheme.

There is the need to greater monitoring and validation of different WSUD approaches in a range of South
Australian settings (climate, soil type, etc.). Knowledge gaps identified in theirpplementation
assessment included: uncertainty ofigoing maintenance costs, impact of WSUD systems on stormwater
quality and quantity, impact on environmental impact on local ecosystems and downstream receiving
waters.

The burden of ongoing maintenance costs was highlighted by stakeholders as an impeftimgreater
adoption of WSUD systems. It was found that many of the systems implemented were partially funded
through programs that provided the funds for investment in capital. In securing these funds there is also the
need to consider the ongoing buelgrequired to adequately manage and maintain these systems. The need
to drain and desilt wetlands was particularly highlighted as a maintenance item that needs to be accounted
for in strategic setting of operational budgets.

Another common aspect to emge from the review was that implementation issues were often the result

of contractor oversight. These mistakes may have resulted contractors not being familiar with WSUD
principles and approaches. It highlights the need for ongoing investment in cadagitding through
professional training and communication. However, in cases such as Mawson Lakes the WSUD approaches
were well ahead of common practices at that time but now these approaches have become more common.
Therefore, it could be expected thabme of the issues faced with implementation would be less likely to
occur now.

The postimplementation assessment also highlighted some of the issues associated with the scale of WSUD
systems. Large scale systems, such as the ASR schemes, requirardiginégas of land but offer economies

of scale for both infrastructure provision and maintenance. The view was put by some of the stakeholders
interviewed as part of the postplementation assessment that for smatitale systems the potential
benefits maybe outweighed by the costs. This was particularly for the ongoing maintenance for a large
number of distributed assetd hae is the need for improved understanding of the performance of small
scale features in reducing peak and annual stormwater flows, immproving water quality, when retro

fitted across a catchment. This improved understanding would assist in local councils to have the technical
and economic justification for incorporating WSUD approaches in the development approvals process.
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9 Discussiomand conclusiong; Thematic analysi®f
Impediments for the mainstream adoption of
WSUD in South Australia

The following provides a thematic analysis of firenary impediments found for the greater adoption of
WSUD in South Australia. The themes have emerged from the review of the current status of WSUD
adoption in South Australia, evaluation of South Australian guidelines and legislative framework for WSUD,
interviews and surveys with key sectors that have a stake in WSUD adoption (local government, developers,
consultants, state agencies and water utility), detailed gogtlementation assessment of South Australian
developments with WSUD features, and commity consultation.

WSUD uptake in SA has been characterised by the predominance of large stormwater igselstimes,
including wetlands andhanaged aquifer recharge aimed at flow management andpttoevisionof a non
potable water supply source Suchlarge schemes were mainly developed in the northern and western
fringes of Adelaide and were made possible through land availability and government funding. A number of
the large scale schemes were pioneered in SA, e. g. MAR, and reticulated recyefertaina water supply

at Mawson Lakes. In addition, there are examples of street and allotment scale initiatives across the
Adelaide Metropolitan areasuch as bioretention features

The overall uptake of WSUD across SA has been ad hoc and fragmentsd pgrilie opportunities in LGAS

and the passion of WSUD champions. This has been reflected in disparities of Councils in terms of the
technical expertise for WSUD and the differences in the objectives of WSUD implementation across
Adelaide.

{! Qa 2 dgteds condfddts from states such as Victoria and Queensland, where the proliferation of
WSUD has been driven strongly by State water quality targets that were developed on the basis of detailed
monitoring studies that linked the health of receiving watensh runoff quality, e.g. Port Philip Bay and
Moreton Bay. In such States and also in Tasmania, the water quality objectives have facilitated the creation
of a WSUD strategy, which has been coordinated at state government level, and the development of
ingtitutional and legislative frameworks, which encouraged the development of WSUD capacity and
implementation at local level.

In some of the inner city suburbs of Adelaide the receiving water bodies or streams do not have a high
environmental vale, so the purpose of WSUD measures may be less apparent to the responsible local
government. This is also the ca®ee urban areas where runoff is directed weetlands prior to discharge to

the coast, as it may be unclear of the need for WSUD upstrearheofrvetland. Yet, because there is
interdependency between stormwater flows across catchments and because all stormwater ends in
Il RSt I ARSQ& (e impadt lofWSUDI impadiBeedd be examined athe wider catchment
perspective.

9.1 Need for improvel capacity for WSUD adoption and implementation

The concept of WSUD emerged in the 1990s as a way to better manage water flows and quality in an
urbanised environment. The principle goal of WSUD was to maintain local water flow and quality close to
the predevelopment hydrology. Since that time the knowledge and capacity for planning and
implementation of WSUD has increased markedly. In South Australia, there were a number of
developments that provided internationally recognised leading edge examplesSefDA/This included the
adoption of alternative water sources for meeting npatable demand in the homes(ch asMawson
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Lakes). South Australia has also provided leadership in the stormwater management area, where the
approach has evolved from one whichnsters stormwater as a nuisance to be rapidly conveyed from
urban areas to receiving waters to stormwater being viewed as a resource. There are now many examples
of progressive stormwater management in South Australia, such as the Salisbury stormwaestihgr
network, where the management of stormwater goes beyond the conventional practice of alleviating flood
risk to consider mitigating the environmental impact of urban runoff, while also recognising that
stormwater can provide a valuable resource gmluce mains water demand, enhance local biodiversity, and
improve landscape amenity and recreational space. The experiences and knowkddgd through these
projects has developed Sougustralian capacity for WSUD implementation.

However, this projechas found that there is still the need for further development of WSUD capiacity
South Australia. In particular it was found that capacity for WSUD varies considerably. Local government
has been identified through this research as specific target fothén capacity building due to the
importance of local government in translating State government policy into action through instruments such
as the development approval process and stormwater management plans. WSUD capacity at local
government level vari both within a local government and also among local governments. Internal local
government capacity can vary among different departments. For example, there may be strong capacity for
WSUD in areas such as environmental planning and water managemeatlésger capacity for WSUD in
those departments focussed on transport, asset management and civil engineering. The lack of capacity for
WSUD in certain department(s) can constrain the adoption of WSUD. For example, tiraglestentation

case study assesents showed that certain type of scheduled road maintenance can provide for
opportunistic retrofit of WSUD approaches. In addition, uncertainty regarding WSUD requirements was
often associated with delays in development plan approvals, which served iaheedtive to developers.

There was also found to be a marked difference in capacity for WSUD amongst different local governments.
This could be related to urban growth patterns in Greater Adelaide, where there has been greater adoption
of WSUD approaciseon the urban fringe in new growth areas, as there is scope for implementing WSUD as
part of the overall development process. In older, more established local government areas, there may be
less emphasis on the development of capacity for WSUD, as itnoiaype considered a core activity
because WSUD implementation in older established urban areas occurs on a more incremental basis
through retrofit for urban renewal or infill development. Also, in these areas local waterways may be
significantly modified ad have little environmental value so the need for developiogal government
capacity for WSUD to mitigate environmental impact of runoff may be difficult to juStify.development

of local government WSUD capacity is likely to be a higher ordertpriariareas with environmentally
sensitive receiving waters.

It was also found that the capacity for WSUD varied in the urban development sector. Specifically, it was
more likely that largescale developers would have sufficient resources to develop WSlgacity, while
smallscale developers can often be limited in their ability to support or hire specialised WSUD skills. This
has implications for the retrofit of WSUD in infill or Brownfield developments, as these are often undertaken
by small developersyith limited access to (#ouse or contracted) capacity for WSUD, and are likely to be
subject to more stringent physical restrictions (e.g. allotment size, with lack of open space) which could
increase the technical difficulty and cost of WSUD implemugot comparedo greenfielddevelopments.

It was generally found that consultants offer the technical expertise needed to design and plan WSUD
approaches, although developers expressed that the depth of knowledge on WSUD varies across the sector,
between individuals and firms, and was often influenced by the previous WSUD design experience of
individual engineers.

However, in the specific case studies reviewed it was often found that there was a poor translation of WSUD
design intent in the built W3WJ feature. In some cases this was due to a lack of WSUD experience and
knowledge in sulzontractors that were tasked with constructing the WSUD feature -cBuitractors were

not always familiar with WSUD principles and approaches, which resulted in dmthpimal installation of

WSUD features and also inadequate operation and maintenance. Poor performance of WSUD approaches
can lead to reluctance for mainstream adoption due to perceived problems but many of these issues could
be addressed through a greatemphasis on capacity building.
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9.2 Fragmented approach to WSUD implementation

The adoption of WSUD principles requires integration and coordination across traditional management
boundaries. The mainstream adoption of WSUD in South Australia needs toross acultiple sectors,

which include: land use planning, environmental management, infrastructure and services, asset
management, transport open space, recreation planning, and flood management. In many cases these
sectors might consider aspects of WSUWDtheir planning and operations, but there is often a lack of
coordination that can impede the achievement of WSUD objectives. The application of WSUD to a
development is often mukobjective as it tries to achieve flood risk mitigation, reduced enviromiae
impact of urban runoff, mains water conservation and improved landscape amenity. In some case studies it
was found there was a need for tragdfs to occur amongst these objectives, but takingiategrated
approachto the implementation of WSUD caliensure that these tradeoffs are explicitly considered. For
example, if mains water reduction is the primary driver for the adoption of a WSUD approach, such as
rainwater harvesting, the implications for stormwater quantity and quality management shailldes
considered.

Stormwater Management Plans (SMPs) in South Australia are required to be catchment based and prepared
by local governments for areas of 40 hectares or laifyeney are seeking funding from the Stormwater
Management Fund (SMFThismeans in many cases local governments will need to work together to
develop a catchmenbased SMP. The preparation of effective SMPs is likely to be more difficult in
catchments where the relevant local governments have different organisational poli@pagcity and
immediate priorities. SMPs are subject to scrutiny by an advisory panel of key State agencies (DPTI
Transport NRM Boards, DEWNRe EPA is not part of the advisory panel, but it can provide comment on
specific plans as part of a consultatiprocess upon requested by coursadlr SMA. SMPs can assist local
governments to devise a stormwater management strategy for their area, which when considered in
conjunction with other information and aligned with council priorities, can serve as a hasithe
development of WSUD goals and strategies for-caichments. However, not all local government areas
have SMPs in place and often this is associated with a lack of funds to develop and implement their SMPs.
Feedback from stakeholders indicatestltouncils which have already developed and finalised their SMPs
tend to display a clearer and more defined strategy in their development plans and often show greater
integration of requirements for different departments within the council.

Developers nted that there is a need for consistency and clarity of WSUD requirements within  local
government. It is likely that the coordination of WSUD guidelines and policy needs to occur at the State
government level and be applied at the local government aatdhanent level. A consistent application of
WSUD across local government areas would provide developers and consultants with more certainty in
planning for the implementation of WSUD. However it has to be noted that it is also important that policy is
not prescriptive or fixed from a State perspective and that they allow local government the flexibility to
tailor WSUD to their local strategy and requirement©n the other handthe interconnectivity of
catchments in Metropolitan Adelaide means that measuradopted upstream will also impact on
downstream parts of the catchment, which may belong to different local government jurisdictions, and
SPSyidz f f &oadtaRWatets ATRUS Quch impacts also need to consider the most appropriate
locations for WBUD measures across the wider catchment.

| RSt FARSQa /2Fadlt 2 (3/NIowell aad Pféntig013 avid IPCASNSa t f |
Coast are endeavouring to ensure this connectivity is recognized and the cumulative impacts from all
catchmentsare addressed. Infill development and existing development can contribute just as much if not
more to poor water quality. To ensure a fair and equitable distribution of responsibility and cost all
catchments should have to contribute to improved water hieand if it not practical to do so then there

should probably be a system that will allow for contributions elsewhere, such as the developmsst off
system used in Melbourne where funds collected were then adopted to fund other stormwater
infrastructureinvestment across the catchment.
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For example, a catchment with a demonstrated high environmental quality may have more stringent
requirementsat locallevel, while an existing catchment subject to infill development may not necessarily
have flow qualitycontrols, but focus on flow quantity contralith quality control measures adopted at a
downstream point of the catchment

In the postimplementation assessment of WSUD case studies it was often found that there was a lack of
coordination and overstg throughout the WSUD implementation process. In one case study the incorrect
installation of a gross pollutant trap resulted in an extended delay to the commissioning of an ASR system
for non-potable water supply.

9.3 Knowledge gaps on WSUD performance, exialities and O&M requirements

As previously identified/lVSUDhas been an emerging field over the last 20 years, but in many cases there
still remains a paucity of reliable data on expected performance, externalities and operation and
maintenance requirerants that is specific to the South Australian context. The project revealed that many
stakeholders considered the WSUD guidelines for South Australia to be too vague, and that there was a
need to adapt more detailed technical data and guidelines from othiates. The performance of WSUD
approaches is often influenced by sipecific conditions such as climate, soil type and water demand.
Therefore, there is a need for SA specific detailed guidelines for WSUD implementation. However, to deliver
improved gudelines that address existing knowledge gaps would require a greater emphasis on post
implementation validation and monitoring of WSUD approaches. The lack of a central repository to share
and disseminate knowledge on WSUD performance was also idenéifiedn impediment for greater
understanding of expected performance amongst stakeholders.

The postimplementation assessment of selected WSUD developments found that in many cases there was
very limited or no understanding of the actual WSUD performamcthd case of alternative water sources,

this meant that there was no understanding of the actual level of mains water savings, and in the case of
stormwater management there was a paucity of data on the actual impact of different WSUD approaches
on stormwater quantity and quality. The knowledge gaps on the actual performance that can be expected
from different WSUD approaches can impede the adoption of these approaches as it makes it difficult to
clearly identify the business case for their adoption. skation was also expressed by the development
industry, which at times confessed to implementing WSUD measures they considered ineffective, but at the
request of local government, to avoid delays in the approval process.

A lack of understanding on the texnalities associated with different WSUD approaches was identified as
an impediment for greater mainstream adoption in SA. WSUD externalities relate to indirect costs and
benefits associated with implementation. For example, a developer can implemesy@oach to collect

and harvest stormwater with one of the postulated benefits being to avoid environmental impacts of
stormwater discharge. However, in many cases it is difficult to quantify these externalities, such as the
benefit to coastal waters orver ecosystems. WSUD externalities can occur at a range of scales and both
upstream and downstream from a development. Some that may be considered, and that are as yet not well
understood, include: biodiversity impact, community health and wellbeing, atitneal opportunities,
landscape amenity and micimate. This project also found that the aggregated impact of WSUD
elements at a catchment or greater scale was poorly understood. For example, there is little information
available which addresses thmpact on peak flow following the incremental adoption of rainwater tanks
retrofitted to an existing urban areagn-site detention systemgWilliams and Pezzaniti 20098y rain
gardens in urban infill developmentn addition, the responsibility and upkee of on-site systems on
private propertytypically residents with the land owners and no clear mechanisms are in place to safeguard
their proper upkeep and operation. This lack of understanding could impede adoption of WSUD at the
smaller scale, such #ise opportunistic installation of streefcale bieretention pits as part of routine road
maintenance, as it is difficult to clearly identify the benefits at a larger scale. An improved understanding of
these whole of society costs and benefits may assidgeveloping WSUD performance based targets for SA,
and the lack of understanding is a disincentive for WSUD adoption by developers and local government.

A consistent theme to emerge from both stakeholder consultations andipggdementation assessmeiaif
WSUD sites was the need for an improved understanding of O&M requirements and the associated costs.
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This issue was particularly pertinent for local government, who in most cases will assume the responsibility
for ongoing management and O&M of WSUD deais. In the review of case studies, it was found that in
some instances the burden of regular maintenance costs, such agtidg of detention ponds, were a
significant issue and a potential barrier for the greater adoption of these approaches. Vheralso a
challenge associated with how to best manage WSUD features for multiple purposes including landscape
amenity, flood mitigation, water harvesting and improvement in runoff quality. In some cases, development
water features were perceived poorly iterms of performance against WSUD objectives as ornamental
lakes required topup during the drier months to maintain water levels and associated amenity value.

The uptake of WSUD by local councils is impeded bylinfieed understanding of their perfonance in
managingstormwater flows and qualityenhancing the local environment and biodiversity, and reducing
mains water demandin addition, there are knowledge gaps the appropriate management models and
O&M costsln the absence of any regulatorglicy n the planning approval process, the knowledge gaps on
WSUDmakes it difficultiocal councils to develop mbust technical andeconomic justification for greater
WSUD uptake.

9.4 Perceptions of risk and costs associated with WSUD adoption

The adoptiorof WSUDLINRA Yy OA LX S&a 2FiSy NBIdANBE | aKAFG Ay (K:
urban water cycle. The business as usual approach is grounded in more than a century of practice so there is
a good understanding of associated risks and lifdecgosts. It was found through this research that some
stakeholders can be reluctant to adopt WSUD principles due to uncertainty in associated risks and costs.
Risks can include environmental and public health risk associated with alternative waterssauck as
rainwater harvestingonsite detention in private propertpr MARsystems. While the lack of understanding

of the life cycle costs, particularly uncertainty around O&M costs can make local government reluctant to
undertake broader adoption of BUD.

In a number of the WSUD case studies reviewed the approach was initiated due to the availabilityotif one
grant or funding opportunities. For greater mainstream adoption of WSUD the availability of funding and in
particular ongoing funding for &M has not been resolved. Local government can have concerns about the
operational budget required to maintain WSUD initiatives, while developers can be reluctant to pay for any
additional costs associated with WSUD implementation and management.

9.5 Poor mlicy coordination anda lack of mechanisms to implementWSUD
targets

Thisresearch found that the policy in South Australia provides in principle support for WSUD, but it lacks
clarity to allow the effective implementation of WSUD in practicernfal legslation specifically addressing

WSUD at the State government levglalso lacking. For example, thelicy paperWater Sensitive urban

designg creating more liveable and water sensitive cities in South Aus{atigernment of SR013 states

the dei A NXBtrarBi®oNidg BA into a water sensitive st@& | YR NI O 2 WideSpérid@nBncea G I 1 S
targets for stormwater ruroff quality and quantity for new developments and guiding principles for
government action. The paper represents the clearest intdrthe State to pursue WSUD to date, however

there are yet no defined mechanisms that support the recognition, implementation and enforcement of
such targets.

Most stakeholders were in favour dfie South Australian WSUD targess a mechanism tencouraje
greater mainstream adoption. Stakeholders indicated a strong preference for perforabaiseel targets
rather than prescriptive regulations. The use of performance based targets enable flexible and innovative
approaches for WSUD that is specific to tportunities and limitations of particular development areas
and suited to local council development policy.

Transparency in the development approvals process and clarity in WSUD objectives and requirements were
identified as two key parameters that wisbaid WSUD implementation at the Local Government level.

Local governments and State agencies identified the need for a stronger directive from State Government to
legitimise the incorporation of WSUD into local development planning. Dénelopment Ac1993 as it
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stands is very vague regarding the implementation of sustainable development and the protection of the
environment.

There are also a number of areas where roles and responsibilities are not yet clearly defined, which at
present are managed tbugh cooperation between agencies. However, there is a need for greater
coordination between State planningatural resourcesnanagement, water (flood prevention and water
supply) and environmental management with a focus on WSUD implementation, giveimtégeative

nature of WSUD. In particular, there is a need for stronger links between the planning section, which is
responsible for planning policy but often lack the technical knowledge on WSUD, anattsport,
infrastructure engineering sectiondm the DPTI and DEWNR, which tend to have the technical-know

on WSUD.

In the absence of an urban water blueprint or another policy instrument, the responsibility for translating
the State policy into more specific directives for implementation on gineund currently falls on local
government. However, the capacity of local government to interpret policy and translate it into practical
steps varies markedly, resulting in fragmented WSUD implementation and requirements. There was a
perception from sakeholders that there is a lack of mechanisms, resources and coordination to assist
individual councils to build their WSUD capacity, particularly regarding stormwater. The WSUD experience
across Australia has shown that States that have adopted a cotedirapproach and invested in the
resourcingand @ { Af f Aya 2F O2dzyOAfaQ 2{!5 OFLIOAGESY So3od
more consistent capacity baseline and create common platforms for knowledge dissemination and up
skilling.

9.6 Inadequae community understanding and acceptance of WSUD

Community acceptance of WSUD approaches is critical to ensure that WSUD is considered a legitimate
approach for managing the urban water cycle.

In many cases WSUD features, such as infiltration swaless wmtegrated into the landscape. Local
residents were often not aware of the function that these WSUD elements performed such as management
of stormwater quality and quantity. In addition, the development industry remarked that majority of home
buyers vdued the aesthetics of open green spaces or water features, but have poor knowledge of WSUD
and under the current climate (in the absence of water restrictions and in tougher economic times) a
majority of home buyers were unwilling to pay extra for envir@mtal features.

On the other handLeonard et al(2013) verified that residents in localities with WSfgBtureswere more
receptive and positive about the features once they were provided with information about their function,
operation and benefits.

9.7 Conclusions

The project found a number of common themes emerged when considering the impediments to the
greater mainstream adoption of WSUD in South Australia. The following points highlight these themes
based on findings from the project activities, arwhsider the implications for South Australia:

(1) Consistent and coordinated application of WSUD in planning frameworks and development
approvals processesWSUD as a practice cuts across many professional disciplines and traditional
management and policgreas. Therefore, there is the need to consider how WSUD is integrated
across sectors in a consistent way that achieves multiple objectives. The objectives of WSUD can
include flood risk reduction, improved stormwater quality, mains water conservation,
improvements to local ecosystems and enhancing landscape amenity. The planning of WSUD needs
to consider how the design can best achieve these objectives, and make clear where there is a
trade-off between objectives. There is the need to develop transpaeemtt efficient processes for
incorporating WSUD objectives in development planning and approvals. This includes ensuring that
WSUD initiatives address broader flood management and water quality objectives for the local
government area and catchment. It heeen suggested that this could be achieved though linking
development approvals to stormwater management plans.
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)

®3)

(4)

()

The need for further developing local government capacity for WSUD implementBterproject

has found that capacity for WSUD varies both amdocal governments, and also among
departments of a local government. Local governments play a vital role in the implementation of
WSUD in South Australia through urban and landscape planning, development approvals and
maintaining community infrastructer. A particular need identified was improving local government
capacity to develop WSUD guidelines that are clear and appropriate to the local context. Local
governments also need to develop the capacity to plan for WSUD that addresses broader
catchmentlevel objectives, and understand where there are traafés betweenobjectives so that

local government priorities for WSUD can be establish@dhis also needs to be supported by
powers and mechanisms that allow local government to adequately resource ewelngthe
implementation and operation of the systems.

Enabling WSUD adoption through stdéwel targets and policyit was found that South Australian
policy provides ifprinciple support for WSUD, but further clarity in policy, objectives, institafion
responsibilities and roles regarding WSUD is required that offers clear mechanisms to facilitate
WSUD implementation. It was found that stakeholders preferred policies that specified
performancebased WSUD targets over prescribed actions. This enatdateg flexibility to adapt

the WSUD approach to the local conteXte recently released South Australian State policy on
WSUD adopts performance based targets for managing water quality and stormwater flows.

Developing the knowledgease for WSUD imé South Australian contexthe design and expected
performance of WSUD features in South Australia was found to be frequently based on interstate
guidelines and monitoring data. Also, detailed assessment of WSUD sites in Greater Adelaide
revealed there was a lack of podtnplementation monitoring studies to validate performance. The
lack of data on WSUD performance that is specific to South Australian climates, soils and urban form
can impede the development of improved guidelines for the design of WS&iBnss. It was also

found that local government can be reluctant to adopt WSUD approaches due to a lack of
information on the ongoing costs for operation and maintenance. Monitoring and validation of
WSUD systems and tleellation of data and maintenancests from existing projectwould enable

an improved understanding of ldeycle costs, externalities and management requirements in the
South Australian context. This information is critical for the development of business cases that
make clear the expeetl benefits and costs, including the ongoing costs. Uncertainty in WSUD costs
and benefits is a major barrier to greater mainstream adoption of these approalthd®e absence

of any regulatory policy in the planning approval procesidressindgnowledgegaps wouldenable

local council to develop robust technical and economic justification for greater WSUD
implementation.

Improved understanding of how smattale distributed WSUD systems can address catchiengit
objectives Trends in Greater Adelaider urban consolidation through infill development means
there will be a need for more smaltale, distributed, implementation of WSUD. There is a need for
improved understanding of how to select and design sisedle WSUDsystems, which when
aggregated can assist in achieving catchmdenel objectives for flood management and water
quality. This would complement existing knowledge on lesgale system design and improve the
understanding of appropriate WSUD treatment train options at various scales.
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Appendix A. Interview guide for councils

Questionnaire

1.

Development characteristics:

Could you prowde us with a brief background about the major WSUD developments, their locations
and their key features, in your Council?

Were you directly involved in any of those projects?

Drivers:
Were there any specific/prominent drivers leading to the adoption ofA$n those sites?
Were there any barriers (internal/ external) to any of those WSUD sites in your council?

Implementation:

What were the key criteria for the feature selection and implementation (sustainability, legislation,
funding, etc)?

How was the pproval procedures conducted?

Who were the key stake holders (even common) in those projects?

Were the technical WSUD design aspects offloaded to an external agency?

How were the technical reviews conducted?

Could you mention the contractors involved?

What were the technical/non technical challenges faced during the implementation of the WSUD
features?

Has the cosbenefit analysis been conducted for these WSUD?

Do you use the SA WSUD guidelines?

Postimplementation:

Havethese WSUD features been monitofed

How could you rate their performance efficiency?

Who conducs the ongoing maintenance of the WSUD features?

Is there any significant improvement in the environmental quality and quantity, after the
implementation of WSUD features, in the locality?

Any gpreciable community involvement/awareness reported in these developments?

Further steps ahead

Should WSUD be promoted?

What do you think prevents the intake of WSUD features, in South Australia?

Any suggestions/ thoughts to share?

Would you like to pdicipate in the future enquiries regarding this research project?

Thank you for your valuable time shared!!
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Appendix B. Interview guide for institutional
stakeholders

PARTICIPANT INFORMATION SHEET
Water Sensitive Urban DesigStakeholder mapping

This project ans to find out aboutthe main barriers tainstalling water sensitive urban design systems
across Adelaide and South Australidhis information will be used to guide the planning and
implementation oAWSUDsystems in the futureThe project is being condted by the CSIRO and University
of South Australia. It is funded by the Goyder Institute for Water Research.

The semistructured interview aims to gather information on the perspective of key institutional
stakeholders on WSU4&Nd its implementationn Suth Australia. It focuses on key areas:

T Institutional context and the role of the stakeholder in the urban planning, water and wider
environmental management landscape;

1 Perceptions of WSUD, including advantages and disadvantages;

1 Major barriers and chHienges for WSUD implementation;

1 Addressing barriers and challenges

Research Questions

1. Definition of WSUD anithe role ofyour organization in WSUD

1.1. What is/How do you define/describe water sensitive urban design?
1.2 What role does your organizatiptay in WSUD implementation? What influence does your

organization have on WSUD uptake? E.g. approvals, supply, O&M, etc.

1.3 Which do you see as the key agencies when it comes to WSUD implementation? Which
agencies do you interact with regarding WSUDn(&lly and informally)?

2. Perception of current status of WSUD uptake in SA

HPM 2KIG A& @2dz 2NBFIYATIGA2yQa @ASs 2F 2{! 5K
2.2 What is the current status of uptake of WSUD in SA in your view?
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3. Major benefits/challenges/barriers

3.1 What do you see as thehaantages from WSUD uptake?

3.2 What are the disadvantages?

3.2 What challenges/barriers does WSUD uptake experience particularly for Adelaide and SA?

3.3 What do you believe are the main barriers for the more widespread uptake of WSUD?

4. Major priorities for WSUD implementation

4.1 What in your view are the major priorities/issues that need to be addressed in WSUD
implementation? E.g. Science, financing, capacity, transfer, legislation, etc.

4.2 What could be done to improve WSUD uptake? Who shaulduwlved in it?

5. Which agencies do you believe are key to the progressing WSUD? Why

6. Would you like to provide any final comments or remarks?
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CEIRO Land and \Waber “II
AT Grares™ Rd, Highett, Yic 2120
FO Box S5, Highett Vic 3150 Ausiralks IIII

T (03] 9252 6564 = ABN 41 68T 112230 CSIRO
PARTICIPANT INFORMATION SHEET

Water Sensitive Urban Design: Stakeholder mapping

This project aims to find out about the main bamers to installing water sensiiive urban design
systems across Adelaide and South Australia. This information will be used to guide ihe
planning and implementation of WSUD systems in the fulure. The project is being conducted
by the CSIRO and University of South Australia. It is funded by the Goyder Institute for Water
Research.

Why is this research important?

The need to manage water sustainably is becoming increasingly important as the population
of Adelaide continues to grow, placing pressure on existing infrastructure and increasing the
demand for new developments. Hence the project will investigate social and technical
difficulties in implementing water sensitive urban design (W3sUD) systems in South Australia
by interviewing key institutional stakeholders associated with or potentially impacted by
WSLUD systems. This will help to understand the main advaniages and disadvantages of
these systems as expernienced by key stakeholders and assist in informing DEWNR. as they
develop the State's Water Blueprint.

What is involved?

Your involvement in this research will be through participation in a 30 minute interview in
which you will be asked a range of questions regarding your organisation's perspective on
water sensitive urban design and its implementation in developments in South Australia. The
interview will be recorded to allow for analysis provided you consent.

The interview focuses on the following areas:
+ Institufional context and the role of the organisation in the urban planning and wider
environmental landscape;
Perceptions of WS3UD, including advantages and disadvantages;
+ Major bamiers and challenges for WSUD implementation;
+ Addressing bamiers and challenges.

Participation and withdrawal

Farticipation in this study is completely voluntary and you are free to withdraw at any time
without prejudice or penalty by informing the intenviewer. If you do withdraw from the study,
the information that you have provided up to that point can he removed and destroyed if
requested and will not be included in the study unless you give us permission to use that
information.

Risks

Participation in this study should involve no physical or mental discomfort, and no risks
beyond thase of everyday living. If, however, you should find any question or procedure to be
invasive or offensive, you are free to omit answering that guestion. If you have any concems
about any aspects of the study, please contact Grace Tjandraatmadja (see overleaf for
contact details).

Confidentiality

Busctralian Science, Australia's Future WWW.CEiro.au
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Appendix C. Analysis of policy and legislation for
WSUD in SA

This section provides a review of policy and legishathat is relevant to WSUD either directly or indirectly
in South Australia.

Guidelines and Policies for WSUD in South Australia

In 2010The Water Sensitive Urban Design Technical Magaedater Adelaide Regidq@overnmenif SA
2010) was releasetb serve as a guide for LGAs and planners in the design and development of WSUD
features in new developments. The manual outlines a range of WSUD features, provides general guidance
on their characteristics, indicative costs and references for furthirnmation followup. It was also the
first major attempt at mainstreaming WSUD in South Australia. Feedback gathered from consultants and
local government on the usefulness of the manual for guidance on WSUD varied, whilst the manual was
seen as a good troduction into WSUby some a number of stakeholders believed that it was of a very
general nature and lacked the required level of detail to allow implementation, and asasnamber of
interviewees often resorted to other documents and guidelinesadeped by other agencies interstate for
detaileddesign guidance (Myers et al 2013).

The position papeWater Sensitive urban desigrecreating more liveable and water sensitive cities in South
Australia(Government of S&013), released in November 2@81was the first policy paper to set a stronger
State commitment to a position on WSUD for urban developnier&A The paper outlined the desire for
transitioning SA into a water sensitive state, and most importantly recommended-stdte performance
targets for stormwater ruroff quality (reductions of 80 percent total suspended solids, 60 percent total
phosphorus, 45 percent total nitrogen and 90 percent for litter/gross pollutants) and quantity for new
developments and guiding principles for governmaation.

Regarding alternative water supply as part of WSUD, such as recycled water, treatment and storage, The
South Australian Recycled Water Guidelin@s®vernment of South Australia 20d)2outlines the key
legislation, agencies and the approval prs®es required for implementation of any schemes that adopt
stormwater extraction, drainage and storageaquifers, greywater use and treated sewage or mixed source
waters. For such schemes a risk management approach forms the basis for approvals datithrvadf
schemes andhe roles and responsibilities for agenciestlie pre-development evaluation of schemes are
clearly outlined. Schemes thatject into orextract groundwater from prescribed areas and which import
water or treated wastewater requirapproval from the Department of Environment, Water and Natural
Resources (DEWNR), the Department of Hed@MHA) the EPA or a combination of the three. However,
there are also a number of areas where roles and responsibilities are not yet clearly definiett at
present are managed througthe informal cooperation between agenciefor example the DHA is not
involved in the delivery of advice on the use of stormwater and rainwater unless requested by a relevant
referring authority.

Stormwater managenm and its infrastructure governance are distributed across multiple agencies (SMA,
DEWNR, EPA, local governmewijh the jurisdiction and responsibilitiedefined based othe traditional
disciplinesand fragmented aspects of the water cycle. Tindtiple roles areat times not well defined

which poses challenges for integeatwater cyclemanagement and WSUD implementatidAlanning

involves NRMBs, SMghdlocal government.Stormwater assets arewned andnanaged by multiple
agencies: in principle OPis responsible for large scale stormwater drainage infrastructure from roads to
kerb in urban and rural areas (including highways, floodways, bridegd)local government is responsible
for management oflrainageinfrastructure beyond the kerb withitheir jurisdiction; and NRM boards
operate and manage infrastructure that they have constructed, such as sedimentation lstainsyater
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outfalls and GPTsvhere relevantUnder theWater Resources Act 1993uncil powers in relation to

drainage, stormwter, creeks etare confinedsolelyto drainage responsibilities arising from rogé®lly

(2007) The Stormwater Management Bill grants councils special powers to enter private land and to carry
works and infrastructure in accordance with an approved garetted stormwater management plan

however this does not apply to work on permanent infrastructure on private land, in which case consent of
the owner is required to maintain or access the infrastructure, or an easement needs to be purchased by
council(Kelly 2007).

Planning for stormwater catchment manageméstormwater management plangin principle facilitated
by the $ormwater Management Authority, undertaken by councils, with advice from a committee
comprised of councils, NRMBs atng DPTITransportfor individual catchment areas (minimuareaof 40
hectare3. However efficacy is restricted byunding availability ($ 4million per yeadedicated tothe
development of SMBsnd historically the focusf the SMPs has been on flood management.

To achieventegrated water managemenplanning and funding structures need to account for the linkages
between elements in the water cycleconsider the benefits associated with both quantity and quality
acrossthe wider ecosystemTheseat presentare still underdevelopedn the current frameworkand there

are limited coordination mechanisms fahe implementation of an integrated stormwater management
plan.

The postimplementation and management of WSUD scherapd assetds arother area that is unlear.

MAR schemesave a defined governancearrangement although the process could also be improved.
DEWNR licenses stormwater allocation in prescribed areas, including the extraction of groundwater from a
well. The EPA licenses the injection of stomsy to aquifers in metropolitan Adelaide and Mount Gambier
(when the contributing catchment is larger than one hec)arehuslarge scale schemes that inject into
aquifers are required to provide water quality monitoring repatgject tothe disposal loation and water

end use Sormwater recovery and recycled water schemes may require the submission of multiple
monitoring reports to relevant agencies, suchthe EPAand DEWNRMainlyto NRMB). Salisbury City
Council, which has the longest operatingA\Rl in Adelaide, indicated th&r their MARreporting process
different agencies oftetmad similar data requirements, buhey requireddifferent report formats, resulting

in the preparation of multiple reports which was more time consuming, and #nusmeasures that
streamline thereporting process could ease theost burden associated wittmonitoring (e.g.a single data
entry portal for government or a clearly defined proce¢Salisbury Council 2013, pers. communication)

Information on the perdrmance of other type of stormwater related WSUD schemes is scarce and no
formal reporting is required.

Thespecific details of the variouements of legislation and policy are detailed in the following sections.

Natural ResourceManagement

Regionalwater planninglegislationfocuses on safeguarding water security (quantity) and environmental

flow protection with a strong focus on water quantity. In South Australaer is a state owned good and

the Natural Resources Management Act 2004 (NRM detines theright to use water through water
allocation permits for use and transfer of water from prescribed water resources across the State. Non
prescribed water resources, such ssrface water ruroff in a catchment, can in principle be lawfully
accesed and used by any landholders in the catchment. This means that stormwater captured and stored
Ay O2dzyOAt AYFNIAGNHzOGdzZNE A& W2ySRQ o6& O2dzyOAft |
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Water supplyand demand security for each of the eight NRM regions across SA is determined in Regional
Water Demand and Supply statements (RDSS) (or Regional demand and supply plans w\tigerthect

2012 designed to provide a high level 40 year overview of wageusty and outline of water resources
(drinking and nordrinking), water demands and the timeframes for any possible supply and demand gaps.
The RDSS are reviewed annually. The Natural Resoltapagement boards are responsible for the
preparationof, , dA Sg | YR I YSYRYSyd 2F g GSNI FE€20FGA2y LI} |
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resources under the NRM A®RDSSs are considered in conjunction with other Long term plans, such as SA
2 §SNRA LYFNIF aidNHzO0 dzNBE LI | yalloatiof planst 1f B ghyrikall i3 ideptified G S 3
the State initiates a planning process to address the shortfall.

