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Executive Summary

Background to Water Sensitive Urban Design and Targets

Water sensitive urban design (WSUD) is an approach to urban planning and design that integrates
the management oftte water cycle into the urban development process.
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management. It anticipates this being achieved through implementing actions outlined in the plan.
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to ensurecompatibility betweerthe intendedperformance of WSUBystems withVSUDprinciples

and objectivegstablished by&ate Government.Other governments across Australia have also

indentified the value of WSUD targets and implemented a wide variety of voluntary and mandatory

targets. Such targets encourage stgmvernment agencies, local government, developers and the

wider community to adopt WSUD practices in new, renovated and existing developments.

The assessment of potential WSUD targets for Greater Adel#teefocus of this research report

has been infamed by work undertaken throughthé Ly & G A Gdzi A2yl f A&dAy 3 2 (G SNJ -
Ay GKS DNBI G SpidjectRanpléted R 3009 Thid préjettOmanaged by the (former)

Department for Planning and Local Governmémiplved consideration dfoth aplanning

framework and potential WSUD targets, and a set of WS3dbnicalguidelines(WSUD Technical

Manual¢ Greater Adelaid®egion to support the implementation of WSUD the Greater Adelaide

Region.
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watercourses and groundwater systems, while maintaining and enhancing human health and

reducing the ecolgical footprint of the Greater Adelaide Region.

Otheraims ofimplementing WSURrticulated in the WSUD technical guidelirzes to:

- Move towards a natural flow regime (for example, lower flows to reduce erosion of creeks
and improve or maintain ecologicealue);

- Manage risk in relation to drought, flood, climate change and public health;
- Protect, enhance, value and conserve water resources;

- Encourage leading practice in the use and management of water resources so as to increase
water efficiency, reduceeliance on imported water and apply-aburce reduction of
impacts on water quality, flooding, erosion and sedimentation;

- Raise awareness and catalyse change in the design, construction and management of urban
development and urban infrastructure; and

- Reognise and foster the significant environmental, social and econbamefits that result
from sustainable and &tient use of water resources.



This vision and aims have been taken into account in the development of the WSUD targets
recommended in this ngort.

Need and purpose of interim targets
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a number of commitmentso manage water supplies effectively, including the adoption of WSUD

measures. While considerable work on targets has been carried out interstate, climate

characteristics significantly affect the performance of WSUD systems. One of the primary purposes

for developing interim targets for Adelaide is that they are appropriate for the region and that local

data such as climatic information is used.
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potential WSUD targets we identifiedin three main areas:

- Mains water conservation
- Stormwaterrunoff quality

- Starmwater runoff quantity

Mains water conservation targets

Possible mains water conservation targets were developed with the goal of reducing mains water
demand by householders in Greater Adelaide. Such targets are a common theme across Australia,
particularly in response to dry weather conditions over the previous decade. It was important to
consider current water conservation measures in the developméanaappropriate mains water
conservation target.

Stormwater runoffjuality targets

Stormwater runoff targets were considered with the goal of improving the quality of stormwater
flows from new development. Stormwatguality improvement targets are currég in place in

multiple locations across urban and regional Australia. This includes every Australian state capital
except Adelaideln South Australisstormwater quality improvement targets are enforced by the SA
EPAN Mt Gambier, asvell as by localavernmentsincluding City of Ordparinga and City of
Salisbury.

The proposed target will assist towards goal of reducing the amount of suspended solids, nitrogen,
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guality targets should also support a mitigation of suspended solids, nutrients and other pollutants

entering other waterways of the Greater Adelaide regisuch as the River Torrens.

Stormwater quantity targets

Stormwater quantity targets were considered with a view to managing the flow rate and volume of
stormwater runoff from new developments in the Adelaide regidhe interim stormwaterunoff
guantity target aims tominimise instream erosion and thus reduce the transport of nutrients and
sediment toreceivingwaters of the Greater Adelaide Regjancluding Gulf St Vincent for which the
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Adelaide Coastal Waters Study final report identifies sedimedtather pollutants in runoff as a key
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by limiting peak flows to the channfdrming peak flow of the natural catchment (termed the
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objective).The target also aims tminimise the change in frequency of disturbance to aquatic

ecosystems by managing the volume and frequency of surface runoff resulting from small rainfall
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The stormwater quantity target should result in the detention of stormwater and potentially a
reduction in flow peaks and volumes of runoff leaving the site during most storm eviéisshas
potential to support catchment stormwater management objectives, including those relating to
flood, the risk of which might otherwise be exacerbated from the deteriorating flow carrying
capacity of watercourses due to-gtream erosion. Howeveit,is important that flood management
receives due consideration by relevant authoritgethis will require appropriate consideration by
authorities of the potential impact to, and from, urban development in relation to flood.

A brief outline of the scie nce behind the choice of interim targets

Water conservation

The targets were developed with the knowledge that mains water demand has reduced on a per
capita basis over the past decade due to drought conditions and the response of the community to
state gowvernment education campaigns, rebates amdtrictions.To explore the potential for further
reductions in water use, and provide a basis for setting water conservation targets, a range of
scenarios were defined and modelled that simulated the likely impadifferent water

conservation actions on indoor water demand in new dwellings. In defining the potential for reduced
indoor water demand in new dwellings, the modelling considered existing minimum requirement
set outfor water efficiency in new houselds across Greater Adelaid&ater demand reduction
scenarios for new homes were examined and compardtie@xpectedindoor mains water

demand of households with the required minimum water conséorameasuresThe analysis was
conducted for a tymialhousehold with 2.4 person&stimated indoor mains water useasbased on
mains water supplied to SA Water domestic users according annual residential water use per
connection as reported to thBlational Water Commissian 2011 Specific in house demamés

based orend-use studies conducted in Brisbane and MelbouiTtee scenarios explored were:

1. The current case (for Class 1 dwellings)
2. Expanded rainwater harvesting for indoor ngotable demand
3. Third pipe supplyor toilet flushing

4. Demand management tlmugh uptake of water efficient wasig machines and dishwashers.

Stormwater Runoff Quality

The methodology adopted for developistprmwater runoff qualitytargets br the Greater Adelaide
Region wa based on methods used to develop targets for othestralian states and territories in
Australiaincluding Queensland and the Northern Territofyis methodologgeterminedthe most
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based on the balance between the ded treatment area (cost) and water quality improvement

(benefit). After an analysis of suitable models, theddl for Urban Stormwater Improvement
Conceptualisation (MUSIEgrsion 4.1Qvas used for the development of stormwater runoff quality
targets.The targets were then assessed by scenario testifigere treatment scenariosere applied

to real catchments in the greater Adelaide region to assesathevaility of the adopted target

Stormwater Runoff Quantity

The hydrologic indicators used to ass the achievability of the stormwater quantity objectives

were the annual volumetric runoff (AVR), the flow duration curve (FDC) and the 1.5 year ARI. The
AVR and FDC analysesre used to identify the interim target for the frequent flombjectiveand

the 1.5 year ARVasused to identify the interim target fathe channeforming flow management
objective Itwasassumed that a peak flow at 1.5 year ARI is adequate as a cHanméhg flow of a
natural stream in the Greater Adelaide Region.

The interim stormwater runoff quantity target was developédsed on a modification of the
proceduresused forstormwater quantitymanagemenin QueenslandThe modified procedures
included analysis of both volumetric and frequent flow managemema. Stormwater rutoff
guantity analysis was caed out using the MUSIC modéérsion 4.10. It is recommended that the
same approach be used by the users of the interim tavgetn demonstrating achievemenf the
interim targets.

Proposed interim targets and their applicat ion/limitations

Mains Water Conservation Targets

It is recommended that thindoor water demand targefor new dwellings be established at

36 kL/capita/year or 100litres/person/day. Table lprovides background information on the
selection of this targebased on the modelling scenaridghistargetis effectively supporting the
current regime fomew Class tiwellings and significant renovatioirs South AustraliaUnder the
Building Code of Australia and the South Australian Housing Ctekes 1 buildiys, including
building extensions, are required to provide an additional water supply other than the mains
reticulated supplyTo meet this requirement conditions foainwater taniks are provided. In addition
to this, fourstar WELS rated appliancase sgecified in the Building Code. Exceptions to the
requirement for a plumbed rainwater tank are allowed for in buildings that can access another
additional water supply, such as dual reticulated water supply systems or water from an approved
bore.

Vi
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Table 1- Potential mains water savings by water efficiency and alternative sources for indoor demand

Household Household | Per capita yearly| Per capita daily indoor
annual daily indoor | indoor mains mains water use
indoor mains | mains water | water use (L/person/day)
water use use (kL/personl/year)
(kL/hh/year) | (L/hh/day)

Scenario  New 87 240 36 100

dwellings'

Scenario Z, Expanded | 70 190 29 79

rainwater’

Scenario 3 Third 84 230 35 96

pipe’

Notes:

Indoor mains water use target for new Class 1 dwellireggerage household (2.4 persons) with rainwatel
tank (as per SA Housing CaglekL tank, connected to 5@° roof area and plumbed for toilet flushing) an
4 star rated WELS appliances

2 Example of expanded rainwater harvesting: indoor target for Class 1 dgeeliwerage household (2.4
persons) with rainwater tank (1 kL tank, connected to 1G00of area and plumbed for all approved indo
uses) and 4 star rated WELS appliances, medium rainfall (Kent Town)

Third pipe: indoor target for class 1 dwellingsrerage household (2.4 persons) with piped mmtable
water for toilet flushing and plumbed for all approved indoor uses) and 4 star rated WELS appliances

A key fiding from thewater use scenarianalysis was that the greatesfater savingsvere

achieval through expasion of the minimunrainwater tank requirements (Scenario Rainwater

tank yield may beamproved by first increasing theumberof indoor connections, before increasing
connected roof area and tank siZEhrough consultation with governmengencies it was apparent
that expansion of the rainwater tank policy required additional research into the economic efficiency
of larger tanks, and practical issues such as the effeatslofired roof runoffon clothes washing.
Furthermore, a increasen tank size only results in a small increasminwateryield, andthe

mains water reductioris not significant. In light of these issuié$s not considered appropriate to
expand the existing minimum rainwater tank requiremeritiege is some scope tmcrease the use

of WELS rated appliances as more products become available and are costeffeatiopt. An
alternative water supplp A ®S @ Yid te\hNiuRehdldisuidB &3 treated stormwater or
wastewater for toilet flushing should also be encaged However, ishould be noted thathile

this will contribute to a reductioin drinking-quality water, opportunitiesto reduce the

consumption of mains water may also arise from a third pipe supply being utilised for appropriate
outdoor uses, such der the irrigation of private and public open spaces.

The proposed water saving target was reviewed in relation to schemes in other states aimed at

water conservation in new homes, namely: BASIX (New South Wales), 5 Star buildings (Victoria), and
the Queasland Development Code Mandatory Part 4.2 (South East Queensiaedeview

showed the interim target proposed was comparable to the performance being achieved for new
dwellings in these regions.

Stormwater Quality Improvement Targets

The recommended stmwater quality improvement targets are summarised in Table 2, including
some commentary on he the achievement of targets may ldemonstrated.
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Table 2 Summary ofecommended stormwater quality improvement targets

Pollutant Recommended target

Total supended solids 80% reduction in annual lo&d
Total phosphorous 60% reduction in annual lo&d
Total nitrogen 45% reduction in annual lo&d
Litter/gross pollutants 90% reduction in annual lo&d

?Load reduction may be demonstrated based on modelling ptoges which compare proposed catchment
design with an equivalent, untreated catchment. TSS, TP, TN and gross pollutant targets are based on,
be assessed by, modelling in the eWater software MUSIC Version 4.10. Equivalent targets for MUSIC, \
released during the period of this research, is provided in Appendix D.

The ability of recentesidential developments in ther€ater AdelaideRegionto meet these targets
wasassessed using the MUSIC model Version. D&0elopments included a singlotment, a

single residential allotment subdivisiondivellinginto 2), amultil t £ 2 G YSy G 2 NJ WOf dza G SN
development, a high rise development and a greenfield subdivision. It was found that
implementation of WSUD was able to achieve the targets in Talbl@l2circumstances, with the
exception of the high rise residential scenario, where limited open space was available for treatment
systems. It is acknowledged that some developments may not be able to athéepeposed

water gquality targets. In suotases, it may be possible to make up for this by implementation of a

fee, export offset or export permit trading systeihis understood that the&City of Onkaparingads
already applied a pollutant export based fee system onto developments which canedtimee
designated wateguality targets. The funds from this are used to agsitite design and

implementation of counciled WSUD retrofit projects in areas of need across the local government
area.

The development of target®inforcedthe need to @sign WSUD measures appropriately within
MUSIC, including the adoption of suitable vegetation and soil parameters that reflect the system
design. For this reason, it is highly recommended thétlanceis availableto clearly identify:

- Suitable design anehaterial characteristics that have been used for WSUD measures in the
Adelaide region, including the commercial availability/feasibility of soil media (where
relevant)

- Suitable parameters to reflect environmentainditions in Greater Adelaide within the
MUSIC model, ideally in the form of MUSIC modelling guidelines for Greater Adelaide

WSUD targets for oil and grease have also been actively supported by the South Austratfzat EPA
has recommended them be applied $pecificdevelopments. At present, duto limitations on
demonstrating performance of oil and grease retention, it is recommended that the current
arrangements remain for commercial and industrial areas, and that further work explore the
feasibilityof oil and greasé¢argets for residential eas.