NRM boards also provide advice with respect to the assessment of various activities or proposals referred to
the board under the Act and relamt to the management of natural resources within their respective
regions. This includes ensuring that any Development Plan undeDévelopment Act 1998nder each

region abides by the objects ofthe NRMAcy R (12 Sy adzaNE 02 KSaA 2efionaldlang SSy
objectives and any Development Plan under Bwvelopment Act 1993olicies

TheNRM Actequires the inclusion of water needs for the environment in the determination of the quantity
of water for consumptive use. The Act requires draftevallocation plans to be prepared by each NRM
Board with the support from DEWNRnd to be subject to community consultation. After such period the
relevant minister adopts the water allocation plan and it becomes government policy. Under the NRM Act,
DEWNR and NRM boards can issater licences and allocatiotiisr selected activities including irrigation,
industrial, commercial, stock and domestic use and managed aquifer recharge. DEWNR adMiaisters
permitswhich are issued for activities sucs drilling, operating and sealing a well, draining or discharging
water directly into a welbnd theuse of imported water or effluent for the carrying of a businedkRM
boards administer etivities related to dams, draining and discharge into waterses, floodplains or lakes
(http://www.waterforgood.sa.gov.au/wateplanning/waterlicencesand-permits/).

Since 1 July 2009, water licences in SA were unbundiedviater rights andresponsibilities coverinfpur
areas. water access entitlement, water allocation, water resource worggoggpls and site use approval,
each of which can be granted separately.

Stormwater management

Stormwater management planning isoordinated through an independent body, the Stormwater
Management Authority (SMA)¢cal Government Act 19P9Its functions are summarised in BGk. The

SMA issues general guidelines and objectives for the preparation of stormwater management plRs$ (SM

on a catchment basis in alignment with tBsvironment Protection Act 19%$d theNRM Act 2004The

SMAIis investedwith powers to force councils in a designated catchment area to prepare stormwater
management plans, in consultation with the relevadRM boards and in consultation with relevant
agencies (e.g. DPTI). The designhated catchment areas has to be 40 hectares or larger, and can often require
multiple councils within the catchment to collaboratively develop the SMRcording to Kelly (2007)

| 2dzy OAf & IINB y24d tS3arffte o02dzyR 0@ NBIA2YlE bwa LI
hand, councils are required to take action if the SMA issues a coercive order (Kelly 2007).

Box CX SMA Functions includédgcalGovernment Act 1999

To formulate policies, provide information to counditsrelaton to stormwater managemen
planning and to facilitatgorograms by councils promoting the use of stormwagerciuding
policies, information and programs) to further environmental objectives and address issU
sustainability including the use of stormater for human consumption, for the maintenance
biodiversity and other appropriate purposes)

1 To administer the Stormwater Management Fund;
1 To ensure that relevant public authorities -operate in an appropriate fashion i
relation to stormwater plannig and the construction and maintenance of stormwat

works,

 To undertake stormwater management works in circumstances provided by
Schedule,

I To provide advice to the minister in relation to the State stormwater managen
system.
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The SMPs form the basis for cost assessmadtfanding distribution by the State across councils to fund
structural and nosrstructural infrastructure development needs. SMPs focus on the management of
flooding risk,opportunities for stormwater beneficial use, desirable planning outcomes associetad

open space and environmental enhancemehecosystems (Bo®) (Local Government Act 1999).

| 26 SOSNE GKS {a!Qa FOGA2y &a02L)S Aa tAYAGSR o0& Al
the SMA has in principle the power to force Ibgavernment to develop SMPs, it has no influence on the
execution of such plans, nor does it have the capacity to facilitate the implementation of igvipsovide

any funding required to allow local government to further develop the SMPs. Local govetrnsneguired

to procure funds for implementation elsewhere, which can be challenging for less affluent areas.

It should also be noted that SMPs do not particularly specify local stormwater objectives nor WSUD
implementation strategies as they focus inateon objectives for large scale catchments (over 40 hectares),
whereas WSUD measures are typically developed at much later stages in the planning process and often
applied within subcatchments. However, the setting of overall directives and the devedmprof SMPs set

the initial step for the development of a local government strategy, which may include WSUD principles and
objectives at later staggghese arenot compulsory.

Box C2 South Austrdan Urban Stormwater Management Policy goals:

9 Adopt a risk management framework for hazards/flooding based on catchment
characteristics;

1 Facilitate the productive use of stormwater;

1 Manage the environmental impacts of stormwateraasonveyor of pollution;

1 Manage stormwater as part of the urban water cycle recognising natural water
course and ecosystems where feasible;

1 Responsible stormwater management locally by better use of the statutory
development planning system;

i Gain innovatie stormwater policy outcomes through effective funding and
procurements arrangements.

Environmental protection

The South Australian Environment Prdten Authority (EPA) administers tHenvironment Protection Act
1993 (EP Act), to which th8outh Austlia Environment Protection (Water Quality) Policy 2008EPP) is
subordinate. The WQEPP was established to protect aguatic environments in SoutHi@ustitadoes not

apply to the discharge of clean stormwater from a public stoataw system.

Management of a stormwater system by an authorityoibe conducted in accordance with tistormwater
Pollution Prevention General Code of Practice for Laedd &hd Federal Governme(®olting and Bellette
1998. The WQEPRas obligations not to discharge or deposit listed pollutants into the stormwater system
or onto land where it may enter the stormwater system, any stormwater discharged to the aquifeinatust
degrade the quality of the groundwater amaustnot contravene water quality criteria in waters.

The EPA has produced a series of stormwater code of practice documents for federal, state and local
government entities(Botting and Bellette 1998 for the community in general (Bellette and Ockenden,
1997) and for the building and construction indusif@otting and Bellette 1999 The EPA has also
implemented WSUD targets on a regional basis (Mgeed2013)

Selected regional and local council areasehalso developed their own guidelines. TBA EPA Guidelines

for Stormwater Management in Mt. Gambieequires that development shall incorporate stormwater

treatment systems that achieve a minimum standard for treatment. According to the guidelines, the
Postimplementation assessment and impediments to W$UWB



4 SNJ G &aeadiasSvye
a' dzA G ot & |j dzt ¢

Q)¢

RSY2yaidNrGAz2y 2F Gadz2N
Y2RSttAy3 YS(iK2Raxz &dzOK
parameterization developed for SA local conditions.
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Therecently releasedi\delaide Coastal Water Quality Improvement plan (ACW@®€powell and Pfennig

2013 recommended a lond SN a G NI GS3& F2NJ 6F GSNJ ljdz2r f Ad& A YLNE

view of the detrimental impact of pollution on coastal t&#es. TheACWQIRighlighted the need to reduce

nitrogen loads by 600 tonnes per year, sediment loads to 50% from 2003 levels and further reduce coloured

dissolved organic matter (CDOM) to halt the loss of seagrass and allow its recovery. Stormwaterasthe

source of suspended solids and CDOM reaching coastal waters.

TheACWQIRprovided environmental values (EVs) and Water quality objectives (WQOs) for Adelaide coastal
waters and recommended strategies for water quality improvement. Among whichedbnmmended as
strategies for reduction of stormwater loads: the promotion of integrated use of wastewater and
stormwater across Adelaide, targets for stormwater &iF ¥ | YR G KS N @bdighiofi A 2 Y
WSUD features into land delepment offers te opportunity to minimise theentry of further pollutants

including nitrogen and sedimeaty i 2 ! RSt I ARSQa O2Faidlf 61 3iSNB AF IR
will support pollution load reductions if retfitted during urban consolidationi

The recent Goyder targets project (Goyder Institute of Water Research 2011) also provided
recommendations for the development of suitable water quantity targets for SA, which are currently under
Government consideration.

Under the current South Australian isfation,the South Australia PlanningolicyLibrarysets in principle
requirements for development controls for stormwater management and discharge talgwrelopment
conditions with the aim to minimise harm to the receiving environment, and recommérgmaximisation

of stormwater harvesting and reuse through a range of stormwater management features, which can
include the adoption of rainwater tanks and other WSUD features (Government of SA 2011). Although, the
Planning Library serves as an overarctiiagrework for development, the extent and timing of adoption of

the various modules into the local government Development Plans is subject to the discfetion
resourcespf each local council.

Consequently, the establishment of WSUD requirements aeld@ment level falls under the responsibility

2F 20Kt O2dzyOAt ao [ 201t O2dzyOAfa FaaSaa RSOSt 2L
(DP) and policies. Development plans and council policies are formulated according the needsesgsourc
capacity (or lack thereof) and strategies of each council. Stormwater treatment objectives are also subject

to the same constraints, subject to initiative of individual local government, except for prescribed
areas/sinks, Wich have water quality taggs requirements set by the SA EPA (Myers et al 20A8}he

time of writing, only the City of Onkaparingand the Gty of Salisburyhad implemented WSUD targets for

TSS, TP and TN for runoff quadisya requirementor new developments

The Development Regulations 2008 Ministers Specification SA 78R8 y U | Ay a OBRYSLIYe Qi ?
requirements for the position of stormwater infiltration systems on a development site if directed to do so
by the relevant authority responsible for authorization of the developime

Water Planning and Services Management

TheWater hdustry Act 20125 April 2012) sets a framework to reform aimdegratesthe water industry
legislation of South Australia and sets the roles and responsibilities for the management of the water secto
The Act opens the provision of water supply and sewerage services to competition by allowing third party
access (besides SA Water). Bulk water supply infrastructure ownership remains with State Government.
Currently SA Water is the only water supplylaewerage services provider.

Under the Act, the Essential Services Commission of South Australia (ESCOSA) becomes the single
independent regulator for the urban and rural water and wastewater services provision, with the power to
regulate the licensing,rizing and performance standards for water and sewerage services.
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The Office of Technical Regulator provides independent advice on plumbing standards and practices beyond
the meter. In addition, the roles of a Water industry Ombudsman, Consumer Adesionmyittee and a
Consumer Advocacy and Research Fund were established to protect the interests of the community.

¢CKS ! 06Qa RA&AOdzaaAz2y LI LISNE 2dzit AyS | ¢gARS NI y3aAS
responsible across the whole watesector. WSUD is mentioned specifically in two actions: the
development of best regulatory approach for mandating WSUD in South Australia (action 67) and the
development otftargets for WSUD (action 68).

Alternative water supplies are also supported thrbugupporting codes and guidelines. TBeuth
Australian Recycled Water Guidelin€&overnment of South Australia 2G)2utlines the key legislation,
agencies and the approval processes required for implementation of alternative water schemes that adopt
recycled water, stormwater extraction, drainage and storage to aquifers, greywater use and treated sewage
or mixed source waters. For such large schemes a risk management approach is promoted as the basis for
approwals and validation of schemeand the rdes and responsibilities for agencies in joievelopment
evaluation of schemes are outlined.

The South Australian Building Code rules require new dwellings, home extensionsesatioalé for class 1
buildings (of roof area > 50 ) to adopt an additionwater supply to supplement mains water. The
additional supply can be fulfilled via installation of an internally plumbed, rainwater tank, recycled water or
a communal rainwater tank. If a rainwater tank is installed to fulfil the requirement a mininayacity of
1000L is required3overnment of SA 2006

Groundwater

Under the Environment Protection Act 199ZP Act) the EPA licenses discharges of treated effluent and
stormwater to underground aquifers (injection), the latest applies to the discharge &aatchment area
greater than 1 hectare and the stormwater drains to the aquifer from a stormwater drainage system in
metropolitan Adelaide or in the city of Mount Gambier. Catchments smaller than 1lha do not require
licensing from the EPA for stormwateischarges. Schemes that extract groundwater from prescribed areas
and which import water or treated wastewater require approval from the Department of Environment,
Water and Natural Resources (DEWNR).

Recycled water schemes intended for stock wateringpasture irrigation require approval from the
Department of Primary Industries and Resources of South Australia (PIRSA). In addition, the Department of
Health and Ageing (DHA) needs to be notified prior to the implementation of any recycled water schemes
(including greywater or mixed source), and the water provider (most often SA Water) must be consulted
for the development of a recycled water supply agreement (Government of South Australia)2012

Recycled water

Greywater schemes require approval frdatal government under the new Waste control regulation, and
from SA Water or equivalent prior to installation if there is an interface with mains water supply. Prior to
the WICA (until 2012), SA Water administered S@verage Act 192@ proclaimed draiage areas (where

SA Water provides mains sewerage), whilst npmoclaimed areas were under the responsibility of local
government and/or the DHA.

Recycled water schemes require approval from the DHA under the Public Health Act, including for the
treatment process and the use of reclaimed water. Local government approves the planning and
development of greywater schemes. SA Water approves any changes to plumbing and drainage that may
affect the water supply or drainage system when a greywater systerstalgd. Under theNater industry

Act 2012 supply of water and sewerage services and associated infrastructure, a service previously
prescribed only to SA Water Corporation, can now be undertaken by licensed operators. In principle, this
opens the right ® water supply and sewage services to new entities besides SA Water, increasing
competition. Although at present no other licensed agents have been appointed.

At present there are no requirements for the monitoring and verification of recycled water ude an
stormwater useon-site at a single property dwelling, unless specified by local government during the
approval process.
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Land planning

TheDevelopment Act 1998ets the legislative framework for planning and development in South Australia.
The State g8 Ny YSYy 1 Q& LJ | yy Ay 3 Blybdr Bl Foé Gréater AdetiggidAinfh R A Y
plansfor regional South Australia. Tlevelopment Act 199&quires theplanning strategy to be reviewed

every 5 years and to ensure consistency with other mpgicy and strategies of the government. Titwée
andresponsibilities of councils in South Australia are outlinethénLocalGovernment Act 1999vhich also
outlinesthe ratesand chargs set-up.

TheDevelopment Act 199B A & G & | Y2y 3 .o pravid@for & cdeiatiordod Bevelopinerd Blans

(i) to enhance the proper conservation, use, development and management of land and buildings; (ii) to
facilitate sustainable development and the protection of the environment; ary t6i encourage the
management of the natural and constructed environment in an ecologically sustainable manner; and (iii) to
advance the social and economic interests and goals of the community; ....(Part 1, section 3, item ¢ ). The
Development Act 1998lso mentions the praision of public infrastructure and the need for provision of
WRNIAYIF3ISQ Ay 3ISYySNIf GSN¥Yaz odzi AG YIF1Sa y2 YSyi
design. Hence, whilst there is the in principle intention of achieving environmental aolbgazal
sustainability theDevelopment Act 1993the Actis vague regardinthe requirementsand the means of
implementation of suclprinciples

1ttt O2dzyOAfta Ay {2dzikK ! dzAGONF Al WYdzAd FEAIYytiKSAN
I LILX A Sa ( 2Delelo@ieMANISIBThR i &chiéved through the development plan amendment
605t1 0 LINRPOSaaod W5 SPSEt2LIVSy i LIXIlya 2dz2iftAyS GKS Lk
others on what can and cannot be done on acgi®f land covered by the development plan. These zones,

maps and policies provide the detailed criteria against which development applications are assessed. When

a proposed development meets the criteria set in the development plan, a development plaentas

3 NJ y iTR&RARTPlanningmanages theSouth Australia Planning Policy LibrdBAPPL), a series of
standardsed policy modules thatan be adopted into the individual development plan by local councils
(Government of South Australia 201T)he 8PL has aection onWater Sensitive Design (pg-89) in the

Natural Resources modulinat provides overarching principles for developmentewever the module

does not include any specific performance based targets.

The Development Plan falls unddite discretion of the minister for Planning. If a council or group of
councils wants to amend its local development plan it needs to make a submission via the DPA process. An
initial statement of intent is submitted to the minister of Planning, the matstonsults with the
Development Policy Advisory committee if applicable. Provided the council and the minister reach
agreement, the council is then allowed to prepare a DPA proposal, demonstrating that the amendment
complies with relevant policies, thdgmning strategy and legislation. The DPA proposal is then assessed
using one of three processes pietermined between the council and the minister during the Statement of
Intent:

1 DPA is evaluated by relevant government agencies and relevant bodiesnimnent, the minister
considers the matter and comments and may then give approval for the release of the DPA or
require the council to alter the DPA, after which the DPA is released for public consultation; or

1 If required by the Minister, the council muBrst refer the DPA to the Minister for consideration,
who may then request alterations to the DPA after consultation with council, after that the DPA is
submitted to relevant government agencies for comment and then for public consultation; or

1 DPA is rierred to relevant government agencies for comments, after which the DPA is released for
public consultation.

After public consultation, the council prepares a report on the outcomes of the consultation process for
submission to the minister. The ministafter obtaining advice from his/her Advisory committee decides on
the alteration, denial or partial or full approval of the amendmehbgal Government Ac993). The
minister also has powers to initiate a DPA as set underLibeal Government Ad993 Amendments
approved by the miister are then referred to the Environment, Resources and Development Committee of
the Parliament. The Committee can approve, object or request amendments to the Development Plan. In
case of amendments, these are conductedtbg minister either by himself or in consultation with the
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council (if relevant) before resubmission. If the Committee objects to an amendment, the submission is then
sent to the two houses of Parliament for resolution.

Thus in summary, for a counall &amend its local DP, the approval from the minister of Planning is required.
As previously stated, the current planning legislation provides no clarity on the integration of water
management into planning.
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Appendix D. Trends in WSUD uptake in other
States

This section examines the existirgislation, guidelines and WSUD trends acrosscthentry investigated
upto Decembe2013.

Since the National Water Initiative, the Commonwealth government aimed at the development of a national
water strategy and enabling tools to support the implemegian of integrated water management and
WSUD. A number of resources have been developed which focus on the assessment and implementation of
water recycling, managed aquifer recharge and water quality management topics, such as risk management
guidelinedfor alternative water sources and other WSUD related topics (see Appendix E).

Across Australia WSUD uptake has progressed with different focuses and at various paces in each State.
Queensland and Victoria are seen as pioneer States in the developmenvSIUD policy and
implementation.

In Queensland the Healthy Waterways program established a framework, assessment targets and the policy
basis for the valuation of the environmental health of waterways and was instrumental for the promotion of
WSUD in theState. Recent reviews taighlighted the importance of more coordination and collaboration
between State and local governmerd promote compliancewith targetsin industry and the need to
address uncertainty regarding WSUD management responsibilibeseq Xkt al 2012). Recent changes to

State Planning Policy (Oct. 2013) increhflee emphasis ofaligning state objectives and prioritieso

regional and local developmeptanning

In Victoria policy and programs addressing stormwater management wexelaped through the
coordination of Melbourne Water, with significant effort aimed at the integration of stormwater quantity
and quality management through WSUD into planning and capacity building based on local government
needs, particularly for O&M.uErent efforts are now addressing the need for capacity building for O&M of
WSUD andor expansion of stormwater management requirements into the commercial and industrial
sectors.

Ly ¢FaYrFryAlrY YIENJSR LINRPINBaa ¢4 diative ooddéveldp Saker dudity S NJ
targets, support industry and local government to implement and seek funding for WSUD. This has resulted
in the delivery of various WSUD projects that integrate both stormwater quality and quantity management
objectives ad which were successful in securing federal funds.

In the Northern Territory development of a water management strategy for key areas such as the Darwin
region resulted in the vigorous discussion and the development of supporting material and a diaftfpol

the promotion of WSUD during 2008 to 2010. Whaislkegislatve approachhas not beenrealised the
implementation of the strategy has proceedemh the Darwin Harbour region(NTDPl personal
communication 2012).

In NSW implementation is still pragssing in a more fragmented manner, with a recent review highlighting
current gaps that need to be addressed to facilitate WSUD uptake (SMCMA,B2@12

In WA following the integration of land use and water plannimghe State regionaland local planing
policy, there has been significant investment in the development of local government capacity and
resources to facilitate WSUD implementation by industry and local government with coordination from
State agencies, led by the Department of Watgoyenment of Western Australia, 20012013.
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In the ACT WSUD has been integrated into planning through ACTPLA in 2010. The performance of the ACT
Water strategy was recently reviewed and the draft Water strategy is now undergoing public consultation
(ACT Gvernment, 2013

Australian Capital TerritoryACl

The ACT governmerithink water, act water strateggstablished a plan and the targets for urban water
management, including the implementation of WSUD for ABJT(Government, 200&b). The followup
Water for the futuregstriking the balance draft ACT Water Strategy 2018 currently undergoing public
consultation ACT Government, 2013

The ACT planning Strateg&QT Government, 20&p provides for the provision of water resources and
water qualty management setting broad direction, targets and objectives.

The Waterways Water Sensitive Urban Design General @QA@d Government, 2009 is a one stop
reference document on WSUD for ACT. The code adopts total urban water cycle management pfamciples
the management of water resources (demand reduction, stormwater and wastewater treatment and reuse)
and aims to promote prelevelopment level stormwater export. The code sets mandatory targets for all
new residential, commercial, institutional anddustrial greenfielddevelopments and redevelopments: a
40% reduction in mains water consumption (based on-2983 baseline) and stormwater quality and
quantity targets. The code also outlines the legislative context, proposes measures that can be adopted
achieve targets, tools to demonstrate that targets are being met (BASIX, MUSRAKIFS, DRAIBS(ILSAX),
RORB, WBNM); and recommends a number of design references for further consultation. For each of the
tools, a set of recommended calibration paraees based on Canberra conditions are also providgdder

the code, the onus for meeting water quality targets for a development or redevelopment lies with the
developer, but regional and catchmewide targets are the responsibility of Governme@ofyde Institute

for Water Research, 20)1In case a developer is unable to meet the WSUD requirements, the authority has
the discretion to allow the payment of adeloper contribution scheme for effite control measuresdCT
Government, 2008).

The stormwaer network at the ACT is under the responsibility of the following agencies: (i) ACT Planning
and Land Authority (ACTPLA) is responsible for the master planning and development of new stormwater
networks at subdivision level; (b) Roads ACT is resporisibfanning and maintaining roads and kerbs as

part of the stormwater system (including also sumps, stormwater pipes, channels, cut off drains, retarding
basins, GPTs, dams and weirs); and (c) Conservation, Parks and Lands is responsible for the eceaifitenan
natural systems (e.g. grassed floodways, urban lakes, water bodies, etc) in the stormwater network (ACT
Government, 2013 Private land developers are required to construct the stormwater network within
suburbs as per standards set by Roads ACT.

To aid developers, theGuidelines for théPreparation for Estate Development Pla@sCT Government,

200%) specify the preapplication processes requirements, timelines and minimum documentation
required for anEstate Development PIdEDP) in compliance withe Planningand Development Act 2007

Each submission has to include a WSUD outcomes plan demonstrating how the 40% mains reduction and
the stormwater management features will be used to achieve stormwater quality targets. Requirements
include a stormwatr masterplan and a WSUD outcomes plan (in accordance with\Vitterways: Water
Sensitive Urban Design General Cofiehe Territory plan ACT Government, 2009 A review of the
effectiveness of the WSUD guidelines in meeting objectives has been recomthanthe 2012 Strategy
review ACT Government, 204

Regarding alternative water sources, ACT specific guidelines and regulations have been developed to
address specific streams of the urban water cycle: rainwater, wastewater reuse, greywater (sediappe

B. Amendments tdhe Water and Sewerage Regulations 208&re made to allow the separation of
ANBegl GSNI LIALISAa Ay R2YSAGAO0 LINBYAaSa G2 GdKS SR3S
water pipes o0 toilets and washing machineand an external point to facilitate connection to either
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rainwater or greywater in the future (ACT governmenii2B). In addition theRainwater tanks: Guidelines
for residential propertieswhich outlines the rainwater requirements for residential devetamts, initially
released in 2006 were also updated in 20ACT Government, 2040 Opportunities for sewer mining and
effluent reuseshould be followed wittACTEW

Details of the gidelines that aim to support #n WSUDstrategy are available at th&ink water website
(http://www.thinkwater.act.gov.au) and are also listed in Appendix

The Environment and Sustainable Development Directorate manages strategic water policy, including local
implementation ofwater reform, national issues related to water access, pricing and trading, regulation of
water resources and monitoring and report of water quality in ACT.

The Water Utility ACTEW Corporation Limited owns ACTEW Retail Limited and ACTEW Distributibn Limite
which manage water and sewerage business assets, and is 50% owner of ActewAGL (Power and gas). From
1 July 2012, ACTEW Water was established to run the management, maintenance, operations and
YIEAYUGSylLryOoS 27 1/ ¢Qa o6FGSNIIYR aSgSNFr3aIsSo

ACT Health regulas water quality under Public Health Act 1997, in accordance with Australian Drinking
Water Guidelines 2004.

New South Wales

The2010 Metropolitan Water Plaautlines the water strategy for the greater Sydney (Sydney, lllawarra and
the Blue Mountains argaregion with an emphasis on water security via dams, recycling, desalination and
water efficiency $tate of New South Walé¥10. Water and energy conservation requirements for new
dwellingsare embedded in planning through the BASD¢rtificate (Buildng Sustainability Indg@x(NSW
Government 2014). In line with the strategy for increasetbmpetition in water and wastewater service
provision,amendments to thaVater industry Competition Act 20Q®/IC Act) allow licensed private entities

to provide drinkng water, recycled water, sewer mining and infrastructure services under the regulation of
the IPART (Appendix E)Licenses for stormwater harvesting and reuse are granted by the Minister for
Water and assessed against Australian guidelines for watsiclieg (AGWR): stormwater harvesting and
reuse, AGWR guidelines. Local councils are exempt from WIC Act, but still require compliance with AGWR
Guidelines. At the time of writing, the regulatory arrangements governing the third party access were being
revised (see Appendix E for further details).

Stormwater recycling is one of the tools promoted by the Strategy to save drinking water, however
developing the impetus for the implementation of stormwater harvesting and reuse schemes has been a
slow process.

In New South Wales, thénvironmental Planning and Assessment Adt9land theLocalGovernment Act
1993set the framework within which planning and local government operate. State Environment Protection
Policies and Regional Environmental Planglsetobjectives, policies and requirements for developments,
guiding the establishment of local planning schemes. Local Councils are responsible for the development of
local plans and for establishing objectives and targets for stormwater quality througtagenent control

plans or local environmental plans, similarly to SA. The Catchment Management Aeth@NMA} are
responsible for promoting improved natural resouseceanagement at catchment level and atsopromote
capacity building, coordinate reames and facilitate networking to support agencies (such as councils) that
conduct the implementation and ground work (NSW Government 2013).

Flood management policy is overseen by Department of EnvironmenHanithge DEH). The DEH is also
responsiblefor the development of stormwater management objectives. Protection of water quality is
shared between local, state, catchment management authorities and federal government.

Up to 2009, the development of WSUD programs and stormwater management wasingéaran ad hoc
basis, where a number of individual councils in NSUWh as Tweed Shire Council andR{igGai, had
developed local guidelines and objectives for stormwatemagement. Through th8ydneyMetropolitan
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Catchment Action PIafCAP) (lastavised in 2012), a wider attempt was made at promoting the uptake of
WSUD $ydney Metropolitan Catchment Management Autho2612b).

The Sydney Metropolitan Catchment Action PIEDAP) $ydney Metropolitan Catchment Management
Authority 2012b) forms the &sis for natural resoureananagement in the region and is intended to provide
guidance tothe State and local governmesjtindustry bodies and other key stakeholder groups on how to
implement the State plan priorities at local level. The CAP was dewklopeonsultation with multiple
stakeholders, including local government, State and Commonwealth government, aboriginal communities
and local groups. The CAP established targets for Waterways protection (stormwater, aquifers, estuaries,
coast and marine revironment) for 2016.

Land management targets were developed with an emphasis on soil health preservation and catchment
management. These include the minimisation of sediment loads to urban bushland in new release, infill and
infrastructure sites via begpractice erosion and sediment control methodologies, and the reduction of
risks to aquifer, water ways and soil contamination by greywater reuse through coordination of a strategy
on greywater planning, guidelines and approval at local government iSsalney Metropolitan Catchment
Management Authority2012 a,b).

Among the actions specified in the CAP is the development of guidelines and regulations for WSUD
infrastructure uptake at all councils, programs for stormwater quality, harvesting and rewsmeentives;

and update of guidelines for water (effluent and greywater) recycling and water efficiency. Some councils
require developments tachieve stormwater treatment targets, but WSUD is not compulsory.

In 2010, he SydneyMetropolitan CatchmentManagement Authority $MCMA released theDraft NSW
MUSIC Modelling GuidelinédBMT WBM, 2010and the WSUD Interim Reference Guideline for the South
East Queensland Concept Design GuideliN&N Governmer2010s) which provide advice on adapting
guidelnes from SEQ (SEQHWP and Ecological Engineering, 2007) to the Sydney region (Goyder Institute
2011). WSUD objectives derived for the Sydney region are adopted by councils in ydtiesir
development control plan. The guidelines address stormwaterlitgpiadlow management and wetland
protection. The water quality objectives (WQO) are applied to larger developments such as medium or high
density residential developments, commercial areas (with impervious area larger than 3B@®rm
subdivisions with ma than 6 lots or 2,500 fiin size. The interim guidelineSI$W Governmer2010a) set
objectives for a reduction in postevelopment runoff pollutant loads compared to untreated stormwater
from the same development typeThe performance and sizing of treadmt measuresneed to be
demonstrated using appropriate modelling techniques such as the MUSIC model, and in accordance with
the draft NSW MUSIC Modelling GuideligBMT WBM, 2010yhich iscurrently available for comments

In 2014 the Sydney Metropolitan Catchment Management Authorityand the HawksburNepean
Catchment Management Authority merged into the HawksbNgpean Catchment Management Authority
(HNCMARNd to provide avider regional approach to surface water management.

Meanwhile, to protect drinking water supplyo Sydney all developments within th&esignated Sydney
drinking water catchment (the area provides 60% of all drinking water for greater Sydney, the Blue
Mountains, the lllawarra, Shoalhaven and the Southern Highlamadgs) regulaed under the State
Environmental Planning Policy (Sydney Drinking Water Catchment) (82&8PP).HE Sydney Catchment
Authority (SCA) has thwele of managing and protecting theater quality and quantity of the catchmens,

the management ofaw water suply and associateéhfrastructure includingdams,raw waterprovision to
licensed operatorsand the regulation of activities within the catchmeas stipulated in the&Sydney Water
Catchment Management Act 1998 This includes the ability tcegulate @rtain activities within and also
outside ofthe catchment that might impadhe water quality.

Developmensin the Sydney Drinking Water Catchmeme regulated by the State Environmental Planning
Policy(SEPP) 2011. Under the SEPP, proposed developrttattNB Ij dzZA N O2y aSy G dzy RSN
environment plan must have a neutral or beneficial effect (NorBE) on water quality, and should incorporate
current recommended practices or performance standards endorsed or published by themSyst
CatchmentdAuthority related to water qualityThe NoBE on water quality mearssdevelopment that:

1 Has no identifiable impact on water quality;
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1 Will contain any water quality impact on the development site and stop it from reaching a
watercourse, water body or a dreage depression on the site; or

1 Any water quality impact outside the site where it is treated and disposed of to standards approved
by the consent authority.

The Sdzi NI t 2NJ 6SYSTAOALE STFSOG 2SCAWIL)pOuEshledat t A & |
instructions about the meaning of the neutral or beneficial efféoiw achievecomplianceand how to

assess an application against the NorBE t&se NorBE test idesigned foruse by councils and the SCA to
assess development applicatioasd under the SEPP it is mandatory for councils to use the NorBE
assessment tool to undertake the NorBE assessmBmgelopmens are classified into classes using a
standard instrument, the Principal Local Environmental Plan, and then grouped into modségsdrathe
development assessment process and the level of risk from the developmieggessment requirements

are tailored based on the risk classification of a development, with greater detail (e.g. requirements for
MUSIC modelling of stormwater) reqeit as potential risk increaseBhe tool provides questions and
thresholds to assess development applications, a web application to assist councils decide if the
development is neutral or beneficial and if SCA has a conagrete. In additionit also records the

decision process for each development applications. Thus it standardises the development assessment
process increasing the transparency of the procéssaddition,the SCA developed a model clause for
catchment councils to include in their ddgpment control plans, which describes the need for inclusion of
a water cycle management studincluding erosion control and sediment management during the
construction phase)relevant reports and modelling for all developments based on the type atel ctthe
development proposalas part of the assessmenthe NorBe guideline also provides guidance on
modelling and access to information sources tailored to the conditions of the catchment, and is further
supported by documents suchti manuaWa Ay 3 a! { L/ Ay {@RYySeQa 5NAY]AY
2012), which provideguidance on the assessmeriiased on the NorBE context and are tailored to the
specific regional conditions.

Under theLocal Government Act 199cal councils havthe discretion to levy &tormwaterManagement
Service Charge (SMSCjo rate payersfor improved stormwater services (implemexat in 2006 by
amendment of theLGA 1993)An analysis conducted by the Office of Environment and Heritage reviewed
the role of Stormwater management service charge (SMSC) for the period of ZDB (NSW Government
201M). In their survey they verifiethe implementation of the ley in fifty percent of councils (from a
sample of 152 councils) ithe financial year200809. In these councils expenditure on stormwater
management per household increased by eighitye percent compared to the period prior to introduction
of the SMSQhis expenditurewas also fiftyfour percent higher than for councils not charging the SMSC . In
addition amongthe councils using the SM3gforty-five percentof the councilsthe revenue from the levy
wasused to fund ovefifty percent of their stormwater expenditure for 206#. Thusindicating that the

fee structure was being effective in promagiinvestment in stormwater.

According to the NSW governmentp to 145stormwater harvesting and recycling projediave either

been implemented or are under feasibility assessment around the Sydnewidtrefinancial support from

the local council, Sta and/or federal Government as per 201However, he vast majority of projects
were implemented by councils and focus on stormwater harvesting for irrigation and mains seaiags.
Only a few of the projecthave flood management or water quality innpvement as primary drivers
Majority of projects were implemented either with council funding or with the assistance of State and
Commonwealth grants hftp://www.waterforli fe.nsw.gov.au/recycling/stormwater/stormwatermap(see
AppendixE). However, flood managementas citedasthe major driver for the vast majority of projects
(NSW Government 20b).

In 2012 the CAP was reviseApt | Y F 2 Niveaklify yvEh&he first round of public consultation
concluded in November 20135ydney Metropolitan Catchment Management Authority, 2§18, c). The
revision examined the status and progress around the State regarding the SMCMA 2009 CAP targets and its
perceived usefuless. However he process of WSUD integration is progressing slowly. All local councils in
the Sydney area have established a process for developing, implementing and revising their stormwater
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management strategies. However, no local councils have ypbrted the completion of the
implementation of provisions in their revised local plans, development control plans, related codes and
policies for promotion of WSULBydney Metropolitan Catchment Management Autho@12a,c). Fifty
percent of councils we provided with information, tools and capacity building to support the adoption of
WSUD and stormwater management best practices. However, only one percent of the targets for sediment
load minimisation was achieved by 2012 and the impact on LEPs anth&QRg been measured yet.

Feedback from stakeholder groups highlighted the need for development of more specific and realistic LGA
targets for WSUD and NRM; wider data collection and monitoring for comparison to baseline data;
integration of CAP with # planning process (including LEPS), improving collaborative efforts between
agencies and among stakeholders to monitor, evaluate and report progress towards targets (including data
sharing, capacity building and better coordination across LGAs anddgganeies) $ydney Metropolitan
Catchment Management Authorit01z).

Section 68 of the Local government Act stipulates the need for approval from local council for water supply,
sewerage and stormwater drainage work, including private recycled watenseh for sewage processing

of size larger than a single dwelling. The Department of Water and Energy (DWE) and NSW Health act in an
advisory role to councils during the processing of approvals. If the recycled water scheme proponent is a
council the DWE ithe approvals authority. The NSW Office of WATER adopts the National Guidelines on
Water Recycling for water quality, likewise the Australian guidelines framework is adopted for assessment
of section 60 applications for approval to treat and supply rexyevater under the local Government Act

1993 and section 292 applications for approval to treat and discharge recycled water under the Water
Management Act 2000Fhe current NSW guidelines for greywater and treated effluent use and operation of
recycled wéer schemes are provided in appendix E.

TheEnvironmental Planning and Assessment Act J8FRA Act) regulates the planning and development

in NSW and the development approval process. Each local council through their local environmental plan
(LEP) spéfies the requirements for development approvals including private recycled water schemes.
Sewer mining schemes where the treated water is used for industrial purposes alone or with a capacity of
less than 1.5 ML of sewage per day require a statement vif@mmental impact lodged with council. Larger
Aa0KSYSa Frfft dzyRSNJ I OFGS3a2NE 2F WRSaAdaylFiSR RS@S
as per Environmental Planning and Assessment Regulation 2000. NSW Health under the Public Health Act
1991 has the authority to issue orders and direct public authorities to take action in the interest of public
health. Water quality compliance values for recycled water are under the jurisdiction of NSW Health under
the Public Health Act 1991, which needs tibformed of any incidents that may impact public health.

In water recyclingthe Water industry competition Act 2008l0.104 (NSW government 2042 was
introduced to increase competition in the water sector through a system of licensed operators far, wate
recycled water and sewerage supply and for construction and maintenance of the associated infrastructure
allowing access by third parties (NSW Government @012 his was designed to facilitate the entry into
water supply market by private operators der a licensing and regulation regime from the IPART.

The Water Industry @mpetition (WIC) Actaims to facilitate new approaches to water and wastewater
service provision, whilst thd.ocal Government Act (LG Aatas designed to regulate conventional
wastewater infrastructure such as council sewage treatment plants and domestic septic systems. Prior to
introduction of WIC Act, the LG Act was the framework for approval of private water and sewerage
infrastructure.

To achieve greater alignment between theggutatory frameworks from th&Vater Industry Commission Act
2006 (WIC Act and the Local government Act 1998.G Act), the government of NSW has amended the
Local Government General regulation 2005 so that a WIC licensee no longer requires approvatetiater s
68 from the LGA .
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The NSW government undedk a joint review of the WIC Act and the regulatory frameworks for water
recycling under the LG Act led by the Metropolitan Water directorate in the Department of Finance and
Services, with submissionstite review accepted until Feb 2018%W Government 20b2.

In 2012, further amendments to th&/IC Act 200&vere conducted to tighten the regulation of licensees
and two codes of conductte Draft Marketing code of conducfNSW government 20H) and Draft
Transfer code of condu@iSW government 201) were introduced for observance by retail licensees (see
http://www.waterforlife.nsw.gov.au/planninegsydneywater-industry-reform/codesconduc). Public
comments have been received for the two codes of conduct and the modified version is currently waiting to
be gazetted by the relevant minister (as per July 2014).

However further clarification is required ohe legislation. For instance, at the time of writing, last resort
arrangements were not clearly defined in WIC Act. Present regulation states that the minister for finance
YR &SNBAOSa WwWOlFy RSOf I NB I LJdzo t lasOresorghiowelver cudently NJ £ A
the legislation only has broad provisions for a retail licensee supplier failure and does not cover licensed
YVSGU62N] 2LISNIG2NJ FIFAfdZNBQ & ¢KS&S I NB Odz2NNByifeé o
governmert in regard to lack of clarity on themes such as the cost recovery and its distribution mechanisms,
impact on infrastructure planning and communication/roles clarity, rigour of licensing process and
monitoring, impact on existing capacitgeg http://www.w aterforlife.nsw.gov.au/planningydney/water
industry-reform/last-resortarrangements) .

Guidance in NSWkegulationcan be found at:

1 The NSW government website Water4Life serves as the repository for all state specific guidelines
and information on recyctbwater and alternative water sources aimtludes links to the Sydney
Metropolitan Water and Lower Hunter Plargtp://www.waterforlife.nsw.gov.au). Additional
information is also provided on the Offiog Water resource page and the NSW Health Wastewater
and Sewage resource page. Stormwater projects are published in a stormwater map
(http://www.waterforlife.nsw.gov.au/recycling/map Suppat material developed by the State
government include guidelines on technical aspects, service installation and construction, erosion
management and also updates on the stormwater management service charge from 2006 to 2009,
economic incentives for managient at urban fringe (see
http://www.environment.nsw.gov.au/stormwater/publications.htjn

1 The Sydney Catchment Autlity website for requirements pertaining to development withhret
Sydney drinking water catchment area ($e#://www.sca.nsw.gov.au/catchment/development

A number of tools are also provided such as models on assessing demand, rainwater tank yields based on
local conditions  Http://www.water.nsw.gov.au/Urbaawater/Countrytowns-program/Bestpractice
management/IntegratedNVater-CycleManagement/IntegratedWater-CycleManagement/default.aspx

1 NSW Healtlinas a vastewater and swage resource pagehichoutlines accreditation guidelines for
on-site sewage management facilities, all of which had been developed(@i@. The regulation of
on-site systems is the role of the Local government (clause 40 and 41 Local government regulation
2005), whilstindividual system technologies aaecrediteda priori by theNSW Department of
Health fttp://www .health.nsw.gov.au/publichealth/environment/water/waste_water.asp).

1 New South Wales Government Office of Water has aresource page on water recycling,
stormwater. An amount of$80million fundingwas available from 2006 to 2012 faan Urban
sustainability program to help councils undertake stormwater management projects, including
harvesting and reuse.

1 TheWSUD in Sydneyebsite (www.wsud.org) consolidates the information on WSUD from various
earlier initiatives by local councils and government agencies and is maintained by the Sydney
Metropolitan Catchment Management Authority.
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Queensland
In Queenslandhe Environmental Protection Act 199dstablishes the framework for environmental values
for waterways and the water quality objectives to maintain the waterways.

Water Sensitive Urban design is regulated under Eres/ironmental Protection (Water) Poli2p09 At
regional level a number of specific WSUD policies and guidelines apply (see afpehdixddition local
government planning schemes and local guidelines on WSUD, erosion and sediment control also apply.

In 2009 the Queensland Government arded the Environmental Protection (Water) Policy 20@%ting
requirements for urban stormwater management as part of the total water cycle management cofext.
Policy requires all LGAs with more tha® 000 inhabitants to develop and implement Total \WaCycle
Management Plans specific to each goveemnarea before 1/07/2014 For South East Queensland the
deadline wasl/07/2012 (Weber and Ramilo 2012Jhe policy outlines the hierarchy to be used in applying
water quality guidelines in the context ofater planning when there are multiple or conflicting guidelines.

In summary, the prefential policies are primarilthose available from local government. In the absence of
these, state policies are selected, which in turn take precedence over natiomligas (DERM, 2009a).

The Policy also set acceptable methodologies for defining the water quality objectives of urban stormwater
based on monitoring, modelling or best management practices.

In 2006, theWSUD Technical Design Guidelines for South EastnQand(SEQHWP, 2006) established
mean annual loads reduction targets for stormwater discharges recognising the difficulties in using
concentration based targets. These included the temporal variability in outflow concentration and its
associated issueim defining a median value, as well as the fact that moderate concentrations associated
with large volumes of stormwater may still lead to degradation of ecosystems.

TheQueensland Water Quality Guidelin&ERM, 2009aet urban stormwater qualitybjectives for urban
development in Queensland for prand postdevelopment phasesin addition, theUrban Stormwater
Quality Planning (USQP) Guidelines 2@MBRM, 2010)establish climatic regions for Queensland based on
rainfall statistics (seasonality, path and annuaimean). For localities in the boundary of regions, the most
stringent condition is to be adopted.

The load reduction targets for Queensland were derived ugiagMUSIC Version 3 as detailed in thdan
Stormwater - Queensland Best Practidénvironmental ManagemenGuidelines 2009 Technical Note:
Derivation of Design Objectiv@@ERM, 2009b). The reductions d@sed on achievable reductions when

F LILX @Ay 3 OdzNNByid aoSaid LINdkidgimoG&eéunt nfiadthidtugelofeatydn Y I y | 3
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infrastructure designed andonstructed to contemporary standards and sized to operate at a reasonable

limit of economigoerformance and benefit to ater quality.

The load targets for Queensland were deriveddk | Ay3d o6A2NBGISydiAz2y GNBIFGYSy
RAYAYA&AKAY 3 NB G dzNIQieerslsng, Ihis Was Xaunkd fo e aNadratanfioyl treatthént area
equivalent to 1.5% of thecontributing catchment area(Goyder Institute 2011) The guidelines
recommended runoff and pollutant generation parametarsd set bioretention parameterdin addition to
bioretention, further modelling was undertaken using other technologiedeimonstrate tha combinations

of different stormwater treatment technologies (other thdmoretention) could also be used to achieve the

target to allow flexibility in solutions for particuldevelopmentgGoyder Institute 2011

In addition to the State Government geiéthes, specifiguidelines were also developed by some local areas,
such asMackay (DesignFlow, 2008) and Sokiist Queensland (WaterbyDesign, 2010). These guidelines
also set water quality target values aipdovide locally specific guidelines for poduat export modelling
usingtools such as MUSIC.

In December2013 the Queensland government releagbé revisedState Planning PolidsPP). The SPP

aims to simplifythe development application processdto streamline and integratethe State, regional

and localand use planningrheState Planning Polig¢sPP) (Dec.201B)ovides asingle frameworko guide
20t YR aidladS 3I32@8SNYYSyid Ay flFyR dzAS LX FYyyAy3 |
The SPP ensures that development foramtpurposes under th8ustainable Planning Act 2Q08 planned,
designed, constructed and operated to manage stormwater and waste water in ways that protect the
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environmental values @scribed in theEnvironmental Protection (Water) Policy 2008e SPP supersedes a
range of separate planning policies including hwor State Planning Policiealthy Waters(State of
Queensland®013a).The priorState Planning Poligy/10 Healthy Waterg2010) required planning, design,
construction and operation of developments to reduce impacts on waterways, which had resulted in
greater uptake of vegetated stormwater assets (datal 2012).

The SPRequires planning schemes to consider water quality objectives and environmental values of
receiving waters in the planning, design, construction and operation of developments, through the
observance of current best practices fooshwater management (State of Queensland 2013b). Best
practice information for the management of construction and development activities is provided in the
Urban StormwateQuality Planning GuidelisgEHP 2010).

The 2012 review of theSPP 4/10 Healthywatersrecommended: (i) better integration of WSUD with other
aspects of infrastructure such as roads, drainage, water supply, sewerage, parklands; (ii) Streamlining of
WSUD approval process with deemed to comply andcsetffication approaches for appval of standard

WSUD applications and a risk assessment method for innovative practices; (iii) the consideration of high
density living regarding implementation of WSUD, which may not always allow optimal adoption of WSUD
on-site;(iv) integration of 8iod management, stormwater management and open space; and (v) an
assessment of incentive schemes (Bligh Tanner 2012), as infrastructure charges levied on developers do not
provide discounts for adoption of better outcomes than the minimum requireméntke guidelines. The

SPP incorporateaspects ofecommendation(ii) in the streamlining of thelevelopment approvals process,
however the local government is responsible for implementation.

Currently, nfrastructure charges for roads, stormwater, parknd community facilities are set by local
government, whilst water and wastewater infrastructure are set by a water distributor retailer. Stormwater
charges can be set by local government up to the maximum rate per impervious area ($1G fmr m
industry and rural and some commercial land use) as specified under the State Planning Regulatory
Provision (adopted chargesState of Queenslang012)

Development applications are assessed under Swestainable Planning Act 20Gthd the sustainable
planning egulation 2009 (14 May 2009). The Queensland Development code and associated guidelines
provide the legislation and associated interpretation relevant to water management and alternative water
systems.Until 2012,the Queensland Development code MP4@tained the requirementsthat new
dwellings had to achieve minimum water saving targets whicbuld be achieve through a range of
measures such as alternative water sources, Wwhich weremost commonly fulfilledoy the installation of
rainwater tanks, tygally a minimunbkL tank for a detached dwelling, and water efficient fitting&¥ater
reduction targetshad beendetermined for each of the climatic zones in Queensland to account for their
respective rainfall conditionsSince 1 Feb 2013 buildings ird@b longer have to meet compulsory water
savings targets, following the repeal of laws mandating the installation of alternative water supply systems.
In the current legislation, local governments capply to the Minister toopt-in to water savings
requirementsor for the inclusion of mandatory water saving featutey’ NB O2 Iy A G A2y 2 F v dzS
climatic conditions and regional circumstancBsiilders in these local government areas will still need to
comply withminimum requirements fowater efficient appliance and fitting&Vater supply systems such as
rainwater tanks and grey water treatment plants can be installed voluntarily by homeowners and builders in
all areas of the state. Builders who install a water saving system (either voluntarily meet local
government requirements) must comply with the health and safety standards set out in the Queensland
Development Code Part 4.2 Rainwater tanks and other supplementary water supply systems (for
residential ¢ class 1, 2 and 10 buildings) ad Part 4.3¢ Supplementary water sources commercial
buildings (for commercial and indtrial - class 3 - buildings)(Department of Housing and Public Works,
2013)

Provision of recycled water falls under theater Supply Safety and Reliability A2008) which requires
recycled water providerg¢includesrecycled effluent, wastewater from industrial or primary activities and
coal seam gas water (treated, untreated or miRednd scheme managers to develop a recycled water
management plan (RWMP) whichtboes a risk management approach for the provision and operation of
recycled water schemes and also reporting requirements for each scti@ardance on fulfilment of these
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requirements are outlined ithe Water quality guidelines for recycled water sctes(Nov.2008)and the
Recycled water management plan and validation guideliidsv 2008) (State of Queensland 206t}
Recycled water providers are defined as entities that own infrastructure for the productioswgply of
recycled water or for supplyf recycled water alone.

Greywater and blackwater systems are covered through Rhembing and Drainage Act 20@hd the
Queensland Plumbing and Wastewater Code. Approvals feitengreywater diversion and treatment
systems of capacity ued 50kL pedayfall under jurisdiction of local councils for assessment, approval and
monitoring. However, homeowners or property owners are responsible for the care of the systems.

Many of the policies were focused on single issues and ended promoting uptake lef singces (QDC
MP4.2 alternative water sourcefegional Plan implementation guidelines(2009) drives stormwater
capture for instream protection)g but they could be better formulatednd aimed atmultiple integrated
outcomes(Goyder Institute for WateResearch, 2011)Gaps in capacity or inconsistency in legislation are
being filled through collaborative initiatives, e.g. capacity building, forums, and compliance activities.
Examples are the CEOs committee for Natural Ressuvt@nagement and the Hdty Waterways
network, both involve stakeholders from state, local government, water utilities and community groups.
The initiative has beeneffective in addressing construction site erosion and sediment cankbilst the

issue wasaddressed in legislatn, the actual implementation had historically been ineffective, but via
coordination and collaboration between local and state government to undertake compliance activities and
educate the industry has since imprové practicegJones et al 2012). Atieer keygap dentified wasthe

lack of clarity in the requirements for management of the new WSUD apsstEonstruction with most
assetsonly managed reactively if community complains, a situation that creates uncertainty in resource
budgeting (Jonest al 2012).

Tasmania

l A&d02NROFHEE@Y ¢lFaYlFryAlrQa ad2N¥gl GSNI YIFyF3aSYSyid afl
focused on flood mitigation, butirecent years therewas growing interest in the adoption o more

integrated approach to stormwatemanagement that encompasseNVSUD including pollution andater

quality management. However, given the absence of a wider framework or plassaitre State, WSUD
initiativeswere adopted in a fragmented manner led by initiatives from individual councils

The State Policy on Water Quality Management 1968PWQM) aims to achieve the sustainable
management of surface and groundwater resources in Tasmania by protection of water quality, whilst
allowing sustainable development according to the objective¢ 6fa YI YAl Q& wS &2 dzZNDOS al
Planning system (Schedule 1 of tB&ate Policies and Projects Act 1§9Bhe SPWQM also sets the water

quality objectives for Tasmania.

Under the SPWQM all estuarine and coastal surface waters in Tasmania nequeeted environmental

values (PEVs). PEVS are set based on catchment boundaries or municipal boundaries and provide a strategic
framework for water quality management in view of the long term sustainability of surface water use. The
process for setting PEVsaurs through collaboration between the Department of Primary Industries, Water

and Environment (DPIEW), council administrators, regional park planners and marine planners where
applicable; followed by public consultation led by the DPIWE. Based &EWe Water Quality Objectives

are developed. At the time of writing 22 municipalities/catchments had completed their PEVs.

The State Stormwater Strateg{Government of Tasmania, 20 0developed in consultation with local
government, was intended as a &avide guidance document. It sets quality and quantity targets for new
developments based on Integrated Water Cycle Management (IWCM) and WSUD princifies.
Stormwater Strategy is in line with the approach set in the National Water Initiative (NWN\AM@MS for
stormwater management. The Strategy aims to provide development appraisers with planning and
regulatory responsibilities with strategies, processes and tools for assessment of stormwater management
strategies.The StrategyecommendsWater Sengive Urban Design, including rainwater tanks, wetlands,
swales, porous paving and rain gardens, as best management practice for treatment and beneficial use of
stormwater runoff in new developmentdt recommends the development of stormwater management
plans from Councils for thmanagenent of stormwater and encourages adoption of bmps for stormwater
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managemenbf residential, commercial and industrial developmerntgequires all new developments that
create 500M or more of additional impervious surfac (including subdivisions, roads and large
developments) to incorporate best practice stormwater managemkgrirovides detailed information for a
range of stakeholders on strategy and relevant details explaining WSUD and its applicEterstrategy
also provides examples and references from best practices from around Ausiraliadingfinancing
options, guidance on stormwater education programs.

The Strategy applies to individual homeowners and the community too, by promoting sustainability through
water conservation, rainwater harvesting, native landscape design and environmental education, while also
providing considerable visual and public amenity benefits.

Implementation of SPWQM occurs via local planning schemes thtbedrand Use Planning dpprovals

Act. Stormwater treatment targets were stipulated in DPIWE (2010) as discussgdyater Institute for
Water Researcf011).The water quality objectives set by the strategy apply to any new development with
an impervious surfacareaequal toor greater than 500

Management of stormwater in established urban areas is basealrk-based prioritisation of catchments
F20dzASR 2y a4l G & SdzedshE and wayel aSagengni controls are required during
construction stage, andeed to be introduced during the Development Application process through the
inclusion ofdetailed soil and water Management Pla@ause 31 of the SPWQM requires the incorporation
of stormwater management strategies to control runoff from development pgls at both construction

and operation phases of any development for maintenance of the water quality objectives in planning
schemes.

Clause 33 requires erosion and stormwater control to be addressed at design stage. In addition, it requires
the development and maintenance of strategies for prevention of stormwater pollution at source by State
and local government; and the implementation of a stormwater management plan (when there is risk of
detriment to water quality objectives) by councilBest pracice guidance on sediment and erosion control
measures are provideth Soil and Water Management on Building and Construction §&egernment of
Tasmani&008).

Further giidanceis providedin Stormwater Management PlagA modelfor Hobart Regional Coureig A
Focus on New Town Rivulet Catchmexrivent Estuary Program 2004).

New developmentsare required to bedesigned to minimise impacts on stormwater quality and, where
necessary, downstream flooding or flow regimes. Stormwater should be managedemtddt at source
using best management design practiceg.(&/ater Sensitive Urban Design) to achieve phedetermined
stormwater management target&Goyder Institute for Water Resear211).

In the last 10 years in an attempt to consolidate stormwatenagement in southern Tasmania, the State
government backed the Derwent Estuary Program with the aim to imptw/gvater quality through the
development ofresources and the implementation of programs for various sectors: local government,
industry, community and schools Chrispijn and Wiese 2019. To facilitate such investment the
government hadnvesked into the development of a stormwater task force, coordination of stormwater
Y2YAU2NRY 3 LINPINFYEAEX RSGSE 2 LIV Sy imangaF andt & modél foritheQa 2
stormwater management plan, training workshops and forums and assistance in the preparation of grant
applications through the creation of a stormwater officer position, wdorole was toassist in the
development of funding appations, technical advice, development and training and linking interested
parties in implementing WSUD projects. This has leatth@éoimplementation 0f40 WSUDstormwater
projectsin the last 8 years by local governmeand industry The funding for sch projects came from a
range of sourcesgspecially fronfederal governmat grants given the absence 8tfate funding.

The State government through the DEP established a stormwater project to improve the water quality
through the development of resoues and programs to support local government, business, industry,
schools and community, and to increase WSUD opportunities in Southern Tasmania by focusing on high
profile WSUD sites. Stormwater champions were identified and sought to implement WSUDOispiojac

range of settings. These ranged from local governments, road and trandppertments universites

major industresand retail/commercesectors
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Through this process a number of WSUD projects at various scales were implenagated number
recevedNBE O2 Y A GA 2y k| g waktd abt ag Eréker bedweed Faridu® stakeholders amsbist

in the application and receipt of Federal granighich allowed better coordination between the various
stakeholders and a more structured implementatiprocess, with alignment between State objectives and
council projectsChrispijrandWiese 2013.

The Land Use Planning and Approvals Act 1888 out therequirements for developmentnd the
amendment of planning schemesTasmania.

In order to suppai G KS {GNI} GS3Iesx 3IdZARSEAYSA | YR  adzlJLi2 NI A\
conditions were developedest practice guidance on stormwater treatment options to achievetdngets
isprovided in the following documents:

1 Water Sensitive Urban Desi@uidelines for Stormwater ManagementSouthern Tasmania (2006)

1 Model for Urban Stormwater Improvement Conceptualisation (MUSIC, version 4, 2009)

1 Water Sensitive Urban Desi@mgineering procedurdsr Stormwater Management ifasmania

(Tasmanian Governemt 2012

Best practice guidance on managing urban waterways is provided in the docUiasm&anian Waterways
and Wetlands Works Manual (2003).This document also provides information on enabling mechanisms to
improve themanagement of stormwater managemeint Tasmaniavhich addressed capacity building and
projectfinancing.These include:

1 A review of financing options to support stormwater management
1 Education and training activities to increase community awarenessnameve skills of stormwater
practitioners

The Tasmaniahocal government Act (199Bas the provision to levg numberof charges for stormwater
management systems for pollution control. Service rates/charges or special rates/charges under the LGA
could be used for funding retrofit systenighe trigger for use of such systems is the apparent deterioration
of waterways due to contaminated runff in an established area and the general works program is unable
to cover the capital cost of thmanagement systemsFor privately funded systems:utin is required on
construction quality and O&M needs before handover to council, where pollution occurs enforcement is
possible under EMPCA. Also covers permits, pay per use, incergigtsenforcementactivities, grant
funding and provides risk matrigr catchment assessment.

Reuse of treated effluent from wastewater treatment plants is actively encouraged under the State Policy
on Water Quality Management 1997. The EPA conducts the assessment of proposed recycled water
schemes, whilst local governmieis responsible for the regulation of recycled water schemes. Proponents

of class B recycled water schemes are advised to consultEhgironmental Guidelines for the Use of
Regcled Water in Tasmania, December 2qU02asmanian Recycled Water Guidelines) which provides an
overview of the environmental issues that need to be addressed, the management requirements and
information on the preparation of a development proposal and iemvmental management plan for a
recycled water schemes assessment. Proponents of class A recycled water schemes are required to submit
applications in accordance with the requirements of the National guidelines for water recycling: Managing
Health and Enwvonmental Risk 2006. In addition, tHeffluent Reuse Feasibility Stugyidelines(2011)

provide guidance on the information required by the EPA for assessment of reuse feasibility and issue of
permits.

Northern Territory

The Northern Territory Water & 2004 is the main piece of legislation governing water resource
management in the Northern Territory. The Act stipulates investigation, allocation, use, control, protection,
management and administration of water resourceBhe Minister (Department of &nd Resource
Management) througtController of Water Resources administers the Act and is responsible for approval of
permits and licences under the A&ublic health controls in regards to water supply fall under the Public
Health Act administered by thé&epartment of Health and Families.lts implementation and the
development of appropriate licensing, regulation and compliance is the responsibility of the Water
Management Branch
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The Act also regulates the use of water, and allows for beneficial use viater bodies (surface and
groundwater), defining applicable environmental values and associated water quality objetihaes. the
Water Act an area can be declared a Water Control District, requiring enhanced management for the
preservation of groundater reserves, river flows and wetlands. The current Water control districts are
Alice Springs, Daly roper, Darwin Rural, Gove Peninsula, Great Artesian Basin, Tennaiit Creeland
Western Davenport regions. For such districts, Water AllocationsPtan be declared, where water
resources are allocated to various uses and require strategies for management of water use and efficiency.

TheNT Planning Agdoverns land developmenbDevelopment consents are required for subdivision of land

For greenield in unzoned areas a development application needs to include a land suitability assessment
and a stormwater management plan, to address drainage, soil impacts, wastewater management and storm
tide, riverine and localised stormwater flooding (NT GoventrR014). In addition, development in priority
Environmental Management areas may be required to prove that the subdivision will not have detrimental
impact on the environment.The Development Consent Authoritgan place conditions on new
developments(Mavlian and McManus, 2009). Thisechanism has been adopted in the Darwin Harbour
region to incorporate WSUD features as a requisite in new developments.

The Environmental Impact Assessment Agivesthe Northern Territory Environment Protection Authority
(NT EPApowers toassesghe new development proposals artd provide advice to the Minister for the
Environment, when these are deemed to pose a risk to the environment (NT EPA 2013 a).

The Northern Territory doesot have a clear overarching policy tment or legislation thapromulgates
implementationof WSUDIPP| personal communicatioB013 NT Govenment 2014).

In terms of stormwater management, the Northern Territory government identified the need to manage the
impacts of development at ggonallevel and developed th®arwin Harbour Strategy 206815 (Darwin
Harbour Advisory committee 2010The strategy providka basis for strategic development planning for
the Darwin Harbour region by establishing a vision and goals, and a range of suppoe@manisms to
allow WSUD implementation on all new large greenfield developments in the Darwin Harbour area
(McAuley et al., 2009).

TheWater Sensitive Urban Design Strategy for Darwin Harbour focused on the development of policy, tools
and resourcedor the region and was conducted as a collaborative project bypteeiousDepartment of
Planning and Infrastructure (now Department of Lands, Planning and Environment, DLPE), Department of
Natural Resources, Environment, Arts and Sport, NRETAS) witbrisénopn the Commonwealth Coastal
Catchments Initiative program (NT government 2012b). The Strategy intended to create an enabling
environment to ensure commitment tahe water cycle and stormwater management through the
development of a WSUD frameworkhig resulted in the development of extensive supporting material to
support government agencies, landscapers, engineers and developers to build capacity for the
implementation of WSUD, includinguantifiable objectivesand enforceable targetsihtough a workshop
involving industry practitioners, researchers and local planners, preliminary WSUD design objectives
suitable for the Darwin Regidmave been developed (NT government 2012c). According to the guidelines,
stormwater discharged from development areas should be treated hétst practice measures to achieve

the targets (McAuley 20090 The loadase values derived in the WSUD Planningi&aie based on MUSIC
modelling taking account of local conditions and best practice stormwater treatment infrastructure sized to
operate at their limit of economic performance. The treatment systems were modelled using standard
design parameters for sulmpical and temperate regions, although systems in the-grgt climate of
Darwin need to be modified and the impact of such changes in the system performamgen@vn (EDAW,
2007).

Up to 2009, there had been extensive activity on the development of goeteand supporting material to
build capacity on WSUD as part of the strategy, with theettgament of a WSUD objectivgmlicy and
legislation framework, including develo@mt classification, modellinglesign tools , design guidelines, etc,
MUSIGnodédling for Darwin, technical analysis, e&véilable at the website
http://www.equatica.com.au/Darwin/swudstrategy.htl Studies conducted at the time examined the
potential for application of a range of WSUD features, such as rainwater tanks, wedlashtiéoretention
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basins to the climatic conditions of the Darwin area. The initiative was also supported by the development
of guidelines addressing technical aspects such as operation and maintenance and handover procedures
from developers to local govement and the documentation of WSUD features desigd implementation

in adevelopment showcase, Bellmack

Since 2009, there has been limited progress regarding the incorporation of WSUD into formal legislation,
however inpractice WSUD requirements argequisite for any nevgreenfielddevelopment in the Darwin
Harbour area stipulated in the Development Agreement for new subdivisints adopted by local
government (e.g. City of DarwiNTDPI 2012, personal communication). The interim guidelines are
adopted for assessment of WSUD feature design and verification of implemented features which falls under
jurisdiction of the DPI.  Handover requirements establish that a developer is responsible for operation and
maintenance of WSUD features for two yeaafter which the management responsibility is passed to the
local government provided the expected performance and quality are achieved. The implementation in such
regard has been facilitated by the limited number of depments and WSUD features Darwn,
approximately less than 30 features in total, which has allowed government approval agencies to closely
examine and follow up the progress of WSUD implementation in each of the developments, thus allowing
the buildup and capture of ihouse capacity olVSUD assessmeiDPI 202, personal communication).
Further information on WSUD guidelines and supporting material is available in apgendix

Recycled water schemes are regulated by the Department of Health (DoH) under the Public Health Act and
by the Waste Management and Pollution control Act 1988ministered by theNT EPA Approval
requirements are stipulated based on the volume of recycled water generated. Schigasg
wastewater up to 150 equivalent persons or 22 kL/d fall under the i@lzgson of dternative onsite
wastewater systemand require (a) product approval, (b) installation by a licensed plumimet,(@ Fulfil

the requirementsset by the DoH. Operation of larger size schemes need to followGthidelines for
Management of Recycled Water SystentSeptember 2011(NT DoH 2011a), which adopts a risk
management approach aligned to the Recycled Water National guidelines , requires approval from NT
Power and Water Corporation arsl administered by the Department of Planning dnffastructure(NT

DoH 2011a personal communicatior®n the other hand the installation of small-gite systems, including
greywater systems is controlled by the Building Act and these are certified byesifiying plumbers or
designers within desitated building control areas under tlgode of practice for small esite sewageand

sullage treatment systems and the disposal or reuse of sewage effiNerthern Territory Government,

1996) Outside of those areas the administering authority is theilenmental Health under the Public and
Environmental Health Act for septic tank installations (NT Governmenta201Qnsite treatment systems
including greywater treatment devices need to be jaqgproved by the Department of Health prior to sale

in the NT. Regulation/Factsheets on relevantsite and wastewater management systems are provided at
the Department of Health website (last update 2012). These include:

A Principles for incorporation of WSUD Obijectives into NT policy and legislation (Mavlian and
McManus 2009): assessment\WWISUD implementation frameworks, the barriers and opportunities
for WSUD in Darwin (McManus 2009) were examined from 2007 to 2009, whilst the intention for
adoption into legislation has been stipulated, to date WSUD hagetdieen formally integrated
into legislation;

A Analysis of WSUD technology options: detailed analysis of technological options and treatment train
options suitable for Darwin conditions was conducted and monitoring strategies for verification
were develped (DAW2007,Knightset al2009);

A Guidelines and toolfor WSUD implementation and assessment: guidelines and tools developed
covered concepdevelopmentand planning EDAW2007, NT government 200%a Knights et al
2009 McAuley and McManug009), site assessment (McAuley 2009a), modelling teistinical
design of features (Knights 2009d, McAWE&P9b , McAuley and Knights, 2008peration ad
maintenance needKnights 2009a, b,c) archndover guidelinescAuley 2009c
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A Training material and a development shease: to fostethe capacity building a series of ten
lectures introducing WSUD and additional literature on case studies werdogedk including a
WSUDshowcase development in Bellmatckdemonstrate the design of a range of WSUD features.

Victoria

In Victoriathe State EnvironmenProtection Policies (SEPPs) provide the statutory framework of publicly
agreed environmental objectives, based on beneficial uses and environmental values. The SEPP also
contains some catchment specific schedulésr examplefor the Port Phillip Bay anthe Yarra River. The
policyrequires that receiving waters should not be compromised by runoff from urban and rural areas and
some sections specifically refer to stormwater control.

Melbourne, Victoria, is considered among the capital cities as the nogsessful in mainstreaming WSUD.

This has been supported through a number of factors: (A) Best practice environmental guidelines and
defined water targets linked to SEPP; (b) Defined and clear responsibilities for WSUD implementation
marked between Melbome Water (catchments >60ha) and LGAs (catchment up to 60ha), (c) Large number
of demonstrations projects and analysis proving concept and cost effectiveness; (d) Capacity building
programs: Clear Water and Living Rivers which have beegoimy for 5 yees, (e) Planning rules
amendment of clause 56 in Victoria planning provisions requiring WSUD in new subdivisions, (f) Champions
and leading municipal councils; (g) Organisational leadership: Stormwater Victoria, Melbourne Water,
Municipal Association of ®tioria (MAV), specific urban developers and consulting firms (Morison and
Chesterfield 2012).

The Urban Stormwater: Best Practice Environmental Management Guide{(Miesorian Stormwater
Committee, 1999)provide guidance on the preparation of plans orastgies for the environmental
management of stormwater to achieve the water quality objectives established in the fSBEYitoria. It
recognised that there are several wats estimate the level of treatment required to meet the SEPP
objectives such amonitoring, modelling or generic values. The guidelines progideange of tools and
objectivesthat can be achievetased on receiving waters and best practice.

To standardize the assessment of proposed WSUD meaancto meet the water quality objecties,
Melbourne Water has a detailed set of guidelines on the appropriate use of MUSIC modelling within the
Melbourne Water catchment zone. The guidelines for the use of MUSIC (Melbourne Water, 2010) define
rainfall zones, representative years, modellinggmaeters for runoff and pollutant generation as well as
suggestions for appropriate treatment measures. The purpose of the guidelines is to maintain consistency
and to ensure that the assessment and approval process is as efficient as possible.

Guidance dr regions outside of Greater Melbourne are provided by WSUD Engineering Procedures:
Stormwater(Melbourne Water, 2005), which establish hydrological regions for the remainder of Victoria as
well as adjustment factors based on mean annual rainfalthi;m scenario, one can determine the area
required by a particular treatment to achieve the reduction in pollutants for a development in Melbourne
and using the adjustment factors, calculate the required area for a treatment device in a different region of
Victoria.

In Victoria, all elements of WSUvater, wastewater and stormwaterare integrated in Victoriaplanning
policy. An example of this includes the Melbourne 2030 Greener City initiatives andr#reiation into
Clause 12.07 of the VictoriRlanning provisions.

The Victoria Planning Provisions regulate the implementation of WSUD in Victoria through Clause 56.07
(Integrated Water Management requirements). Clause 58L&tandard 25 states that:

GC¢KS dzZNBlFyYy &ad2NX)gl (SN YIDesighes Y iyidet the &cdrrén® West Yralide o0 S
performance objectives for stormwater quality as contained in the Urban StormwatBest Practice
OYGBANRBYYSYGlt alyl3SYSy(d DdARStEAYSa 6xzA0G2NALY {0
New subdivision athgreenfield developments must meet the Clause 56.07 requirements, but existing urban
areas can have developments approved under Clause 55 which are not subjected to these requirements
provided justification for the reasons for an exemption from Clause 56.07caepted by the local coundl
OKA& dzadzr €& | LIXASaEa (G2 NBAARSYUOUAlIf &adzoRAQGAAAZ2Y A
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less than 1 hectare and unable to meet best practices for onsite stormwater treatment. Under such
circumstancesoffset payments may be applicable for the subdivision upon approval by local government
and notification to Melbourne Water. Although commercialdustrial and residentiadlevelopments under

clause 55 are not required to adopt WSUD measgrasiumberof councils have attempted to incorporate

IWM requirements for such typef developments by amending their planning requirements (Cities of
Bayside, Melbourne, Port Phillip, Stonington and Yarra), but these changes are still under consideration at
the office of the Minister of Planning (Morison and Chesterfield 2012). As a result, WSUD is typically
implemented in large nevgreenfield developments. WSUD attempts at strestale have been seldom,

given the tension between traffic useand uncertainty regalingthe costing.

In a survey of 36 councils in VictqrieB% of LGAs indicated that they enfalcte Clause 56.0Which
forced many councilo consider WSUD assets in their policy, design, construction, coityramgagement
and maintenance(Eggleton, 2012. However, not all councils enforce the requirement for WSUD in
subdivisions as per clause 56 (82% out of a sample of 36 LGAs surizgygefioh 201Q

Clear Water Victoria is a capacity building body instituted in 2002 to improve the capachg ofater

industry toenable thetransitioninto water sensitive cities. It serves as a repository and disseminhtibn

for knowledge exchange, tools and skills buifdprograms, providing resources (including links to current
legislation and guidelinesase studies, etc for Victoria) atfior the promotion of best practices through

tours and activities The program is funded by Melbourne Water, EPA, Municipal Association of Victoria
dal! 0 FYR 5{9d wSFSNI (2 [/ fSI NBI| (obdexX) cludig @dsistah@ orf 2 NJ
/ £+dzAS pc SESYLIiAzy LW AOFGA2YS OKSOltAaida SG0O o
also provides detailed resources for land developers on stormwater management, targets, tools such as
offset calculatorsetc (http://ldm.melbournewater.com.au/).