Stormwater Runoff Quantity Targets

The recommended interim target for achieving bdtie frequent flow management objective and
the channefforming (or waterway stability management) objectiiee cluster and multresidential
developmentss to:
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- Capture runoff equivalent to the volume generated frabrmmof rainfall onconnected
impervious areas, for catchments with total impervious area up t0.20%

- Capture runoff equivalent to the volume generated fromrith of rainfall onconnected
impervious areasfor catchments with total impervious area greater than 20%

The disposal of the captured runoff must be capable of drawing down the captured runoff within a
day i.e. 24 hoursCapture of runoff can be achieved in a number of ways and consideratidmecan
given to available storage in rainwater water tanks and surface depression sttregstrongly
recommended that further analysis is undertaken to improve and test the validity and achievability
of stormwater quantity interim targets using a locatatament with relevant stream flow data.

At the cluster and development level suitable measures and management systems do exist that can
be adapted to meet the water quantity based targefaich measures incluaeetlands, ponds,

infiltration basins or moréocal systems such as bioretention basins and raingarfmsideration

will however be required as to which may be best suited to the specific locality and development)
Using these types of measuresliibuld be possible to implement quantity managemeasgstems for
developments with 10 or more dwellingsSor this reason it is recommended that the quantity

targets be applied to cluster and development scales.

It is recognised thathtere will be instances where quantity targets will not be necessary or
applicable.Such instances could include whemoff from a development draindirectly (for

example via a pipdp either a stormwater harvesting schemes large receiving water baoels.

Another example where the quantity target may not apply are develogsesmere topography is

not favourable for gravity operated systems. It should be noted that stormwater quality and mains
water conservation targets will still apply, together with local flood mitigation requirements as
specified by the local council.
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1 Introduction

Water sensitive urban design (WSUD) is an approach to urban planning and design that integrates
the management of the total water cycle into the urban development process. The obgative
WSUD in the Geder Adelaide region were first plibhed in the South Austlian WSUD technical
guidelinesand are outlined in Box 1(BADPLG, 2010).

Box 11 ¢ WSUD Obijectives

The overarching objective (orsion) of WSUD in the Greater Adelaide Region i
G2 adloAfAasS FYyR AYLNRGS (KS KSI
waters, inland watercourses and groundwater systems, while maintaining an
enhancing human health and reducing the ecological footpf the Greater
Adelaide Region.

Other key objectives of implementing WSUD are to:

- Move towards a natural flow regime (for example, lower flows to redu
erosion of creeks and improve or maintain ecological value);

- Manage risk in relation to droughfipod, climate change and public
health;
- Protect, enhance, value and conserve water resources;

- Encourage leading practice in the use and management of water
resources so as to increase water efficiency, reduce reliance on impo
water and apply asourcereduction of impacts on water quality,
flooding, erosion and sedimentation;

- Raise awareness and catalyse change in the design, construction ang
management of urban development and urban infrastructure; and

- Recognise and foster the significant environmégacial and economic
benefits that result from sustainable and efficient use of water resourg

The South Australian governmemsrecognised the need to develdargets to implement WSUD in

Water for GoodSA Office fowater Security, 2010aplanto guarantee South Australiamater

resourceaupto 2050. The plan establishes several actions toagaSouth Austraan water

resourcesIn Part 6, the plan indicate&tr & G KS {2dziK ! dZAGNI €t ALy 3I23SNY)
develop and implement the best regulatory approach for South Australia to mandate WSUD,
R2@SGFATAY3 6A0K (K $Actall 8. yWWatér 2o0NGoaisB prap&setdb | RSt | A RS ¢
GLYydNRRdzOS { {i 5 NB 8 (Aciion 8% Hs study addresses tietion 68by developing

and recommending interim targets for WSUD in the Greater Adel@déen, which is also an

important step inthe accomplishment of Action 67



For the purposes of interim targette Greater Adelaidedgjion is consideretb correspond with
the regioral boundariegpresented in the 30 year Plan for Greater AdelaBaliPLG, 2010as
shownin Figurel-1.
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Figurel-1 ¢ The Greater Adelaide Regid®ADPLG, 2010)
To accomplish the objectives of WSUD, targets are proposed in three main areas:

- Mains water conservation targets (Sectid?)
- Stormwater runoff quality target (SectiorB)

- Stormwater runoff quantity targets (Sectiai

1.1 The Intention of WSUD Targets

The targets developed in this study align with the WSUD prindipd¢svere publishedn the South
Australian WSUD technical guidelinas shown in Box 1.84 DPLG, 2009



Box 12 ¢ WSUD Principles

There are a number of guiding principles that underpin the objectives for watg
management and the implementation of WSUD in @weater Adelaide Region.
These principles should be addressed when undertaking the planning and
implementation of water management on a site, catchment or regional scale.

The guiding principles include to:

- Incorporate water resources as early as possiblhé land use planning
process;

- Address water resource issues at the catchment andcstitbhment level;

- Ensure water management planning is precautionary, and recognises
intergenerational equity, conservation of biodiversity and ecological
integrity;

- Recognise water as a valuable resource and ensure its protection,
conservation and reuse;

- Recognise the need for sispecific solutions and implement appropriat
non-structural and structural solutions;

- Protect ecological and hydrological integrity;
- Integrate good science and community values in decision making; ang

- Ensure equitable cost sharing.

1.2 Stakeholders

Targets for water conservation, stormwater runoff quanttyd quality already exist iareas of
South AustraliaincludingMt Gambier in theSouth East (SA EPA, 20@8 well asn the City of
Onkaparinga anthe City of Salisburyit is important that the existing policies, regulations and
implementation measures for WSUD alreadypliaxce in the Greater Adelaideegton are recognised
in the implementation of WSUD targets.

In addition to existing local targetsraview of local council development control plans indicated an
almost universatequirement for development t@onsider WSUD and/or WSUD principles in
proposed new developmentd.hewording for these requirements is shown for a selection of
councils below:

City of Norwood, Payneham and St Peters Development Control Plan2g. 23

G5SOSt2LIYSYy(l aK2dzZ R AYO2NLI2 NI S | LEINRPLINAFGS Y
sediment, suspended solids, organic matter, nutrients, bacteria and litter and other

contaminants to the stormwater system and may incorporate systems for treatment or use on
AaAGSopé

Adelaide Hills Council Development Control Plan, Page 126



Development sbuld incorporate stormwater management techniques to contain the quantity,
velocity, variability and quality of ruoff to as near pralevelopment levels as practical, by
means of but not limited to:

(a) directing roof stormwater overflow from rainwater tantssoakage trenches or to
retention/overflow wells or sumps where large roof catchments are involved;

(b) utilising grassed swales or natural drainage lines to accommodate the major flows from the
land development; and

(c) incorporating stormwater systems desigh prevent entry of pollutants such as sediment,
pesticides and herbicides, bacteria, animal wastes and oil, grease and waste water from
vehicle cleaning processes, air conditioners and fire protection services pipework testing into
receiving water.

Althoughthe importance oWSUD techniques are recognisedabgajority ofcouncils in the
Greater Adelaide regiomnly twocouncils in the Greater Adelaide regiamere found to have
specificWSUD targets in placef which only one had a written requiremer@ommunications with
local government planning and engineering staff indicated that slowed councils were in the
process of developing targets, including Yankalilla and Adelaide Hills.

The South Australian Environment Protection Authof@A EPA) &so a key stakeholder in the
development of WSUD targets. The SA BERAements the Environment Protection Act 1993 (EP

Act) to which the Environment Protection (Water Quality) Policy 2003 (WQEPP) is subordinate
legislation. Although the WQEPP is undesiees and scheduled to be revised in 2011, consultation
gAGK GKS {! 9t! AYRAOFK(GSa GKIFG 2{!5 {GFINBSGaA |
(Pers. comm. SA EPA, see Appendikusjhermore, these targets are expected to be of benefit to

key priorities in the SA EPA, includithge achievement o§oalswithin the current draftof the

Adelaide Coastal Water Quality Improvement RaA EPA, 201M/SUD targets/ill support thisby
implementing targets for stormwater flow and quality control wiwill reduce sediment and

nutrient loads exported in stormwater runoff from new developments.

The following organisations may also be affected by the implementation of interim WSUD targets
(please note that this list imtended to beinformative and no necessarilyexhaustive):

- South Australian Department of Planning and Local Government (SA DPLG)

- Urban Development Institute of Australia (UDIA)

- Local government entities (and by association, the Local Government Association)
- SA Health

- SA Water

- Departmentfor Water

- Stormwater Management Authority

- The climate change, housing affordability and sustainable neighbourhoods taskTfoec8Qq
year Plan for Greater Adelaideg. 141)



1.3 Scope and Assumptions for Water Sensitive Urban Design Targets

1.3.1 Project brief

The Department for Water is currentlp the process of developing a South Australavernment
policy on WSUD which will include interim targets. This project will review current targets from
other regions in Australia and assist with the developmentppirapriate interim water use, urban
runoff quantity and runoff quality targets which must be demonstrated by developmiaritee
Greater AdelaideRegion Similar targets are alreadgcommendeddy the Australian government,
implemented to a varying degrd®y all Australiarstate and territory governmentsand in addition
by variouslocal governmentsA review ofWSUDtargets will be conductehcluding their
development methodology, and appropriate targets will be developed basempditionsin the
Greater AdelaideRegion

Where possible, recommendations will be consistent with state government agency regulations and
initiatives includingNVater for Goo¢gThe 30 Year Pldor Greater Adelaidghe EPA Water Quality

Policy the Adelaide coastal water quajitmnanagement plan, and the Adelaide and Mount Lofty
Ranges NRM Plan. It is anticipathdt further analysis and research will be required to finalise

these targets by 013 and conclude thiemplementation of WSUIh South Australia in accordance

with Action 67 ofthe Water for Goodblan.

1.3.2 Assumptions and Scope

The development ofmainswater use conservation, stormwater runaftiality andstormwater
runoff quantity targets werecarried out with the following scope and assumptions.

- WSUDargetswere establishel using characteristics difie four rainfall zones indicated in
the South AustraliatwWater Sensitive Urban Design Technical Ma(®alDPLG, 20Ddt
should be noted that due to theange of conditions thatecommended targets will apptgp,
it is assumedhat the targets recommended in this repasill be implemented as minimum
values, andot take precedenceover targets currently and subsequently produced at the
local government levelhere local characteristics and goals may influeiacgetsfor water
conservation and/or the control of stormwater runoff quality and quantity

- TheWSULDrargets in this reportvere developed for residential development areas (i.e.
commercial and industrial areas weexcluded) The importance of target®r industrial and
commercialand useis recognised by state government as an important issue. Howeheer, t
variability incommercialand industrialanduseandwater use precluded thénclusionof
this type of developmenin this short-term researchproject The charactestics of industrial
and commercial allotments and their water consumpttmawve beerincluded in subsequent
research proposed to the Goyder Institute for WaReisearch. This research will incluae
review ofcommercialand industrialand useandwater useacross the Greater Adelaide
Region.



1.4 Characteristics of the Greater Adelaide Re gion

1.4.1 Rainfall

TheSouth AustraliaWater Sensitive Urban Design Technical Ma{®AIDPLG, 20Pseddata
from four weather stationso characterise rainfall across the @ter Adelaide regionThe stations
usedwere consideredepresentative of the major rainfall zones in the Greater Adelaide region.
Figurel-2 depicts these rainfall zones with coloured dots representing the statssd for the
analysis in this report, which were:

- Largs Bayred dot)¢ 413 mm annual average
- Adelaide Airport (yellow do450 mm annual average
- Kent Town (orange dot)562 mm annual average
- Kersbrook (blue dot) 868 mm annual average
Datafor these sites in Section ®as extracted fronpatched point data sef. Due to the

requirements of shortimestep data, Sections 3 and 4 used rainfall measurements from the nearest
continuously measured rainfall station, as noted in text.

! TheWater Sensitive Urban Design Technical Mafarathe Greater Adelaide Regiarsed Largs
Bay for the lowest rainfabband, however adequate lengths of historical data could not be obtained
for this station in Section 2, which uses the nearby Port Adelaide station.

2 http://www.longpaddock.gld.gov.au/silo/
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Figurel-2 - Rainfall Zones in Greater Adelai@DPLGZ009], pp.5; 39)

Figurel-3 shows the 29 year annual rainfall fitre selected stations and the average annual rainfall
over this period Figurel-4 plots the average monthly rainfall for each station, which shthas the
precipitation patternfor all zones is characterised by dry summers and relatively wet witters.
each case, wre than 70% of the rainfall occurs in th& sionth periodbetweenMay and October.
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1.4.2 Evapotranspiration

Gridded annual evapotranspiration dataere acquired from the Australian Bureau of Meteorology
based on measured potential evapotranspiration from 1961 to 1990BXD07b).Potential
evapotranspiration data are illustratefdr each of the four zoneis Figurel-5.