TheLiving Rivers Prograiman initiative from Melbourne Water in partnership with 38 LGAs aimed at the
development of WSUD guidelines and capacity based on the needs of councils in Victoria initiategl in 200
(Melbourne Water 2012).1t aimed to address development of design guidelifiess the creation ofa
framework based on life cycle of WSUD features including design, planning eerggag governance and
capacity buildingor WSUWD, in councils¢ for suppot of sustinable stormwater managemenincluding
treatment and IWMLJ | Yy Ay 3 & 8|, 2012) IiNBrogaynip®videfunding contributions,
expertise and guidance from stormwater planners and WSUD experts to-dayiftity, develop and
implemert projectsat local government areag\dditional information on guidelines for WSUDpsesented

in AppendiE

From 2006 to 2010/11 there was growth in capacity on WSUD implementation in Melbourne, driven by
regulation mandating stormwater treatmentofaf NBaARSYy (GA L f & dzo RAGAaAA2Yya |
of funding capacity building programs via the Living Rivers Program. However, growth had not been
uniform across all LGAEdgleton 2012 The currenfWSUD capacity and the factors influencirgpacity
development can be grouped in three LGA categories: High, talmreedium performing councilsyith
characteristics outlined as pérableD-1. That study showed a strong link between capacity and WSUD
commitment.

OverallWSUD is still seen as a passive practice, mostly driven at departmental level from bottom up (not by
senior management), with a few exceptions where councils are strongly committed to WSUD practices
(Eggleton 2012). Among the challenges is the abdityetal with the increased complexity of IWM, which

due to lack of skills excludes the lower capacity councils from adopting more complex treatment features.
Data also indicate the need for further builgh of capacity in councils before mainstreaming ofUScan

occur, particularly regarding adequate resources and-emg O&M of features (only 8% have capacity to
assess planning permit applications that have stormwater quality management, 18% have targets for
stormwater quality, 44% consider SW qualityrik@whenever conducting o#n infrastructure projects and

34% have budget for stormwater quality works). Thematically developmental needs identified include:

1 Commitment: support by senior management;
1 Community: want for greater guidance on community eregagnt from Melbourne Water;
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1 Champions: valuable for councils with lower perceived capacity, as capacity improves cross
departmental groups take on this role;

1 Knowledge and resources, significant increase in knowledge, but still low resource capacity;

1 Polcy and planning: LGAs seek for direction from Victorian Government via SPP, rather than having
to develop and adopt local planning scheme amendments;

1 Process management: good progress.

1 Maintenance and enforcement: Inadequate knowledge or resources toteaid/SUD treatments

¢ whilst 92% of LGAs undertake routine maintenance of WSUD features and qualitative data
indicated adequate knowledge , resourcing may be the largest issue as only one council had a
dedicated funding stream for WSUD assets ;

1 Implementtion: large number of demonstration projects on the ground.

To address the various needs Melbourne Water is implementiféerent programs on capacity
development based on needs of each council and ties through contractual agreements, associated with
access to program funding into future years for councils. The capacity building program is tailored to the
needs of individual councils and includes training sessions within councils on assessment of WSUD health
and operation and maintenance.

TableD-1: Performance attributegEggleton 201p

Category Characteristics

High Comprehensive IWM strategies
Implementation of targets adopted and in place
Technical working groups that facilitate interdepartmental ilveonent

Active champions

Medium Outdated stormwater plans that have been implemented and are due for rey

Active champions with some interdepartmental involvement (e.g. via gt
meetings on projecby-project basis or facilitated individually by WS
champion)

Low Typically located in fringe areas faced with rapid growth
No comprehensive IWM strategies in place
Lack of champions or interdepartmental involvement

WSUD implemented on a projeby project basis

Current steps required for further WSUDnsolidation as identified by Morrison and Chesterfield (2012)
include:

(a) Extension of urban runff requirements from clause 56.07 to apply to other development types via
planning or building regulations;

(b) Need to delineate WSUD responsibilities for stormavahanagement under the local Government Act
¢ not currently covered by currenégislation;

(c) Development of sustainable funding mechanisms: only one council (h=33) had a designated budget for
O&M of stormwater features and 34% had a designated budgetdiestruction of stormwater quality
worksEggleton et al 200)2E.g. special charge as per the NSW local government Act.

(d) Revision of outdated stormwater management plans (updated targets, plans and actions).
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Alternative water sources (rainwater, stormtea, recycled water) are regulated through a range of
legislative pieces. The Victorian planning provisions encourage in principle the conservation and wise use of
natural resources including water (De Sousa and Hardens 2012). VPP claus® drc6@rags the use of
alternative water sources and better management of water.

The Safe Drinking Water Act 2003 is the regulatory framework for drinking water supplied by water
businessesand requires compliance with ADWG and Australian Guidelines for Augmemtafio/Nater
supplies. Specific alternative water sources fall under State and national guidelines (appendix E).

Current water resource ownership arrangements are set in the Water Act 1989 (Water Act) which grants the
Crown control of all water, except whe individual rights are awarded, such as the free use of water from
waterways and bores for domestic and stock use, use of rainwater or other water form that occurs on land
occupied by a person for any purpose (section 8).

Wastewater and stormwater in th relevant sewerage and stormwater drainage infrastructure can be
interpreted as owned by the relevant infrastructure owner, i.e. the relevant water authority, or LGA as per
the Local Government Act 1989ic). Access to such structures for water recyalagiires thus negotiation

with the relevant parties.

Since 2011, the Victorian government has been conducting major reform of its policy and legislation to
achieve better alignment with its current strategy. Thizing Melbourne, living Victoria roadmdbiving
Victoria Ministerial Advisory Council 2Q1Government of Victoria 20)2outlines the strategic directions

for reform n the water sector which aim to achieve greatdiversification of water sources via integrated
water management, better integtion of urban and water planning and to increase customer choice. The
Office of Living Victoria (OLV) was created to drive the reform through coordination of urban and water
planning and thus to cordinate the delivery of integrated water cycle managerhin urban areas. The
reform aims to facilitate the development of Integrated Water Cycle Plans for growth areas and inner
Melbourne; and will examine Water industry regulation and amend the Victoria Planning Provisions to apply
the current performanceequirements for the management of stormwater more broadly. These will include
(i) changes to the Water industry regulation to facilitate greater tariff choice for water customers and to
ensure developer charges are cosflective; (ii) development of imstment guidelines and decision
making tools that better reflect the value that the community places on urban amenity and the
SYGANRYYSYGTOoOAAAD SEGSyarzy 27 aSto2dNyYyS 21 (SN2
governmentowned stormwater infratructure; (iv) Review of regulatory requirements to facilitate use of
alternative water sources and (v) facilitate investment in wastewater reuse trough development of
guidelines for sewer minindpitp://www.livingvictoria.vic.gov.au/policyobjectives.htnt).

As part of the reformClause 56.0D4 of the Victorian planning provisiomsll undergo review to assess its
effectiveness and to investigate thextensionof requirements to commercial and industrial land use to
improve stormwater managementn addtion, anong the factors being investigated are the barriers for
management of stormwater. In particular, the stormwater offset program is being examined to verify if the
current price of offsets is adequate or if it is having the perverse outcome ofgaasna hindrance to
improve stormwater quality. Ithe cities ofBendigo and Shepparton the Councils also operate a form of
offset scheme (the last one as a trial) but focused on infill developments instapdesffield

The Stormwater StrategyA Melboune Water Strategy for managing rural and urban +affi(Melbourne

Water 2013)alignsMelbourne Watef &tormwater strategy ofi 2 G KS { G ( SeQ & aindsltdi SNJ a
support liveability bypromoting the management and use of stormwater to suppoHditpurpose use to

reduce mains water use, preserve amenities and support industry and agriculture, through increased
collaboration with local governmemind other stakeholders

The Department of Health is also currently undertaking review of itslddigis and guidelines on alternative
water supplies (as per March 2013).

Western Australia
The WA State Planning Policy 2006 (SPP) recognised the urban water cycle and the interconnectedness of all
water resources. The State Water Strategy (2003) incatpdrdesign objectives for WSUD and included
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targets for demand management, water quality and quantity, flood and recommendations for modelling (in
Better Urban Water Management 2004).

The 2006 State Planning Poli2gy® Water Resourcestipulated the consideration of total water cycle
management and WSUD principles in local and regional land use plannmgifatevelopments consistent

with current best management practic&overnmentof Western Australia, 2006)The policy seeks to
achieve no net diffeence in terms of water quality, unless the post development conditions are better than
pre developmentThe State Water PlariGovernmentof Western Australia, 20Q#ecognised the need for
integrated water cycle management and WSUD for better integratibtand and water planning.To
provide guidance on the implementation of the Policy, the Western Australia Planning Commission released
the documentBetter Urban Water ManagemerfWAPC and WADPI, 2008), providing a framework for the
consideration of waterresources at different planning stages. Moreover, it identifies the agencies
responsible for the required actions at different planning stages and project scales.

Differently from other States, ater plannings under theresponsibility of the Departmeraf Water, whilst
the Water Corporation is responsible for the development and implementatioth@fintegrated Water
Supply Source Scheme for 2@0B0(Water Corporationundated).

Regional or subegional strategies or scheme plans are prepared byeSigencies and approved by the
Western Australia Planning commission (WAPC) on advice from the Department of Water R2gjivihal
water plans are prepared to bring together existing statutory water management, drinking water source
protection, drainage ath floodplain management plans into one planning document based on a catchment
management approach. The regional water plans and drainage and water managementajplane
support an overarching urban water management framework whereby the Department daniRg, the
WAPC local government and developers can obtain necessary data from the Department of Water to
inform integrated water cycle management and water sensitive urban design.

Local planning schemes and local structural plans are prepared by laedown local government and
approved by the WAPC (with advice from DoW). Subdivision approvals and urban water management
WAPC plans also have to be assessed and approved by the WAPC prior to commencement of civil works.
Local government is then respobl for the approval of engineering/construction drawings and
specifications regarding compliance with the previously WAPC approved urban water management plans
and conditions and is also responsible for monitoring of construction activities. Compliaticevater

quality best management practices, stormwater management to prevent erosion and transfer of sediment
are also expected. Urban water management plans are recommended for large subdivisions (min. 25 lots)
or small suksubdivisions within a priogt catchment so that the development can demonstrate how they
comply with the policy tate ofWestern Australi2008). In summary, the consideration for urban water
management is required at all spheres of planning from State to local government and raealn

The regional water plans and drainage and water management plans will support an overarching urban
water management framework whereby the Department for Planning, the Western Australian Planning
Commission, local government and developers can abtacessary data from the Department of Water to
inform integrated water cycle management and water sensitive urban design.

Better Urban Water Managememequiresdevelopmentso maintain surface water concentrations at pre
development levels and, if pog$t, improve on these conditions. If the stormwater discharges (measured
or modelled concentrations) exceed the ambient conditions, the proponent must achieve water quality
improvements in the development area or achieve an equivalent water quality impreweoffset inside

the catchment. Achievement of water quality objectives may be demonstrated using appropriate modelling
or other assessment methods acceptable to the Department of Water. For stormwater modelling set water
quality objectives are recommeerd. The Better Urban Water Managemeris aimed forgreenfieldand

urban renewal developments (refntial, commercial, industrial), including rural towites, and was not
intended to apply for brownfield and infill or small scale subdivision unlessisariifvatermanagement
issues were applicabldts objectives are: (i) Water conservation with target of 100kL/pel/yr, (ii) water
quantity management (to achieve pedevelopment annual discharge volume and peak flow as per pre
development conditions, ungs specified otherwise by the ecological water needs of the receiving
environment and flood management for up to 1 in 100 ARI to-geeelopment peak flow, unless
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negotiated with drainage provider); (iii)Water quality: to maintain surface and groundwjaiaity at pre
development winter levels and if possible improve the quality of water leaving the development area;
drainage (all ruroff in the drainage infrastructure network is treated prior to discharge to a receiving
environment as per the Stormwatdflanagement Manual to the modelling objectives of minimum 80%
reduction TSS, 60% reduction TP, 45% reduction TN and 70% reduction of gross pollutants.

ThePlanning and Developme#ict 2005sets the requirements for preparation of Local Planning strategie

that impact land use and development control. The local strategy needs to identify objectives for water
resource management in association with environmental, social and economic issues in the local
government area and propose strategies for achievinghsobjectives. At subdivision level plans have to
address the water sources, discharge and management strategies proposed as well as provide an
assessment of local conditions and stipulate how these will fulfil water requirements, monitoring frequency
(min. 12 months recommendedAssessment of local conditions is the responsibility of the local developer,
but can be undertaken by local government with costs recouped tl@evelopers through development
contribution schemes.

Large subdivisions and smallibdivisions in gority or high risk catchmentsequire an urban water
management planThis is not required foinfill/lbrownfield areas unless there is likely to be severe impact

on water resources. The plan needs to address compliance with local amghdalsjectives through
modelling, agreed and approved measures to achieve water conservation and efficiency, measures for
management of groundwater, detailedtormwater management designmeasures for protection of
waterways, lifecycle costs for any propakswater body to be constructed, erosion management and
amdioration. The stormwater management plans should provide informationlocation, size, locatioof

public open spaces, flood management capability, impervious surfaces, flood mappirgeststaging of
infrastructure andbmps (location, expected performance an agreed ongoing management including costs)

During the approval process Department of Watervesras main advisory/clearanbedy (prior to start of

works) in addition to local courcduring construction local council is the agg responsible for inspections

and monitoring. The document recognised that enforcement at local level is challenging and recommends
education, best practice development guides and requirements for landszonewn planning scheme, in

the absence of zones covenants imposed by developers on residents can apply for landscaping and water
efficiency.

Alternative water supply is covered through tiBiidelines for the nepotable uses of Recycled Water in
Westen Australia(Government of Western Australia, 20d)Wwhich adopts a risk management approach in
line with the National Guidelines for Water Recycling. A Draft Approval framework for the use -of non
drinking water in Western Australia currently undergoingeview.

Developments that want to implement recycled water are advised to undertake initial consultation with the
relevant local government to obtain further advice and then contact the Department of Water which is the
coordinating agency in urban area®ecycled water schemes (capacity >5000L/d) need the approval of the
department of Public Health executive director prior to implementation. Other agencies that may also be
involved include water service providers (due to the risk of eoamssections), Degrtment of Environment

and Conservation, Economic Regulation Authority, Office of Environmental Protection Authority, Western
Australian Planning Commission/Department of Planning (Government of Western Australia, 2011a). The
draft approval framework forftte use of nordrinking water in Western Australia has a framework for
developers or councils that want to implement recycled water schemes and outlines the approval process
(Government of Western Australia 2010&pnsultation with other government deparents and the DoW

is recommended for accessing information, such as consideration fonatiee wate sources,etc.

Towards a Water sensitive cityan overview of the stormwater science plan for better urban water
management (Government of Western Austiia, 2010f) was a draft science plan for assessment of
stormwater status and condition in WAgarding the identification oknowledge gaps and prioritisation of
needs to improve stormwater management. Thecommendationsincluded (i) the development of
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planning and assessment tools for use at various sc@)abe need for coordination, data management

and knowledge sharing among stakeholders to provide increased access to synthesized data among
stakeholdersand (iii) the need for developing lontgrm strategic water monitoring programs to determine
impact, better understand structural and netructural management devices for WA conditions, minimum
environmental flow requirementsand understand pollutant transfer pathways.The improvement in
commurication, networking and coordination were seen as key requirements to progressing WSUD
(Walkerden, 200Y. In response to the recommendatigribe Department of Water developed a wide range

of technical sheets and supporting documentation to explain WSWHp-ststep and facilitate the
implementation of WSUDy local government and developers (Government of WA 2011Db).

The Department of Environment is responsible for policy development, environmental criteria and strategic
planning. Local government is resmible for management of stormwater in their area. Water Corporation

is licensed to provide drainage services for main or arterial drains in selected declared areas. In rural areas
landholders need to obtain approval to construct large drainage workspogadon basins and
groundwater extraction from the Commissioner of Soil and Land Conservation. Local government is in
charge of including stormwater management objectives in town Planning Schemes, development plans and
applications.

Information on WSUDam be found at theNew Water Waysvebsite (http://www.newwaterways.org.au).

The website was developdad 2006 with State and Federal funding to enable capdmitydingon IWCM

among government and industry gtitioners. It is a knowledge/resource sharing centre (legislation, case
studies, training, programs, technical, bmps, tools, newad)ich serves as a bridging agency between
agencies in the WA water sect@urrently f is a partnership between a rangé government departments
(Department of Planning, Department of Water, WA LGA, Water Corporation, UDIA (WA) and the Swan
River Trust) and advocates for bmp for WSUD. UWA together with Monash University asicityraf
Queensland have joined the CRCGVShe website provides links to the relevant policies and guidelines for
the region at State and local level.
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Appendix E. Legislation across Australia

National Guidelines
Water quality guidelines

71 Australian Guidelines for Water Quality Monitoring & ReportdiZECC, ARMCAREZOM)
Diffuse and point sources

71 Guidelines for urban stormwater manageme@®RMCANZ, ANZEQQ00)
Guidelines for Sewerage Systems

1 Guidelines for sewerage systemsse of reclaimed wategfARMCANZ, ANZECC, NHMRC 2000)
Water recycling

1 Australian Guidelines for Water Recycling: Managing Health and EnvironmentaNRish4C,
EPHC, AHMC 2006)

1 Overview of théAustralian Guidelines for Water Recycling: Managing Health and Environmental
Risks (Phase (INRMMC, EPHC, AHMC 2Dp08

1 Australian Guidelines for Water Recycling: Managing Health and Environmental Risks (Phase 2):
Augmentation of Drinking Water Suppli&HC, NHMRERMMC2008

1 Australian Guidelines féater Recycling: Managing Health and Environmental Risks (Phase 2):
Stormwater Harvesting and Reu&PHC, NRMMC, AHNM@09a)

1 Australian Guidelines for Water Recycling: Managing Health and Enviroainfésks (Phase 2):
Managed Aquifer RechargePHC, NRMMC, AHNMO0%)

WSuUD

1 Evaluating Options for Water Sensitive Urban Design (WiS@@pmprehensive national reference,
providing guidance on how WSUD options can be evaluated for those assessies@ming water
sensitive urban developments (July 2009). It also outlines status of legislation across various States
at the timg( http://www.environment.gov.auivater/publications/urban/pubs/wsuehuidelines.pdf

Australian Capital Territory

Relevant Legislation

National (Water Act 2007, Corporations Act 2001, Privacy Act 1988), ACT (Independent Competition and
Regulatory Commission Act 1997, Territ@wned coporations Act 1990, Work Safety Act 2008, Utilities

ACT 2000, Water Resources Act 2007, Environment Protection Act 1997, Water and Sewerage Act 2000,
Public Health Act 1997.

Water Quality Environment Protection Poliepril 2008 (EPA ACT 2008)

Alternative water sources

1 Rainwater tanks: Guidelines for residential properties in Canb®atber 2010ACTPLAR010)
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http://www.environment.gov.au/water/publications/quality/urban-stormwater-management-paper10.html
http://www.environment.gov.au/water/publications/quality/sewerage-systems-reclaimed-water-paper14.html
http://www.ephc.gov.au/taxonomy/term/39
http://www.ephc.gov.au/taxonomy/term/39
http://www.ephc.gov.au/taxonomy/term/39
http://www.ephc.gov.au/taxonomy/term/39
http://www.ephc.gov.au/taxonomy/term/39
http://www.ephc.gov.au/taxonomy/term/39
http://www.ephc.gov.au/taxonomy/term/39
http://www.ephc.gov.au/taxonomy/term/39
http://www.environment.gov.au/water/publications/urban/pubs/wsud-guidelines.pdf
http://www.actpla.act.gov.au/__data/assets/pdf_file/0003/3378/tanks.pdf
http://www.actpla.act.gov.au/__data/assets/pdf_file/0003/3378/tanks.pdf

1 Greywater Use: Guidelines for residential properties in Canbe@atober 2007 (ACGovernment
2007)

1 Plumbing note 24 Grey water drainage separation and provision for rainwater plumifsiggle
residential buildings) May 2012 (ACTPLA 2012).

Water efficiency

1 Single residential waterways calculaterwater reduction calculating tool, a waterways calculator for
single residential waterways, commercial development waterways and -Muiltiwaterways for water
efficiency impementation based on Canberra local conditions (ACTPLA, 2008c)

1 Commercial development waterways calcula@rywater reduction calculating tool for comparison of
water consumption of commercial, industrial or institutional developments with and withouemwat
savings features (ACTPLA 24)08

I Multi-unit waterways calculator,a water reduction calculating tool for comparison of water
consumption in dual occupancy to mudtiorey apartments with and without water saving features
(ACTPLA 2003

1 Water efficiency- Requirements for sustainable water and waterways manageni2d®8) (ACTPLA,
2008b)attp://www.actpla.act.gov.au/topics/design _build/siting/water _effancy#residentigl accessed
Jan 2013)

Stormwater

1 Waterways- Water sensitive urban design general codeJuly 2009, sets mandatory targets for
reduction in mains water consumption and stormwater quality and quantity management (ACTPLA,
2009) (http://www.legislation.act.gov.au/ni/20087/copy/64663/pdf/200827.pdf)

1 Guidelines for the preparation of estate development plaméay 2009, outlines the general planning
requirements for greenfield subdivisions (ACTPLA, 2009)

1 Stormwater pollution from residial areas ¢ June 2012, a factsheet for residents to provide
information on management of stormwater from household activities carried at property scale (e.g. car
washing, landscaping, gardening, swimming pools, handyman activities) (ACT Environmgnt 2012

1 Design Standards for Urban Infrastructure, 1 Stormwak€TGovernment undated), specifies mainly
design standards for stormwater infrastructure

1 Achieving sustainable residential development (ACTPLA): advises on WSUD measures in and around the
home.

Wastewater reuse

Recycled water schemes in Canberra are managed the ActewAGL fpotadite uses such as open space
irrigation. Access to recycled water requires approval from ActewAGL (Actew Corporation Ltd, 2011)

1 ACT Wastewater reuse for irrigatiqduly 1999 (ACT Government 1999)
1 ACT environment and Health Wastewater Reuse guidejiAgsil 1997 (ACTPLA 1997).

New South Wales

Policies and legislation for NSW on water can be found at website of the Department of Primary industries,
Office of Wate (http://www.water.nsw.gov.au/WaterManagement/Lawand-Policy/default.asp)

Water supply and sewerage servicés the responsibility of three state owned metropolitan water utilities
(Sydney Water, Sydney Catchmenthority and Hunter Waterand 105 egional local water utilities
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(LWU). The 105 LVUs operate under the Local government Act. The three State owned utilities have their
own Acts.

TheNSW Office of Water (NOW) managies Country Towns Water supply and Sewerage Program,

overseesand monitdr dzi A f AG& LISNF2NXIyOS FyR A& GKS LINRYLl NE
BestPractice Management of Water Supply and Sewerage Framework. Compliance with the framework
establiskesthe eligibility forlocalgovernment financial assistance towampital costs of backlog

infrastructure and for dividend payments to counchNEOW also$ @A Sga [ 2 ! Qaandldeases/ Sa a L.
the extraction of water from natural surface and groundwater sources for supply to Hunter Water and LWU
customers.

LWUsare required to prepare 26B0yr strategic business and financial plans, community consultation and
drinking water quality management plans based on ADWG 2011. TheiB@grated water cycle
management strategy for water supply, sewerage and stormwater hae tuabed on triple bottom line
considerations and is reviewed by the NOW.

IPART (Independent Pricing and Regulatory Tribistie licence compliance regulator for the three major
metropolitan water utilities and sets the price caps for Gosford cityncouWyong shire Council and
Essential Energy for provision of bulk water services, water and sewerage services.

NSW Health regulates water quality in New South Wales and administers functions relating to water
suppliers (Sydney Water, Hunter Water and tiWUs) under the Public Health Act. NSW Health also enters
into memorandums of understanding with the metropolitan water utilities to facilitate interaction between
the agencies, and to establish the scope of drinking water management plans and prodedures
communicating the results of water quality programs. NSW Health also conducts the NSW Drinking Water
Quality Program, which tests and monitors the water quality of samples collected by the LWUs in
accordance with the Australian drinking water guide$ir2011.

TheOffice of Environment and Heritage issues environmental protection licences and regulates the
SYGANRYYSYyGlFt AYLI OG 2F 41 GSNI dzi At AGASEAQ 2LISNI GA 2
Act, and through memorandums of understandimigh the utilities. Annual reports of compliance

performance, required by the licences, are publicly available on the Environment Protection Authority

website.

TheDam Safety Committee: regulates the water utilities with respect to dam safety. The Diatys/A®a
enables the committee to direct the utilities to undertake works, surveillance and emergency planning to
ensure the safety of dams in New South Wales.

Relevant Legislation

National (Corporations Act 2001, Privacy Act 1998), NSW (Water Managente2®00, Water Act 1912,
Protection of the Environment Operations Act 1997, Independent Pricing and Regulatory Tribunal Act 1992,
Environmental Planning and Assessment Act 1979, State Owned Corporations Act 1989, the Dams Safety
Act 1978, the Local Govament Act 1993, the Fisheries Management Act 1994, the Public Health Act 2010,
the Fluoridation of Public Water Supplies Act 1957, the Public Finance and Audit Act 1983, the Water
Industry Competition Act 2006, the Hunter Water Act 1991, the Sydney Watet9d and the Sydney

Water Catchment Management Act 1998.
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Alternative water sourced Wastewater reuse

Guidelines

1

Guidelines for Greywater Reuse in Sewered, Single Household Residential Rrglajse&08, explains
the appropriate management, riskend best practices for untreated greywater for lawn and garden
irrigation and for use in toilets and washing machines after appropriate treatment (DEUS 2008).

Environmental Guidelines: Use of Effluent by Irrigati@dopted in NSW for the use of effluefdr
irrigation in nondomestic applications. The document covers the broad framework, principles,
objectives and best management practices for effluent based irrigation systems (DEC 2004)

Interim NSW guidelines for Management of Private Recycled Watem®sg May 2008, covers private
recycled water schemes larger than a single lot in NSW and includes advice on approval to install and
operate a private recycled water scheme within the existing NSW legislative framddbik 2008

Onsite Sewage Managemeéfor Single Householdshe guidelines aim to assist local councils to assess,
regulate and manage selection, design, installation, operation and maintenance of single household on
site sewage management systems treating up to 2000 litres of wastewatay (DLG 1998).

Sewer Mining: How to establish a sewer mining operaj&W8 07/13 an information brochure that
contains details about sewer mining, requirements, and how to set up a sewer mining operation,
including approval procedure, Sydney Wae8ewer Mining Policy, exclusion zones, eontactdetails
(Sydney Water 2033

Water efficiency

1

BASIX water efficiency progrgfSW Government 2008).

Stormwater

' Managing urban stormwater: harvesting and redeEC 2006)

NSW Government has devekxba series of guidelines to assist LGASs in stormwater management:

1

= =4 4 4

Marine water quality objectives for NSW ocean wa{@@05) (noamandatory), applicable to the
Sydney Metropolitan and HawkesbuNepean, Hunter and Central Coast, South Coast and Noast Co
(New South Wales Government 2005).

Investing in our catchments: Water quality and its role in river hébldw South Wales Government
2004)

Local planning for healthy waterwaygsising NSW Water Quality Objectiifdew South Wales
Government2006 DEC 2006)

Water Sensitive Urban DesigBook * Policy draftLandcom 2009a)

Water Sensitive Urban DesigBook 2 Planning and maintenandéandcom 2009b)
Water Sensitive Urban DesigBook 3 Case studied.andcom 2009c)

Water Sensitive Urban DesigBook 4 Maintenance DraffLandcom 2009d)

For other Stormwater resources see
(http://www.environment.nsw.gov.au/stormwater/publications.htin

Stormwater Facilities Databagb&pper Rrramatta River Catchment Tru8012): a database for
searching features pdrGA feature type and catchment. The database contains information such as
features, location, function, maintenance and contact details farge ofstormwater projects in the
Upper Parramatta River Catchment.
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1 Case studies: Effective stormwater ealion (NSW Government 2011): a website in the NSW
environment and Heritage website (lagbdate 26 Feb 2011) outlinir®jl case study/examples on
stormwater education programs for theommunity.

Capacity building

1 WSUD in Sydndlgttp://www.wsud.org/) is a website dedicated to WSUD resources in Sydney. The
program was initiated by the SMCMA and is one of many stormwater management regional and
national capacity initiatives. It aims at capacity building and knowledge exchange through provision
of a forum for information exchange, case studigsl otherresources. The initiative coordinates
training workshops, research initiatives, newsletters, dtalso provides links to other programs
aimed at WSUD across different states and to research organisation/programs aimed at WSUD. It
was developedisa collaboration between the Upper Parramatta River Catchment trust (UPRCT),
the Western Sydney RegiahOrganisation of Counclisd (WSROGnd Sydney Coastal Councils
Groups (SCG@he NSW Stormwater Trust and Sydney Water.

1 Capacity building in WSUD in the Sydney Regioinitiative by the Upper Parramatta River
Catchment trust, théVestern SydneRegional Organisation of Countitd (WSROG)nd Sydney
Coastal Councils Groups (SEG®EROC is a conglomerate of ten LGA in the Western Sydney region
(seehttp://iwww.wsroc.com.au)). SCCG is formed by fifteen LGA located in marine and estuarine
environments in NSW  (sdettp://www.sydneycoastalcouncils.com.alu/ A steering committee
was formed in late 2000 to guide planning and delivery of the Sydney WSUD capacity building
program (2001)Kttp://mwww .uprct.nsw.gov.au/sustainable_water/projects/capacity_wsud.htmit
now directs usergo WSUD in Sydndgr current information.

1 Integrated Water Cyclklanagement (Department of Primary industries 201the website
provides information and factsheets Integratel Water Cycle Management (IWCNiDks such as
Integrated Water cycle managementigelinesfor NSWocal water utilitiegDEUS004), decision
support systems and models for IWCM demand management (2006), Rainwater tank model (2006)
and demandrend tracking and climate correction provided in the website (last update September
2011).

Northern Territory

Relevant legislation

Water Qupply and Sewerage Services gefs the regulatory framework for water and sewerage in Nig. T
Water Actprovidesfor investigation, allocation, use, control, protection, management and administration

of water resources and related purposes, it gives the Dept. of Land Resource Management the power to
issue of waste discharge licenses and water extraction licencé&/dber Resources. Waste Management
andPollution control Actkey roles include:

Department of Treasury and Finanoaversees the economic regulation under the Act.
Minister of Essential Services: oversees supply and service provision under licences.

Department of Health oversees water quality standards aspects (applies guidelines and monitors
compliance).

Utilities commission: issues licences for supply of water and sewerage for defined, gazetted, geographical
areas. These areas are defined by the stariof Essential Services.

Power and Wateforporation (PWC): is the licensed utility responsible for provision of safe drinking water,
water quality monitoring programs and emergency directions. Emergency directions are issued by the
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Department of Heali as per the Drinking Water and Operational and Verification Monitoring Program as

per the ADWG 2004. PWC assesses water recycling schemes. 1t is the licensed entity responsible for supply
of water andsewerage to Darwin, Katherinéennant Creek, AlicBprings and Yulara and other 13 minor
centres. In the NT no distinction exists between urban and rural areas under legislation regarding operation
areas.

Northern Territory Utilities Commission: is the independent Industry regulator responsible for tigensi
functions under the Act.

Department of Land Resource Management and Environmental Protection Authority: has roles in protecting
water quality, including the regulation and management of water resources and the regulation of pollution
control.

Departmen of Construction:role in protecting water quality through langse planning in the Northern
Territory. In addition, legislation such as the Water Act and the Land Acquisition Act contains provisions for
infrastructure and land use relating to water suppl

Northern TerritoryEnvironment Protection Authority: receives annual audit and compliance reports for
observance of waste discharge licences and associated environmental impacts.

Water and sewerage tariffs and charges are regulated by the NortheritorgerGovernment via a Water

and Sewerage Pricing Order issued by the Treasurer as regulatory minister. The Utilities Commission
monitors compliance with the pricing order and enforces it under section 23 dilititides Commission Act

The commission isalso required to investigate any complaints made to it by customers about
noncompliance with the prices outlined in the order.

Alternative water supply

The setup of onsite treatment for wastewater and small scale greywater systems is found in thaevort
Territory Department of Health and Families resource pageEamironmental Health and Wastewater
management(http://www.health.nt.gov.au/Environmental_Health/Wastewater Management/index.gspx

In the Northern Territory the recycled water quality guidelines adopt the national guidelines by deFault.

single dwellings and osite property reuse, the Department of Health (DoH) requires adoption of an
approved system technology, compliance of plumbing as per the building Act 1993 and installation by a
licensed plumber for osite treatment systems. Aist of greywater and aerated systems
products/technologies approved by the Territory government is also provided. For any recycled water
systems (applies to greywater and sewage) approval from the DoH is required, with additional consultation
with Power anl Water ifthe connection to the sewerage system applies and a license from the Department
of Natural Resources, Environment and Arts (NRETAS) if the scheme fall under the Waste Management and
Pollution Control Act 1998. Large scale recycled water schefrnel50ep or 22kL/day) require the
development of a proposal as outlined in the Guidelines for Management of Recycled Water systems (NT
Government 2011). Local government had no jurisdiction over recycled water systems.

WSuUD

TheWSUD Strategy for Darwitarbouraimed to create an enabling environment to ensure commitment to
water cycle and stormwater management through the development of a WSUD framework linking:

A definition of WSUD, including a set of guiding principles

Clear quantifiable objectiweand enforceable targets

WSUD policy

Guidelines and tools for WSUD concept development, technical design, operation and maintenance

Training programs

€ g € € ¢ €

WSUD showcase developments and illustrative projects

Postimplementation assessment and impediments to WSUR


http://www.health.nt.gov.au/Environmental_Health/Wastewater_Management/index.aspx
http://www.health.nt.gov.au/Environmental_Health/Wastewater_Management/index.aspx
http://www.health.nt.gov.au/Environmental_Health/Wastewater_Management/index.aspx

This resulted inx@ensive development &@m 20090f NT WSUD policy and legislation framework, including
remarkable progress in all aspects of WS&igh asdevelopment classification, modelling, tools , etc,
Design  guidelines, etc, MUSIC modelling for Darwinfounfl in the website
http://www.equatica.com.au/Darwin/publication.html

Alternative water sources

1 Code of practice for small esite sewage and sullage treatment systems and the disposal or reuse of
sewage effluent Novemberl996

1 Guidelines for Management of Recycled Water SysteSeptember 2011 (NDoH 2011a): adopts a
risk management approach aligned to the National guidelines; it provides a framework for public health
and environmental risk assessment for large recyelader schemes (>150EP or 22 kL/d) , introduces
approval requirements and examples of the operatiorsciiemes

1 Guidelines for Private Water suppliedan 2012 (NDoH 2012 covers small private supplies from
groundwater, surface water and rainwater andopts a risk management approach for the compliance
with the Australian drinking water guidelines

1 Environmental Health Fact sheet No.5@%ermanent Greywater Reuse in Single Domestic Premises
(Northern Territory DoH, 2011b)

1 Environmental Health Facheet No.502¢ Manual bucketing & temporary diversion of greywater in
Single Domestic Premis@sorthern Territory DH, 2010

1 Environmemal Health Fact sheet No.5041 Disposal of Septage from &ite Wastewater Systems
(Northern Territory DHCS, 2005b

1 Ernvironmental Health Fact sheet No.500Decommission or reuse of -gite wastewater systems
(Northern Territory DH, 20H).

1 Environmental Health Fact sheet No.5d&tandards for microbiological quality of recycled water for
irrigating food crops (NT DH 209)

1 Environmental Health Fact sheet No.5dRecycled water irrigation: information guide for applicants
(NT DH 201d)

1 Environmental Health Fact sheet No0.404 Disinfection of Rainwater Tanks, Northern Territory
Department of Health and Community SeegidNorthern Territory DH 2011e)

Stormwater

Resources are found inhe Darwin Harbour Water sensitive urban design strategy website at
http://www.equatica.com.au/Darwin/about.html

i Darwin Harbour Strategy (Darwin Harbour Advisory committeldbrthern Territory
Government/EPA NT 20)

1 Fact sheet- Stormwater Safe Car Washing NT Governm@orthern Territory Government
undated a)

1 Fact sheet - Stormwater and washdown water pollution from building sites and
Commercial/Industrial premiséBlorthern TerritoryGovernment undated b).

1 Fact sheet- Vehicle/Plant or Equipment Washdown Faciliti®®orthern Territory Government
undated c).

1 WSUD Practice Guide finsMay 2009 (McAuley and Knight2009).
T WSUD Rainwater tank discussion papétay 2009 (Knights et.aR009).

1 WSUD implementation framework for Darwin discussion paper fidaly 2009, (McAuley et al
2009)

1 WSUD operation and maintenance guidelin&gtil 2009 (Knights 2009a).
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Water sensitive urban design water quality monitoring strategy (Knights 2009b)

Constructed wetlands in the NfIguidelines to prevent mosquito breeding a review, May 2009

(Knights 2009c).

Vegetation selection guide, May 2009, (Knights 2009d)

Water Sensitive Urban Design Objectives and Options for Various Development Types, May 2009,

(Knights, Henderson, C and McManus 2009

Draft Stormwater Management Strategy, March 2@Rg EPA 2006

Factsheet I Introduction to WSUD, Northern Territory Department of Planning and Infrastructure,

(NT government 2009a) .

1 Factsheet 2 WSUD proces tools and resourcedlorthern Territory Department of Planning and
Infrastructure (NT government 2009b)

1 NT government (2012a), Water Act, Northern Territory government,
http://www.austlii.edu.au/au/legis/nt/consol act/wa83/accessed Jan 2014.

1 Recommendation for implementation of WSUD strategy within existing legislation and policy
framework¢ discussion paper, May 2009, NT Department of Planning and Infrastructure (Mavlian,
and McManu<2009).

T WSUD site assessment guitiégay 2009, pepared for the Northern Territory Department of
Planning and Infrastructur¢ McAuley 2009a)

T WSUD technical design guidelinbtgy 2009, pepared for the Northern Territory Department of
Planning and Infrasticture, (McAuley 2009b)

1 WSUD Construction, establishment, asset handover and maintenance Mage&009, (McAuley

(2009c)

= = = =

= =

T WSUD stormwater quality modelling guidéay 2009 (McAuley and Knights 2009).

T WSUD planning guide (Mcauley and McManus 2009).

1 Water sensitive urbamBarriers and Opportunities in Darwiiscussion PapéMcManus 2009).
Queensland

Relevant legislation

The Water Supply (Safety and Reliability) Act 200@& Water Supply Actprovides a framework for the
delivery of water and sewage services throughout Queensland.

The SouthEast Queensland Water (Distribution and Retail Restructuring) A& gfbvides for council
owned distributocretailers in soutkeast Queensland (SEQ). TH&outhEast Queensland Water
(Restructuring) Act 2@outlines bulk water service providers in SEQ. Department of Energy and Water
Supply(DEWS$ jointly administers this Act with the Department of Treasury and Trade. On 1 Oily, 2
WaterSecure andeqwatermerged to provide bulk water supply. Allconnex, Beld Coast distributar
retailer, was disestablisheah 1 July 2012, and services will now be provided by the Gold CGaagsn and
Redland City councilOn1 January 2013, the Queensland Water Commission was disestablished; its policy
functions were trasferred to the Department of Energy and Water Supply (DEWS); and its planning and
regulatory functions were allocated to the new bulk water supply autho8ggfvate), and the SEQ council
water business (distributeretailers).

Seqgwaterwas formed bythe merge ofthe SeqwaterGrid Manager Segwaterand Linkwater. It has the
mandate to develop a water security program for SEQ. It manages all bulk water infrastructure: dams
operation and management, water treatment plants, recycled and desalinated eatkmmajor pipelines,

flood mitigation services and irrigatiossrvices to around 1000 rural customers.

The Bulk Water supply code regulates the supply of bulk water and replac8gtjreatermarket rules on 1
Jan 2013%tate of Queensland and DEWS 2013

2 GSN) dziAfAGASE I NBE NBEFSNNBR (2 Fa Wglk 1SN aSNIA O
Queensland has a total of 162 registered WSPs, of which 82 are urban water and sewerage service providers
(urban service providers) and 80 are nmban water service providersThe largest populations are
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supplied by service providers in the sowhst corner of the state and the major centra®ng the coast.

The smaller providers commonly service small and remote locations, such as Indigenoukareasand

rural towns. The 71 urban service providers outside SEQ are predominantly small and msidieohn
including 16 Indigenous providers. Sixty one of the urban servicedemsvoutside SEQ provide botrater

and a sewerage service. Very few urbBaiSPs supply solely a water or sewerage service. A water service
outside SEQ may include water storages, groundwater and surface water extraction, treatment facilities,
and transmission and retail distribution networks.

WSPs are governed by théater Suppl (Safety and Reliability) Act 20@3f the 82 urban service providers
in Queensland, 71 are located outside SEQ (11 large, 26 medium and 34eswied providers). Of these,
62 are local governmergntities. They include: local government, governmentr@d corporations, water
boards, drainage boards, bore water boards, statutory bodies and private companies.

In SEQ, there are five large service providers: the three local goverromerdd distributogretailers
(Allconnex Water, Queensland Urban Utiliteesd Unitywater) and the two bulk service providegg@water

and LinkWater). WaterSecure and Seqwater merged to form one bulk supply authority on 1 July 2011, and
the authority trades as Seqwater. Tigeqwater Grid Manager procures services from Seqwated a
LinkWater and sells the potable water supplied through those services to grid customers, such as the
distributorcretailers.

TheSouthEast Queensland Water (Distribution and Retail Restructuring)réeides for the separation of

the retail and distribution functions from SEQ local governments and the establishment of the three
separate distributiogretail businesses described above. The bulk service providers supply only a water
service, while the distributaretailersprovide both water and seweragewices.They operatewithin the
following framework of regulation:

w 5 9 2tleYwatdr aupply regulator, administrator of various plans and in charge of information storage
under the Water Supply Act. It is also responsible for the Customer Water artdWéitesr code.

i Department of Environment and Heritage Protecticontrols water quality and di€harges to the
environment(Environmental Protection Act 199€gulations and policies).

9 Department ofEnergy andWater Supply (DEWS)versees infrastructure magement(Water Supply Act
SouthEast Queensland Water (Distribution and Retail Restructuring) Act,-BasthQueensland Water
(Restructuring) Ayt

T Department of Local Governme(DLG) oversees local government r@lecal Government Act 20@%d
Regulaibns) Under the Local Government Act 2009, there are numerous reporting requirements applying
to councils in their rolas local governments but not specifically in their role as WSPs.

9 Department of Housing and Public Wo(kHPW) oversees the buildinggrdation(Plumbing and
Drainage Act 2002nd Queensland Development Code)

1 Department of State Development, Infrastructure and Plann8ws(ainable Planning Act 2009

T Queensland Water Commissiaontrols pricing (SouthEast Queensland Water (Distributiand Retail
Restructuring) Act; Fairer Water Prices for South East Queensland Amendment Act 2011

I Queensland Competition Authoritgvestigates and reporson the pricing practicescompetition and
arbitrates access and water supply disputdQueenslandCompetition Authority Act 1997

9 Queensland Healtbversees public health aspects of water sugplyblic Health Act 200&nd
RegulationsWater Fluoridation Act 2008nd Water Fluoridation Regulation 20p®rinking water
guidelines based on the ADWGI120

The draft Statgolanning policyGuidelines Healthy Wate(April 2013) set requirements for inclusion of total
water cycle management in the planning and making of community and private development and the
development of strategies for the protectioof environmental values and achievement of water quality
objectives, planning instruments need to be linked to Urban Stormwater Quality planning guidelines 2010 ,
which promote the adoption of sustainable practices for residential, commercial and iradwgrelopment

to include WSUD principles and water conservati@até of Queensland 2013).
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The policy stipulates at state level the inclusion of TWCQM and WSUD principles to achieve compliance with
environmental objectives, requirements for WSUD implag and local development plans are established
such as water quality targets. The policy is qpoescriptive in that it provides guidelines on how to develop

local objectives and conduct environmental assessments. In addition it is also supporteddsy anay of
documentation that facilitates the uptake of WSUD including technical guidelines, economic assessment,
plant selection, examples of best cases among others.

TheUrban Stormwater Quality planning Guidelines 28Lipports improved urban stormwater quality and

flow management, including the State Planning Policy Guideline for Healthy \WdteesGuidelines provide
design objectives for stormwater quality and flow management, planning controls, guidance on selection of
structural treatment meastes, urban stormwater quality management plans, set conditions and plans for
best practices for sediment and erosion control. They also provide references to Qld specific resources at
State, regional and local level such as modelling tools tailored ttotizd climate and recommendations on

local systems (State of Queensland 2013).

In addition a range of QId specific guidelines, tools and resources are available in the Water by Design
Website, including the business case for WSUD in Qld. Current resaumder development include an
asset handover and operation and maintenance guidelines in recognition of the current gaps in the area.

The primary water quality management legislation in Queensland i€tivironment Protection ACEP Act)
which provigsa clear statutory framework for setting and achievagmmunity endorsed environmental values
(EVs) and water quality objectives (WQGBueensland Urban Drainage Manual serves as guideline for
engineers and designers for planning and design of stormwasystems in  Queensland
(http://www.nrm.gld.gov.au/water/regulation/drainagemanual.html).

The currentEP Acframework comprises three State planning instruments acting through local government
planning schemes:

1 Environment Protection (Water) Policy 1997the EPP (Water) establishes the State interest in
protecting and managing urban stormwater in development assessment and State/regional/local
planning.The EPP establishes the EM# Queensland waterways arlde WQOsto protect those EVand
state how thkey should be considered in decision makifitne WQOs includeplanning targets for
receiving water(freshwater, estuarine and maringuality in ambient conditions to help achieve the
objective of theEnvironmental Protection (Water) Policy 198@d protectthe EVs in Queensland
waterways.The EPP is due to be reviewed by 20908raft EPP Water 2008 is currently available.

1 South East Queensland Regional Plan 20086t the SEQ Regional Plan endorsesdbssideration of
EVs and WQOs in planning and developtassessment decisions (Principles 11.5, 2.5).

1 State Coastal Management Plan 20@CMP) the SCMP includes water quality and urban stormwater
management policies for coastal waterto be considered in planning and development assessments
under thelntegrated Planning Act 1996 Lt ' 0 ® ¢ KS {/ at Qa FtAY A& (42 Yl
coastal waters. Its regional derivative, tB®uth East Queensland Regional Coastal Management Plan
2006 is consistent with th&SEQ Regional Plaand has the effect of at&e planning policy under the
IPA.

The South East Queensland Healthy Waterways Strategy-200ZWater Sensitive Urban Design Action

Plan,sets the policy framework for the regiéha & G 2 N 6 | (i Saxd avserigd ofl IScHtiSn/specific

action plangSEQHWW, 200Y.

The EPP Water also contains catchment specific EVs and WQOs in Schedule 1 for selected catchments.
Further catchment EVs and WQOs are under development. The EPP Water and Queensland Water Quality
Guidelines 2006 provide receiving water EYid &/QOs in other freshwater, estuarine and marine waters
where no catchment specific values have been established in Schedule 1.

Other relevant publications include:

1 SEQ Regional Plan 2@@931 and Implementation Guideline No.Water Sensitive Urban Digs
Objectives for Urban Stormwater Management (November 2009)

1 Water Sensitive Urban Design Technical Design Guidelines for South East Queensland (South East
Queensland Healthy Waterways Partnership 2006).
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w Concept Design Guidelines for Water Sensitikieald Design Version (Water by Desig2009a) includes
information onthe conceptual desigaevelopmentfor best practice sustainable urban water management,
information on design tools and best planning practices tailored for (&8@h East Queenslanceélthy
Waterways Partnership, Brisbane, March 2p09

9 Draft Stormwater harvesting guidelin@#/ater by Design 2@b)
w MUSIC Modelling guidelines (Water by Design 2010a): guidelines tailored to SEQ conditions.

1 Deemed to Comply SolutionsStormwater Qualg Management (South East Queenslafdjater by
Design201().

w Construction and Establishment Guidelines: Swales, Bioretention Systems and Wétkmsas 1.1,
(Water by Design 201).

wA business casfor best practice urban stormwater managemefWater by Design201Qd): economic
benefits and constraints from WSUbalysisby Water by Design established that the benefits from WSUD
outstrip the costs.

wBioretention Technical Design guidelines (Water by Design 2012a)

wTransferring ownership of vegetatestormwater areagWater by Design 2@b)

wMaintaining vegetated stormwater assei#/ater by Desig20129

wRectifying vegetated stormwater assets (Dréftjater by Desig20129

T W24 NR | 21 3SNJ aSyaiidirgdd): dnaniiibekhadilfusirates e tRirkingy dzSSy & ¢
process for holistic planning through a number of case studies which adopted IUWM printipies.
designed to assist in the change of mindset required for increasing the capacity of urban water

managers.
1 Queensland Water ycling guidelinedDec 2005Queenslandzovernment 2012

In addition, there are a number &egional NRM Plans and Water Quality Improvement Pl ad-ar
North Queensland Regional Plan 26R931(State of Queensland 20097,ownsville/Thuringow#Aecom &
McGarry and Eadie 2011) aMthckay Whitsunday \ter Quality Improvement Plan (Drewry et al 2008).

Tasmania
Legislation

Water and Sewerage Corporations Act 2008 addressed the structural elements of the refdnifasthe
Water and Sewerage Indugt Act 2008(the Industry Act) addressed the economic regulatory elements.
Industry Actrequires any persons or entity owning and/or operating water and/or sewerage infrastructure,
or supplying water and/or sewerage services to others, to be licensedssiatberwise exempted.

The operator licences place a number of regulatory obligations on licensees through reference to various
regulatory instruments such as codes and guidelines, as well as requiring the preparation of management
plans in relation to mdérs such as asset and emergency management and compliance.

The Water and Sewerage Industry Act provides for the establishment of an economic regulatory framework
for the provision of water and sewerage services. It also provides for a number of traak@roangements
to apply until all elements of the new regulatory framework are fully implemented.

The economic regulatory framework is focused on ensuring competitive market outcomes from the sector
in relation to both price and service, ensuring theaficial sustainability of the water and sewerage
corporations and providing sufficient funding to meet other regulatory obligations.
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Industry regulators for the sector include the Tasmanian Economic Regulator, the Director of the
Environment Protection Atbrity, the Director of Public Health and the Secretary of the Department of
Primary Industry, Parks, Water and Environment.

Economic regulator: administers the licensing system, establishes and maintains the custoriter code,
regulates prices and tars and conditions for regulated services.

Director of Public Healthresponsible for drinking water quality and safety through the application of
drinking water guidelines and for the fluoridation of drinking water. Department of Health and Human
Servicesensures compliance with regulatory obligations under tRablic Health Act 199and the
Tasmanian Drinking water quality guidelines 200&der the guidelines, any laboratory tests of drinking
water must be performed by an accredited laboratory. If resolbtained from drinking water tests indicate
that there is, or is likely to be, a threat to public health, then the laboratory that performed those tests must
notify the Director of Public Health.

Tasmania EPA: administers and enforces the provisioneedEvironmental Management and Pollution
Control Act 1994and is principally concerned with the prevention, reduction and remediation of
environmental harm.

Department of Primary Industries, Parks, Water and Environment is responsible for the admaristfati
the Water Management (Safety of Dams) Regulations 2011

Three regional water and sewerage corporations oversee provision of services to 28 local council areas: Ben
Lomond Water, Cradle Mountain Water and Southern Wat@hese three entitiesra owned by local
government. Onstream provides common services to the three, e.g. call centre operations. From 1 July
2013, a single water corporatiomasin charge of water and sewerage to the statéhis ainmed to integrate
infrastructure planning across théase and ensure consistent service delivery.

Stormwater

A series of technical guidelines have been produced to aid in the implementation of WSUD based on best
practices:

1 Water Sensitive Urban DesigrEngineering procedures for Stormwater managemenasniania
2012, prepared by the EPA/DPI\(\&ate of Tasmania 2012Jhe manual provides a framework to
assist in the design of stormwater treatment systems for urban landscapes in Tasmania, and was
oFaSR 2y (KS 5 SN»WSUD Egihderizt Mabiures: SBrawslef@® Southern
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provides detailed construction, engineering and development assessment advice for stormwater
management systems and directed initiadlyengineers. Exampléscludehow to size specific

WSUD featurebased on hydraulic requirements and rainfall conditions across Tasmania,
maintenance requirements, worked examples, chbsts for each feature, asset transfer check
points, references tother design guidelines and information sources, plant lists, hydrological maps
for Tasmania, producuppliers (http://epa.tas.gov.au/Documents/WSUD_Manual_2012.pdf).

T Model for Urban Stormwater Improvement Conceptualisation (MUSIC, version 4, 2009)

Guidance on flood estimation:

1 A Model Stormwater Management Plan for Hobart Regional Coupedsus on New Town Rivulet
CatchmentDerwent Estuary Program 2004showcases best practice guidance on the
development of stormwater plans.

I Tasmanian Waterways aniletlands Works ManuaDPIPWR003) this documenbutlines
legislation and policyshowcases best practice guidance on managing urban waterways and
provides information on enabling mechanisms to improve the stormwater management in
Tasmania. These incleda review of financing options to support stormwater management and
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education and training activities to increase community awareness and improve skills of stormwater
practitioners

In addition a number of councils have also developed their own indiVslupporting material, such as the
Derwent Catchment counciterough initiatives such as:

T WSUD Resource Kit for Hobart City Couluzmbted at
http://www.hobartcity.com.au/Environment/Stormwater and Waterways/Water Sensitive Urban

Desig,
1 Maps of storm and flood prone areas

(http://w ww.hobartcity.com.au/Environment/Stormwater_and_Waterways/Storm_Surge_and_Flo
od_Prone_Lang and

1 Rate rebates for native vegetation protectioannual rebates of $5.60 per hectare protected with a
minimum and maximum of $56 and $560 per property. THaevés deducted from the rates bill
each year until June 2012 applicable mostly to Land Owners
(http://wvww.hobartcity.com.au/Environment/Rate_Rebat&cheme_for_Native Vegetation_Protec
tion)

Greywater and irrigation

1 Environmental Guidelines for the use of recycled water in TasnfBeia2002) provides
information on greywater useral irrigation with recycled wateDettrick and Gallagher 2002)

1 Stormwater Management plans (from 2011 onwardejails for Hobart, New Town, Sandy Bay and
Wayne Rivulet are located at the Hobart city council; wel{sike
http://www.hobartcity.com.au/Ewvironment/Stormwater_and_Waterways/Local_Waterways)

Wastewater

1 Environmental Guidelines for the use of recycled water in Tasnfa@@2)(Dettrick and
Gallagher 2002)

1 Effluent reuse feability study guidelines, August 201l provides guidance to wastewater
managers on the information required for to be submitted to the EPA to satisfy the Reuse
Feasibility Requirements established in a permit or Environment Protection n¢{EPA
Tasmani&011)

Victoria

Relevant legislation/guidelines

The draft Victorian Waterway Management Strategy (Improving Our Watereaysverview of the draft
Victorian Waterway Management strategy, DSE 2012). The review recognises the need to include local
governmert and its role in stormwater management and the wider urban planning and also the need to
develop frameworks that integrate stormwater management into waterway management and facilitate
collaboration among key stakeholders to achieve multiple benefits @edervation of water ways. The
final Strategy outlingpolicy on waterway management for Victoria and repkite Victorian River Health
Strategy (2002). It also plans to promote the development of integrated Water cycle Plans for rapid growth
areas inthe metro (by 2014) and subsequently in regional areas (by 2016) in collaboration with key
stakeholdersand cevelopment of a strategy to promote adaptive management (improve management
frameworks, monitoring, data management standards, knowledge gap faetitbn, transfer mechanisms

and capacity building).

Healthy Waterways Strated}013/14-2017/18released irNovember 2013roposeal a range of targets and
associated programs for 202018 by Melbourne Wate{Melbourne Water 2013a)In addition, the
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Stormwater Strategyalso releasedn November2013 focuses on the managemenof stormwater in rural
and urban areas for protection of the health of waterways and l{edbourne Water 2013b)

In Victoria, the Department of Environmeaind Primary Industrie€DEP)) has overall corporate governance
oversight on behalf of the Minister for Water for the establishment of water utilities and their performance.
The oversight of certain aspects of water utility performance is also shared with the Department of Treasury
and Finance (business financial risks), the Department of Health (water quality), the Environment Protection
Authority (EPA) (environmental performance) and the Essential Services Commission (ESC) (price regulation
and service standards).

Reporting and cmpliance obligations are imposed by Commonwealth legislation including the Privacy Act
1988, and Victorian legislation including the Water Act 1989, the Water Industry Act 1994, the Financial
Management Act 1994, the Statement of Obligations (2012), theeWadustry Regulatory Order 2003, the

Safe Drinking Water Act 2003, the Environment Protection Act 1970, the State Environment Protection
Policy (Waters of Victoria) and the Planning and Environment Act 1987. There are 19 water utilities across
the state
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strategic directionsand business management activities in terms of their potential for financial risk to the
business and its implications fthe governmei = F2O0dzaAy 3 2y GKS aidl iSQa o
credit rating.

The Department of Health has governance oversight for water quality under the Safe Drinking Water Act
and the SafeDrinking Water Regulations 2005. This provides a framework for dgnkater quality that
includes risk managemenbligations, a set of standards for key water quality parameters, and information
disclosure requirements for watdrusinesses. The Regulations establish an auditing framework. Under the
legislation, the Depament of Health is required to publish an annual water quality report that is tabled in
parliament by the Minister for Health.

The EPA regulates the environmental performance of the water utilities, particularly as it relates to treated
sewage effluent quity, through a corporate licence (previously, each sewage treatment plan was licensed).
The level of sewage treatment required usually depends on the type of waterway into which the treated
sewage is discharged. Under the licence provisions, water bssiseraust regularly sample and monitor
sewage effluent quality and advise the EPA if there are specific incidents of noncompliance. A corporate
licence also includes a requirement to submit an annual performance statement to the EPA.

Most sewage treatment lants operated by the water businesses are subject to the State Environment
Protection Policy (Waters of Victoria) schedules, which are developed and administered by the EPA. The
schedules require that sewage treatment plant operators ensure that the isadiee reuse of treated
effluent and biosolids is maximised wherever possible.

ESC is responsible for price regulation and setting service standards for water services in Victoria under Part
1A of theWater Industry Act 1994the Essential Services ComriossAct 2001and the Water Industry
Regulatory Order. The legislative framework provides the ESC with powers and functions to:

1 make price determinations
1 regulate standards and conditions of service and supply
1 require regulated businesses to provide inf@tion

Victoria has an integrated catchment management system established under the Catchment and Land
Protection Act 1994.Under the Act, the state is divided into 10 catchment regions; a catchment
management authority is established for each regioatcBment management authorities are provided

with regional waterway, floodplain, drainage and environmental water reserve management powers under
the Water Act 1989.

TheState Environment Protection Policy (Waters of Victanljnes the objectives forthe protection of the

State's receiving waters whilst thé/ater Act 1989uides the planning, allocation and management of

water, and includes objectives for environmental water release and security of water rights.
Postimplementation assessment and impediments to WSUR
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of supply and environmental demand for the next 50 years (DSE, 2004). It ohaisgeission on the

adoption of alternative water supplies, including water recycling and managed aquifeargec Individual

water authorities developed their water supply and demand strategies based on the White [Féyaer.in

2012 the Living Melbourne, Living Victonmlicy was release(btate Government of Victoria 20land the

Office of Living Victoriavas created topromote the strategy and lead theeform to embed integrated

water cycle management into planning across Victoria at city, regipnatinctand building scales (OLV

2012).

The 6 star Homes standardating became mandatory iMay 2011 to incease the energy and water
efficiency of new dwellings, renovations and relocated homes (from K@) by encouraging the
increased energy efficiency in buildings, adoption of water efficient fittingsthedprovision ofeither a

rainwater tank to toilet connectionor a solar hot water heatingunit (Victoria BuildingCommission
Authority, 2011).

In 2006, Victoria Planning Provisions were amended to include mandatory requirements for all new
residential subdivisions to adopt integrated water managememtl aneet stormwater objectives under
Sustainable Neighbourhoods Clause;88ctorian Planning

The development of stormwater strategy and guidelines for Melbourne is described in Brown and Clarke
(2007). TheUrban Stormwater Best Practice Environmentahnisigement Guideline$1999) provide
objectives for stormwater quality and flow management.

Clause 56 of Victoria Planning Provisions (October 2006) sets integrated water management provisions
(Clause 56.07) and urban raff management objectivetclause56.0704) as per theUrban stormwater
best practice environmental management guideli(@BBEMG).

The EPA offers a wide array miblicationson reducingpoint sourcestormwater pollution including fact
sheets tailored for a diverse range of industri@gtp://www.epa.vic.gov.au/ourwork/publications).
Relevant WSUD publications include:

1 Water sensitive urban desigpublication 989) EPA 2005)

1 MaintainingWater Sensitive Urban Design Elements Manual (EPA 2008) (to assist local government
with maintenance issues and costs relevant to WSUD featubased on WSUD Manual CSIRO
2005)

o Case studies: Interactive map with multiple examples
(http://wsud.melbournewater.com.au/content/case_studies/case_studies)asp

Western Australia
Relevant legislation

Department of Water: responsible for water resource pgliplanning, management and regulation and the
administration of water entitlements and water rights in Western Australia. The reporting of water utility
performance is primarily the responsibility of the Economic Regulation Authority (ERA); however, the
Department of Health, the Department of Environment and Conservation and the Environmental Protection
Authority also have some reporting responsibilities. (National Water Commission 2013, National Water
Performance report 201-12: urban water utilities, Mach 2013, Appendix RJurisdictional summaries:
p.138154, http://www.nwc.gov.au/__data/assets/pdf_file/0019/29170/Urban.pdf

Reporting and compliance obligations are imposed by Commonwealth legislation including the Corporations
Act 2001 and the PrivacycfA1988, and by Western Australian legislation including the Water Services
Licensing Act 1995, the Metropolitan Water Supply, Sewerage and Drainage Act 1909, the Health Act 1911,
the Environmental Protection Act 1986 and the Planning and DevelopmentO86t Zhe Water Services

Act 2011 received royal assent on 3 September 2012. The Act repealed and replaced the Water Services
Licensing Act 1995

Postimplementation assessment and impediments to WSUR
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ERA: is the independent regulator responsible for administering the licensing scheme for WSPs pursuant to
the requirements of the Water Services Licensing Act and for reporting on industry performance. To obtain

an operatinglicence, a WSP has to demonstrate that it has the financial and technical capacity to provide
the required service oservices and that the gnt of the licence is not contrary to the public interest.
Licences include performance standards covering customer service and quality of service that are to be met
by the licensee. The licensee is required to provide the ERA with data for performangeringrpurposes,
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templates for each type of licence. Licensees are required to submit completed performance reports to the
ERA for eery financiayear end (30 Jung.

The performance indicators in the templates for licensees who are not required to report under the NWI
Agreementhave been aligned with the NPR indicator set for consistency. The Water compliance reporting
manual requires licensees to providereport to the ERA on their complianes per thethe terms and
conditions of their licence. The ERA uses the compliance reports to monitor the overall level of compliance
by licensees; the content of each report is confidential to the licensee andRAe E

The licence terms and conditions for WSPs require the licensee to enter into a memorandum of
understanding, whickspecifies drinking water quality standards, with the Department of Health, which
audits compliance. The memorandumiunderstanding areaviewed every three years. The ERA does not
have water price setting powers but receives a reference from government requesting it to undertake an
independent review of water prices for the Water Corporation, Aqwest and Busselton Water. The
| dz{i K 2 NArin@akesi rechidiehdations to government on pricing.

The oversight of water utility operation in Western Australia is shared by the ERA and other agencies.

The Department of Health sets standards for drinking water quality and regulates activities and the
provision of serviceselating to public health, pursuant to the Health Act 1911. The department also
supports the Advisory Committee foine Purity of Water, which advises the Minister for Health and the
Minister for Water on issues associated with protagtpublic drinking water.
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information, the protection of water quality and water resources, and water industry planning and policy,
management and regulation

The Department of Environment and Conservation regulates the environmental impacts of WSPs through
the Environmental Protection Act 1986. The Act prescribes an environmental registration and licensing
scheme, which setBmits on the type and volume of agte that can be discharged from a site. In some
circumstances, WSPs mayieguired to arrange for audits of their compliance with the conditions attached

to their registration and provide a copy diie audit report to the department. WSPs must notify the
department if there is an unauthorised discharge of waste fregistered premises.

The Environmental Protection Authority is an independent adviser to government on a broad range of
environmental matters. The functions of the authority include conductirmvironmental impact
assessments, preparing statutopglicies for environmental protection, publishing guidelines for managing
environmental impacts and providirggrategicadvice to the Minister for Environment.

The Western Australian Planning Commissi@ statutory authority that operates with the support of the
Department of Planning, oversees the lange planning implications of WSP operations, according to
requirements of thePlanning and Development Act 2005.

The Water Services Licensing Act 198§uires licensees to arrange for an operational audit and asset
managementystem effectiveness review at least orineevery two years. The audit and review are to be
conducted by independerduditors appointed by the licensee but approved by the ERA.ERA approves
the final audit and review reports analrranges for their publication on its website. The ERA provides a
report on each audit to the Minister for Water.

There are three water service providers in WA: W&anporation, Aqwest and Busseltonaiér.

Postimplementation assessment and impediments to W$UR



The Water Corporation is a statutory statened corporation that provides potable and npotable

water, irrigation water, wastewater services and drainage services to most areas of Western Australia. It
also undertakes catchment management actdéstiunder delegation from the Department of Water
according to an operational agreement for catchment management between the two organisations.

Water Corporation is the principal supplier of water, wastewater and drainage services to hundreds of
thousand2 ¥ K2YSas: odzaAySaasSa FyR FINYaAZ YR LNRPOARSA
irrigation. Its services, projects and activities span more than 2.5 million square kilometres.

Agwest is the trading name of the Bunbury Water Board, afgalling statutory authority operating under

the Water Boards Act 1904. It provides potable water services to the regional centre of Bunbury,
approximately 190 knsouth of Perth. Its licence permits Agwest to also provide-potable water.

Busselton Water ia selffunding statutory authority administered by the Busselton Water Board under the
Water Boards Act. It provides potable water services to the regional centre of Busselton, approximately 250
km south of Pett. The Busselton Water licence permits thgply of nonpotable water services. Busselton
Water also supplies raw watéws the Water Corporation in Dunsborough.

As statutory bodies and statewned corporations, the utilities are subject to performance reporting
requirements under the Financial Mamgment Act 2006. The annual reports prepared by Agwest,
Busselton Water and théWVater Corporation include nefinancial performance indicators that are
independently audited by the Office of th&uditor-General. Other, smaller water and sewerage service
providers include Hamersley Iron, the Rottnest Island Authority and a number of small rural local
governments.

The Department of Water and the New Water Ways websites also have a number of brochures and
information tools available (seehttp://www.water.wa.gov.au/PublicationStore/first/99294.pdfand
http://www.newwaterways.org.au/Resources/Poliand-guidelines.

Resources

Alternative water supply

1 Guidelines for the noipotable uses oRecycled Water in Western Australia (Government of
Western Australia 2011): provides a planning and implementation framework for water recycling
schemes based on the risk management approach adopted in the National Guidelines for Water
Recycling. It covergrey, yellow and black treated and industrial wastewater schemes for less than
20kL/day of treated wastewater. Larger schemes require additional approval from the Department
of Environment and Conservation.

1 Code of Practice for the reuse of greywateiestern Australia (DOH 2010): covers greywater
usage for single or multiple residential dwellings and commercial dwellings producing up to 5000L/d
of treated wastewaterlt sets minimum design and installatiorastlards for greywater systems,
sets the appoval process in seweredeas of WA. Single dwellings approval grantedby local
govenment whilst multi dwelling and commercial premises are approved either by local
government or DoH based on treatnmt method and volume produced.
(http://www.public.health.wa.gov.au/cproot/1340/2/COP%20Greywater%20Reuse%202010 v2_13

0103.pdj

1 Guideline for the approval afon-drinking watersystems in WesterAustraliag Urban
developments (DOW 2013) providsimplified and clearly defined approval requirements for non
drinking water systems in urban developments.
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Tankered Recycled Water Supply Policy (DOH 2009).

Draft alternate water supply guideliseStormwater and RainwateDpH 2009¢ Reinterpretation

of the National guidelines in view of WA conditions. Itlimes regulatonframework, compliance
and reporting needs, rek and responibilities, conditions of use for stormwater, surface water and
rainwater and sample forms

Stormwater Management Manual for Western Australia (Department of Water-2004): The

manual promotes at source structural controls (infiltration) and 1stnuctural methods such as
infiltration. The manual was developed focal government, industry, developers, State agencies,
service providers and community groups. It provides policies and planning principles, as well as on
ground best practice advice. It supports and provides information to enable implementation of
Western Australian Planning Commission planning policies and Environmental Protection Authority
environmental policies. It also provides specific Western Australian guidance in keeping with the
national guidelines. (for access to the manual see
http://www.water.wa.gov.au/Managing+water/Urban+water/Stormwater/Stormwater+manageme
nt+manual/default.aspx

Livedle neighbourhoods (WAPC 20@i&fines best planning practices for urban water

management, including specific reégements. Element 4 provides guidance on integration of
stormwater into public parkland. It also serves as guidance for objectives and requirements for
preparation of structure f[ans and subdivision plan applications.

Urban rainwater collection Factsheet (DoH 2011)

Urban Water Management plarioW 2008):are guidelines for preparing plans and for complying
with subdivision conditions

Water monitoring guidelines for better uam water management strategies and plans (D20¥2)
Stormwater Management at industrial sites (DoW @p1

Corstructed Wetlands for stormwater managemerm@@¢W2011a)

Stormwater design consideratione@¢W2011b)

Water sensitive urban desigmainwater storageand reuse systems (201 1c)

Operational policy 1.04Managed Aquifer Recharge in Western AustrahiaW/2011d) outlines the
principles and policy relevant to ehe ground advice and supports the WAPC policies
implementation.The site providesontextual information and introduction to WSUD techniques

and examples of WSUD development in WA and their lessons.

Waterwise community toolkit provided for developers, local government and householders on how
to increase water efficiency an investigate alteima sources (supported by the DoW at
http://www.water.wa.gov.au/Managing+water/Recycling/Waterwise+community+toolkit/default.as
px#1)
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Appendix F. Stakeholder roles

TableR1. Stakeholdegroups and their roles in SA

State Agencies

Entity

Classification

Role

Influence on WSUD

Influence onWSUD
implementation

Govt. of South
Australia

State Government

Sets overall State strategy

Integrated water management(water for good initiati
Planning and development fund initiative for providi
landscapes for open spgu®jects

Could be
Potentially high.

increased

SA EPA

statutor
State

Independent
body under
Government

Develop tools to ensur
reasonable and practicab
measures to protect restg
and enhance the quality

the environment throug
advice and guidance
partnering with othe
organisations, education ar
regulation.

Adoption of WSUD targets for delivering water qual
policies.

(Played major role in the setting out of water quality
quantity regulations in waste water recycling and rg
project atMount Gambier in South East in the year 2007)

Sets license requirements for any projects relateg
discharge of treated wastewater to surface waters
aquifers.

Provides licenses to wastewater treatment plant
operators for discharges above thréddHevel (Schedule 1
EP Act), including discharge of stormwater to aquifers
catchnent greater than 1lha in Greaté&delade and Mt
Gambier (SA Health 2012).

Medium. It has influence o
water quality targets an
guidelines but not directly o
implementaibn, which s
covered in local developme
code.

Essential
Services
commission
(ESCOSA)

Independent economi
regulator

Regulator for water an
wastewater services sectq
Responsible  for  price
regulation and licensing g
water and  wastewatg

services, Moitors  and

Licensed agencies set recycled water prices in accordar
ESCOSA guidelines.

Power to grant license for operators in recgtchater.

Low.
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enforces compliance wit
service standards, consu
with consumers and advisg
Treasury regarding
economic regulation

Department  off

Planning
Transport and
Infrastructure
(DPTI)

State Government

Have business areas wi
diverse responsibilitie
including management ¢
public transport, supportin
economic, social an
environmental developmer
by identifying infrastructure
priorities in South Australig
and facilitating  timely
delivery of key projects.

Different sections within thg

department operat
independently T e.g.
planning which is
responsible for plannin
library and policy and thg¢
advisory and appro¥a
section responsible fg

assessment and engineerir
The first has most of th
responsibility and power fo
WSUD policy
implementation, but not th
expertise, which the secor|
carries.