Kersbrook

Figurel-5 ¢ Characteristics of potential evapotrggiration (PET) across ti@&reater A@laide Region (adapted from BOM
2007b, 19611990)



1.5 Structure of Document

The remainder of the document oducedin three main sectionfonefor each target typg
Sections are described as follows:

9 Section 2 reviews and reports on the develarhof mains water consumption targets;
9 Section 3 reviews and reports on the development of stormwater quality targets;

9 Section 4 reviews and reports on the development of stormwater quataityets.

Sections 2 to 4 also provide some commentary on thdempntation of targets for policymakers.
Recommendations for further research based on project findings are also discussed.

1.6 References

Bureau of Meteorology 2007. Annual rainfall data. Bureau of Meteorology,
http://www.bom.gov.au/climate/how/newproducts/IDCJAD0102.shtmi#glafcewed May 2011)
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2 Mains Water Conservation Targets

2.1 Introduction

In 2008, the @Gater Adelaide region used approximately 163 GL of mains water. In the same period,
Water for Goodestimated that water restrictions and other demand management options had
reduced water consumption in Greater Adelaide by 50 GL (Government of SA,\2@i€)) for Good
outlined strategies and actions to enable a sustainable water supply in the face of projected
population growth and uncertainty in supply from traditionahter sources. The strategies e
designed so that water restrictiongere not likelyto be required more than once in 100 years
(Government of SA, 2010). In this section of the report we review existing water conservation
measures that have been implemented in South Australia, other Australian states and
internationally. Modelling is thenndertaken to explore the potential impact of different water
conservation approaches in reducing household demand for indoor potable water in new dwellings.
Based on this modelling, water conservation targets are proposed for indoor water demand in new
dwellings in Greater Adelaide, which take into consideration the existing minimum standards for
water conservation in new dwellings, climate variability and targets set in other Australian
jurisdictions.

2.2 Target Scope and Focus

The interim water target this documenpropose performance based targets for indoor water
conservation in new homes. GWA (2006) distinguished performance based targets and prescriptive
water conservation targets. In prescriptive measures, such as building codes, there is norneed fo
benchmarks and targetas long as the dwelling has the prescribed water saving measures then it is
considered to be complianA performance measure, while suggesting approaches to achieve a
target, offers some flexibility in how a water conservatiorgtt is achieved. In a performance based
approach to water conservation there is the need for benchmarks and targets to assess performance
(GWA, 2006).

The interim water conservation targets focus on the residential sector:ridsidential water

demand (ie. commercial and industrial) is more heterogeneous in terms of water demand profiles
and there is a paucity of baseline data. This makes it difficult to set a generic water conservation
target that is appropriate across naesidential sectors. Neresidential water conservation

programs are usually targeted at specific sectors, such as schools or restaurants. In South Australia,
as part of thewater for Goodstrategy, all commercial and industrial customers that use in excess of
25 megalitres per year a required to complete a water efficiency plan that helps to identify

potential water conservation initiatives.

The residential water conservation target in this report focuses on indoor demand in new dwellings.
New dwellings are considered becaubkereis more opportunity to implement water conservation

in new dwellings, through water efficient fittings and/or an alternative water source, relative to
existing homes due the cost burden of retrofittiriexisting homes can provide a benchmark to
evaluate tle performance of water conservation in new homes.

11



Thedevelopment of a water conservatidarget also focuses on water savings for the indoor
component of household water demand. Indoor water demand per capita and per household is very
similar across Austitia (GWA, 2006). Outdoor water demand, which is mathbuted to garden
irrigation, varies considerably between seasons and also annually in response to climate, plrticular
rainfall. Garden irrigation is influenced by many factors including gare@sigd, irigation

technology, householddsehaviour, allotment size, and soil type. The heterogeneity of garden
irrigation makes it difficult to develop a generic benchmark for water conservation, in comparison to
indoor water use where patterns of demaage more predictable and detailed information for
comparative analysis is availalifem end use studies.

2.3 Review of Existing Mains Water Conservation Targets

This section provides some background to the proposal of interim water savings targets forGreate
Adelaide. Jeffrey and Geary (2006) provide the following schema for classifying water conservation
policy instruments: economic instruments (e.g. rebates, tax credits, pricing), regulatory instruments
(e.g. legislation, mandatory water restrictions, matetl standards), technological instruments (e.g.
water efficient appliances, design infrastructure to reduce losses and leakage), and education
instruments (media campaigns, demonstration sites, targeted engagement with major water users,
school programs)rhese different instruments can be considered as either suasive (education and
economic instruments), or obligatory (regulatory and technological). In many cases, the design of a
water conservation policy will adopt a combination of approaches to reaglidésired level of water
savings. This review highlights some of the background to setting of water savings targets in other
jurisdictions, how they have been implemented, and any lessons learnt that can be applied in
proposing water savings targets fordater Adelaide.

Before considering in more detail possible approaches for setting water savings targets, it is useful to
FANERG RSTAYS 6KIFG ¢S YSIYy o0& 4l GSNJ Al @GAyIad {I| Yl
O2yaSNII GA2YyE & Agktb différBrit peopR, ot i §eNdsayiniplies #0 Aoy or policy

that results in additional water for consumption without increasing raw supply. Water conservation

can be achieved through changes in consumer behaviour that may be prompted by educaten, w
restrictions or increas®in price. Water conservation can also be achieved through increased

efficiency by technological innovaticand/or substitution with an alternative water source.

Baumanret al. (1984) provides the following definition of wat®r2 y & SN GA 2y Y a2 | G SNJ «
is any beneficial reduction in water use or in water losses that results in a net increase in social
gSETIENBEEZ APSd (KS NBa2dzNDOSa dzaSR KFE@S + £ SaaSN) ¢
Goyder Institute InterifVSUD Targets Projestater savings targets can be achieved by any action

that reduces demand for municipal (mains) drinking water in an environmentally, socially and

economically sustainable manner. The types of actions for saving water are consistetitavit

framework presented by Grant (2006):

- Water conservation: doing less with lesEssentially relates to behavioural changes such as
limiting flushing of toiletstestrictingwashing of cardakingshorter showers andeducing
garden irrigation. Thegint is made that the acceptability of these changes are culturally
dependent, and efficiency practices, discussed below, are more likely to have a higher
degree of community acceptance than outright bans.

12



- Water efficiency: doing the same (or more) witbsle Efficiency improvements mean the
same function can be achieved with less water. Examples include: water efficient appliances,
plant selection and landscape design to minimise irrigation requirementseinanced
pressure oteakage management. Thip@oach is not as sensitive to social acceptability, as
it does not require a behavioural change or lifestyle adjustment.

- Water sufficiency: enough is enoug®ptimisation approach, whergmilaly to efficiency
there should be no change in function. Fbiption represents the interface between user
change and technical innovation. Examples include: ofdual flush toilets, flow regulation,
measured approach to garden irrigation and appliance design to minimise water use (e.g.
sensors on hand washingps).

- Water substitution: replace water with something ets€echnical solutions that replace
water in a process; for example, composting toilets, waterless urinals, use of air compressors
for cleaning and dry cleaning

- Water reuse, recycling and harvegtirclosing the loop/fit for purpose water ug& his refers
to water reuse (reuse wit only minimal or no treatment) and wateecycling (treatment
prior to use). Examples include: rainwater harvesting, direct greywater diversion, and
greywater recycling.

2.3.1 Rationale for Setting a Water Savings Target

There has been considerable effort over many decades to improve the efficiency of urban water use
in a way that continues to provide the goods and services needed by the community while reducing
pressure on wateresources (Cooley and Gleick, 2009). Although household water demand is

NEalLl2yairoftS F2NJ I NBdzyR mmx? 2F {2dziK ! dzadG NI f Al Q&

justifies close attention for targeting water efficiencies. In cities such as Adeleigee untapped,
available water sources are limited due to most sources being fully exploited and/or allocated to
other uses (irrigated agriculture, environmental flows) new sources of water can have high
economic, social and environmental costs. Therefsirategies that seek to use existing water
sources more efficiently can become very attractive. South Aliathas traditionally reliedn the
Murray River for providing much of the urban water supply, but a combination of an extended
period of lower han average rainfall, ovallocation and oveuse, and growing demand meatiss
resource is under pressurAs such, there is a need to explore alternative water sources and more
efficient use of water (Government of South Australia, 2010).

It can be nted that even cities with abundant water sources still invest significantly into improving
water efficiency due to the social, economic and environmental benefits (Cooley and Gleick, 2009).
These benefits can include: deferment or downsizing capital imest for new infrastructure,

reduced energy demand and greenhouse gas emissions for treatment and pumping of water and
wastewater, and lower customer water and energy utility bills (the latter particularly where
increased efficiency measures are targetedhat water use).

13



2.3.2 Experiences from Other Jurisdictions - International

California , USA

The California Department of Water Resources publidfiethodologies for Calculating Baseline

and Compliance Per Capita Water (Salifornia Department of Water Resgaes, 2011). The
methodologies are designed to help urban water retailers meet the legislative requirements of the
Californian Stat&Vater Conservation A@009. Before determining their water savings targets
retailers need to determine baseline water uiels recommended that 5 years of water use data is
used to determine the baseline for comparing reductions in water use.

The urban retailer is asked to define water savings targets for 2020 and an interim target for 2015
using one of four methods:

- MethodmY 9A3IKGE LISNOSyid 2F GKS 4 G§SNJ adzLILX A SNAE Q

- Method 2: Per capita daily water use targets estimated using the sum of performance
standards applied to indoor residential use, landscaped garden water use, and non
residential watemse.

- Method 3: Align with the state hydrologic region target for 2020

- Method 4: A customised approach developegdthe California Department of &ter
Resources, which is presented below.

The urban water use target is set by the following equation:
Urban water savings target = base daily per capita water ggstal savings

The total savings are broken down into: metering savings, indoor residential savinggsiaential
savings and landscape and water loss savings. For this project we will only fabhaswethod used
to calculate potential savings for indoor residential and landscape water use.

Indoor residential savings are estimated based on the uptake of more efficient appliances (toilets,
washing machines, showers). The savings are estimated basthe uptake of appliances at certain
water use efficiencies, for the migbint of the target period and end point (in the Californian
example, 2020). The landscape irrigation and water lossgsare based on a 21.6#%duction
compared to the baselinélhe 21.86reduction was derived from the analysis of 52 water retailers,
and is designed to achieve the overall target of 20% specified in the legislation.

2.3.3 Experiences from Other Jurisdictions - National

The National Water Initiative (NWI), which hagbesigned byhe members of the Council of

' dzZA N> €Ay D2@SNYyYSyidaz O2YYAda tf arayrid2NRSaA
(NWC, 2011). Some of the significant initiatives under the NWI include the Water Efficiency and

Labelling Schem&\(ELS) and the Smart Approved Water Mark (SAWM) accreditation program.

WELS was legislated through tBemmonwealth Water Efficiency Labelling and Standards Act 2005,
with all states now introducing corresponding legislation to ensure the scheme is ertlyist
applied. WELS requires common watesing household products to be labelled with water
efficiency ratings. WELS requires manufactures to provide water efficiency information and star
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ratings for the following products: clothes washers, dishwashé®yerheads, taps, toilets, urinals
and flow controllers. A database of products that have an accredited WER&t#tgrcan be found
on the internef.

Phase 2 of the WELS project is to introduce minimum performance standards for existing WELS
products. Apresent only new toilets have a specified minimum performance standard (an average
flush volume of 5.5 litres or less). WELS has made projections on the uptake of water efficient
appliances to estimate the potential water and energy savings. These fioojgalso quantify the
sustainability and financial benefits from installing water conservation products (Giahg2008).

A related program to WELS is the Smart Approved Water Mark (SAWM) accreditation gragram
SAWMprogramprovides accreditatin for a rangef water conservation productsoth residential
and nonresidential. Products in the database include irrigation systems, rainwater harvesting
technologies, greywater systems and products to reduce water losses from pools.

Another nationainitiative is theSavewater! Alliancprogram. This initiative provides an online
educational resource for promatg water conservation behaviour and faroviding product
information and advice on water saving programgheSavewater! Alliancis made upf member
water businesses from a number of states.

2.3.4 Australian Capital Territory

TheThink water, act watestrategy, released in 2004, focuses on sustainable management of the
Australian Capital Territory (ACT) watesources and sets targets forl2% and 25% reduction in
mains water use per person f@8013 and 2023, as well as an increase in the use of reclaimed water
from 5%to 20% by 2013 (ACT 2004).

For permanent water conservation, the ACT adopts a daily water target for Canbarvéhate, and
breaks down the targedn the basis of ger capitg per season and conservation stage. Targets are
providedin the range of 220 to 410L per person py. The targets are shown Figure2-1 as a
reference to haiseholders. Permanent water conservation measures are currently in place for
outdoor water use in the ACT and Queanbeyan (ACTEW 2010b, ACTEW Corporation 2010c). The
daily targetin Figure2-1 is the water consumpatin forall of Canberra divided by the populatipio

arrive at a targevalueper person per day (ACT 2004).

Temporary water restrictionghich may bamplemented to achieve shoterm demand reduction
in response to drought or emergency requirements andlined forYages 1,2, 3 and 4 and aim at
achieving 10%, 25%, 35% and 55% annual reduction (ACTEW 2006).

3 http://www.environment.qgov.au/wels public/searchPublic.do

4 http://www.smartwatermark.info/

® http://www .savewater.com.au/
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Figure2-1 - Water saving targets (ACTEW, 2010b)
Tools implemented for achieving strategy outcesinclude rebates for the following

- Dual flush toilets$100 for a 4star water efficient toilet suite (ACT government 2011).