Ensuring that ongoing inclusion of WSUD (and eventu
mandated)in the Planning Strategy and the appropr
alignment of WSUD policy in Development Plans;

Planning departmenEnsuring the ongoing consideration
WSUD in structure planning for corridors and growth no
under the 38/ear Plan for Greater Adelaide;

Planning  department: On-going refinement and
improvement ofthe WSUD policy module within the Sou
Australian Planning Policy Library;

Planning departmeniere involved in the development
technical manual for WSUD for Greater Adelaide regior|
the year2010

The Roads and Transport section in the DPTI prov
advice to councils on development applications and {
impact on road drainage, if requested.

DPTI Roads and Transpoi$ also part of the advisory
committee that examines SMPs for counodaa.

Medium. In current policy
WSUD is not mandated
Whilst there is an overa
statement in the Plannin
Library that endorses i
principle adoption of WSUD
and total water cyclé

principles. There are no cle
mechanisms that promote tf
adoption and mplementation

at local government an
development level.
DPTI though its planning

policy has potential for higk
influence in policy. However
the technical knovhow on
WSUD and on their impact o
other infrastructure reside
with the engineering and rog
and drainage groups in th
DPTI, not in the planning

group.
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SA Water Statutory Corporatior Provides water and| Provision of reticulated drinking water and seweri Low. Specific to mains wate
under SA Government| wastewater  services { services to customers; supply and recycled water.
apprOXImater 1.5 mllllon Promoti on of O6Water Wi s
people in South Australi . i
and manages Wate management/water conservation as part of WSUD;
wastewater, infrastructur| Provision of alternative water supply and management
assets and contracts WSUD infradructure when economically and technica
feasible.
Interests are focused on water supply and wastey
collection system and treatment.
Department off State Government Manage environmental an( Development of overarching State policy approach | Potential for high.
Environment, natural resources to achiey targets for WSUD;
Water and productive and balanced u E int ted ¢ t H
Natural of natural resources; ENSUES an Integrated water management approac
RESOUICes _ " mfrast_ructgre planning/design  and  implementat
(DEWNR) Hel_p_ improve condition anq especially in new development areas;
resilience of natural system . .
Coordinaes activity across Government to ensure
consistent approach to WSUD activity and support.
Permits and liceses water drained and discharged into
aquifer (SA Health 2012).
Stormwater Statutory Body unde| Prioritizes stormwater| Facilitates stormwater planning and provides guidanc{ Low. Has influence on large
Management SA Government planning and infrastructur{ local councils in relation to the preparation of Stormwg picture (>40ha only). Coulg

Authority Board

projects on a catchment wig
basis throughadu the State
and manags available
funds

Management Plans.

have potential to beigiher.

Natural
Resources
Management
Council(NRM)

State Government

Provides expert advicdo the
State Government about tf
long strategig
directions the
management o}

term
for

natural resources

Suppors WSUD projects in their regions;
Helpsto raise awareness and educate local communities

( The initiatives ofthe Adelaide and Mount Lofty Ranges
and the Murray Darling Basin NRM Boas in
implementing and monitoring WSUD principles in th
localitiesis worthof mention);

Medium to high.
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Natural State Govenment Responsible for preparatig The Adelaide and Mount Lofty Ranges NRM Board| Medium.
Resources of review and amendme furlldi'ng the.implementation of the WSUI? Capacity
Management , building project, based on recommendations from
Boards of water allocation plans fo gysiness case for WSUD capasityilding (Alluvium and
each r egi on s Kate Black 2012)

water resources. There &
eight NRM regions in SA
Adelaide and Mt lofty
Ranges, Alinytjara Wurara,
Eyre Peninsula, Kangaro
Island, Northern and Yorke
South  Australian  Arid
Lands, South Australia
Murray-Darling Basin and
South East.

Plans are reviewed at lea
every 5 years and the
reviews require consultatio
with water users, stakehold
groups and community

SA Health | Statutory body Responsible for thg Develops policy and guidelines for the protection of pul Low. Has power on alternatiy
(Department of development of State polic| health public that impact some WSUD features ({ water sipplies.
Health and for protection of public| recycled water). See: SA Recycled Water guidelines (20
Ageing, DHA) health and ity
implementation (e.g. Publi
Health Act 2011).

Defines roles and
responsibilities of othe
State and lodagovernment|
on health protection an
enforcement.

Evaluates plans and grants approval operation of
recycling scheme for recycled water. It has neglig
involvement with rainwater and stormwater.

It has power to shedown any water supply scheme seer
a risk to public health after canuction.
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Urban Renewal| State Government Develops an integrated anq Facilitaes the incorporatn of WSUD in urban Medium to High. Particularly
Authority innovative  approach t( developments in which it is a partner (e.g. Lochiel H with emphasis on

urban  development fo development); demonstration projects.
residential and industrig
communities  in  South
Australia by stakeholder 3

Provides demonstration siteto showcasehe effectivenesy
of WSUD.

well as community|

engagement.
Integrated State Governmen To provide expert advicg Promotion of WSUD opportunities in the future design| Low. Has not been ver
Design initiative and strategic direction to S} Adelaide. active.
Commissbn Government to ensure th

quality and sustainability o
publicly funded buildings
infrastructure programs an
urban design by providin
assistance  indevelojng
guidelires for good desigt
policy, processes an
practices based on evidenc
and best practice

Local Agencies

Entity Classification Role Influence on WSUD Influence on WSUD
implementation

Local Governmen{ Association of Local Peak representative body of Log Representative body of Local Governmel Low. Could be medium.

Association (LGA) Councils Government, involved irpolicy, funding| involved in policy, funding and inter
and intergovernment relations, includin| government relations, including WSUD
WSUD.
Local councils Local government Management of local council areg Manage, develop, protect, restore, enha High.

including stormwater drainage and loq and conserve the local environment in
environment. Responsible for collectig ecobgically sustainable manner;
treatment and recycling of onite

: . Ensues  provisions within Local
wastewater installations.

development Plans align with the WSU
May build own and operate communi| principles and policies articulated in tk
wastewater management schemes, g volumes of the Planning Strategy for Sol
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approval of EPA, and licensing of EPA.

Australia.

Verifies and esures new development
constructionadhers to the WSUD policieg
in Local development Plarf§BC)

The councils actively involved in WSU
implementation in their urban developme
include:

City of Salisbury, City of Norwood
Payneham and St Peters, Mitcham (
Council, Adelaide Hills Council, Cityof
Onkaparinga, Councils of Yankalilla (bo
being in the process of developil
Development Control Plan, for WSU
Targets;

SIA(SA) (Stormwater
Industry Associatiorn
SA)

Independent Technicg
Association
(consultant)

Provide focus on promoting ktepractice
stormwater management for Adelaid
Metropolitan Areas.

Actively involved with NRM Boards for
sustainablestormwateimanagement.

Low.

Urban Developmen
Institute of Australia
(UDIA)

Consultants

To promote, foster and advance a healt

dynamic and efficient developmern
industry throughthe provision of high
quality information and services
members including developers, builde]
industry consultants, government entit

and the community

Actively involved in the recycled wate
supply to residnts of Adelaide and current
working on implementation of the third pifg
reticulation system.

Il nvol ved in
year Pl an f

the i m

or Great

Medium.

University of South
Australia

Consultants

Leading University in South Austlia,
with world competent research expert
and Industrial collaboration.

Technical expertises in WSUD;

Successfully implemented major WSU
projects in South Australia;

Low-medium

Australian Water|
Association (AWA)

Independent
membership

Aims D support the Australian watg
sector in the delivery of effective ar

Organise  comprehensive
conferences,  workshops,

program
publicatiof

Low.
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association sustainable water management practice{ industry programs, training courses @
networking associated with WB
IPWEA (Institute of| Independent Providemember services and advocacy | Funding of Water Sensie SA Project; Low.
Public Works| Professional those involved in and delivering publ Technical quidance on implementation
Engineering Association works and engineering services to tWSUD 9 P
Australia) community '
Engineers Australia | Independent National forum for the advancement | Lead role in developing AustrafiaRunoff| Low.
Professional engineering and the  professior] Quality- A guide to WSUD
Association development of our members
Goyder Institute of Collaborative Expertise and capabilities in are| Promotes research for efteve | Low -Medium.

Water Research

Research organisatior

including capacity building, knowledg
exchange and/or specific research proje

implementations of WSUD

Developers
Building Industry

and

Developers

Develop land parcels for constructio
renovation of built infrastructure.

Expected to dhere to relevant statutol
requirements, for implementing WSU
measures;

Prepare @évelopmentplans in accordande
policies in Local development Plans.

Decisionmakers on the WSUD featuré
incorporated in their developments.

Notable relevant contributions have be
made in this sector bpumber of agencie
representative agems (UDIA, MBA SA,
GBCA, HIA) regarding lobbying ang
industry submissions to policy.

High.

Consultants

Independent
consultants

Provide technical and managerial expert
in design, construction and
implementation oflevelopment

Examples of consulting corapies that havg
contributed to WSUD in SA includ
DesignFlow, Tonkin Consulting, KBH
(Richard Marks), Kate Black Consultin
Alluvium  Consulting, Wallbridge anc
Gilbert Consulting Engineers.

Medium

Body Corporate

Body corporate

Management agency for coromproperty

Liable and responsible for operation
communal WSUD features on comm

property for a cluster/ developmer

Low
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Servicing of features may be conducted
appointed contractors or private serv
operators.

Property owners

Property owner

Property owner

Responsible for management of WSU
features on own private property (E
Rainwater tanks, rain gardens) unless ot
arrangements are established.

Low.

Planning Institute of
Australia

Independent
representativebody of
the planning anc
planning profession
includes chapters il
each State.

It promotes better planning, capac
development and capability building in tf
planning community through educatio
communication, professiong
development, advocacy and poli
development to improveverall planning.

Planning SA members has an interest
WSUD and runscapacity building ang
information sessionsn the topiclt also has
a role in advocacy and policy developmg
for the planning sector. Planning SA
members cover a wide range dctors in
the private and government arena.

Medium. via

members.

Mostly

Plumbing
Association

Industry|

Representative body ¢
plumbing
professionals in SA

Not-for-profit agency interested in th
development of sustainable urban livi
with expertise irplumbing services.

Plumbing SA is not directly involved in
WSUD. Members are at times involved w
WSUD mostly through installation contral
work. Their expertise is typically at th
building interface. Rimbing SA has some
concerns about health risks asigted with
proper maintenance of alternative wal
systems and particularly hot water servi
risks associated with Legionella and age
of the population. Member experience a
varies. Despite sustainability courses intet
has fizzled due to cumé market forces.

Low. Due to specificity of
role. Typically members
have not been involved i
planning and design.
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TableR2. Approval processes for selected water streams

Recycled wastewater Greywater Stormwater Rainwater
Pre-approvals Consult DHA Consult local council for | Recommendedbut not mandatory Not applicable
approval consultation wih DHA. Not
specifically covered by DHA bu
Public and Environmental Healt Public Health Act 2011 (allows DH/
(Waste control) Regulations Public and Environmental Heal{ to cease operations if public heal
(Waste control) Regulations risk is identified)
Consult EPA if irrigation| Local councils Contact EPAfor MAR scheme an

proposed and needs to develoj submit applicatn for authorisation
wastewater irrigation] (for scheme >1ha in Adelaide met
management plan (WIMP) | Community wastewater syste| or Mt Gambier.
discharge of treated wastewal operator
to an aquifer.

Contact DWENR or in soen
cases NRM if water is discharge
into a well not licensed by th
EPA.

Water supplier

SA Water if using supply o
treated or untreated wastewa
from SA Wat er

system.
Reference Approval Section 4.1 in SA Health (2012 Section 4.1 in SA Halth (2012),/ Section 4.1 in SA Health (2012), p.4
process p.27 p.28

References:

Alluvium and Kate Black Consulting (2012) The business case for a water sensitive urban design capatitylding program for South Australia. Report for the Adelaide and
Mount Lofty Ranges Natural Resources Management Board.

SA Health (2012) SA Recycled Water GuidelinesState Government of South Australia(Last revision 16 October 2012)
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Appendix G. Analysis of barriers to WSUD from

capacity building report

Introduction

¢ KS &. dza Xof & Water sehsitiv® urban
design capacitp dzA £ RA y 3
released in December 2012, examined the needs
and developed a business case for WSUD Capacity
building for SA. The project was based on
extensive consultation with government and
industry stakeholders and mapped stakeholders
based on their impact on capacity building in
WSUD (Alluvium and Kate Black Consulting,
2012). The project also surveyed WSUD
practitioners regarding their views on capacity,
constraints, barriers to WSUD uptakedaareas

for further improvement.

That project identified as areas of industry
OF LI OAGe ySSRay
construction guidelines, research, stakeholder
engagement, evaluation of WSUD, the need for
{GF3S LREtAOE G2.LINRY20GS

Whilst the focus of the project was on capacity
building, the data gathered provides a useful
source of information on the perceptions of
barriers to WSUD by practitioners. Therefore, the
dataset was mined to gain further insights into
the barriers toWSUD in SA.

Methodology

The Alluvium data collection included a web
survey of 348 practitioners who were queried on:
experience with WSUD, identification and rating
of barriers to WSUD (question 15) and knowledge
gaps areas which respondents wouldkeli to
improve (question 18). We fanalysed the data
to determine the composition of respondents and
their perceptions of barriers and needs within the
major stakeholder groups in the survey. It is
noted that participants in the Alluvium survey
responded gestions as individuals and based on
their own experiences.

An alternative CSIRO web survey was also
developed and targeted at the building industry

This survey was distributed with the assistance of
the UDIA and MBA SA via dissemination of a web

link to the survey through newsletters from the
two associations.

Results

LINE2 3 NJ YrherefwrdJ331 {vdlid rEsponses in the Alluvium

survey. The Alluvium data was analysed for the
major sectoral groups to which individuals
belonged: State agencies, EPA, local government,
consulting/contractors, researchers and non
government organisationsNG®). Respondents
answered the survey based on their personal
views and perceptions.

Respondents were mostly individuals working in
local government, state government (including SA
Water and EPA) and the consulting/contractor
sectors comprising respectively 36.9%, 30.5% and
18.1% of the sampleF{gureG-1). Other sectors

G I LILINE Lieprdsented RGudekl 3 r¢seatctiets y R.59Fol X

respondents), nofgovernmental organisations
(NGOs) (2.1% of respondents), industry
(Andnifdeturdrsy (0.6% @f respondents) and others
(community group members, general public,
elected representatives, students, architects and
professionals whose profession may or may not
necessarily have been related to WIHU7.6% of
respondents). SA Water had only one employee
in the survey (0.3% of sample). None of the
respondents identified themselves as developers,
although eight respondents were members of the
UDIA. In addition no respondents identified
themselves as members to any other
development industry related organisation (e.g.
HIA, MBA, Property Council). This shows that
there was limited representation from the
building sector in the Alluvium survey.

In view of the low representation from the
building indwstry, a CSIRO survey was designed to
target specifically the development industry. The
CSIRO survey also had a low response rate (ten
responses), despite being distributed via UDIA
and HIA. The data from the CSIRO survey is
shown separatelyRigureG-5 and FigureG-6) and
should only be considered as indicative, given the
small sample size. However, further input was
harnessed from the development industry
through interviews with specific developers.

Postimplementation assessment and impediments to WSUR
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Figure G-1. Breakdown of participants by sector in the
capacity building survey

(Adapted from Alluvium andKate Black Consulting,
2012

Self perception of WSUDknowledge

FigureG-2 shows how each sector perceived their
knowledge of WSUD. The confidence of
respondents regarding WSUD varies across
sectors: 44.8% of the respondents in State
3SyOASaz nm: Ay GKS ahi
the EPA, Local government and
contractor/consulting sectors assessed their
WSUD knowledge aspoor. The highest
confidence levels were noted for NGOS,
Researchers, Local government and EPA with
85.7%, 73%, 69.7% and 66.7% rating their
knowledge a€Ok to Good However, only 36.7%
to 40% of NGOs, contractors and researchers
rated their knowledge agood whilst in other
sectors (State agencies, local government, EPA
and other) less than 25% described their
knowledge as good. The single respondent from
SA Water assessed his/her knowledgsgood A
number of respondents have also not answered
the question Figure G-2). Hence the results
indicate that the WSUD knowledge based on self
cassessments varies widely across each sector.
There seem to be between 2ZB% of
respondents who believed they had strong WSUD
skills, but similarly a significant share of the
practitioners do not feel confident about WSUD.

100%
80%
60%

0% - m Blank response

m 2 -Poor or Very poor

m3-0k

on WSUD per sector
N
53
P o -
_
I
I

0% ®4-Good

Self-assessment of curent knowledge

06‘
A g

Figure G2. Selfassessment by
knowledye on WSUD

respondents of their

(Based on data from Alluvium andKate Black
Consulting, 201p

Perception of major barriers

Figure G-3 shows the perception of the main
barriers to WSUD uptake by each sector. Survey
respondents had been asked to rat¢he
importance of a series ofdoriers to the uptake of
WSUD¥YmQ ¢4l & | @SNE
large barrier). Barriers given a score of 7 or more
(i.,e. major barrier) were selected and the
agreement among responses was compared
within each of thevarious stakeholder groups.

Tablg (B;l:]lE prowges a s”r%marly %thhe major
barriers based on the perceptions within
members of each stakeholder group. Given that
Industry associations and water utility had two or
less respondents, wexcluded the results from
those two groups from the discussion. In addition
0KS W20KSNEQ 3INRAzZLI 41t &
composition.

Multiple barriers were identified to be influential
by each stakeholder sector. Whilst the
perception of the largst barriers varies per
stakeholder group, there was strong agreement
on the top two barriers among all stakeholder
groups as shown iRigureG-3 (a) andTableG-1:

1 Lack of knowledge of value of WSUD (i.e.
uncosted externalities/environmental
benefits)¢ was identified by over 63.5% of
respondents in all groups as a major barrier.

1 Insufficient budgeted resourcegsidentified
by all groups except NGOs as a major barrier.

The importance of barriers was pereed
differently across the various stakeholder groups
as exemplified by the degree of agreement within
each group.
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Local government members, which are key
stakeholders for WSUD, peiged lack of
budgeted and humanresources, and lack of
knowledge of WBD cost benefits as their top
barriers to WSUD uptake, with agreement levels
of 87.5%, 63.5% and 62.5% respectivalgble
G1l).

Contractors and consultants also saw lack of
knowledge of WSUD cobenefits and lack of
lifecycle cta and/or its application on forecasted
operation and maintenance as key barriers, with
over 70.8% agreement.

Ly FRRAGAZ2YS {dGF34S
saw the lack ofongterm organisational vision
[strategy/ organisational framework (70%
agreament) as one of the top three barriers.EPA
professionalsalso saw as a key barrier the lack of
leadership (por organisational commitment at a
senior management lev¢B8.9%).

Limits of the regulatory framework is also
perceived by over 60% of memberk State, EPA
(88.9%) and consultants/contractors and by 50%
of local government anblGQ as a key barrier.
Regarding political will, interestingly State
agencies (including EPA), NGOs and local
government perceive lack of State political will as
more sigificant than lack of council will. Whilst
more contractors/consultants and researchers
perceive the opposite: lack of federal, state but
particularly Council will as a greater barrier
(FigureG-3c).

NGOgerceived the legest range and number of
barriers among all groups. All six NGO
professionad perceived unanimously as key
barriers (100% agreement):

1 Lack of knowledge of value of WSUD (i.e.
uncosted externalities / environmental
benefits)

1 Lack of political will by Statand Federal
government;

1 No longterm organisational

vision/strategy/organisational framework;

Limited monitoring of ilground systems;

Insufficient information on best practice and

maintenance practices, life cycle data and its

application for operatiorand maintenance;

and

1 Lack of technical information, knowledge
and understanding (83.3%).

Regarding knowledge on WSUDPBigire G-3),
there is strong agreement within sectors for the

= =4

need in particular of information on post
implementation aspects of WSUD systems, such
as operation and longerm costs. This factor is
closely linked to the allocation of budgeted
resources for WSUD, as inadequate knowledge of
WSUD needs.

The lack of human resources was seen as a barrier
across the setors (over 40% of respondents in all
sectors), by particularly by the government sector
compared to the academicNGO and private
sectors. FigureG-4 (e)).

I 3 Sy OQosraunity suRportivkist pevceitied ByNMunumBex 2 dzLJ

of respondents as a baeri did not achieve the
same level of agreement as the other barriers
(Figure G4 (f)). For instance among local
government respondents only 30% perceived it as
major barrier, but 78% of EPA respondents
perceived it as a key bagri.

Thus whilst all sectors tend to identify a similar
range of barriers the perception of the
importance of the various barriers differs among
members of each sector.

Overall, perceptions are based on the experience
and domain of each stakeholder grougdence,
the more specific gap areas, such as the
importance of political will and regulatory
framework for specialised segments such as State
agencies, compared toNGG that identified a
wider and more diversified range of barriers.
Overall, a number of drriers will need to be
considered simultaneously.

Survey of the Development Industry

An attempt was made to gather information
from the development industry. However, the
number of responses was low (ten). The
background of the respondents was analysad
FigureG-5 and FigureG-6. Whilst the respondents
operated in relevant backgrounds to WSUD:
builders, manufacturers, project managers,
consultants and operation and maintenance
officers/managers; ah eight of them had
previous experience with WSUD, only two of the
respondents ended completing the full survey.
Given that developers are as a segment the
second most influential group regarding WSUD
feature adoption after local government, we feel
it is important to harness their feedback.
However, the survey as a data collection method
proved inadequate for the task.

Postimplementation assessment and impediments to WSUE»



Conclusions

In the Alluvium survey participants were
predominantly from local government (36.9%),
State agencies (30.5%) and
consultants/ontractors (18.1%). Theemaining
15.5% participants were researchers, industry
organisationsNGG and a diverse range of other
professionals and community members with an
interest in WSUD. The private development
sector was not represented and the sifycence
for their lack of involvement in that survey and in
the later CSIRO survey requires further
investigation.

A number of barriers to WSUD have been
identified by practitioners. Perceptions of the
importance and significance of each barrier vary
basal on the stakeholder segment considered.
Yet all stakeholders agreed on the two key
barriers, which are closely:

1 Lack of knowledge of value of WSUD (i.e.
uncosted externalities/environmental
benefits)¢ was identified by over 63.5% of
respondents in all@ups as a major barrier.

T Insufficient budgeted resourcesidentified
by all groups except NGOs as a major barrier.

A number of barriers are interelated and were
outlined for each specific group.

Reference

Alluvium and Kate Black Consulting (2012) The
business case for a water sensitive urban design
capacity-building program for South Australia.
Report for the Adelaide and Mount Lofty Ranges
Natural Resources Management Board.
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FigureG-3. Perception of large barriers (strengtfi/10) to WSUD per sector: (a) Overall comparison, (b) Comparison of knowledge
barriers, (c) Comparison of government political will as a barrier

(Basedon data from Alluvium ath Kate Blackonsulting, 201
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TableG-1.Percepton of major barriers per sector

Sector Rank  Top barriers (% total responses)
State government 1 Insufficient budgeted resources (88.3%)
2 Lack oknowledge of value of WSUD (78.3%)
3 No longterm  organisational  vision/strategy/organisation
framework
EPA 1 Lack of knowledge of value of WSUD (i.e. uncosted externaliti

environmental benefits) (100%)
2 Limits of regulatory framework (88.9%)
Insuficient budgeted resources (88.9%)

Poor organisational commitment at a senior management le
(88.9%)

3 Lack of political wik, State (77.8%)

Insufficient information on life cycle data and/or its application
forecasted planning of operation and inéenance(77.8%)

Local government 1 Insufficient budgeted resource (87.5%)

2 Insufficient human resources(63.5%

3 Lack of knowledge of value of WSUD (62.5%)
Contractors/consultants 1 Lack of knowledge of value of WSUD (73%)

2 Insufficient budgetd resource (73%)

3 Insufficient information on life cycle data and/or its application

forecasted planning of operation and maintenance(70.8%)

Research 1 Insufficient budgeted resources (83.3%)

2 Lack of knowledge of value of WSUD (i.e. uncostadrealities /

environmental benefits) (75%)

3 Insufficient information or understanding of best practice operati
and maintenance practic66.7%)

Lack of political wik; Council (66.7%)

Other 1 Lack of knowledge of value of WSUD (i.e. uncostedrealites /
environmental benefits) (80%)
2 Insufficient budgeted resources (73.3%)
3 Lack of political wik, State (66.7%)

No longterm  organisational  vision/strategy/organisation
framework(66.7%)

(based on data from Alluvium and Kate Black Cding12012)

Note: Total number of responses per group: State (60), EPA (9), Local government (109), Water utility (1),
NGO (6), contractors/consultants (48), Researchers (12), Other (15), Industry association (1).
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FigureG-4. Perception of key barriers by individual stakeholder groups: (a) Lack of knowledge, (b) Unclear roles in an organisation,
(c) Insufficient budgeted resources, (d) Lack of real or perceived community supponsuEiclent human resources, (f) Limits of
regulatory framework.
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Figure G-6. Experience ofespondents with WSUD. A total of 5 respondents worked directly in WSUD
developments, the level of experience. (a) Number of WSUD developmeritsdirads vorked in, (b)
Number of counciareas where they worked on WSUD, (c) Number of years of experience in WSUD.
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Appendix H. The development Industry

perspective

Initial consultation with development industry bodies (UDIA, MBA SA and GBCA) indicated thiermeed
further clarification from the development industry members on WSUD issues.

Interviews were conducted with six development companies that operate in South Australia. These
companies represent a crosgction of the various typologies of developers g in Adelaide. The
companies consulted were:

1

AV Jennings is a large scale residential land development and building company operating in
Australia and New Zealand. AV Jennings is listed in the Australian Stock Exchange (ASX) and in the
Singapore Stockxchange (SGX). In 2013 it had 9952 lots under development, with 3175 in SA. AV
Jennings has been involved in a number of iconic developments featuring WSUD features in SA,
such as Regent Gardens, Springbank and St.Clair. St. Clair is a 65 ha develapng59% open

space being developed as a joint venture between private industry, local and state government.
Environmentally Sustainable Developments (E$D) family business and small development
company that adopts the ethos that development candustainable and commercially viable. ESD
aims to demonstrate alternative ways to do busineasd to generate better results for the
environment and for the lifestyle of development residetg adopting best practiceand in the

hope of setting an exampl®r future development.9 { 5 Q& Y| 22 NJ LINP2SQdn Ay {
environmentally sensitive development with 75% green spacemiueh larger than the minimum
requirement of 12.5% ESD als@rovides consultdion servicesto other developers that admt

similar philosophies interstate.

Fairmont Group is South Australia’s largest privateiyed integrated housing and land

development company, having constructed more than 20,000 homes and delivered several

thousand land allotments in new communitiasross the State since being established in 1966.

Projects include th&alisbury Campus Redevelopmednuth @ Seaford Meadowesd Playford

Rise

Lanser Communities & residential land development company that builds residential subdivisions
and specialies on land division. Lanser focuses mainly on greenfield development iarpeni

areas, but the company has also built a few infill developmentsanser has experience with
conceptual and the preliminary stages of strategies to deal with stormwateliding WSUD. Its
developments include the Freeling Estate and Strat Alban.

Qattro isa developer and building company that constructs predominantly residential medium

density infill properties in suburban Adelailaner west, north west and south westeas)

Commencing in 200%R)attro has builtin excess of 250 dwellings per annamd has aiSO
9001:2008accreditation. Qattro has constructed developments in areas such as Mawson Lakes,
St.Clair and Northgate, where reclaimed water is adopted for irglaad irrigation. Whilst Qattro

has not driven such developments, the company has adapted well to the methodology and was
comfortable working with WSUD features.

Renewal S & {2dziK ! dzadiN}fAlFIQa 3I20SNYYSyild fIyR RS
projects that the private sector cannot or fails to deliver for commercial reasons. It also facilitates
the delivery of land to the private sector and imposes encumbrances on the private sector upon sale
for delivery of minimum environmental outcomes. Rem@wSA typically has higher social,
environmental and economic objectives than the private sector. It also overseas projects from
concept to implementation. Its developments include Lochiel Park and Bowden.
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Development sector characteristics

1 South Austalia has a small and diverse pool of developérhere is overall recognition that there
are various players in the sector, including those that will deliver to minimum standards, specialised
boutique developers that have high environmental targets anel gfovernment agencies such as
Renewal SA.

1 The business model adopted by the development industry is based on the need to deliver a product
at a price. Land development incurs a significant upfront cost, as the developer needs to construct
infrastructure ugront, before lots or dwellings are sold and any income is received. Therefore the
industry typically aims to minimise development costs and maximise the number afYfs work
on costs per rh The value of land is determined by land size, the numbéotsfit can carry and the
profit increases as more lots can be buMdevelopers are obliged to value land at the onset of a
project, therefore if unexpected costs arise during a project execution and are larger than what can
be accommodated in the origil estimate, there is a high financial risk. The features adopted in
developments are therefore driven by the demand of home buyers and by regulatory requirements
set by local government.

Value of WSUD

1 There is a general perception among the developtraterviewed that the WSUD principles and
ideas are good/beneficial. However, whilst principles are supported by the parties, developers feel
more discussion is needed on the value proposition/business case for WSUD. Five out of six
developers were unatain if the adoption of WSUD would be translated into a financial or
marketing benefit on the sale of a development or that a return on investment could be proven.
Some of the features are aesthetically appealing. There was a general perception thatfteore
WSUD is perceived seen as a cost burden by the development industry. According to the
AYGSNBASESSas GKS FR2LIGAZ2Y 2F 2{!5 200daNA 0SS0
compliance or council requirements. As expressed by one of the ine&i€ ayY W2 { ! 5 A&
more as a good will or philanthropic measure by developers or for awards. It is no done to impress
0KS YIN]SGQo

1 The community does not understand nor value WSUD. The overall perception is that in the current
environment home buyersand the government do not place high priority on environmental
FSFEGdzNBasxs AyOfdzRAYy3I 2{!5Y W ¢KS K2YS 24y SNI LN
FSIGdzNBs SEOSLII F2NJ I &Yl ff &AKINB 2F GKS YI N
influence on developers. Developers feel that the current focus for the suburban home buyer
YENLSG Aa 2y WHEFF2NRFEOE SQ K2dzZAaAy3Ax y24 Wadzaidl A
when there was greater appreciation for alternative water sosraed a green garden was a selling
point. However, the community values lifestyle space and amenity that residents can enjoy, such as
open green spaces and water featurassuch cases WSUD adds value if it can create such indirect
benefits as aestheticsHowever, tkese are not to the primary function of WSUD features. The
experience from majority of the developers was that community and a number of councils do not
ySOSaalNAfe @FfdzS (KS SY@ANRYYSyllf | awlegia 27
y20 SLIKSYSNIt FSIGdNBaQo

Status of WSUD

T WSUD is more advanced overseas. WSUD efforts were seen to be by some at pair with other states,
by others in need for more widespread uptake.
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Standards are higheydriven by council requirements and instay exposure to new technology the
standard on what is delivered on the ground has improved.

Exposure to WSUD varies with developers, with their size and project history. There was recognition
that due to the limited number of large WSUD projects, oppoitias for exposure were
constrained.

There is the recognition that there are various players in the development industry, with a majority
that delivering to minimum standards. This is further compounded by unclear objectives and
requirements from locagjovernment.

There is an overall perception that the expertise of councils on WSUD varies. In addition, councils
also had limited resources for inspections and verification of implementation in general, which is
important to ensure compliance and propeesign.

There is an overall perception that among consultants WSUD expertise also varies.

Often developers and residents do not understand the value of landscaping and WSUD.

Challenges of WSUD

= =4 =

= =

Disparity of knowledge among councils, consultants and deeeto

Fear/perception of uncertainty associated with WSUD cost for councils.

Uncertainty is anajor issue due to the investment required by developers during the statyes of
development. Awything that impacts the cost and time before construction pext® (even a -B-

years time requirement) ia major issue.Typically uncertainty is associated, with the time delays
required for development approvals, and often with unforeseen requirements, not specified at the
start of the development application. dfe information on costs of WSUD systems would assist to
reduce uncertainty.

Lack of confidence on WSUD system performandevelopers are at times not convinced that a
specific WSUD feature either performs effectively or is the most effective solutioa fwoblem.

This concern applies particularly for solutions applied at local scale (allotment, street or site)
compared to a larger scale feature (e.g. wetlands for a few neighbourhoods or a district). Similarly
there is a concern that in some councildipg is focused too much on small bioretention features
(on-site or at street level), without having a proper understanding of the O&M cost implications, nor

a prope investigation ofthe best options for a catchment (i.e. the best solution or scale of
treatment may vary from a lot to a group of developments), particularly for greenfield and large
infill sites. On the other hand, some developers feel that councils are starting to realise that the
cost of managing multiple small WSUD features, and thus ailsuprefer larger features, with
opportunities for WSUD innovation seen as limited. Either way, there is the perception that there is
no advantage in engaging expensive consultants to design state of art WSUD, if it is going to be
rejected by council agssors.

Perception that councils provide inadequate maintenance of WSUD features after handover.

The need for site specific solutions which can vary from case by case in scale and type of solution.
The nonsequential nature of land development (it mayké&aup to 10 years to develop a parcel of
land), requires solutions that allow some flexibility over time.

Large developers have the resources to investigate WSUD alternatives for a development and they
tend to develop orgreenfield however small developsrare unlikely to have the resources and to

be able to make WSUD happen at this scale. Yet among the players in the industry, large developers
are driven by the same model as the smaller ones, and may not necessarily implement WSUD unless
forced to do so.

Industry is likely to rush for WSUD if cost benefit can be proven.

Councils, developers, consultants all expressed the need for data on costs and benefits of WSUD.

Postimplementation assessment and impediments to W$UR



Barriers
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The barriers identified by the developers include:

Councils are the major poimtf contact for developers, followed by selected agencies depending on
the statutory agency referrals determined based on the development characteristics and location.
However, councils are seen to dictate WSUD requirements, whilst being risk adverse.

Uncetainty in council requirements for WSUD and lack of guidance from councils in development
plans. This is associated with the perception of lack of understanding by a number of councils on
WSUD options, their lorgerm costs and the lack of a bigger pictigeategy. There was often a
disconnect between different council departments regarding policy and advice for development
applications. This was again closely linked to council capacity or understanding limitations. As
SELINBaaSR o0& omdtimesSvd Gofwhat I&mdil wants, @vBdif we know it is a waste

of time and money to install them, just to avoid delay cdsts

Perception that lack of capacity results in a lack of understanding by councils of the associated cost
realities of some of th&/SUD requirements they pose (i.e. lack of commercial reality), as expressed
08 2yS RS@St 2 LISNY GAY | RS@St2LIYSyYyd | NBIF 4S5
original two proposed, which for that site was not practical and not realistic gtliencost
AYLIE AOFGA2yadé

Lack of understanding of benefits and costs: councils are reluctant to take WSUD on because of
maintenance and the need for more land, however many people see it as a beneficial aesthetic tool.
Lack of data on the costs on O&Mdarenewal of WSUD features, given the short history of many of
such installations. Developers are unsure if such type of data has been collected and released.

t S NI S LI sothg coundild think developérave a lot oimoneyand can pay for all costs®
Perception of a lack of willingness in some developers and lack of understanding of costs and
benefits of WSUD, given there is no tangible market response to WSUD.

For one of the developers, the EPA was the major agency they dealt with after councié Befor
issue of a development approval, councils can request and environmental report, including soil and
bore water analysis for a site for evaluation by the EPA. The developer feels that the onus is on the
RSOSE2LISNI 2 LINRPQGS (K2ASELKS adoaded "Bl ETAKS TRE
classification and the justification for demanding such test by councils lack transparency resulting in
very high costs and that increasingly such test are being demanded for infill sites, including small
lots.

Pre-conception that WSUD is more expensive by some developers and councils (or that costs are
unknown).

Other issues:

)l

Better streamlining of the approvals process and better internal integration would facilitate the
LINEOS&aayY dal a | RS@8HcE wiSteler dddument y thayAwars, provided we
1Yy26 o6KIG AG Aa GKS@ glyideod

Despite of the availability of standards, poor accountability and lack of policing are seen as larger
issues, particularly with the reduction in the number of building im$pes in councils.

State government needs to investigate if future growth may run into infrastructure capacity issues
particularly with increase of density. Are the targets realistic based on infrastructure capacity?
Inconsistency across councils whenatmes to WSUD implementation need for more strategic
leadership by council. Strategic direction also would allow better integration and coordination of
different objectives from different groups (agencies) (EPA, NRM board) for a development.
Councils areseen to take more responsibility every time, but do not necessarily have the resources
to match.