- Free Garden assessment and a rebate of $50 upon purchase of garden water saving products
(ACT Government 2011).

- Rainwater tanks wit internal connetion to toilet or wasling machine, witha $750 to $1000
rebate availableproportional to tank size (2kL to >9kL) (ACT government 2011). Uptake of
rainwater tanks is voluntary. Rainwater tank installation does not require approval provided
capacity is less than 20kL, maximum height is 3m above ground level, the tank is buried and
any part of the tank is located between front boundary and building line of block and
clearance criteria are fulfilled (ACTRPRA10).

Recycled water access regesra licence for nepotable applications in commercial activities, and
public space irrigation (ACTER010a).

2.3.5 Victoria

The Victorian Governmen@ur Water Our Futur004) andCentral Region Sustainable Water

Strategy(2006) shape the policy framewotk2 NJ A SOdzNAyYy 3 a St 62dzNySQa & G SN
years. This policy framework places primary importance on the role of water conservation, as it has

the potential to be cost effective, delay expensive supply augmentations, save energy and is

generaly supported by the community (City West Water; South East Water; Yarra Valley Water; and

Melbourne Water 2007).

The Victorian Government has set the following water conservation targets for the Melbourne
region:

- 30% reduction in per capita drinking watansumption by 2015 (reduction is from a 1990s
baseline average.
- 30% reduction in residential per capita drinking water consumption by 2015 (reduction is
from a 1990s baseline average).
These targets mean that by 20X6etropolitan water consumers will nelto reduce total water

consumption to 296 litres per person per day and residential water consumption to 174plitres
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person per dayThe water conservation initiatives implemented in Melbourne have had a
considerable impact on levels of water use. B8 progress report faDur Water Our Future
demonstrates that average per capita consumption in Melbourne had fallen by 39 % when
compared to the 1990s avage (Victorian Government, 200B8SE2008). As shown iRigure2-2,

this exceeds the 2020 target. However, the water demand reduction also includes the impact of
water restrictions Table2-1). In Melbourne, Stagea3vater restrictions were intrduced in April
2007 and reduced to Stad in April 20100n 1 September 2010, restrictions were eased back to
Stage 2 for greater Melbourne (DSE 2011Db).

90's Average _
2005-2006 _ '
2006-2007 _ :
2007-2008° _
2020 Target _

0 50 ioo i50 200 250 300 350 ‘400 ‘450
Consumption (Litres per person per day)

Source: Central Region Sustainable Water Strategy
*Projected consumption based on actual data to 31 May 2008

Figure2-2 - Per capita water consumption in Melbourne (sourdétorian Government, 2008

Table2-1 - History of water restrictions in Melbourne

Level of Restrictions Time of introduction
1 28 Aug 2006

2 1 Nov 2006

3 1 January 2007

3a 1 Apr 2007

3 2 Apr 2010

2 1 Sep 2010

The level of weer restrictions in place across Victoria have also varied in that time period (DSE

2011a). Estimates of average water use for major towns across Victoria during water restrictions in
2009 ranged from 145 to 412 litres per person per (R$E 2011a), with S f 6 2 dzNJaSpllan, O2 y &
estimated as 145 litres per person per ¢gayong the lowest.

Victoria has recently abolished tfA@rget 155campaign. This campaign, which ran for more than

two years, encouraged Victorians to limit their personal water consiongb 155 litres per person

per day The Target was voluntary and was coupled with water restrictions to reduce water use
during an extended p@d of below average rainfallheTarget 1% campaign was introduced to

avoid the introduction of harsh Stagewater restrictions in Melbourne (Yarra Valley Water, 2009). It
was considered that if daily residential use could be limited to 155 litres per person then the trigger
for Stage 4 restrictions (water storages less than 30 percent full) would not be reaidned
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implementation of Stage 4 restrictions would have significantly impacted osttéte economy and
community activities. Achievement of the target was encouraged through a range of initiatives
including showerhead exchange programs and rebates onnvediieient toilets. Thelarget 155
campaign included significant mass marketing through print, radio and television advertisements to
encourage behavioural change such as shorter showers. In s&tggt 155vater retailers

recognised that seasonal clixte variations influence demand, so the value of liBs per person

per daywas kased on what they considerexh achievable average daily per capita demand over a
full year.

Siriwardeneet al.(2011) undertook an analysis to determine how effeciiaaget 155was in

reducing water consumption. Their analysis included modelling the estimated demand with climate
correction based on historical data, and comparing estimated demand with actual demand. This
showed that the observed water demand was lower tipgeadicted values (except for extreme heat
days), demonstrating thafarget 155had been effective in reducing demand.

Victoria also has & Star Standardbr residential dwellings, which has the objective of improving
energy rating and water efficiencyor all new homes and renovatiohsThe5 Star Standarchakes

it a requirement for all new homes to have water savings measures, such as water saving tapware,
flow reducing showerheads and water pressure reduction to 500 kPa at outlets within the home.
Proposed new homes aralsorequired to include either a rainwater tank plumbed for toilet flushing
or a solar hot water service.

2.3.6 Queensland

South East Queensland initiated tiarget 20Qprogram in 2009. This residential water use target

was set as the levelf water use achievable with permanent water conservation measures in place
(without restrictions). The target is based on 200 litres of residential water use per capita a day.
Permanent measures for water conservation include limited use of municipalfatgeneral

outdoor use, and water efficient equipment such as high pressure cleaners and hoses with trigger
nozzle action. Households exceeding 1,200 litres per day are asked to make efficiency improvements
and if there is no valid reason for high watese an outdoor water ban can be imposed on these
households (QWC, 2011). For a households greater 5 people, excessive water use is deemed to be
more than 250 litres per person pday (QWC, 2011). The South East Queensland water supply
storages are nowtanore than 80% of capacity and, with the exception of permanent water
conservation measures, there are no water restrictions. Average per capita residential water use is
still below the target of 200 litres per person per day, with an average daily rdgileonsumption

of 153 litres per persoper dayrecorded for the last monitoring peridd

The residentialarget 200s a voluntary target and is based on a regional average over a twelve
month period. The Queensland Water Commission website reportvverage daily personal
consumption for the previous five weeks against the permanent water savings target. An example of
this reporting during April/May 2011 is shownkigure2-3.

® Seehttp://www.makeyourhomegreen.vic.gov.au/

" Seehttp://www.qwc.gld.gov.au/
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Figure2-3 ¢ SEQ performance against water savings target for April/May 2011 tittpat/www.qwc.gld.gov.au))

Community consultation was undertaken in developing the water savings target asf plaet South

East Queensland Water Strategy. It was initially proposed that the permanent water savings target
(without restrictions) should be 230 litres per person per day (QWC, 2010). Over a quarter of the
submissions (approx. 45) received from resiganttre first round of consultation on the proposed
strategyregarded the proposed residential consumption target. Of the submissions on water savings
targets, 70 percent supported a target lower than 230 litres per pepsmay. A number of the
submis#ons highlighted the need for water consumption targets to consider impacts on lifestyle, as
it was felt that if residents viewed targets as unreasonable or unnecessary they would be less likely
to adhere to the voluntary targets (QWC, 2010). The secondd@f community consultation saw

104 submissions regarding proposed water savings target, with 70 percent of those submissions
favouring the revised target of 200 litres or less compared tol2%& per person per day

Submissions also highlighted theead to continue to invest in water conservation programs and
reducing water losses, rather than relying on water restrictions to reduce consumption (QWC, 2010).
The submissions to the Queensland Water Commission only represented a relatively small
proportion of the total population impacted by the strategy, and as the sample waselelfting

perhaps not that representative of the overall population. An online survey held in March 2010, with
1000 respondents, showed 74 percent were comfortable or very cdatfle with a water savings

target of 200litres per person per dagQWC, 2010).

The Queensland Development Code (QDC) MP 4.2 introduces mandatory water savings targets for
all new homes. For the Brisbane and Gold Coast City Council areas all new diéiacies have

water savings targets of 70 kL per year. This saving is from municipal potable water and can be
achieved through substitution frormne other source, includingrainwater tank, a greywater

treatment system or another alternative water souré@ueensland Department of Local

Government and Planning, 2009).

19


http://www.qwc.qld.gov.au/

2.3.7 New South Wales

In New South Wales, tH#11-2016 Water Conservation strate¢§ydney Water 2010) for Greater
Sydney sets the following targets for 2015:

- WSRdzOGA2Y 2F {eRyBeQa o GSNI ySSRa o0&
- Recycling of 70 GL/year for supply of 12% of Sydney Water needs.

These targets assume a leteym average use of 600 GL per year.

Under the Sydney Wat&010-15 Operating Licensmnditions Sydney Water Corporation is

NBlj dzA NB R 2 | OdtinkiBgidterdudade Roozquél brieys tharflin@s per person per
dayby 30 June 2011 hisfigureis the total water use by residential, business, government sectors
and water losses, which are capped at 105 ML/dde license also establishes watenservation
requirements to be undertaken by the entity: promotion of water efficiency programs, consideration
of such programs in future planning, leak reduction and promotion of production and use of recycled
water (Sydney Water 2010). The basis foireation of the water demand for Sydney is described in
Sydney Water (2011).

The demand targets are developed using a demand analysis and forecast model based omsa end
analysis approach and the water consumption on a baseline year. The baseliné39thaverage
water use of 508itres per person per dafor 426litres per person per dagfter climatecorrection)

dzy RSNJ | Ydkezastyardiihi targeliQequivalent to a 35% reduction by June @BART,

2004) Demand projections are developedded on population growth projections adjusted to the
water supply area and yearly climate. Temporary water restrictions and water efficiency savings are
excluded from the benchmark forecast. Options for water reduction are evaluated and the water
savingssubtracted from the baseline to determine the water reduction alternatives. Multiple
interactions and combinations of options are adopted, véttontinuous review of assumptions as
data becomes available and sensitivity analysis (high, medium and lawgsgstonducted for each
option given the uncertainty associated wigach option.

Each of the water savings programs are then ranked and evaluated usingritetta analysis
based on levelised cost, implementation certainty, magnitude of water gaxand environmental
benefits (Sydney Wate200&). The 329itres per person per datarget has been achieved and
surpassed with consumption down to 30®es per person per dafSydney Water 2010T.he yearly
average demand per capita is estimated d®amonth rolling average of total water supplied per
day divided by the estimated population and further corrected for climate.

Strategies adopted by Sydney Water to achieve the water savings include initiatives such as leak
reduction programs, uptake @écycled water, and water efficiency programs and regulatory
measures. Also, regulations have been introduced to mandate water efficiency in new and
renovated dwellingsn the form of the Building Sustainability Ind@BASIX). In New South Wales,

every newhome development application needs to obtain a BASIX Certificaibtain approval

The BASIX program is designed to reduce potable water demand and energy use (BASIX, 2004). In
2010, it was estimated that the BASIX program had reduced potable watemdelnys6 GL. The
application of BASIX is expected to be responsible for a third of water savings achieved over the
period 2011 to 2015 (Sydney Water 2010).
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Water efficiency programs have also been widely promoted as part of a Sydney Water strategy.
Programsffered subsidies for the installation of water efficient appliances (showerheads, toilets,
washing machines), rebates on rainwater tanks and free advice on outdoor garden watering, free
installation of water saving devices (showerheads, water flow régndatoilet cistern arrestors) and
repair of minor leaksSavings attributed to these programs were estimated at 3 GL/year in the initial
period from July 2006 to June 2009 and levelised at 0.9 GL/yr from Julyd20@9 2010.

The reported water savirsgattributed to each initiative over the last 15 years are outlinefldhle
2-2.

Table2-2 ¢ Sydney water savings programs (Sydney Water, 2010)

Initiative Water saving (GL) Water sawng (% Total)
BASIX 5.9 6
WELS 7.8 8
Recycled water savings 10.8 11
t N2INI YEQ & 715 73
Other recycling schemes 2 2
Total 98 100

Note:* Programs include water efficiency and leak reduction initiatives for residential, business and
institutional customers, such as for: (i) residential: WaterFix program (installation and replacement
of water efficient devices and leakage repairs), distribution of DIY water saving kits, toilet
replacement service, subsidies for water efficient showerheads t$oieashing machines, advice on
outdoor garden watering and rebates for rainwater tanks; (ii) Business, schools and couneits: one
one partnerships to reduce water consumption and leakage, BizFix (flow regulators and hardware),
leak monitoring programsargeted programs for demand reduction fibre NSWop 100 water

users in each category (business, schools, councils); and for the distribution network (leak detection
and repair, pressure reduction, flow metering).

2.3.8 Northern Territory

The Northern Territoy (NT) has one of the highest per capita water consumption rates in the
country, averaging 38litres per person per dagNT Government, 2009 hepopulation of 225,900
(ABS, 2009), is small comparedther Australian jurisdictions.

The NT has no manttay quantitative potable water saving targets, however a 20% reduction on
the baseline is considered technically feasible, and has been suggested as an interim targhiTin the
WSUD Planning Gui@klcAuley and McManus, 2009). In line with such recommendat arange

of education and voluntary programs for reducing water demand are currently in place across the
NT. These include:
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- NT Waterwise Central Australia: a range of programs to support water efficiency in the
southern region includes the NT Watereisebate scheme, NT waterwise schools, gardening
tips and fact sheets.