Danger of building tool kits or include WSUD in planning in a prescriptive manner. This is risky as
there is not enough rigour or technical expertise from gi@nning policy department side of DPT
There needs to be some foraf input from developers experienced in implementing such features

on the ground to get proper insight on real issues and to tap on actual knowledge base.
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Ownership of assets: wetlan@se not classified as open space, who owns purple pipe before it
becomes functional (SA Water, Private supplier)? There is need for centralised planning and better
coordination of the staging of developments.

Recommendationg way forward

1

—a ==

1

Consistency: ned for clarity in guidelines, council requirements and transparency in the approval
process. A common approach for all tiers of government, for experts and the development
industry. The respondents felt that the great need wagd formore clarityfrom councils. There

was concern that soon a planning module will require WSUD implementation, but that the technical
options prescribed may not be the most appropriate for a specific site, leading to token efforts.
Hence, there is the need for severe carafahsideration on how implementation should proceed.
This is also expressed in the perception of lack of consistency from one site to arotthert, times
between differentofficerswithin a same council and among councils (particularly for councils that
are unclear on what they require).

Capacity building and consistency across Council departments and asses$scinishould also be
linked to the strategy of a councilhere was aed for WSUD requirements/policy to be linked to
council strategy.6Courtils have a bigger picture than developers for implementation of services
and hence could facilitate the implementation of guidelines and target that are relevant to the
whole of a councilared. 0 RS @St 2 LI®NI siygestivrSwadifar douncils taklWSUD
requirements to their SMP to deal with water and obtain proper expertise on the cost implications
of various features.
Focus on capacity building on professionals in planning departments and engineering ind@tistry:
all engineering firms are welversed in legislation, then engineering firms will drive the
implementation. Have firm guidelines that engineers have to sign off on and then give engineers the
responsibility to implemest stated a developerdEngineers vary in capacitand the younger
generation wants to learn WSUD. But thregineering industry has a lot of turnover aedgineers
regulafy change firms. Thus, ve have experienced that the level of knowledge varies and at times
we have followed good engineers across firmifws i is beter to focus on education and
understanding of legislation on the professionatfue to the legal onué
Quantify benefits: monetise and demonstrate benefits, develop cost comparison between
traditional and WSUD techniques to prove the cost benefibnetise and demonstrate
environmental benefits (seagrass health, stream health, survival of aquatic species), show cost
savings to people involved in WSUD and to end user.
Better education/communication of data above. Even if data is available messagesrrently not
communicated effectively.
Firmer action from State planning, but not a prescriptive action.
Incentives for developers to take on WS#ibt only penalties)For instance:
o Dispensation: ifa developer implemens certain design /features,he/she gets
dispensation in other areas.
o0 Local government willingness to contribute to design/constructisthey see fitin
selected areasfor instance thedevelopers grant a parcel of land and the local
governmentcontractors do part of theivilwork as pertheir requirements. fiis would
avoid much of the typicaback and forthmiscommunicatiorbetween developer and
council that occursluring the design stagd-or example, niMawson Lakes there were
no issues aa Master planwasalready in placéor the site
o Aproportion of state or local council feés discountedafter quantifying local cost and
providing a compensation for any additional cost of installiy2UD feature,e.g.
provide a 10% offfee or the council offers do undertaleertain tasksg something
that can soften the cost load to the developer.
o0 Easing ofthe land taxfor developers asit is a big impost for developers, ireduction of
the cost burden instead dhe handing out incentives. For a develogerding lam, a
land tax of$5kper lot per year foR20 plots becomes a big burden.
Demonstrate evidence of market place valdBor an individual household with a 1.5idinwater
tank increasing to a larger volume does not cost much méwother problem with rainwir
harvesting legislation, that the desalination plant acts as a disincentive for government as it needs to
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get thereturn on investmenthence there Wl not bebe water restrictions for a while. Therefore it is
unlikely that any more changes tainwater harvesting policwill occurQcommented a developer.

1 &Council should takebigger role in planning; particularly on the orientation and design of
development controls. Courgshould also mandate a certain level of rainwater harveting and solar
energy, as these features place less burden on the overall infrastructure lond oeah
Government should have more confidence in tailoring their planning instead of relying on state
government directiveassuch measures are also beneficial to loc&&NY YSy G & | 0 dza?

Postimplementation assessment and impediments to WSUD:



Appendix I. Local government perspective

This section is a summary of Myettsal (2013), which prepared an inventory of WSUD in SA and details the
outputs from interviews conducted with5docal councils in the greater Adelaide regi@amsl their
consultants.

Drivers forWSUDuptake

There have been three major drivers for WSUD uptake by local governriemtmianagementcreation of
an alternative water source for irrigation and improvement in stormwater quality.

Flow managemenivasthe primary driver formostWSUD uptake in councils, with WSUD elements designed
with a focus on flooctontrol and redution of peak flows. This is likely to continue given the projected
trends in urban form for increased dwelling densityd infillscenarbsfor Adelaide

In addition, WSUD haalso been adoptedbecause it offeramultiple direct benefits such as producing
alternative water resources (to reduce drinking watese during water restrictiosand improving
stormwater quality.

Other important divers were mdirect benefits such as costsavings from keviation of capacity constraints
on centralised infrastructureijmprovement of amenity inpublic open space for recreational and
environmental benefitsand theredudion of the environmental impct of urban development on receiving
waterways and coastal waters.

Enablers and Barriers
1 WSUD requirements

Councils across Greater Adelaide differ regarding their WSUD requirements in the development approval
process. Historically, WSUD uptake has dpe fragmented in nature due to capacity and resource
constraints, this hasnplications for the londi SN 2 @SNJ t € a02N¥ Gl G SNIJ aG NI Sz
catchments, given the potential interdependency between upstream and downstream stormwatest. flo

Ensuring that individual LGA strategies are sustainable in thetéongis likely torequire a level of overall
planning coordination across shared catchments.

1 Capacity

Local government representativesupported by the literature, acknowledgbe fragmented nature of
WSUD implementation across councils. WSUD across local government appears to be influenced-by the in
house capacity and commitment to WSUD.

Practitioners have recognised the need for a site specififigurationfor WSUD featuresdriven by local
conditions physical constraints, such as restrictions on the availability of open space and physical conditions
(suitable geology, slopglhe technical capacity and expertise of proponents and policies (either council
policy or policy spport)). However, dfering levels of expertisamongconsultants engaged in projects
influence the uptake of WSUD.

Thecapacity for WSUD planning and implementation, whilst evolving, varies across consultancio@ans
governmentand within State Geernment departmentsThe technical design of larger WSUD projects tends

to be undertaken by external consultancies on behalf of developers and local government. Smaller systems
were often conducted within local government. For construction and implem@natsmaller projects,

such as trial systems and roadside infiltration and soakage pits tended to be installed by local government
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operation crews as part of routine road maintenance works. Larger projects tended to require a scale and
level of expertise Wich requires external construction servicdowever they were perceived as positive
opportunities for learning and knowledge development between local government, developers and
consultants.

Capacity developmenand the adoption of WSUDIin organisationswas mainly drivenby individual
championg 'y R S| OK 2 NBAI yWaUDii Eclintifd awhick have dhadBa lcdgesUD
implementationhistory have typically learnt from experience, and have developed either formal or informal
approaches for improving BUD implementation across the organisation. Yet transfer of lessons across
local government areas, whilst potentially beneficial for WSUD capacity building, is not a common or
formalised practice.

Almost all practitioners at the local government level riged internal support from the elected members

for implementing WSUD technology. Stakeholders at the elected level tended to be positive toward WSUD
0SOFdzaS AG A& Faaz20AFr 0SSR gAUGK WadzadlrAylroAftAraeQ Ay
elected members remained conservative due to different aspects ranging from fear of loss of community
support to concerns regarding immediate economic returns. Some local government practitioners indicated
there were internal barriers to WSUD due to cems expressed by more senior staff. These concerns
generally revolve around nemaditional stormwater management and the perception that the
implementation of trial or experimental WSUD technologiesy have negative results

Despite the availability fonany guidelines for WSUD, there remain some issues around technical guidance

for WSUD systems. For example, there was generally a high level of awareness of the South Australian
WSUD Technical Manual (SA Government, 2010). However, some practitioneateihdthat these
guidelines provided good background information on WSUD and many useful technical details of note, but
flI O1SR a2YSGKAY3 Ay (GKS WYARRES 3INRdzyRQ 6KAOK g2dz

1 Funding

Access to resources or funding for imyplentation is a challenge for local governments, particulkmhthe
on-going maintenance of WSUD features. In particular, street scale distributed WSUD infrastructure, whose
performance and impact is not as wahderstood is seen as a major challengetfee future, compared to

large scale features

9 Operation and maintenanceneeds

Lack of understanding of O&M needs and associated costs for WSUD is a major concern for many councils as
often local governments do not have specific funding allocated fointemance of WSUD feature®Vhilst

larger scalewetland systemsare well understoodfew councils haveormal maintenance procedures in

place for smaller scale systepssich as tree pitand streetscape bioretention works.

The upkeep of subptimal WSUD symsms was considered an issue of concern where local government has
inherited WSUD installationsdim developers where they perceived some of the features requiring high
maintenance due to aesthetics.

1 Policy

State government requirements for alternativeater supplies to all new homes (and some renovations to
existing allotments) has resulted in greater implementation of rainwater tanks at the allotment scale, while

fF NHESN) RSOSt 2L SNE SELX 2NB (GKS Ay dS3aNI (A.20ysodef | '
circumstances, developers have opted for rain water tank volumes above the state government minimum
requirements of 1 kL to achieve detention because the increased volume-siteostorage is seen as an
opportunity for reuse. Approval authoriteindicated some concern with this approach because when tanks

are fullthere is little impact on stormwater detention.

The implementation of policies on stormwater detention at the local government level has aldtedesu
mandatory integration of detetion mechanisms limiting flows from development, from allotment scale
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tanks to detention basins in larger developments. Several councils have a requirement on permissible site
discharge to limit (mitigate) peak flows to the street drainage system.

Severallocal government representativegalued the ability to directly negotiate WSUD outcomwith
developersasa significant driver for achieving outcomes. While this is difficult at the allotment level where
the number of projects is higher, several commdraad large scale residential projects were seen as a
success by local government in terms of WSUD. This is bettsargewas opportunity and scope in the
development approval process to discuss WSUD with the developer and produce a mutually beneficial
outcome.

1 Community support

Community awareness and engagement has been recognised as an important enabler for the
implementation and longerm performance of WSUD featuresnfulfilled @mmunity expectations and
negative feedback due to civil works are searpawerful influences on WSUD uptake and even design.

Thus community engagement has been warrant€@dmmunity engagement varies according to project
scaleand is adopted mainly for larger projectsn8ler projectstend to adoptless intensive consultatig
such asise ofcommunity newsletters, direct maduts to residents affected by construction asdmetimes
faceto-face consultation with the public at the project sitEaceto-face methods wereseen as more
STFSOGABS | G KI NY & suppgrihanhhBssive R&hodsa Q Ay G SNB A

Impediments

1 Lack of commitment at the policy level by State Plannisgseen as one of the major impediments
to WSUD For most local government, WSUD was referred to in the local development plan, but
lacks a strong undbing policy or proper guidelines which may assist in the encouragement of
developers to adopt WSUD principles.

1 Unquantified externalities and difficulty in assessing the long term benefits and castsseen as
a barrier to developing a business casel ém the allocaion of appropriate maintenance budgets
for WSUD by councils and developers.

9 Lack of detailecconstruction guidelinesncludingfor topics such aghe selection ofadequate soil
and filter media for infiltrationtechnology designthe seledion of locally appropriate vegetation,
recommendations on thescale of structureper unit area anaf suitable areas for installing water
management schemes

Recommendationgo improve WSUD uptake

9 Stronger Legislation and policy driver&irmal recogrtion of WSUD as a development requirement
in planning legislatiowould allow councils to control development more stringently than they
currently can.This is seen as one of tsgongestneeds.

1 Improvements to the development assessment processa seies of steps where WSUD is flagged
based on the development propodstpe being considered.

1 Mechanisms for coordination and integration of WSUD across catchmdatscatchments that
span across council jurisdictionBevelopment of doundary ruleor medanisms for crossouncil
coordination and collaboratiomould be beneficial where individual councils could force upstream
councils to introduce infrastructure to manag@streamquality andquantity for creek health and
minimum flows.
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1 Recognition of smt scale options for WSUD iplanning requirements because these are the only
available solutions for infill development scenarios.

1 Development chargesvost local governmentsvere supportive of the concept of a developer levy
as it seemed to be workinged in Melbourne and on a smaller scale in Adelaide.

1 Develop capacity in WSUD maintenance aadcapacity building program for all stakeholders
involved in WSUD

1 Publication of WSUD benefits and costpuantify the benefits of WSUD to have a realistic idéa
how much a WSUD project may cost, including maintenance needs and any beneficial outcomes
K2g STFSOUABGS 2{!5 YSIadz2NBa INB | WaiGNBGIOKAY:
storm events. Lack of ik data is one of the major inhibitoryders for local governments engaging
in the routine implementation of WSUD

Reference

Government of SA2010. Water sensitive urban design technical manudBreater Adelaide region,
December 2010, Adelaide, SA, Australia, Department of Planning arlddaxeanment.
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Appendix J. Detailed WSUD Site Assessments

Burnside pods (EBbods) Detailed Assessment

City of Burnside Pods (B-pods)
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Overview

City of Burnside is famous for thieeed streetscapes compared to the other municipalities in Adelaide,
which is highly valued by the residents in ternfsgeneral amenity, aesthetichealthy environment and
social wellbeindTree Management Strategy 2013he Tree Management Strategy was introduced, based
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sustinable use of natural resources for reducing dependence on mains water for watering the trees.

The Local GovernmentAct 1999 required the councils to place an adequate sysi@nmanagingthe tree
healthdue togreaterNS f A I Yy OS 2y 02 guggtainant the réiddkBos in the hib BdFolyl Hater
availabilityfor the new trees. Alsolack ofgreenfield sitesin the council areatk S WK SNRAR GF 3S ad I G
to most of the trees and parklands, the percentage ofkept grass vergesging conditios of the existing

water infrastructuregexistingstormwater facilities were old and designed for 1 in 1 did the frequent

flooding issues in council suburbs promptée council to device alternativeource control technologies for

water managementwithin the council The attractive scale of economy of pod infrastruct(zest less than

20% of the total cogtwhen constructed along with the routine road /drainage up gradation works was
another driver for Bood uptake.

B-pods were devised as an altetivee to water bowls which was commonly used along the streets of the
council for holding water in the vicinity of treeBigureJ1). Thesdowls could collect ateast 40L of water

Water bowl

FigureJ1 - Water bowl provided for young trees

(Source: Tree Management Plaity of Burnside)

The council investigattalternative verge treatmensystems with minimum requirement of waterirapd

maintenancewK SNB | RSIjdzr 6 S aLl OS 2 Nerd ndtGdundiAg § restilz Bidnsilé | G S N
/| 2dzy OAf RS@OSE2LISR I g HINRRESIEF GARNA ARGE SYG B S d Si
runoff (FigureJ-2).

B-pod near a
young tree

FigureJ2 ¢ B-pods

The table below represents the overview of the location and WSUD aspect of the pod system.
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TableJ1 ¢ Overview of Boods

Rainfall | Alternative WSUD | Development Scale of Availability
zone water elements type development of
source monitoring
(mm) used studies
600-800 | Roof runoff| Infiltration Retrofit Medium/ Burnside
pods (B Large Council
pods)

Design and construction of pods

As per the discussions with council stafmgle and flexibleconcepthas been adhered in the design of
pods which was developed by th@-house engineering teamlhe construction was mainly undertaken
while modifyingor replacing the kerbs or replanting the treeBigure J3 represents the pods under
construction.¢ KS L2 Ra& ¢ S BlBnsigepods$Bpods o distinguish them from other service
installations

FigureJ3 ¢ B-pods being constructed

(Source: City of Burnside 2012)

B-Podswere designed to intercept the roof runoff (to avoid silt and debris getting into the patié¢h was
conveyed to the pods through downpipes and a series tefd pipes, connected to the pod¥hus along
with providing waterfor younger trees the podsalso acted as a first flush deviaguring heavy rain fall
events. The podsere designed to get filled up after five minutes of the initial precipitation aodcause
any runoff excess to overflothrough thestormwateroutlet pipe, Bpods wereinstalled a meter or a meter
and a half from the younger trees as per the suggestions from the arb®histconstruction of pods began
in the year 2010To date the pod$ave been installedh the following streets.

1 Hautville Terrace, Eastwood

1 Tudor Street, Dulwich

 Union Street, Dulwich

1 Treolar Avenue, Kensington Park.

B-pods consist ofplastic crate pods within the kerbside trench, the typical dimensidreing
600mmx400mMmx450mm.The crates are provided with impermeable lining at the top and bottom surfaces
and with ageotextile liningon all the lateralsurfaces, which is thepacked withcement treated rubble to
prevent thewater seepagento the road. The whole trenchis thenfilled with gravel for allowing soakage
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and gradual dispersion of the stored water to the surrounding regidhs.typical plan and sectional view of
the pod is shown ifrigureJ4.

Lateral pipe

chnnecied inlet pipe lid l'— concrete filling
c wx Ol
= s T
| T\
o i) je———— Inlet pipe
{?l E I — ] 50 | ill
() T a { [ 50 mm gravel fi
) § l¢————— 50 mm gravel fill Lateral pipe g gra
E connected £
: 2 2
32 600 mm i)
Al_Ll _‘n_. | It |l _A L g
600 mm
~ 700 mm
achion A-A
Plan of B-pod Sachn /A

FigureJ4 ¢ Plan and sectional detail ofjid

Each cell has a theoretical capacity oBland the holding capacity of the pods is enhanced by the heavy
clayey soil predominant in the council area. These pods are constructed 20 to 25mmthéaydters to
prevent sediments entering into themRecenty the pod design was modified by the addition of an
inspection chamber connected to the water holding crate, within the.pod

According to the council, it costbout $400/systenfor the overall onstruction of a set of pods along a
street and to implement an individual system would cost the couaciunds800 to $1000 per padThe

initial installationswere made inTudor Street, where the pods were provided for each downpipe
connection, which waghen interconnected with lateral pipe systems. Siniteturned out to be
uneconomical due to the excessive pipe works involved, the further installations were made based on the
location of the younger trees and the availability of down pipes for convepmgoof runoff, even though

this affected the flexibility of providing pods netarall younger trees. As a result some plants could not be
served due to lack af nearbystormwaterdrainage pipe.

Stakeholders and pod management
The major stakeholder ime design, implementation and maintenance of the pods is the Burnside council.

The implementation of the Hods is still relatively new in the Council, therefdree appropriate
maintenancepractices and implementation schedule ftve podsis still beingdeveloped They are planning

to implement the system in conjunction with planting of younger trees and are anticipating developing the
system into a larger storage system, where the entiref runoff from the streetcould be collectegdstored

and used fottree irrigation, even though the reliability of the source of water is stitlear Howeverthe
council presumes that thenaintenance of these systems should not be an issue as the risers in the pods
used as inspection chambeesuld be used for suckirtpe debris out and the system could easily attain a
functional efficiency of 8hto 90%.

There have been no reported issues with the functioning-pb8s yet. The council considerstibo early to
determine the effect of Bhods on street tree health andoes not have any specific funding for the
maintenance of these features. Most of the systems are maintained only during the initial years of
construction.

Community involvement

There has been little community involvement with installation gidgis as ey are installed underground
and are not significantly visible to the public. The concept and installation of pod systems were
demonstratedin a community event in 2012 and received an appreciable positive feedback.

WSUD Performance

The council is yet taletermine the actual volumeof runoff that could bedetained by the pods the
dispersion rates across the gravel medtze reductionin water demand from external sourcasd the low
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flow assessmentA field test was conducteith Union Street, Dulwicko assesshe performance strategy of

the pods and it wadound that an individualpod was able tohold more thanthree times the initially
estimated capacityHHowever the council is keen on furthiewestigation as to clarify whether treiccessful
performance was merely due to the system efficiency or the improper implementation of the entire system.

Modelling performance

The effectiveness of the pod system in managingrtied runoff quality and quantity was analysed using the
MUSIC model. The pods inga along the Union Street were considered for gimulationas they were
connected independently to individual residences depending on the availability of the downpipes from the
roofs and also the availability afouncilsite plans for this streetepresenting the pod locationsThe major
challenge in the modelling process was to best fit theolBl system to a typical treatment node in MUSIC.
Different treatment nodes including pond, rain water tank, infiltration system and bioretention were
examined.

Corsiderable amounts of evapotranspiration losses and lack of options for defining infiltration processes
KFELIWSYAYy3a Ay GKS LI2R -valleindds. YASrainYuat& $ankWwiizh/wrgcoriceptyadlyy
very similar to pod system had limitations assoethtwith restricted water loss to a fixed daily rate
regardless of storage depth and soil characteristics and the absence of infiltration process happening in the
agaitsSvyo 9@SYy (K2dAK GKS WAYTAfGNI GAZ2Y ada@dasSYQ y
system with permeable liner at the base. Thus the bioretention node was selected to simulate the pod
systemwith the following assumptionsHigureJ5).

Properties of pod )
—_——
Location pod | Products >>
|
Inlet Properties — Lining Properties
Low F&% By-pass [cubic metres per sec) 0.000 Is Base Lihed? [Z] Yes [ No
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FigureJ5 ¢ B-pod simulated as a bioretention system in MUSIC
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surrounding soil via the vertical sides and was assumed to extend over the depth of the entire pod
(0.45m) (refer to Figre 4 forthe details of pod dimension).

1 The surface area of the bioretention system was assumed to be equal to the filter area @.35 m

1 Since the pod and the gravel lining were considered to function as an integrated unit, the weighted
average porositpf 0.81 was use@lableJ2).
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TableJ2 ¢Calculation of weighted porosity
Determination of weighted porosity of the filter media.

volume of the tank V1 045x.4x.6 0.108  cubic meter
volume of the gravel V2 (0.7x0.45x0.5)-(0.108) 0.0495  cubic meter

Assuming a porosity of 1 for pod and a porosity of 0.4 for the gravel
weighted average porosity of the entire system [(0.495/0.7%0.45%0.5)x0.4] +[(0.108/0.7x0.45x0.5)x1] 081

1 Extended Detention Depth (EDD) was assumed to be zero as there was no pooling of water
happening above t surface of the pod in actual scenario. An extra .02m was added to the depth
of filtration media to counter for thist¢tal depth of thefilter mediawasassumed to be .47m).

1 A large overflow weir width of 10 m was assumed to represent the absence fibany
accumulation at the outlet.

Performance Assessment

The whole street was divided into two segments depending on the location of the stajpnwaterdrain,
first half draining into the Cleland Avenue drain and the other half draining into the Wafwikue drain
(FigureJ6).

< l,- v W . N
‘ Draining to Warwick Aveie drain

FigureJ6 ¢ Union Street draining into Cleland and Warwick Avenue

Even though mostf the pods were individually connected to a single roof ateauseq5, 15A, 31 AC, 22,

6, 21, 25, 14C and 40) did hateir roofsconnected to multiple pod#/here the roofs of thénousesl3 and

15 were connected to a single podtive scenarios were established to understand the sensitivity of the
model parametes which are listed below.

1 50% roof area connected to the pod (base case)
1 100% roof area connected to the pod
1 Double the volume of the pokieeping the roof area at 50%
1 Double the eXiltration rate keeping the roof area at 50%
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1 435 L pod capacity (based tive field test conductedikeeping the roof area as 50%

The base scenario was established as 50% of roof area draining into th€hgodemaining 50% of the roof
runoff was assumed to drain into the local strom water chann&lse second scenario analyséke
performance of the pods system when 100% of the roof area was connected to the pods. The impact of
increase in pod volume (providing two crates instad of one) on flow and quality of roof runoff was analysed
in third scenario.The exfiltration rate wasloubled (.72 mm/hourfrom the base scenario assumption of
0.36 mm/hourto evaluate the impact of the soil media on the pod performance. A scenario was developed
with approximately thrice the volume of the pgd35 L)with no change in perimeter or poritg to replicate

the actual conditions that existemh ground duringhe field testand compare the performance results.

The model developed for the base scenario for the Warwick Avenue is representeduire J7. The
assumptiors made for each of the scenario described above is tabulatédhiel3, below.

FigureJ7 ¢ Typical layout of the pods capturing 50% of roof runoff along Union Street dramMatwick Avenue (base case)

TableJ3 ¢ Assumptions made for sensitiyianalysis of model parameters

CH] Assumptions made
3z exfiltration rate (mm/hour) | Surface area (sq.m) | Filter area (sq.m)|unlined filter perimeter(m)| porosity
é Base scenario (50% roof connected) 0.36 0.35 0.35 24 0.81
3 100% roof connected 0.36 0.35 0.35 24 0.81
'g double the volume of the pod 0.35 0.65 0.65 3.6 0.84

5 double the exfiltration rate 0.72 0.35 0.35 2.4 0.81

a 435L pod capacity 0.36 0.95 0.95 24 0.81

Modelling performance results
The simulation results for various scenarios are depicted in Figure 8.

Theresults shows that increase in the storage volume and the doubling tfiirexion rate of soil media
have the greatest impact atme flow volumereduction. The provision of 3&Bods along Union Street can
reduce stormwater annual flow by 5.4% with thase case scenaridhe reduction in the transport of the
pollutantsfor the entire streetalsoreduced around 6% for TP, TN and TSS per,y®aportional to the
runoff volume reduction. The results showed considerable amount of reduction in groseptal@able
J4), which is not very critical for the-ds as the only possible pollutant into the pod would be the leaf
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litter, which is effectively removed by constructing the pods 20 to 25mm above the gutigregventthe
entry of thedebris

As depicted inFigure }8 and Figure J9 connecting 100% area to-Bods does not significantly add to
stormwater reduction, however doubling-Bod storage, increasing infiltration eatcan significantly
decrease the stormwater annual flows.

. Performance efficiency of pods for selected scenario-Cleeland Avenue  flow(ML/year)
| 7SS (kg/year)
u TP (kg/year)
5
m TN (kg/year)
double infiltartion rate
a4
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=]
sl g
g
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base scenario(50% roof double storage 435L storage
connected)

FigureJ8 ¢ Performance of pods in roof runoff management along the segment draining towards Cleeland Avenue
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FigureJ9 ¢ Performance of pods in roof runoff management along the segment draining towards Warwick Avenue
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TableJ4 ¢ Overall performance of pods for the base scenario for the entire tUSineet

o Base Scenario (50% roof area)
% reduction in parameters
Flow (ML/year) | TSS(kg/year) | TP(kg/year) | TN(kg/year) | Gross pollutants (kg/year)
Cleeland Avenue 3 3.1 3.1 3.2 18.5
Warwick Avenue 2.4 2.6 2.5 2.4 19.6
Entire Union Street 5.4 5.7 5.6 5.6 38.1

As perthe base scenario, nearly 2.5% of annual flow reductiarbiainedfrom each segment of the Union

Street which is significant when emphasising the importance of such small scale systems in retaining the
runoff and gradually dispersingaff, which could be effectively captured by street trees, which agrees with
0KS O2dzyOAf Qa RNAGSNI F2NJ GKS AyadadlttridAazy 2F LIR2RA
GKS O02dzy OAf Q& RSLISYRSYyOS 2yl KNEB( Mabtin&idoyisli i NHz01 a
The sensitivity of the underlying soil medium was also analysed to understand the performance ability of
pods in different soil media. Five different exfiltration media were considered which: were

1 Heavy clay (0.36 mmdur)

1 Medium clay (3.6 mm/hour)

1 Sandy clay (36mm/hour)

1 Sandy loam (180 mm/hour)

1 Sand (360 mm/hour)
FigureJ10 presents the analysis result&s depicted, the increase éxfiltration ratedecreases the annual
discharge of stormwiar into the drainsThe reduction in flow rate increases from 3% to 12%, when the soil
strata beneath changes from heavy clay to sandy clay, showing the suitability of such small scale systems
along coastal councils, where flow attenuation could be olgdimy simple and small scale subsurface
systems like fods.

However lack of any performance studies restrict freafidation of modelling outcomes.

Impact of exfiltration rate on B-pod performance- Warwick Avenue

== flow(ML/year)

== TSS(kg/year)))
TP{kg/year)

==ade=TN(kg/year)

% reduction

200 400

exfiltration rate (mm/hr)

0 100 300
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FigureJ10¢ The impact of exfiltration rate on pod dermance

Summary and Implications

Review of the overall performance strategy of §ods

B-pods are unique features developed by the Burnside council for passive irrigation of young trees as well as
for indirect flow managementThe practical design conceptcompatibility, flexible and simple installation
techniques make®J2 R4 RAFFSNBY(d FY2y3a 20KSNJ O2dzyOAfaqQ Ft2¢

Even though the concept offids was devised for improving the tree health, it indirectly had influence on
runoff water quality and quantity management. The efficiency of the system in managing the runoff was
analysed using MUSIC model, as the council lacked any data regarding the performance monitoring of the
systems. As per the simulation conducted on the pods along thenUstreet, Dulwich, the installation of

pods resulted in an annual reduction of flow volume by 5.4% and an average reduction of 6% in TSS, TN and
TP for the entire street. The simulation results agree with the fact that infiltration systems do not perform
gStf Ay OfreSe az2if YSRAIFI® {dzOK &adzoada2NFIF OS aeadasSy
trucks, even though the mains water savings and the long term economic benefits are yet to be quantified.
Howeverit need to be confirmed though, witleer the high water holding capacity of pod system, as per the

field test conducted is due to the system effectiveness or improper filing done beneath the ground. The
council has plans for upgrading the streets with pods and eventually developing ielatiorate water
capturing system for tree irrigation and effectively reducing the flooding impacts and dependence on street
tree watering systems.

Impact of infiltration rate on the pod performance indicated that, with the increase in the porosity of
underying soil strata, there would be an increase in flow volume reduction and subsequent increase in the
runoff quality. The result ascertains the suitability of such pods for flow management along coastal councils
where favourable conditions exist.

Impediments and opportunities

The validationof B 2 Ra Y2RSft Ay3 NBadzZ §a OFyQi 06S LISNF2NYSR
runoff reduction and stormwater quality improvement due to the provision é?ddls. Monitoring data is
required to understad the effectiveness of these systems and validation of modelling outcomes. The
analysis indicates that these systems are not suitable as flow management device in heavy clayey soil areas..

The exfiltration rate studies have brought forward the suitabitifjthe system as a flow detention system
along the coastal areas, the most attractive aspect of these pods being its economics to scale, easiness in
construction and the subsurface location.

Monitoring and validation
The following monitoring studies ameucial to assess the pod performance
1 Determination of the stormwater storage capacity of the pods
T Identifying the exfiltration rate in the actual soil strata Water quality monitoring, especially with the
gross pollutant removal
9 Estimation of the cost berfig from switching on to the pod system compared to the conventional

tree watering services including associated externalities
1 Impact on tree health

These monitoring studies would be helpful in assessing the suitability of the pods for other councils with
adequate soil media and flow management issues.
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Tree Management Strate@013h d¢NJ b SEG DSy SNI (iQCryo¥Burnsizdly 8 A RS Q& dzND

Postimplementation assessment and impediments to WSUER3



Rosemary Leonard, Andrea Walton, Barbara Koth, Melissa Green, Anneliese Spinks, Baden Myers, Aditi
Mankad, Piya Chacko, Ashok Sharma, and D. Pezzaniti, 2013, Community Acceptance of Water Sensitive

Urban Design: A Qualitative Analysis, in I. f. W. R. T. R. Series, ed.

Harbrow Grove Reservdetailed assessment

Harbrow Grove

1
u%i’l’

a3y

FECL]

SHEARER

SEACOMBE GARDENS

T13HHON

DOYER GARDENS

Charles Sturt (C)

Legend
A Harbrow Grove

Public open space

| Suburbs @
w I

Roads

Major road

Collector roads

Local roads

Minor/unsealed road

0 0.025 0.05 0.1

P el il OMeters

Onkaparinga (C)

Map prepared by CSIRO (2013) for the
Goyder Insitute for Water Research

Data source: South Australian Government

Inset Map - Legend
A Harbrow Grove
[j Local government areas

Postimplementation assessment and impediments to WSUR



Overview

Harbrow Grove Reservein Seacombe Gardes was a precinct leveharrow undevelopedstrip of land
ARSYGAFTFASR F2NJ NBRS@OSt2LIYSyd Ay [ Ade 2due taltNA2y Q
accessibility and size. It was redeveloped in 2@ity (of Marion 200y with a variety of environmeal and
recreational design features that could attract users from a wider catchment than the local community (City

of Marion 2007). The reserve, approximately one hectare in size, was previously used as a BMX track.

FigureJ}12- Harbrow Grove reserve post development

Source: Google Maps 2013

The Habrow Grove redevelopment project was mainly aimed at alleviating local flooding, reducing demand

on mains water supply for open space irrigation and improving downstream water quality, along with
contributing to community welbeing by providing landscaenenity and recreational opportunities. Phase

1 and 2 of the project received an open space grant from the South Australian Government. This provided
FAYLFYOAL FaaAadlryoS G2 GKS /AdGe 2F al NA2ys G2
invof SYSy i Ay LYGSNYylFGA2ylL§ | 2 dzy OA € F2NJ [ 201 f 9y @
programs paved the way for introducing stormwater recycling concepts into the design of the Reserve
redevelopment. The project commenced in the 2009 and w@mpleted in 2011. The total cost of the

project was estimated to be about1$1 Million.
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Description of WSUD elements

TableJ5 represents an overview of the WSUD features in the Reserve. Flood mitigation and stormwater
reuse wee the main priorities for the council. However the introduction of WSUD into the reserve provided
an additional benefit by improving the overall landscape amenity of the drea.system was designed as

an open space rainwater detention system consistiigaswale, a sedimentation pond, a bioretention
olFaAysz | RSGUSYylA2y ol aAy FyR dzyRSNEANRBdzyR WNI AY
represented irFigureJ13.

TableJ5- Overview of the WSUD features in the Reserve

Rainfall Alternative water | WSUD elements Development type Scale of
zone source used development
(mm)

400-600 Stormwater Swales, Bio Retrofit n/a

retention basins,
storage tank,
reuse

VENU : 2. Grass swale and rock channels
5 ',. 3. Underground pipes filter stormwater through the
L take water to e s
: bioretention basin ‘
E

f‘ -—v
i —i
1. Polluted stormwater

run-off from the road
enters pits

5. Filtered stormwateris stored in alarge - - e o
underground tank and used for irrigation 5 . 1< 4. Basinfiltersand
and provides water to the pond. The tankiis cleans the stormwater

beneatha 480 m*detention basin.

FigureJ}13- WSUD elements in the reserve

Source: City of Mariqr2009

External consultants were involved in the development of dnaft Master Plan and the detailed design of

the reserveThe hydrology of the catchment wasalysed to determine peak flows into the Reserve for the
existing surrounding catchment conditions. Preliminary site investigations revealed that the groundwater
level varied between ™ and 20m below the surface, with a clayey soil profile and that thésting
catchment had no underground drainage to the reserve (Tonkin Consulting2008a). Although the site was
2NAIAYLFEte daSaaSR a KFE@Ay3a WwWiz2g G2 Y2RSNIGS NX
Phasel assessments revealed that theraswno significant soil contamination (Tonkin Consulting 2008b).
According to the project plant@mwater runoff from the locatatchment area is diverted into the reserve

through a series of kerb inlet§¢nkin Consulting20089, of which a part flows o the turf basin Figure
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J14). The turf basin consists of a shallow swale and a detention basin with a storage capacityrofarD

a depth of 0.6n (Tonkin Consulting Consulting 2008b). The transport of water through thebasih
removes some suspended impurities, and excess water then discharges via a drain into the bioretention
basin.

The bioretention basin was designed to provide treatment of flows from the turf swale (the runoff from the
catchment directly drains into #hturf swale through the side entry pits) and overflows from the decorative
pond (Tonkin Consulting2008b ) by fine filtration, extended detention and biological uptake (Tonkin
Consulting 2008a). The stormwater ponds in the infiltration basin and seemsgth a filtration layer (sandy
loam) and a transition layer (sand) to a series of perforated pipes below, which all drain into the
underground tank (Tonkin Consulting 2008a).

The underground rain vault collects treated stormwater runoff from the biordtentbasin. The stored
water is used for irrigation of the park area and to top up the decorative pond. The decopatiaewas
designed for ornamental purposes only. Water from the rain vault is pumped into the pond via small
channels from where it trickkedown into the pond. The direct discharge of runoff into the pond from the
turf basin or from the surrounding impermeable area was not considered due to the risk of nutrient and
biological contamination (Tonkin Consulting 2008b).