- Alice Springs Water efficiency program,

- Promotion and educational materialslating toWELS, water demand reduction, water
efficient products and rebates.

- Advice on rainwater and gresater use, stormwater management for mitigation of roff
pollution generated by particular activities (such as car washing and washdemfor
construction, commercial and industrial activities) is available througiNthBepartment of
Natural Resoures, Environment and the Argd the website fothe NTDepartment of
Health and Families (NT Government, 2011).

Thelntegrated Natural Resource Management Strategy for the Northern Ter(@orgently under

review) (Northern Territory Government, 2007agts directions for thenanagement of all natural

resources in the NT for conservation of biodiversitystainable use of natural resources and

OF LI OAGe o0daAftRAY3I G O2YYdzyAide tS@Std LG GARSY(A
issues acrasthe NT and sets targets toRINS &84 a4 dzOK Aa&ddzSa¢é¢ O0b2NIKSNY ¢
At a regional levelater allocation plans outline the strategy that guides the management of water

in declared water control districts (NWEZ009b). Two NT regionateas currently have water

allocation plans, including the Ti Tree and Alice Springs regions. Plans for other regions are currently

under development (Northern Territory Government, 200Z@09a). The plans reflect the

importance of groundwater as the majaater supply source falorthern Territorians. Major

population centres such as Alice Springs and Tenant Creek rely solely on groundwater, Darwin and
Katherine adopt both groundwater and surface water supplies, and the majority of other major
settlementsare groundwater dependent. Therefore management of environmental flows and

recharge of groundwater are the major concerns in water allocation planning.

TheAlice Springs Water Resource Strategy 200865(Northern Territory Government, 2007b) sets
the framework for water resource allocation for the region. The demand estimates for future use
were developed using projections based on projected population growth, changes to water use
behaviour and impacts due to climate change. This was complemented witldyaat demand

based on scenarios of low, medium and high growth (Tuebhef.2003). The Strategy does not
outline steps for a water demand management program, but it acknowledges that a water efficiency
program is required for Alice Springs to reduceeavatonsumption. Additional analysis was
conducted of strategies for reduction of water consumptionotigh a broad range of options such
as water efficiency, source substitution with rainwater and greywater, and effluent reuse fer non
potable uses in AlicBprings. A key recommendation from tsieategy was the implementation of a
water efficiency program (Turner et al, 2007).

2.3.9 Tasmania

No water demand targets are in place in Tasmania. Security of water supply is not a concern in the
State given its availdily of water resources and population size. Instead, major drivers for reform
include pollution and wastewater management. Under the National Water Initiative, Tasmania is
undergoing a restructure of its water and service provision model. Where watewasttwater

22



provision has previously been the responsibility of 3 bulk water providers atat2llgovernments,
it has since20082009 been consolidated into three regional water service corporations (TWI 2009).

2.3.10 Western Australia

Water allocation in WhAsidetermined based on the amount of water available for a particular
resource in an area. ThWestern Australisstate Water StrateggGovernment of WA, ZI¥) has the
following targets:

- To recycle 20% of treated wastewater by 2012 (and 30%tlenng) with a preference for
large scale reuse schemes (rather than household scale). The aim is to achieve less than
155kilolitres per person per yeattalsoconR SNE G KS LI GSYyGAlFf T2 N LINE
LJdzNLJ2 arry&@ed Ratibliture, green space irrigation and industry, the adoption of
managed aquifer recharg® increase water availability in groundwater systems and to
maintain environmental values.

- To achieve urban water consumption of lI&®wlitres per person per yedny 2012 for Perth.
This was achieved by 2006 (16Blitres per peson per year. However, the target was
revised to achieve a further reduction of Bles per person per daff arget 60), i.e. an
additional 10% water reduction, (Water Corporation 2011).

The original targets were developed based on forecasted wateratenfor a population of

1.8million in 2030, with consideration of factors such as household size, rainfall patterns, incidence
of hot days, watering practices and restrictions, and uptake of water efficient appliances and water
wise behaviour (Governmeiatf WA, 2007).

The targets were promoted through rebate programs for source substitution (rainwater tanks
plumbed into the home, bores), and mandated water efficient fittings and toilets for new homes. In
addition, permanent water efficiency measures h#een implemented, including restrictions to
outdoor irrigation such as a permanent ban on sprinklerins&/inter(1 June to 31 August) for

Perth and theWA South West (Water Corporation 2011). After the target kB3litres per person

per yearwas achiegd the Government reviewed the target and set a new target ofKildlitres per
person per yeafor 2007#2011 (Government of WA, 2007).

2.3.11 Benefits and Challenges of Setting Residential Water Conservation Targets

The review has shown there are two main tgpef water conservation targets implemented in
Australian cities. These consist of

- temporary water saving targets as part of a suite of options to deal with a water crisis,
where water storages reach critically low levels and;

- permanent water savings taets, which are part of a strategic water supply demand balance
planning approach. The permanent targets are designed to be achieved over a number of
years, and are likely to be less restrictive than temporary measures to deal with a crisis.
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Some of the beefits of setting voluntary water conservation targets incltide

- The community responds well, particularly in times of water crisis
- It empowers the community to take action and avoid water restrictions

- It allows flexibility in personal use of water comedito restrictions, which target particular
uses

- ltis easy to explainpompared to a schedule of water restrictions for different activities and
household types.

- It provides a focus for recommended water saving actions such as retrofit, and may increase
the uptake of these actions

- Targets are media friendly, and enable tracking of performance against the target

Some of the challenges of voluntary water savings targets include:

- The long term effectiveness and ongoing commitmeinthe communityto water sawngs is
not well understood, particularly when a water supply crisis eases

- Actual per capita demand is difficult to calculate, and is influertged range of factors
includinghousehold occupancy, dwelling type and garden size. Therefore, a number of
simpifying assumptions are required

- The success of water savings targets is often dependent on an extensive angnwell
marketing campaign.

2.3.12 South Australian Water Conservation Targets

Water demand management measures are expected to achieve water saving&affér 2010

2050 or 1.255L/year (based on demand with no water restrictions as in 2009) (Government of SA
2010).Water restrictions (Level 2 variable) were introduced on 1 July 2003 for areas supplied by the
River Murray and Myponga Reservoir becauslewfinflows to stwage. These were replaced on

26 October 2003 by Permanent Water Conservation Measures (PWCM) when inflows improved, and
increased to Level 3 restrictions from 1 July 2007 as the drought worsendti@agailability of

water from the Muray River was reduced. Level 3 water restrictions were lifted on 30 November
2010 and substituted bWater Wise Measure®r most of South Australia, with the exception of the
Eyre Peninsula, wherestrictions were removed o8 April 2011.

TheWater WiseMeasurescover outdoor water uses (domestic gardens and lawns, washing of cars
and boats and outdoor areas, pools and spas, construction sites and recreational facilities) and set
conditions for low water use (trigger nozzles, sprinkler use, permits)etthe current scheme

hand watering and drip watering times are no longer restricted.

Other demand reduction initiatives include rebates and legislative requirements. For example, the
H,OME Rebate Schemas introduced in 2007 and revised in April 201@ultently applies to

® These benefits and challenges are based on personal coinatiams with Kein Gan, Water
Conservation Manager for Yarra Valley Water, May 2011.
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garden goods, showerheads, dual flush toilets, home water audits and rainwater tanks. Rebates can
be claimed by both home owners and tenarii®tails of the rebate are shown Trable2-3.

Table2-3-{ 2 dzii K | dz®NIBENhirfwatér @@k rebate program

Rebate ($) Requirements

<$200 New rainwater tank (minimum 1kL capacity) not connected to
K2dzaSK2f R LJ dzYoAy3d oA PSP wWaily

$200 New tank plimbed to either the toilet, all cold water outlets or hot
water service. Applied to tank purchases until 30 June 2011.

$600 Plumbing services to connect a rainwater tank to toilet, all cold wat
laundry outlets or hot water service. Applied to tank puashs until 30
June 2011.

Up to $200 For additional installation measures (automatic rainwater/mains
switching or for connecting to two or more of the abewentioned
types of fixtures). Applied to tank purchases until 30 June 2011.

Since 1 July 2006, atsouth Australian Housing Cogddmendment 13requires all applications for
new houses and relevant extensions/alterations of existing houses of area larger that&0
include details of how they will meet the water saving requirements (Planning0B8).Z'he water
savings requirements can be achieved in any way deemed suitable, including a rainwater tank
plumbed into the house.

Water conservation measures caused redoctin potable water demand from60litres per person
per dayin 2003to 385litres per person per daiy 2010 Figure2-4) (ABS 2011). However, it should
be noted that this period encompassed a range of water conservation rules and restriasions
follows:

9 Prior to 1 July 2003 no water consetiga measures were in place;

1 From 1 July 2003 to October 2006 Permanent Water Conservation Measures were in place;
9 From October to December 2006 Level 2 water restrictions were in place; and

9 From 1 January 2007 to 1 Dec 2010 Level 3 water restrictionsimavduced.

Level 3 water restrictions were substitutedth Water Wise Masures on the December 2010.
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Figure2-4 - SA daily water consumption (ABS 2011)

2.3.13 Impact of South Australian Water Conservation Pro grams

Permanent water conservation measures were introduced in SA in October 2003. According to the
Australian Bureau of Statistics (ABS), this contributed to a reduction in average daily water
consumption of 15% in the first year of introduction with apximately 64ditres per household per
dayachieved. Following the introduction of Level 3 Water restrictions in 2007 water consumption
decreased further by 21% to 588es per household per dagnd remained at that level until
December 2010 when Levglrestrictions were lifted (ABS 2011).

The water demand reduction was attributed to the combined penetration of water efficient fittings
and appliances in households and of some small behavioural changes in segments of the population.
Since 2001 the uptakef water efficient products by South Australian households increased. By
2010, 65% of dwellings had a watficient showerhead, 89% had a dual flush toilet and 14% had
purchased a water efficient washing machine (ABS 2011). In 2010, household wakenvetion
behaviour uptake was reported as follow8% had short showers; 23% turned off taps while
brushing teeth,13% checked and fixed ledk¥ collected greywater, 25% and 11% waited for a full
load to use the washing and dishwashing machines. Ttekamf rebates for water efficient options
between November 2007 and June 2007 in Adelaide was: garden gd@js09, showerheads

5,986, washing machingss2,245, duaflush toilets, rainwater tankg 4,743, and home water

audits¢ 47 (Government oSouth Australia, 2010).

Mains water was still the major water source for irrigation: adopted in 66% of caytiyal

households, compared to only 35% in Amietro Adelaide and 45% in households of capital cities in
other jurisdictions (ABS 2011). Wever,there was an increase mulch use and households that
irrigated gardens during cooler times of the day, respectively equivalent to 31% and 20% of all
households in Adelaid&ainwater use in garderiacreased from 8% to 15% of households since
2007 (ABS@11).
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2.3.14 Regulation of Rainwater Tanks in South Australia

Regulation 83A of the South Australian appendix to the Building Code of Australia (BCA 2006) and
the South Australian Housing Code (SAHC) reqeineClass tiwellings and significant renovations

in Suth Australato havea mandatoryalternative water supplyogether withfour-star WELS rated
appliances The performance provisiarstate that each new dwelling (or renovation with a roof area
exceeding 56n%) must have at least 50 hof roof area conneed to the rainwater system and KL
storage connected to at least a toilet or water heater, or all laundry cold water taps. Exceptions to
the requirement for a plumbed rainwater tank are allowed for buildings that can access another
additional water suppl, such as dual reticulated water supply systems or water from an approved
bore.

For a communal plumbed rainwater tank each dwelling needs to contribute a minimumna® 50
roof catchment and needs to be have a device (toilet, laundry cold water tap er\waater)
plumbed to the tank. The minimum rainwater tank size should be equivalent to the numhber
dwellings multiplied by 1 kilolitrper dwelling.

2.3.15 Rainwater Tanks and Tank Rebates in South Australia

Rebatedor rainwater tanksare administered by SWater and apply to the acquisition of new
rainwater tanks for internal household water use and plumbing of existing tanks to internal
connections up to a maxiom value of $1000The rebate for plumbed in rainwater tanks ended on
30 June 2011.

In Adelaide 4.6% of all suitable dwellings has had a rainwater tank installed (ABS EQfL(¥2-6).