Major flows have been degned to bypass the bioretention basin and discharge into a second detention
basin area above the buried storage tarkiglire }J14). This detention basin is designed to assist with
reducing peak flows from the surrounding catchm@nd has a storage capacity of approximately #60

and a depth of 0.8 (Tonkin Consulting 2008a). The excess flow from the detention basin is conveyed to a
pit in the Eurunderee Avenue. The pond, infiltration basin and the underground tank are prowitted
impermeable lining to prevent seepage losses (Tonkin Consulting 2008c).
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FigureJ14- WSUD features in the reserve (a) inlet (b ) turf basin (c) pond (d) detention basin

The turfbasin and swale were designed to carry flows up to and including the 100 year ARI and were
constructed wide and shallow to allow stormwater to be conveyed and detained without impeding on the
recreational use of the area (Tonkin Consulting2008ag. bioetention basin was designed based on a
hydraulic conductivity of 186hm/hour, with an extended detention depth of 3@0m and a filter media

area of 240m?and with 13underlying perforated pipes of 160n diameter. The design was based on
WSUD Guidelines fno Melbourne Water (Tonkin Consulting2008h)land use runoff coefficient (ROC) of
0.45 was considered for the design, which is typical for low density residential areas.

Implementation

Construction site management was solely the responsibility of theazwntractor and according to Tonkin
Consulting (2008b), was to comply with EPA SA guidelines for stormwater pollution prevention (Botting and
Bellette, 1999). Special care was taken in acquiring adequate filtration media for the bioretention basin
constuction and was contracted out to Clay and Mineral Salemaitenance manual for the reserve
(Tonkin Consulting2008d) was developed by Tonkin Consulting, specifying the required maintenance tasks
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methodologies and schedule. The manual focussed on maintaivegetation, removal of accumulated
sediments in depressed areas and assessment of the rate of erosion from the turf swale and infiltration
basin.

Stakeholders and WSUD management

The major stakeholders in the redevelopment were local residents, the d€iMarion and the South
Australian Government. Harbrow Grove Reserve was identified for redevelopment in the 2006 City of
Marion Open Space Strategy, while South Australian Government funding initiated the construction.
External consultancies includeke University of South Australia, Tonkin Consulting and Swanbury Penglase
Architects.

The council is responsible for the long term management of the reserve and has plans to develop the
adjoining areas of the reserve as part of the reserve redevelopmeieg.

Community involvement

As part of the community engagement program the City of Marion distributed letters to local residents
highlighting the features and functions of the redeveloped reserve. Four local schools supported the project
recognising theralue the reserve in terms of environmental, science and water management studies.

The local community views the redevelopment as a net positive in creating a more liveable area. Some
residents had concerns over the state of the ornamental pond, whidererally empty due to issues
encountered during construction. City of Marion is aware of this and making arrangements to overcome this
matter. Although one resident had some concern over pump noise, most residents had not noticed this.

WSUD performance

Some performance issues were noted once the entire system became functional. The pond system was
unable to hold water, which may be due to leakage in the impermeable composite geomembrane layer
underneath the pond. Currently the council is in the processdalressing this issue, by consulting with the
contractors and design engineers. A likely solution is to turn the pond into a garden feature using marsh
plants and creating an ornamental creek under the bridge. This will provide a longer term sustainable
solution.

Modelling performance

Water balance and Water Quality Modelling

Tonkin Consulting used MUSIC software to determine the water storage requirements of the system. Based
on this, the average annual volume required to keep the pond full was calcilatsti on the evaporation
losses from the pond, assuming a surface area ofsgflire meters and a volume of 260bic meters in
concept design. The top up volume was calculated to bek84@ear (Tonkin Consulting2008c).

All WSUD elements were modelleg &ccounting for losses prior to entering the subsurface storage.
Potential future increase in overall catchment area contributing to the reserve was taken into consideration
and the models were developed using a projected catchment aredHef, Tather tlan an existing area of

4.4Ha (Tonkin Consulting2008a).

The resultant treatment train effectiveness of the systehowed 100% reduction in gross pollutants, 98%
reductions in total suspended solids, 83% reduction in Total Phosphorous and 60% redutttat in
Nitrogen (Tonkin Consulting2008a). The peak flow, detention requirement and upstream and underlying
pipe sizes of the reserve were calculated using ILSAX software.

The Summary and implications

Review of the status of WSUD in Harbrow Grove

HarbrowGrove Reservavas designed as an open space rain water detention system consissngless, an

ornamental pond, a bioretention basin, two detention basins and an underground rain vault to store the

treated runoff. Despite the effective function of almostl aspects, the ornamental pond (sedimentation
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basin), which was half way through the treatment train, became-fumttional due to construction issues.
While this has significant issues associated with visual amenity, the effects on the performance of the
system have been minimal as irrigation still occurs in addition to appropriate stormwater flow management.
However it should be noted that while this has little impact of carrying flow or collecting water, it is a very
visible issue with the overall dewgiment. The council is under the process of reinstating the ornamental
pond reserve by working closely with the contractors. The redevelopment of the reserve and the post
construction issues clearly highlights the need for coordination and oversigheiodhstruction phase of
WSUD projects.

Impediments and opportunities

Harbrow Grove Reserve was designed as a +hwuldtitional WSUD system to reduce the demand on the
mains water, alleviate flooding issues and improve stormwater quality. Despite achidivimgse goals, the
system is not generally considered fully functional as the ornamental pond does not hold water, which is a
minor but very visible impediment to its performance. A more collaborative nature of the project would
have caused a lower impaoh the design and construction of the system. The maintenance burden of the
ornamental ponds, especially in a scenario where the council lacked adequate funding for the maintenance
of the small scale water management structures was another key issueciCmsolved this potential risk

by undertaking a whole of life cost analysis and within the city of Marion costs for maintenance of all
existing WSUD features are contained with the Long Term Financial plan.

According to most practitioners who contributetb the Goyder Institute WSUD project, economic
justification is one among the toughest aspect of getting WSUD projects in place due to the difficulty in
costing the externalities and creating a financial argument for the construction and long term opeoéti

the system. However, Harbrow Grove Reserve could be cited as the best example of how effectively a multi
functional WSUD scheme could be incorporated into a precinct level reserve redevelopment, to reuse the
stormwater runoff and at the same time @t a vibrant hub and sense of place for the community,
through its sustainable approach.

Monitoring and validation

The council is currently working on reinstating the reserve along with the relevant contractors involved.
However, once completed the folldng aspects need to be monitored for evaluating the performance of
the system.
1 The reduction in mains water usage, once the system starts itiddiied operation, to estimate
the associated monetary benefits obtained.
1 The actual quality and quantity dfeated water reused to assess the system functionality and
effectiveness.
1 The quantity of mains water top up to the underground storage to assess the suitability of the
system in meeting the irrigation demand.
i Estimating the energy and cost involved innping treated water for irrigation and refilling the
pond to quantify the energy required to operate externalities the system.
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Mile-End bio filtration systemsdetailed assessment
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Overview

WSUD in the City of West Torrens is encouraged for new development, but is also retrofitted within existing
works by council. One of the council led initiatives includes the retrofitting of raingardens systems
opportunistically along road verges, which commenced in September 2011. The raingardens have been
installed by the council during civil works to roads ahidinage systems. The council has installed more
than 90 individual raingardens over the last four years. The raingardens have been installed along road
verges in several locations, including Tarragon Street in the suburb of Mile End (SIA Awards raH 2). Si
Mile End was already well established and lacked significant green areas (the parks and open space), it was
decided that the wider streets, such as Tarragon Street, could be retrofitted with the raingardens to
enhance the runoff water quality and prald a greener streetscape.

The City of West Torrens identified that there was an opportunity to incrementally improve streetscapes
and stormwater management, which was a major driver for the installation of the raingardens. The
raingardens were seen as ptéowards more sustainable development through the provision of vegetated
verges with passive irrigation. The availability of funding was also an essential criterion, as most civil works
for the raingardens were undertaken along with road/drainage modificaworks. While the total budget

spent for stormwater works, road construction and new trunk drainage was approximately

$ 2.2Million/year, the cost of installing an individual rain garden was approximated to%&0® each.

These raingardens were dgeed to collect, store, and treat the stormwater runoff from residences
(including roof runoff) and streets. Runoff is ultimately discharged into local stormwater dFaguseJ15
shows two typical system installations in Tgwa Street, Mile End.

FigureJ15- Mile End Raingardens

In the long term, the City of West Torrens is aiming to demonstrate a working example of large scale retrofit
of WSUD elements into an estabkshurban area. Retrofitting WSUD approaches to established urban
areas is a significant challenge, so the completion of the raingarden scheme (ufd@#the raingardens

have already been installed) can provide a valuable example to other local govemrbeth in South
Australia and nationally, on the ways and means to retrofit WSUD into existing developments.
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Description of WSUD elements

Table P represents an overview of the WSUD installation in Mile End.

Table 39- Overview of the WSUD feature ahlocation

Rainfall | Alternative WSUD Development Scale of development
zone | water source| elements type
(mm) used
400600 | Stormwater | Raingardens Retrofit Street scale
runoff

Raingardens are on site stormwater storage and infiltration facilities thapasmeable soils (usually sand

and sandy loam), organic matter and vegetation for detaining and treating runoff from parking lots, streets
and highways without a permanent water body. The water pooling depth of these schemes generally range
from 0.15 to 046 metres, and the bigetention pit will typically drain over 1Bours following a rain event

(Li, Dvorak et al. 2010). Figur8Qrepresents a typical cross section of a raingarden from literature.

s
Emerge
spillway

Ovérland ——
Flow —

Bioretention BMP captures
overland flow from paved
surface, filters pollutants, and
drains treated water through
the bottom layer.

S
~

>

Figure 339 Typical cross section of a raingarden, (Rvorak et al. 2010)

[
!

ncy| -

Plants that tolerate both
drought and inundation

Water pooling: typically 0.15 to
0.46 m (6-18 inches) deep

~  Mulch (optional)

Soil media layer typically
composed of 20-30% topsoil
20-30% compost, and 50%
construction sand (sand, sandy
loam): 0.46 to 0.8 m

(1.5-3 feet) deep

Pea gravel or geotextile layer
to prevent clogging

Underdrain layer; perforated
pipe (optional) protected by
gravel; 0.3 m (12 inches) deep

Liner (optional) by clay
or geomembrane

The raingarden treatment processes are represented in Table J

Table J10- Physical and treatment processes in a rain garden (Cherqui, Granger et al.)

Hydrological processes & outcomes (%) ) Treatment process Scales
;‘% = = 5 - = & = = = = L
Technologies =2 £ g BS &8 E s = S e 2 T Be
288 £ §£: 2% 8BS g B 5 £ & 5 g8
cm = g = E & E £ g3 2 g 33
B o = = g E 2 & s k= P74
Soakaway ++ +++ + ++ + +++ ++ ++ X X
Green roof  detention roof =+ ++ + ++ -+ +2
Swale -+ (++) + {+) (+) ++ [+++) - - X
Filter strips . i+ + (+ (+) + . P ++ X
Detention { infiltration trench ++ (++) ++ [#+4) (+4) + [#++ [++)2 [++) X
Ealn garden / Biofiltration o~ I ) (+4) (+) - o s i v i
Porous Roads -+ [+++) -+ (++) [++) + [#++) (et [++)* X ¥ X
Wet pond Py i+ - + ¥ X
Wetland 4+ ++ ++ + + . X
Dry pond e+ [++4) e+ (++) (+) o [+4) . +(+++) X
Rainwater fank e -+ e+ + -+ X X

+ low ability; ++ medium ability; +++ high ability; () only if infiliration is possible; * These are not siriclly hydrological processes, but rather
outcomes in terms of changes to the flow regime. ' Only if connected to imgation or provided with a ‘tnckle outlet’ specifically designed to
enhance basefiows. 2 if green roof. ¥ if covered by topsail. 4 if infiltration porous sfructure or permeable surface

The mechanism of pollutant removal in a raingarden includes physicalir(gesind filtration), chemical
(adsorption), and biological (plant uptake) methods (Li, Dvorak et al. 2010). Unlike conventional stormwater
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treatment technologies which occupy the lower part of a drainage basin, raingarden act as a source control
measure ad are designed to treat the first flush (Li, Dvorak et al. 2010).

Mile End raingarden systems

The typical components of a raingarden installed in Mile End are shown in Figlur@lese systems in Mile

End consist of a shallow trench (30 cm tocfi®) tha accommodates filtration media and vegetation. The
water well beneath supports planted vegetation within the garden bed. While the council did not
specifically design the raingarden as a traffic management device, the visual impact and layout of the
raingardens and paving has been found by City of West Torrens to have helped reduce vehicle speeds along
streets.

Figure 40- Components of a typical raingarden in Mile End

Design

The design of the raingardens was undertaken with reference to guideliognaients, includinghustralian

Runoff Quality(Fletcher et al., 2005) and guidelines from South East Queensland by the Moreton Bay
Waterways and Catchments Partnership (Water by Design 2006). The spacing between the raingardens was
based on practical congdations, based on the impervious catchment area versus area of the garden bed
and how the raingardens systems could be configured in the streetscape without impacting on other
features like driveways, underground services and existing vegetation.

I a[o§=2201¢ RSaA3dy o6l a RSOSE21LISR F2NJ GKS 02y aiNHzOG A
Consulting, covering common arrangements of verges, service locations and road features at the point of
installation. These general design arrangements wdren used to implement raingardens into the
surrounding area with respect to offsets from footpaths and connections into the main underground
drainage line. The benefits of this generic design was the easy transferability and effective incorporation of
key features such as the inlet design, kerb alignment, overflow weir, overflow pit and vegetation schedule
into future road rejuvenation projects as well as the ease with which construction contractors could
familiarise themselves with repeated installaticgguirements. Issues such as the myriad of services within

the road and verge (e.g. water, electrical, telecommunications), street trees, and driveways were overcome
by varying the width and/or location of the bfdter media to ensure that a suitable st to these
elements was maintained. The design also considered the impact of garden featuressfve@tnparking,

vehicle access and spaces for residential bin pickup.

City of West Torrens has developed an overall stormwater strategy to produce aaithmvith a runoff
coefficient equal to 0.25 for a 20 year storm event, depending on the local conditions. The raingardens are
one of the strategies being used to assist in achieving these stormwater runoff flow targets. For larger storm
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events, a raisedrgted inlet pit (with an interception flow rate equivalent to approximately two standard
side entry pits) was provided to allow any overflow to discharge directly to the main drainage network. The
acquisition of filter media was outsourced to Adelaide lehseil suppliers Clay and Mineral Sales who tried

to replicate the recommendations provided by the Facility for Advancing Water Raingardens (FAWB 2009).
The hydraulic conductivity of the filter material used was between 100 ton2®¢hour and the water
pooling depth was between 100 to 200m. The City of West Torrens Parks and Gardens department were
responsible for the selection of appropriate plants in the raingarden. The department showed a preference
for indigenous species due to their tolerance to theal climate, whichheduced watering and maintenance
requirements. The maximum height to which these species grow is1laBove the kerb, thus minimising

any traffic hazard via visual obstruction. Plant selection has proceeded on a trial and errdp bdsigtify

the best performing plants based on observed survival.

A limited cost benefit analysis was undertaken prior to the construction of these raingardens systems, as
benefits were mostly assessed on a qualitative basis. Construction was oppacalhisindertaken by the
council as part of road upgrade works, bringing in economies of scale to the required civil works.

Implementation

The council followed a general construction schedule of undertaking the construction of drainage works
followed by the road structure and finally the rain garden beds. The nature of works means that there has
been a delay in vegetation planting, because civil works tend to be completed near the beginning of
summer, and it is preferable to plant the systems after the s@ndry period has passed. Because of this,
there is sometimes a lag time for the raingarden projects to be completed until there is the right planting
conditions.

The number of raingardens provided in each street depended on the street configuratiorraiigarden
overflow outlet, which is usually the first item to be laid, was constructed based on practical experience and
discussions with the contractor. The slope and depth of the basin as well as the pool depth was carefully
designed to maximise runofétention, while a base was constructed at the front of affected dwellings to
accommodate garbage bins. Where possible, the presence of existing stormwater drains helped the council
to avoid costs associated with pipe construction which helped them toerunate more on the filter media

and the vegetation aspects of the raingardens systems.

Since the construction of raingardens systems in existing streetscapes is relatively novel in the South
Australian context, a very hanas approach was used in the yastages of construction to ensure that
adequate materials were used and proper construction methodology was adhered to. There was extensive
interaction between City of West Torrens staff and the construction contractors to ensure the quality of the
built product. The time needed for the construction to proceed was also monitored to further refine the
design and planning process. Special instructions were given to contractors regarding the need for an
adequate amount of compaction of the filtration mataki(not greater than human foot traffic load) to
preserve the filtration qualities of the material. Adjustments were also made to simplify construction; for
example, the requirement to build to detailed levels was found to be unrealistic, and levels dyastea to

allow construction contractors to build and measure based on a stringline from the entry pit to the overflow
pit to ensure that ponding depth was adequate. Care was also taken in ensuring proper installation of the
inlets and raingarden matermwithout interfering with existing services.

Based on feedback from construction contractors, the impermeable liner within the basin was laid as a
single layer within the raingarden trench to avoid issues created with a poor joint in the geomembrane.
Sine there were practical difficulties in dealing with a 450mm wide treimcterms of the pliability of laying

the liner as well as the availability of providing adequate working room, a minimum width ohB0®&as
adopted in further design and constructiai raingardens systems. The City of West Torrens raingardens
also included permanent water well (Figurd1) at the bottom to provide vegetation with a source of water
during dry weather periods.
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Figure #41- Permanent water well in rain garden bed

Vegdation contractors were involved with planting the raingarden beds, which were handed over to the
council once the construction was completed. Planting works were typically undertaken following the dry
summer months. Planting was usually preferred at timge to prevent the plants from dying off due to lack

of soil moisture. This also allowed council landscape personnel to monitor the growth of weeds in the bare
filter media over the summer months and remove those using-persistent herbicides prior tolanting
without affecting new plant stock. A 300 mm kerb constructed beside the raingarden prevented vehicle
access to the raingarden. Fringing vegetation (Dianella), which has a limited growth and needs low
maintenance, was planted along the buffer zomedr to the kerb) to provide an attractive border that
discourages people from walking into the garden.

The council has tried to document all relevant information, especially direct costs, peripheral costs, the
standard element drainage costs and the keeplacement cost obtained during the construction of the
raingardens. This information will be used in future to develop a budget for similar project proposals.

Stakeholders and WSUD management

The City of West Torrens, especially the Engineering Depattamel the Parks and Gardens personnel who
were involved in the implementation and maintenance of the raingardens, represented the major
stakeholders of the project. The civil contractor (Camco) and the design consultants Tonkin and Wallbridge
& Gilbert wee other major stakeholders due to their high level involvement in detailed design and
construction of the raingardens. The local community were perhaps the most direct stakeholder in the
development of the raingardens. Consultation with the local comnyuist described in the following
section.

The Parks and Garden department in the council are responsible for raingarden maintenance and they have
adapted WSUD guidelines from Victoria and Queensland for the maintenance of these systems (Water by
Design B06). According to the council, maintenance for WSUD systems seems to be easier when compared
to conventional stormwater treatment devices like the gross pollutant traps. It should be noted that some
aspects of maintenance are undertaken informally. Fanexe, the collection of gross pollutants at the

filter surface has been undertaken by some local residents.

Community involvement

The installation of the raingardens by the City of West Torrens was designed to enhance the amenity of
roadways for the commmity, by providing a green space in a developed area. This was considered
especially important with the shift in a development emphasis from greenfield to urban infill iBCtlyear

Plan for Greater Adelaid®PLG, 2010).

Community consultation was undeken during the initial stages of the project. Residents were informed
about the installation of the raingardens along their street and the anticipated environmental benefits. The
consultation was done through letter dropping at residences with the cardatails of the relevant officer

Postimplementation assessment and impediments to W$Um



in the council if further information was required. The majority of residents had no objection or issues with
the proposed raingardens. Communication with residents was maintained throughout the project which
included moredetailed explanations, education on how the raingardens systems function, final design and
their locations. This interaction with the residents was important to ensure that the local community
understood what to expect with the raingardens systems. Thencib has noticed that residents with the

systems in front of their homes tend to maintain them regularly, which indicates some pride in the features.

Of those with complaints about the systems, the loss of private car parking space in front of residaaces
most common, especially from those who lived in high density housing. The council also received enquiries
from residents regarding the fallow soil in front of the houses over the summer months, a result of the
deliberate measure to ensure plant estebiment was not compromised by the hot dry summer months.
There were some complaints received about water ponding issues in the raingardens. The council addressed
this complaint by educating residents that the water detention in the raingardens is tempanad in most

cases will recede within an hour following a rainfall event.

The knowledge and understanding of operating and maintenance costs for the raingardens systems is still
developing. To quantify these more appropriately, City of West Torrensplaass to contract out the
maintenance of these systems for a period of 12 to 24 months to determine the actual costs incurred per
square metre. An additional outcome from this process will be a refinement of the appropriate
maintenance schedule. This vélbo result in an appropriate budget allocation for O&M.

WSUD performance

According to the City of West Torrens the raingardens have performed well for drainage. They were found
to often have a layer of black crust over the soil surface during summerhwiais considered to be a build

up of pollutants caught on the soil surface. The removal of this crust has been notably difficult in other areas
of Adelaide and in some of the City of West Torrens systems. However, the council noticed that the higher
soil moisture in the raingardens tended to prevent the black crust from hardening. This reduced the risk of

the pollutant material being discharged into the stormwater drain during heavy rain events.

There were difficulties in identifying the type of shrubs ethperformed well in the raingardens due to
variable plant selection for each pod. Also there was uncertainty regarding the treatment potential of plants
in the systems. The clogging of inlets from leaf litter and the poor performance of raingarden kluvaties!

under trees were other issues of concern.

Limited informal water quality monitoring was undertaken by the council from selected raingardens. This
monitoring was aehoc at the inlet and outlet of the system, and may not adequately represent the
performance.

Modelling Performance

Background studies

Numerous studies have been conducted to estimate the ability of raingardens to moderate peak
stormwater discharges. A typical hydrograph at the inlet and outlet of a raingarden is represented in Figure
J42 (Li et al 2005). Hunt et.al (2007) demonstrated in a field based study that raingardens could attenuate
the peak discharge flow rates by an average of 96%, (Hunt, Jarrett et al. 2006) estimated that an unlined
raingardens could bring about a median pdlakv reduction by 93% during summer and 44% during winter,
even though the nitrogen removal efficiency for individual systems varied as per the numerous field
monitoring studies conducted.

Other studies have indicated that provision of an anaerobic zoioethe raingardens by adding a saturated

zone at the base of a filter, can increase denitrification. This is particularly noted to occur when there is a
carbon source present (e.g. newspaper) to enhance the nittateogen removal rates (Li, Dvorak ak

2010). The inclusion of mulchraingardens was also found to be effective in removing pollutants including
heavy metals, oil and grease. Raingardens has also been shown to reduce pathogen concentrations. Li et al
(2010) indicated that the concentriains ofE. coliat the outlet of a raingardens were reduced to about 96%

of that at the inlet of the system influent (Li, Dvorak et al. 2010).
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Figure #2- Hydrograph for a typical raingardens system (Li, Dvorak et al. 2010)

(Cherqui, Granger et al.201Bjovided a range of simple indicators such as the ratio of peak flow rates
(peak inflow/peak outflow) or the ratio of storm event flows (inflow /outflow) for both volume and
pollutant load, to measure the performance of the infiltration systems acting asormwater control
measure.

Simulation of Mile End system

The conceptual performance of the raingardens in Mile End was analysed using MUSIC software. Six
raingardens along Tarragon Street, between Bagot Avenue and Ebor Avenue, were selected to dwimate
effectiveness of the water quality and quantity impacts of the systems. The location of the study area is
shown in Figure-43. The gardens have been named by the authors for the purposes of modelling.

= P J ’ - ] _ -

Figure #43- Selected stretch of Tarragon Strefor modelling of rain garden (Soure&oogle Map)

The dimensions of each of these raingardens were measuresiterand with the findings presented in
Table dL1. The layout of the simulated catchment system in MUSIC is shown in Figure J

Table J11- Dimensions of individual raingardens

Basin Basin Dimensions Filter media dimension
designation Length(m) Width (m) Extended Length(m) Width (m)
Detention
Depth(m)
IN 15 3 0.15 8.4 0.9
1S 15 2.5 0.15 9.8 0.45
2N 9.3 3 0.15 4.4 0.9
2S 13.3 25 0.15 10.9 0.45
3N 11.3 3 0.15 6.7 0.9
3S 11.8 25 0.15 8.5 0.45
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Figure #4- Simulation of Tarragon Street raingardens using MUSIC model

For the purposes of modelling, it was assumed that the contributing catchment area to the raingardens was
limited to the adjacent road and housing. The permeable and impermeable catchment area contributing to
the raingardens was delineated and characterised using aerial photography within the ArcGIS software
package. It was assumed that all roads and the main rod afeeach allotment was directly connected
impermeable area. Backyard sheds and paving at the rear of houses was considered effectively permeable
(e.g. it was assumed that runoff from these area ran over grassed area prior to reaching the raingardens.
Thenature of each sub catchment area is depicted in Table 4. These properties were incorporated into the
LI NI YSGSNB 2F (GKS W/ NblyQ y2RS Ay a!{L/® !'ff 24KS
to be the default parameters within MUSIC 05.

Table 4 Characteristics of the urban node simulated in MUSIC

Node representation Total area (Ha) % impervious area % pervious area
5 0.456 42 58
3 0.338 45 55
1 0.321 51 49
2 0.346 32 68
4 0.403 40 60
6 0.427 39 61

The raingardens were simiiasS R dzA Ay 3 G KS WNI Ay 3l NRSyaQ TamwsB G YSy i
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Table 5 Raingarden node properties assigned in MUSIC based on the field measurements

Basin Raingarden node properties assigned in MUSIC based on Field
designation measurements

Extended Surface | Filter Unlined Filter | Exfiltration | Overflow

Detention area area filter depth rate weir

Depth (m) (m?) (m?) | perimeter | (m) | (mm/hour) | width

(m) (m)

1IN 0.15 45 7.56 18.6 1.05 0 3.2

1S 0.15 37.50 4.41 20.50 1.05 0 3.2

2N 0.15 27.90 3.96 1060 1.05 0 3.2

2S 0.15 33.25 4.50 20.90 1.05 0 3.2

3N 0.15 33.90 6.03 15.20 1.05 0 3.2

3S 0.15 29.50 3.83 17.90 1.05 0 3.2

The receiving node was defined as the stormwater drain at the end of the street. As per the technical
drawings obtained from theouncil, all raingarden had a submerged zone at the base of the filter media

which was 400nm deep. The underlying collection pipes of the raingarden were therefore assumed to be
400 mm above the base of the impermeable liner around the system.

The climag¢ characteristics for simulation were adopted based on available long term rainfall data. Rainfall
was adopted from Adelaide (Kent Town) (BOM gauge 023090) between 1992 and 2002. Evapotranspiration
data was adopted as the monthly aerial potential evaposgination data provided with the MUSIC
software for Adelaide.

To provide an informative assessment of their performance, a sensitivity analysis of raingardens and
catchment parameters which may affect simulated performance was conducted. Table 6 prdsents t
assumed parameters of the base scenario (Case 1) and the sensitivity runs (Cases 2 to 6).
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Table 6 Assumptions made for specific cases defined

Scenarios Parameters altered
defined Saturated  hydraulicc TN(mg/k | Orthophosphate(mg/kg) | Vegetation
conductivity (mm/hr.) | g) of filter | of filter media properties
media
Case 1 100 1000 80 Vegetated with
(Base effective  nutrient
scenario) removal plants
Case 2 100 1000 80 Vegetated with
ineffective nutrient
removal plants
Case 3 300 1000 80 Vegetated with
effective nutrient
removal plants
Case 4 100 1000 20 Vegetated with
(As per plants with
FAWB 2009) moderate
sensitivity to local
conditions
Case ba 100 500 80 Vegetated with
effective nutrient
removal plants
Case 5b 100 1000 40 Vegetated with
effective nutient
removal plants
Case 5c 100 500 40 Vegetated with
effective nutrient
removal plants
Case 6 100 1000 80 Vegetated with
(Urban node effective nutrient
assigned removal plants
Adelaide soil
parameters
(Soil storage
capacity
40mm, Field
capacity
30mm)
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Figure 08 summarises the results of the performance analysis in terms of the percentage reduction in
annual flow volume, total suspended solids, total phosphorous and total nitrogen exported form the
catchment.
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Figure 08 Sensitivity analysis results

The simulation results show that for the base scenario the reduction in annual flow volume was 1.8% and
reduction in TSS, TP and TN being 91.1%, 29.4% and 55.1% respectively, even though the simulated removal
of gross pollutants was 100%, indicating tkizey tend not to bypass the raingarden in MUSIC simulation.

The percentage of flow reduction (1.8%) and Gross Pollutant Removal (100%) remained unchanged during
the sensitivity analysis, except for Case 6, where the changes in soil conditions generagdunuif
(5.3MLl/year to 4.72 ML/year of the base case) causing a lesser reduction in flow rate (1.6%), indicating the
impact of physical parameters like the size of the raingarden as well as the quantity of runoff draining into
the garden bed.

The adop y 2F @S3ASiGlIGA2Yy O2yaARSNBR WAYSFFSOUAOBSQ T2
impact on the percentage reduction of TP and TN. While comparing the base scenario with this specific case
(case 2) , the TP and TN treatment were reduced frord R§/year and 55.kg/year t0-9.2 kglyear and
31.4kglyear respectively (where the negative value indicates a net export of phosphorous, due to the
presence of TP in the soil media).The occurrence of this export has been noted in previous raingarden
research and has been suggested to occur because of ineffectivabisiarption of phosphorous by
unhealthy vegetation (Hinman 2009). This research also emphasises the need for routine maintenance of
the raingardens.

Higher hydraulic conductivity (Case 3esed to improve the water quality treatment effectiveness of the
system by increasing TSS removal efficiency from 91.1% (base case) to 93.6% and Total Nitrogen removal to
63.2% from 55.1% (base case).

Sensitivity analysis associated with the TN and Qulosphate content in the filter media in Case 4
indicated that when the orthophosphate content of the filter media was increased froom@Rg to
80mg/kg (based on FAWB recommendation of 80 mg/kg), the percentage reduction in TP content
decreased. The Higpercentage removal of TSS ) indicates the efficiency of the raingardens along the
street in capturing the sediments. The capture of TSS however suggest that assuming the predicted load of
sediment is approximately true, there is a need for regulaintenance of the garden beds including
removal and replacement of topsoil. Doing so will help to avoid potential clogging issue in future which can
affect the performance of raingardens (Elliot et.al 2011). Bugldof sediment will also influence the
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temporary detention volume of the filter over time, in addition to plant growth. It should be noted that this
analysis also assumes that TSS does not resuspend during overflow situations and proceed to the overflow
weir and into the drainage system.

When Addaide soil conditions were simulated in the urban node of the base scenario (Case 6, with field
capacity of 3Gnm and soil absorption capacity of #im based on recommendations for Adelaide in the
MUSIC manual), there was a 0.2% reduction in flow frombidwee case of 1.8%, 4.1% reduction in TSS
removal from the base case of 91.1% and 6.6% reduction in Total Nitrogen content from an estimated
55.1%. In contrast, there was an increase in phosphorous removal by 4.1% from the base case of 29.4%. This
may be aftributed to the assumed clayey nature of Adelaide soils where more urban runoff would be
directed to the raingardens due to lower soil moisture holding capacity resulting in lesser removal
efficiencies for TSS and TN. The reasons behind the increaséarmpaarce for TN are uncertain.

Unfortunately, it was found that MUSIC was unable to accurately assess the peak flow reductions due to the
installation of raingardens in the suburb. Further work will be undertaken using a hydraulic model of the
catchment senario to accurately determine the performance of the raingardens in reducing peak flows
from the catchment.

Summary and implications

Review of the status of WSUD in Mile End

Upon the completion of upgrading Mile End streets with raingardens, the Cityest Wborrens will have
provided a leading example of an extensive retrofit of WSUD features to an established urban area. The
raingardens in Mile End were the result of both an opportunity to conduct a WSUD retrofit in conjunction
with existing civil workprogrammes for road surface and drainage upgrades, as well as a desire to improve
landscape amenity and water quality raingardens. The council was initially involved in the design and
implementation of these systems; however the ongoing detailed designoceagacted out to external
consultancies. After several design iterations, a generic design template has been developed for the
construction of the raingardens, which can be easily adapted to suit local conditions. This has produced
benefits in reducingite amount of design detail behind every new raingarden installation.

The construction of the raingarden was perceived by the local council and the community to have alleviated
flooding issues on the streets which would have otherwise experienced nuifiaocéng with reasonable
rainfall. This is likely because of the provision of formal drainage to the street, however some flow volume
reduction is evident attributable to the raingardens (1.8% per annum in the base case). MUSIC was unable
to accurately assss peak flow reductions which require a hydrological and hydraulic model for simulation of
raingarden. The results for water quality however indicated that there is a considerable removal of TSS
(91%), TP (29%), TN (55%) and gross pollutants (100%)vakhis accordance with similar monitoring
studies conducted by Hsieh and David (2005) and Bratieres et al. (2008), which indicated an overall removal
of TP between 4 to 99%, 70% removal of TN and more than 95% removal of TSS by raingardens. Literature
review indicated that the lower percentage of removal of TP could be attributed to lower concentration of
phosphorous entering into the system due to the prior removal of sediment bound phosphorous by turf
grasses and other vegetated landscapes (Elliot eQallp, even though simulation using MUSIC does not
account for any upstream catchment impacts. The lack of any monitoring data limited opportunities to
validate the modelling results obtained. The long term performance of the system will largely depemal on t
adherence to routine maintenance of vegetation as well as the regular replacement of the topsoil in the
raingarden to avoid clogging issues.

Impediments and opportunities

The widespread adoption of raingardens as a WSUD approach is currently impededpdrgeived
maintenance burden by local governments, which is compounded by the difficulty in quantifying direct
economic returns and raingarden system performance in different contexts. There is a need for more
validation on the longerm maintenance rquirements of raingarden features. Selection of the most
appropriate plant species for raingarden is another area that requires further research, particularly to
understand the performance of the plant species over a number of years and climate cycles.
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The City of West Torrens has proceeded with the implementation of raingardens as they see them as a cost
effective opportunity to incrementally move towards a more water sensitive approach in established urban
areas. There is a need to quantify the extentnbich raingarden may increase local amenity. It will also be
useful to determine whether any impact on local amenity is reflected by changes to property values relative
to other similar areas without streetscapes with bioretention features. If there iarease in property

value attributable to raingarden, this may justify the investment needed to meet ongoing operations and
maintenance costs.

Raingardens have mostly been applied as a source control measure to retain and treat runoff from surfaces
suchas parking lots but there is a need for further research to consider how these WSUD features can be
more widely adopted and integrated into the wider built environment.

Monitoring and validation

To validate the modelling outcomes and understand the dcpemformance of raingardens, the following
monitoring studies would be considered substantial for assessing the performance of the raingardens.

1 Treatment efficiency of these raingardens systems by conducting detailed water quality monitoring
studies of iflow and outflow throughout storm events

1 Assessment of inflow and outflow rate and quantity during a storm to verify the performance of the
raingardens in providing a temporary detention storage which may reduce peak flows raingardens
from a retrofitted cachment area.

References

Cherqui, F., D. Granger, et al. 2013"Indicators related to BMP performances: operational monitoring
propositions."

DPLG (Department of Planning and Local Government) 2000,Y&r Plan for Greater Adelaide
Government of South Astralia.

FAWB (2009). "Guidelines for filter media in raingardensration systems (Version 3.01)."

Hinman, C. (2009). "Raingardensention soil mix review and recommendations for Western Washington."

Hunt, W., A. Jarrett, et al. (2006). "Evaluating raingardetisn hydrology and nutrient removal at three
field sites in North CarolinaJournal of Irrigation and Drainage Engineeti8g(6): 6060608.

Li, M.H., Dvorak, B. And Sung, C.Y. (2010). Bioretention, low impact development, and stormwater
management.'Urban Ecosystem Ecology13430.

2 §SNJ 0@ 5 SnaterdSensitven Wrban DeédigiTechnical Design Guidelines for South East

Queenslan@> . NAaolyS /AGe [/ 2dzyOAft YR GKS a2NBiG2y . I &
1.

Postimplementation assessment and impediments to W$UD



Mawson Lakesdetailed technical assessment

Postimplementation assessment and impediments to W§UD

































































































