There has been virtually no change in the proportion of households with rainwater tanks since 2007
when 44.5% of dwellings had rainwatentes. Among households that had a tank installed in 2009
2010 the majority (62.2%) claimed the desire to save water as their major driver, 19.8% wanted to
save on water costs, 15.9% claimed water restrictions and 16.3% had concerns with mains water
guality (ABS 2010). The effectiveness of water rebates was not queried as a driver in the survey,
however, rebates for rainwater tanks had been claimed by only 9.2% of households in the 12 months
prior to March 2010 (ABS 2010). Despite of the presence of rainwaatks, the majority of

households (65.92%) still used mains water as their main outdoor saao®le size 418,500
householdsandonly 11.9% of households surveyed claimed to use rainwater tank water as their
major source for garden irrigation.
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Figure2-6 ¢ Proportion of suitable households with rainwater tanks in Australian capitakqiiBS, 2010)

2.3.16 Greywater Recycling in Adelaide

Greywater use has been reported in 36.3% of households in Adelaide (ABS 2010). By March 2010,
12% of households reported collecting greywater from the bathroom and 13% from the laundry.
Only 10% of householdsported using greywater for garden irrigation in March 2010, compared

with 21% in March 2007 during the water restrictions (ABS 2011). These figures include both non
permanent measures (e.g. direct collection of greywater in buckets) and permanent geitm
systems, with the vast majority understood to be via fp@rmanent measures
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Regulations for greywater use in Adelaide

Manual bucketing and direct diversion of greywater is permitted with the Department of Health
having developed guidance material those who wish to apply greywater via such means.
Installation of a permanent greywater system requires the approval of (i) Health SA for diversion of
greywater in sewered or STED serviced areas, (ii) approval from local government for planning and
development of the system and (iii) approval from SA Water for changes to plumbing and drainage
(Section 36 of the Sewerage Act) (SA Water 2011, Government of SA 2008a, b). Installation needs to
be conducted by a licensed plumber and permanent greywater divets@ymologies must be

certified by the Watermark program to be retailed and installed inlS#hould be noted thattte
legislative framework for water and wastewater management in South Australia is changing with the
recent introduction of the Water Indstry Bill, which supersedes many Acts including the Sewerage
Act.

Greywater rebates and other schemes

Rebates for greywater treatment systems are not offered in South Australia. However, South
Australian households who purchased and installed a permanegt\gter system up to 10 May
2011 were eligible to claim a rebate of up to $500 from the National Rainwater and Greywater
initiative (DSEWPC 2011).

According to the ABS (201@vashing machines/dishwashexgre the most common type of rebate
claimed by 585% of households in the 12 month period prior to March 2010 in South Australia.
Rebates for water efficient taps/showerheads and rainwater tanks were claimed by only 15.6% and
9.2% of households, respectively for that same period (ABS 2010). Howeveptake of water

efficient toilets was already high, with 89% of Adelaide households equipped with a dual flush toilet
in 2010. At this time, 64.5% of households had water efficient showerhead(s) installed.
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Figure2-7 ¢ Proportionof households with dual flush toilets in Australia (ABS, 2010)
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2.4  Methods to evaluate options to achieve water conservation targets

To make mformed investment in options analchieve water conservation targets there is a need to
evallate alternatives on the basis of costs and benefits. Different water conservation strategies incur
varyingcosts and benefits to different parties. Cost and benefits can be categorised as being either
direct or external (or indirect) from the points of wieof water utilities and consumers.

Direct costs and benefits are those that accrue directly due to either the water utility or the
customer. An example of direct costs to the water utility is the capital and operational costs of
implementing a water congeation initiative; a customer directly benefits from a water
conservation initiative that lowers utility bills. External costs and benefits accrue to a third party or
society at large (beyond the utility or consumer). External costs are therefore notiatidy

captured by the market price in a way which reflects the full cost (or benefit) of the water
O2yaSNBIGA2Y YSIadiNBd ¢KSaS AyOf dzRS WAy ll yaaof S¢
conventional means, such as economic cost. Such costs incluéeafople, the benefit to a
catchment from reduced water abstraction or increased landscape amenity from water which has
been freed up for irrigation. Consideration of externalities is critical to ensure the evaluation of
water conservation takes into accouthe full social costs and benefits over the lifetime of the
initiative.

Traditionalevaluation of options for urban management in Australia has focused on direct costs
(particularly capital and operation and maintenance costs). The inclusion of brpasigve and
negative externalities can improve the overall ceffectiveness of investment decisions in water
conservation by ensuring that the complete social costs and benefits are included. Inclusion of
externalities can also assist in the developmehpolicy that considers equitable cestharing
arrangements and an appropriate spatial scale of different water conservation initiatives.

The appropriate method for evaluating water conservation initiatives is dependent on the key
criteria that are seleted as the basis for the evaluation. There are a suite of evaluation tools
available to assess water conservation measures. The following techniques include those that are
considered economic tools as well as those that can be used for a broader evaliraidncludes
externalities:

1 Financial evaluation toolsThese need to consider both the time value of money and the
lifetime of the water conservation initiative. The evaluation should also refffect
stakeholdemreferencesto bring forward any benéfand delay incurring cost.

9 Cost Effectiveness Analysis (CEA)sed when the benefits of an option are difficult to
guantify. The achievement of the target or goal for an option is evaluated against the cost.
For water conservation, CEA is expressed asskeffectiveness ratio, which is the cost
required per unit of water conserved (Aulorgg al. 2009). Life cycle costing (LCC) is
analogous to CEA and calculates the cost of an option over its lifespan. The advantage of the
CEA approach is that it take®o account the effectivenessf the water conservation action
in relation to the net cost over the action life cycle. As such, CEA can highlight the options
that can achieve a target at lowest cost. The limitation of the CEA approach is that it is
mostlysuitable to the analysis of factors thaiay be quantified ionetary terms.
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1 Benefit Cost Analysis (BCA) is a commonly applied evaluation technique that compares the
total costs over the lifetime of an option against the societal benefits. BCA pravides
framework to bring together economic and environmental dimensiots a common
analysis (Kalmaet al., 2000). As it is able to incorporate both direct and indirect costs and
benefits, BCA offers a more comprehensive evaluation framework than CEA. pdissiile
costs and benefits are quantified in monetary terms. A limitation of the BCA approach is that
it does not consider the reliability of options.

1 Least Cost Planning (LCP) and Integrated Resource Planning (IRP) offes@alarge
framework approahb for strategic water suppfdemand balance planning. These techniques
compare demand side measures against supply augmentation to identifgwhestcost
option (Beecher, 1995; White and Fane, 2007). IRP is the foundation for the Water Services
Associatn of Australi& Guide to Demand Management

1 Multi-criteria Analysis (MCA) is a structured framework that brings together a disparate
range of both quantitative and qualitative criteria for the evaluation of water conservation
initiatives. The performareof each criterias standardised to allow aggregation. Usually a
weighting is applied in combining factors so that the relative importance of the factors is
reflected in the output. MCA however does not follow a Pareto Improvementwhkre
benefits shalld exceed costs.

Key references for implementing water conservation programs include:

1 Turner, A.J., Willetts, J.R., Fane, S.A., Giurco, D., Kazaglis, A. and White, S. (2008), Guide to
Demand Management, prepared for Water Services Association of Aus8wtiaey, NSW,
Australia

1 CUWA (1992). Evaluation of urban water conservation programs: A procedures manual,
California Urban Water Agencies.

T AWWA Research Foundation (1997) Guidelines for Implementing an Effective Integrated
Resource Planning Process, Aiteen Water Works Association, U.S.A.

1 Chesnutt, T. W., Fiske, G., Beecher, J. A., and Pekelney, D. M. (2007) Water Efficiency
Program for Integrated Water Management, Water Research Foundation (Previously AWWA
Research Foundation).

Figure2-8 depicts the results of an analysis that compares the levelised cost of alternative water
sources for major Australian cities, including Adelaide (Marsden Jacob Associates, 2007). The
levelisedcost represents the cost per kilolitre over tlifIcycle of the option, and includes capital

and operating costs. This shows that while demand management is a cost effective option for
reducing drinking water demand, rainwater tanks are relatively costly. This comparison shows the
direct costs to the wner, but does not consider the overall community costs, or benefits, such as
environmental benefits, landscape effects or the potential for deferment or downsizing of
stormwater and water supply infrastructure. Furthermore, the levelised cost does nichiledhe
reliability of an option, which is relevant for rainwater harvesting compared to other rainfall
independent water sources, such as water recycling. George Wilkenfeld and Associates (2008) also
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compared the levelised cost of different demand masagnt andsupply options Table2-4). This
also showedhat water efficiency labelling schemes have a levelised cost well below water supply
measuredike rainwater tanks
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Figure2-8 - Levelised cost of alternative water sources (Marsden Jacob Associates, 2007)

Table2-4 - Summary of demand side and supply side option costs (George Wilkenfeld and Associates, 2008)

Approx. levelised unit cost

Options ($/kL)
Demand Reduction Options Outdoor water efficiency (a) $0.10-%0.20
WELS (programs implemented to date) (a)(b) $0.13-%0.21
WELS measures covered in this RIS (c)(b) $0.27 -30.48
Shower head programs (shower head
exchanges, rebates, and retrofits) (a) $0.50 - $0.60
Building regulations (a) $0.30 — $4.00
Clothes washer rebates (c) $2.10-%2.60
Supply augmentation Desalination (a) $1.19-%2.55
New storage (a) $1.26 -$3.58
New recycling schemes in Sydney (a) $1.00 - $5.50
Residential Rainwater Tanks (a) $3.00 —$4.00

Source: (a) ISF (2008). (b) 3.5% to 10.0% discount rates; upper cost estimates. (c) Calculated in this RIS.
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2.5 Development of Wat er Conservation Targets for Greater Adelaide

2.5.1 Analysis of Options to Achieve a Water Savings Target using the Urban Volume
and Quality (UVQ) Model

Options to achieve a water savings target for indoor water use in new dwellings in Greater Adelaide
have beermodelled using the Urban Volume and Quality (UVQ) modiéle UVQ model quantifies
urban water and contaminant balances enabling the user to track flow paths and contaminant
concentrations through the urban water cycle (Mitchell and Diaper, 2006). UVQasimthe

volume of water flows; and associated contaminant loag$rom source to discharge point. A key
feature of UVQ is the integration of stormwater, drinking water supply and wastewater systems into
a singlemodelthat provides a holistic view of han water flows The functionality of UVQ has been
designed to allow the user to define both conventional and-tonventional urban water supply

and wastewater services, and explore the impact of different scenaridsemewater flows,

contaminant loadsind distribution.

In the UVQ model, imported water supplies and rainwater are the major inflows to the urban water
cycle while wastewater, stormwater and evaporation are the main outflows. Water sources can be
used for indoor and outdoor endses. Specifienduses are: kitchen, bathroom, laundry, toilet,
garden irrigation and public open space irrigation.

UVQ operates on a daily time step to calculate water flows and contaminant balances. The model
can run from a minimum period of one year up to one hwgttlyears. To account for climate
variability at different temporal scales it is best for the simulation period to run over a period of
decades.

UVQ has a threevel hierarchy to represent the different spatial scales of armnrérea These are
the landblock,the neighbourhoodstudy area. The land block represents a single dwelling or other
building type, while a neighbourhood is an aggregation of land blocks that have identical
characteristics. Neighbourhoods can be used to describe different lantyjpse making up the

study area that will have different characteristics in terms of the physical layouts of pervious and
impervious surfaces, water demands and the contaminant profile ofueyed.

In UVQ the rules for satisfying household demand are l&sAfs:

1 Lowest quality water source available for the end use is drawn on first (for example,
harvested rainwater is used before potable water for garden irrigation).

1 Indoor demand is satisfied before outdoor demands (for example, if harvested rainwater is
available for toilet flushing and garden irrigation then toilet demand is satisfied first).

The following sections describe the usddfQto determine water consrvation targets for indoor
demandof new dwellingsn the Greater Adelaide Region

9 Information on the UVQ model, software and a manual are freely available for download at:
http://www.csiro.au/products/UVQ.html
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2.5.2 The base case

The base case is designed to provide a benchmark value to assess water demand f@lasselv
dwellingin South Australiarelative to a typical existindwelling in Greater Adelaid&or the
purposes of this analysisnew Class 1 dwelling is asseainto comply with the current requirements
for an alternate water source by having &l1rainwatettank connected to a 50’ roof area and
fittings with a four star WELS ratirfgirstwe present some information on water demand in
Adelaide households thetefine the base case for benchmarkingter conservation initiatives.

Residential Water Use in Greater Adelaide

SA Water provides information to customers on household water bills that provide a range of water
consumption for different household sizesdaallotment sizes. SA Water develops this information
through online phone surveys that gather household characteristics from the customer that are
then, with the permission of the customer, compared with water meter readings for that customer
(Steven KotBA Water , Personal communication, 2011). The information is designed to inform the
customer where their water consumption sits on a continuum from low to high for their household
type. Table2-5 shows the ranges of water use fdifferent household types and allotment types in
litres perhousehold peday that is presented to customers.

Table2-5 ¢ Range of daily water use for SA Water customiéreg per household per day

Allotment type

No. of household No Garden Small Medium Large
occupants (400nf) (600nT) (900nT)

1 160¢ 195 195- 245 215-270 265- 330
2 195¢ 245 245-300 270- 335 330- 405
3 245 305 300- 375 335-415 415-510
4 305¢ 382 380-470 420- 515 515-635
5 380¢ 475 470- 580 520-615 640- 790

This data was not considered appropriate feeun setting a benchmark value in this projaestit is
based on a limited survey of selected households, and was collected during a period of relatively lo
water use (he winter billing period). Also, there was no information on how this data relateti¢o
actual distribution of household water demand in Greater Adelaide.

Table2-6 depicts the average water residential water suppled connection for major water

utilities in Australian cities. In most Australian cities, there has been a marked reduction in
residential water use over the last decade. This reduction has been in response to temporary water
restrictions, the introductio of permanent water conservation measures and the increased
household uptake of water efficient appliances and fittings, such agltaswshowerheads and dual
flush toilets. This shows that for Greater Adelaide around 20% less water was supplied todhdsiseh
in 2009/10 when compared to 2003/04. The differences in household demand between Australian
cities are related to a range of factors including: climate, soil type, housing density, temporary and
permanent water conservation measures in place, and watie. In considering this data for use in
setting a benchmark for strategic water conservation targets there is a need to accotiné for

impact of temporary water restrictions, and the introduction of permanent water conservation
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measures. For this rean, the base case uses data prior to 2006 when water restrictions were
introduced, but covers the period after the introduction of permanent water conservation measures
in 2003.

This means that faanaverage household of 2.4 persons the benchmark isk2per householdper
year. If placed on a per capita bagshlis becomes 99ilblitres per person per year or 270 litresr
person perday. This value combines indoor and outdoor water demand; the following section
separates indoor and outdoor demand terive an indoor water demand benchmark.

Table2-6 Average annual residential water supplied per connection for major Australian utjite®nal Water
Commission, 2011, Table 3.1.3)

Utility 200304 200405 200506 200607 200708 200809 200910
Sydney Water 224 211 203 199 182 198 205
WCc¢ Perth 285 277 268 281 268 277 276
Yarra Valley Water 204 193 198 178 157 151 144
South East Water 186 184 187 167 152 143 141
SA Waterg Adelaide 245 235 233 235 194 190 191
Brisbane 258 264 185 153 128 133 143
City West Water 188 187 183 163 149 146 140
Gold Coast 198 244 200 183 149 166 182
Hunter Water 208 197 205 195 177 180 184
ACTEW 248 240 261 240 195 201 199

Indoor water use

Figure2-9 shows the breakdown of residential water use in Adelgitesented bythe Water for
Goodplan (Government of South Australia, 2010his shows that there has been a change in water
use since the introduction of permanent waterservation measures in 2003, and the imposition
of temporary water restrictions to deal with lower than average inflows to catchments. The major
change is the reduction in outdoor watering. Howevedoor water use has also declined with the
widespread ptake of waterefficient appliances such as léw showerheads and dudlush

toilets. For the value of 237 kL /year residential water demand, which is based on data prior to the
introduction of water restrictiongdiscussed in previous sectigiit)is asumed that 60% of this
demand was for indoor purposébased on the data provided Figure2-9). Table2-7 summarises

the total demand and subsequeassumed indoor water demaraf exising housing in South
Australia This figure is considered appropriate because the assunaewbrwater use for South
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Australia(162litres per person per dgys within 10% of the indoor water demand measured in the
end use study conductefdr Melbournepresentedin Figure2-10.

For the purposes dfVQmodelling,the total indoor water use was disaggregated to kitchen,
laundry, bathroom and toilet useBue to the absence of end use studies in South Australian
householdsto determine indoor water use, disaggregation was undertaken based on the data from
end usestudiesby Roberts (2005and Williset al. (2009) presentedn Figure2-10. Thebreakdown

of indoor water useadopted for UVQ modellingn this studyis illustrated inFigure2-11.
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Figure2-9 - Breakdown of household water use in Adelaigge and post restrictions (Government of South Augira

2010, p. 38)

Table2-7 - Assumed indoor demand for the base case of greater Adelaide (average household size of 2.4 persons)

Household annual

Per capita a year

Houséold daily

Per capita daily

(kL/householdyear) | (kL/person/year) (L/householdday) | (L/person/day)
Total water 237 99 650 270
demand
Indoor water 142 59 390 162

demand
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Figure2-10 - Breakdown ofndoor water use; Australian End Use Studiéadapted from Roberts [2005] and Widtsal.
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Figure2-11 - Breakawn of hdoor water useused in UVQ modelling for this stufyased on Australian end use studies i.e.
Roberts [2005] and Willist al.[2009])

In presenting the data iRigure2-10, Williset al. (2009) makes the point that water consumption
will vary significantly between regions, due to influences such as water restrictions and climate.
Stewartet al. (2005) demonstrated that there were economies of scale for dishwasher and washing
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machine water consumption, with an increase in household size being correlated with a decline in
per capita consumption for those appliances. Athuragtial. (2008) showedhat, based on a

Melbourne studyas household size decreases there is a marked increase in per capita water
consumption. However, this analysis does not consider the economies of scale in deriving targets as
the target is focussed on optigrthat can be implemented in new dwellings where the hebudd
composition is not known.

Hot water demand

The options for water conservation include the supply of harvested rainwater for all approved
indoor uses, which includes hot water demand. The fechofluencing household hot water demand
include: appliance flow rate, occupancy rate, household composition, installed appliances and the
temperature of mains water.

Hot water demandharacteristicare summarised iffable2-8. The split between hot and cold

water for taps, baths and showers, assumes a cold water temperature®Gf b8t water

temperature of 60C and desired end use temperature oP@6Appliances such as front loading
washing machines and dishwashers now oftaty connect to cold water supply as they have
internal water heating units. Therefore, we have assumed the dishwasher component of kitchen
water use, 7 litres per day, does not require external water heating. While, for the laundry it is
assumed that 60%f the washing machines are either used exclusively on cold water cycles or are
front loaders with an internal water heating unit. This approximately aligns with the finding of
George Wilkenfeld and Associates (20@8)ch reported that washing machinese 12% hot water

on averageacross all cycles.

Table2-8 - Indoor demand for hot ad coldwater (hh = household)

End use Overall indoor demand Estimated cold water | Estimated howater
(L/hh/day) proportion (L/hh/day) | proportion (L/hh/day)
Toilet 78 78 0
Kitchen 27 18 9
Laundry 113 96 17
Bathroom 172 98 74
2.5.3 Climate

Rainfall records adopted in this Section of the report consisted of 29 years of daily rainfall data
extracted from patch point data as describiedSectionl.4.1

2.5.4 Allotment characteristics

Theallotment characteristicscenarios consider two main residential development typeeparate
residential dwelling, and medium density dwellings. In the AddliStatistical Division, around 80%

of households reside in separate houses, with the remainder of households living in higher density
dwellings such as flats, units or townhouses (ABS, 2010b). The average floor area of new Adelaide
houses is around 2007and for medium density dwellings 150 riThese floor areas have been

used to estimate the potential roof catchment for rainwater harvesting.
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2.6 Scenario Results

The following section presents the results of the scenario analysis in the UVQ model, whish show
for different scenario options, the potential substitution of potable water that can be achieved. The
following scenariosvere examined:

- Scenario & Base case
- Scenario Z, Rainwater tanks
- Scenario & Demand management

- Scenario 4 Municipal third pipescheme

2.6.1 Scenario 1 - Base Case

The base case in Greater Adelaide is based on Regulation 83A that specifies the minimum
requirements for a rainwater tank in a new dwelling, which are: a connected roof area feb@ha

1 kL tank sizeéror the base case wieavealsoassumed an average household size of 2.4 persons
located in the medium rain fall zone (Kent Towdg)pliances and fittings are assumed to have a four
star WELS rating. This scenario otherwise uses conventional centralised services for wayer suppl
Demand was determined based on placing the demand profil€alie2-7 (Page36).

The results of UV®lodelling for this base case showed the yielshira ranwater tank would be
11kL perhousehotl peryear.This correspond® an indoor water demand of 84 per household
peryear.

2.6.2 Scenario 2 7z Expanded Rainwater Tanks

The expanded rainwater tanks scenario explores the expansiirofaterharvestingio satisfy
indoor demandrom the following @proved usestoilet flushing, laundry and hot water demand.
The scenarios explore potential yield considering:

1 Rainfall zones
7 Different storage size(1, 2, 5, 10 and 20 KL tanks); and
| Effective roof area (50, 100, 150 and 208 m

I Water usage characteriss

In general, lhe yieldof rainwater tankgand associated reliability of supply) varies with the rainwater
tank holding capacity and the roof catchment area. Thituistratedin Appendix B(Figure BL to

Figure BL2) for three representative rainfall zones (Port Adelaide, Kent Town and Kersbrook). These
rainfall zones were selected to represent low, medium and high rainfall areas of Adelaide residential
areas. The figures show how climatic zones tank storage capacity, water demand and roof area
impact on the reliability of water supply. It was assumed that the rainwater tank was plumbed for
indoor nonpotable uses (toilet flushing, hot water and laundry). Therefore, the resukgure BL

to Figure Bl2represent the use of harvested rainwater fafapproved indoor uses.

Around 57% of homes in South Australia are considered suitable for a rainwater tanks, and 44% of
households have a rairater tank, which seems to indicate theisealimited scope for additional
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water conservation through rainwater tanks. However, in South Australia only 7.3% of households
used rainwater as a source for toilet flushing, while 12% of South Australian hddseised

rainwater as a source for clothes washing (ABS, 2011). However, in Adelaide the proportion of
households using rainwater for clothes washing fell to 2% (ABS 2011). This indicates that rainwater
for plumbed indoor uses is more common in areas regrfodbm reticulated services. Therefore, the

use of harvested rainwater for toilet flushing, hot water services, and the laundry represents
significant potential for reduction in drinking water use, which is explored in this section.

Tofurther examine he relative impact of the key characteristics that affect the yield from rainwater
tanks wefurther compare water yield and subsequent indoor mains water demand fotatveand
medium rainfalzone inTable2-9 to

Table2-11.

Table2-9 - Rainwater use for a 2.4 person household with 4 star WELS appliance, and rainwater tank plumbed for toilet
flushing only. Figures indicate tagield, kL/hh/yearnd (Indoor mains demandkLl/hh/year)

Connected Roof Area

Tank size 50 nt 100 nt 200 nf
PORT ADELAIDE

1 kL 10 (8) 11 (8% 12 (86

2 kL 11 (8% 12 (86 13 (89

5 kL 13 (89 13 (89 13 (89
KENT TOWN

1 kL 11(87) 12(86) 12 (86)

2 kL 12 (86) 13(85) 13(85)

5 kL 13(85) 13(85) 13(85)

Table2-10 - Rainwater use for a 2.4 person household with 4 star WELS appliance, and rainwater tank plumbed for toilet
flushing and cold wtar tap in laundry. Figures indicate tank yield, kL/hh/yaad (Indoor mains demandL/hh/year)

Connected Roof Area

Tank size 50 nt 100 nt 200 nf
PORT ADELAIDE

1 kL 13 (89 19 (79 23 (79

2 kL 14 (89 22 (79 26 (79

5 kL 14 (89 25 (73 30 (8)
KENT TOWN

1 kL 16 @82) 21(77) 24(74)

2 kL 18(80) 24(74) 27 (71)

5 kL 19(79) 27(71) 30(69)
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Table2-11 - Rainwater use for a 2.4 person household with 4 star WELS appliance, and rainwifglutabed for toilet
flushing, cold water tap in laundry and hot water. Figures indicate tank yield, kL/hrdpeldindoor mains demand
kUhh/year)

Connected Roof Area

Tank size 50 nt 100 nf 200 nf
PORT ADELAIDE

1 kL 14 (89 23 (79 32 (69

2 kL 14 (89 26 (72 38 (60

5 kL 14 (89 27 (7)) 45 (53
KENT TOWN

1 kL 18(80) 28(70) 36(62)

2 kL 19(79) 32(66) 41(57)

5 kL 19(79) 36(62) 48(50)

The results indicate that where rainwater tanks are used only for toilet flushing, neither the
connected roof area nor the tank size have significant impact on annual yield. However, as indicated
in Appendix B, where a tank is connected to toilet, laundry wa@itér tap and hot water, the

connected roof area has a generally larger impact than sird on annual rainwater tank yielthe

data in Appendix Blso shows that yield across Greater Adelaide varies based on rainfall patterns.
Households in relatively low annual rainfall areas (around 400 mm per year) are estimated to have
25% less yield &m their rainwater system plumbed for indoor nqotable demand compared to
households located in moderate rainfall zones (560 mm a year). The analysis also shows that as roof
area increases rainfall collection efficiency increases and tank size becanwee aignificant

influence on rainwater yield and reliability of supply.

2.6.3 Scenario 3 - Third Pipe Scheme

The municipal third pipe scheme scenario exgdothe impact of a third pipsupplying norpotable
quality water for toilet flushing. The source oftthird pipe scheme is not considered in this
scenario. Existing schemes in Adelaide include sourcingatable water from both stormwater

and recycled wastewater. It is assumed in the scenario that a third pipe system is always able to
meet indoor nonrpotable demandThe analysis found that indoor water use could be 230 kL per
household per day (96 L per person per day) with the availability of a third pipe water source.

While outdoor demand is not explicitly considered in the interim water conservatogets for
Greater Adelaide, a reticulated ngpotable rainfall independent water source would provide a
reliable source to replace potable water used for garden irrigatibshould be noted thatvhile

there isan improvemenin indoor mainswater demand, the greatest benefibf a third pipe supplys
achievedby reductions in outdoor mains water us@lthough outdoor water use options were not
examined the adoption of Smart Watermark approved irrigation products should be encouraged.

2.6.4 Scenario 4 - Demand Management for Class 2 Dwellings

The demand management scenario was based on the uptake of water efficient appliances with no
rainwater tanks. Class 2 dwellings consist of multiple dwellings on a single property, where
mandatory rainwater tanks may nbe feasible. As such, this case was examined to explore the
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water savings opportunities for Class 2 dwellings. Appliance water efficiency was based on
AYF2NXYIEGA2Y O2y il AYySR 2y GKS 1 dzAGNIfTAlFY D2@SNYYS
(WELS) schnee (ttp://www.waterrating.gov.au)). The water efficiency assumptions for each

appliance are:

- Toiletc Full flush= 4.6 litres, half flush = 3.15 litremyerage flush volume 3.5 litres(WELS
rating 4), totalflushes =3.6 flushes per person a day.

- Washing maching3 kilogram capeity) ¢ Average volume per wash79 litres (WELS ratin
4), total wash loads 6.4 loads per week for the average household.

- Dishwasher; Average volume per washl4 litres (WELS tiag 4).
- Showerg Flow rate=8 litres per minute (WELS rating 3).

- Taps (bathroom, kitchen and laundry sink$)low rate=7.5 litres per minute (WELS rating
4).

The impact of the uptake was estimated using data from the residential end use study kaerta
by Roberts (2005), where the average frequency and flow rate of appliances was reported.

Washing machines need to meet the minimum performance standards speciffes{INZS 2040:

2005 Performance of household electrical appliamaasthes washing mzhines The WELS rating

bands for washing machines are normalised to 1.0 star rating for a machine that uses 30 litres per
kilogram of capacity. Each 30% reduction in litres per kilogram earns an additional star (George
Wilkenfeld and Associates, 2008). $iing models registered to the latest standard (AS/NZS 2040:
2005) are on average more efficient that those registered under the preceding standard (AS/NZS
2040: 2000) (George Wilkenfeld and Associates, 2008). Both top loaders and front loaders have, on
average, reduced water consumption by 13% from the 2000 standard to the 2005 standard. There
has been a shift toward customers purchasing more efficient washing machines in recent years, with
a related shift to front loaders from top loadeBigure2-12) (George Wilkenfeld and Associates,

2008). Given the natural replacement rates for existing washing machines, and the potential
introduction of guidelines for appliances in new dwellings, there is the potential for further
householduptake of water efficient washing machines, which will substantially reduce indoor water
demand.
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Source: EES (2008)
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Figure2-12 - Sales weighted average litres per kg, clothes washers sold in Australia (George Wilkenfedauiales,
2008)
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Figure2-13 ¢ Indoor water demand for a typical household (2.4 persarisdse case and demand management scenarios
(litres/hh/day)

Figure2-13 compares indoor water use between the South Australian average water use between
2003 to 2006 (390 L per household per day as outlined in Sezt0? and Scenario 3. This shows

that 126 L of water are saved each day for eaehpersorhousehold under the demand

management scenario assumptions. The laundry (washing machine) is responsible for the greatest

43



water savings. The scenario does not model changes in garden watering as the focus is on the impact
of the uptake of wateefficient appliances rather than behavioural changes, such as less watering or
changes in garden design.

2.7 Scenario Overview

The scenarigpresentedin the previous sectiondemonstrate the potential level of water

conservation for indoor water deand thatcould be achieved using different approacHiesan

average household size. The purpose of the scenario analysis was to demonstrate options to achieve
an interim water savings target.

The consideration of the scenarios needs to be done in light of a nuoflmaveats:

- There was limited data available in terms of baseline water demand.

- The development of the interim water conservation targets has not undertaken a full cost
benefit of different options. As such, there is no relative cost per unit of watezd or
comparison against supply side initiatives. Thiequiredto guide any investment
strategies in implementing a water conservation program.

- There are a range of variables that determine the suitability of different water conservation
options fordifferent household types, includingwelling type, allotment area, household
size

- New Class 1 dwellings in Adelaigeder theBuilding Code of Australare assumed to be
those thatrequire WELS rateapplianceswith a minimum of four stars. New dweliis also
requirea minimum 1 KL rainwater tank, connected to a 50oof area and plumbed for
toilet flushingin accordance with the South Australian Housing Ckaeeptions to the
requirement for a plumbed rainwater tank are buildings that can accetiffeaent
additional water supply, such as dual reticulated water supply systems or water from an
approved bore.

- The best outcome in terms of reduction would come from a combination of options
(demand management and an alternative water source). Howekierpbtable water
reductions for each option arirst presented independently.

Some of the key findings from the scenarios were:

- Rainwater tanks are prevalent in Adelaide separateltings, however, there isotential
to realise additional reductionsiindoor demand particularly if rainwater tanks are
plumbed for indoor uses such as laundry, hot water services and toilet flushing. The present
mandatory standard of 50 fironnected roof area is the limiting factor for yield from
rainwater systems in Adiade.

- Demand management through the uptake of water efficient appliances and permanent
water conservation has resulted in a significant reduction in per capita residential water use
in Adelaide compared to 2003 water use. The demand management optiba analysis
presented focuses mostly on the potential reductions that could be achieved through more
widespread uptake of the most water efficient washing machines. The sales weighted
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average for washing machines sold in Australia in 2006 showed mostatedebetween
2.5 to 3 stars according to the WELS scheme. A shift from a 3 star rated machine to a 5 star
clothes washer could save around 8 kL a year for an Sdatpime used three times a week

- The demand management scenario explored moving to 5 starSNV&ted toilets and tap
fixtures, however there is only a relatively minor difference in water reductions between the
current BCA standard@! star rated fixturesanduse of5 star rated WELS appliances. For
example moving from a 4 star rated WELS duahftoilet, using an average of 3.5 litres per
flush, to 5 star rated WELS toilet, using an average of 3 litres per flush, is likely to save an
average size household around 1.5 kL a year. This assumes 3.6 flushes per person a day for
an average househoklze of 2.4 people.

- Adelaide has a number of residential developments serviced by a dual pipe system that
supplies both potable and nepotable water to the home. These developments include
Mawson Lakes, recognised as pioneers in utilisingpaiable wder sources for indoor and
outdoor water demand. This option for reducing potable water demand is likely to be only
applicable for new residential areas due to the difficulty and cost associated with retrofitting
SEAAGAY I LINE LIS NI Antasd madadgefent shoWdi skiapiiy to tiz usSa@ & 5 S
recycled water as theris significant costand energy required to provide this resource to
households.

2.8 Water Conservation Targets and Recommendations

Adelaide households over the last 10 years have signifiy reduced per capita residential water
demand. Some of this reduction has been through temporary measures such as water restrictions,
but many of the actions taken to reduce water demand are more enduring, such as permanent
water conservation, uptakef water efficient appliances and alternative water sources. In addition
to these actions that have locked in reduced per capita residential water demand there has been
behavioural changes in water use. These behavioural changes have been motivatedihg ongo
education campaigns, particularly during the period of water restrictions, which have made
householders more conscious of the need to conserve water throvggisuresuch as shorter
showers. In additiomew dwellings in Adelaide need to meet the minim standards under the
Building Code of South Australia for water efficient appliances and wse alfernative water

supply, such asinwater, in Class 1 DwellingShis means targets for water conservation need to
consider the existing context in idefyting the potential for reductions in drinking water use.

Under theSouth Australian Housing Cqodkeere is minimum requirement for all new Class 1
dwellings to havdin the absence of a secondary reticulated supply or access to bore watét) a 1
rainwater tank, connected to a 50 Tnoof area and plumbed to either the toilet, water heater or all
indoor laundry tapsModellingshowedthat for the moderate rainfall zone and average household
size the potential average reduction in potable demand was 16yelaiavhen the rainwater tank
was plumbed for toilet flushingrhis potential reduction could be significantly improved through
increasing the minimum connected roof area to 100and plumbing the rainwater tank to all
approved indoor uses, with modellimgdicating the potential substitution of potable water demand
could be doubled to 32 kL a year.
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TheBuilding Code of Australia (BGfigcifies that all Class 1 Dwellings have the minimum water
efficiency measures:

91 All tap fittings (other than bath outte and garden taps) to be a minimurrstar WELS rated
1 All showerheads to be a minimumsBar WELS rated

9 All toilets to be a minimum dudlush minimum 4star WELS rated

Table2-12 shows the potential reductions in indoor mains watisefor new dwellings irthe

Greater Adelaid&kegion with a combination of both demand management and substitution with a
non-potable water source. The results showed thatew dwelling could achieve, or are already
achievinga reduction obetween 326 and 47% in indoor demand compared to #93-2006
average which wa used to benchmark the performance of water conservation initiatives. The
rainwater harvesting scenarios have used simulation results from the low rainfall zone for Greater
Adelaide. Spotable substitution with rainwater would be higher in moderate and higher rainfall
zones, under the assumptions of the scenarios modelteshould be noted thathe estimated
substitution is based on the mean of the annual performance of rainwateistamiulated using a

29 year climate history. Therefore, the yield from the rainwater system, and hence potable
substitution, would vary annually.

Table2-12 - Potential mains water savings by water efficieacyl alternative sources for indoor demand

Household Household | Per capita yearly| Per capita daily indoor
annual daily indoor | indoor mains mains water use
indoor mains | mains water | water use (L/person/day)
water use use (kL/personl/year)
(kL/hh/year) | (L/hh/day)

Scenario k New 87 240 36 100

dwellings'

Scenario Z; Expanded | 70 190 29 79

rainwater’

Scenario ; Third 84 230 35 96

pipe’

Notes:

'Indoormains water use target for newdss 1 dwellingg assumingaverage household (2.4 persgnsith
rainwatertank (as per SA Housing CagékL tank, connected to 50 roof area and plumbed for toilet flushing) and
star rated WELS appliances

2Example of kpanded rainwateharvesting: indoor target forl&ss 1 dwellingsaverage household (2.4
persons) withrainwater tank (1 kL tank, connected to 100 mof area and plumbed for all approved indoor uses) an
star rated WELS applian¢esedium rainfall (Kent Town)

*Third pipe: indoor target for class 1 dwellings/erage househol(2.4 persons) with pipedon-potable water for
toilet flushing and plumbed for all approved indoor uses) 4 star rated WELS appliances

Based on the results ifable2-12, this project proposes the followirtgrget forindoor water
demandfor new dwdlingsbased on the current requirements established by the Building Code of
Australia and the South Australian Housing C@&kL per person peyear or 1@ litres per person
perday. A performance based target enables flexibility for how the targetigeared depending on
the household characteristics, dwelling type and development context.
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2.9 Comparison of water conservation target with other jurisdictions
and end use studies

Analysis of water savings attributable to the BASIX in N&wWdfthat 87% of hoses reliecbn a
rainwater tank to achieve the BASIX target of up to a 40% reduction in water use compared to the
benchmark value (Sydney Water, 2@D8ee Appendix D for a discussion on BAEHE) benchmark
used for BASIX is based on 2002408rage wagr use data of 90 kL per person pear, compared

to the benchnark used in this study of 99 kL personper year. The benchmark assumes 76% of
total household water demand goes to indoor uses, and the remainder to outdoor uses. This means
the BASIX basre indoor demand can be assumed to be 6®&t_person pewear, which is higher
than the baselim ofused for this study. It is unclear if the 40% reduction attriloiite BASIX applies
equally to both indoor and outdoor demand, but if it did this womidan that BASIX homes are
achieving indoor demand @0 kLper person per year, comparable to the 36 kL per persorypar
recommended in this study.

The Victorian 5 star building standard requires all Class 1 dwellings to have flow rates to showers and
taps of between 7.5 and 9.0 litres per minute, which is equivalent to WELS 3 star rated tapware.
Furthermore, the house needs to have either a solar hot water system or a rainwater tank with a
minimum storage capacity of 2 kL that is connected to 5@awof and plumbed for toilet flushing.

Analysis by GWA (2006) estimated that an average household (2.67 persons) living in a 5 star rated
home uses 166 kher year compared to 202 kL pgear forahomethat has not implemented the

5 star standards. This equat@o & KL per person pgrear, and assumingd86 of demand is indoor

as in the case of this studthis equates t@n indoor component 087 kL per person pereatr.

Under the Queensland Development Code Mandatory Pariall.aew Class 1 dwellings are now
required to save 70 kL of mains water per year compared to the benchmark of all existing homes.
The most common approved way to achieve this target is through a 5 kL rainwater tank connected
to at least 100 rhof roof area and plumbed for toilet flushiramd cold water laundry tap. Choeg

al. (2011) have undertaken analysis to determine the savings in mains water being debyered
mandated rainwater tanks. Their analysis for the Gold Coast shows that a household with a
mandated rainwater tank reduced élir consumption by 88 kL per househqler year compared to
average water consumption over the same period. Across the 172 households studied in the Gold
Coast local government area in 2010 the mean water use for households with mamdatedter

tanks wa 45 klper personper year, while average consumption falt households was 7L per
personperyear. This represented imains watersavings of 33% (Choegjal., 2011). The values
recorded include indoor and outdoor water demand. Beal and Stewartl{2@ported that,for

Gold Coast households 2010, 15% of water demand was for garden irrigation (summer and winter
average). Adjusting for outdoor demand, households with manded@uvatertanks reducedtheir
indoor demand for mains water to around 108es per capita day or 38 kL per person pear.

The VicUrban Ecologically Sustainable Development Guide uses anagkai 260 litres per person
per day, which includes indoor and outdoor water uBeints towards ESD certification are available
for conservation measures that reduce demand. VicUrban recommends the following performance
standards for residential water conservation:

1 4 points- Reduce consuntn to 75% of benchmark (195 L per person gay)
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1 8 points- Reduce consumption t60% of benlemark (130 L per person pday)

Table2-13lists some Australian end use studies that have reported on indoor water demand. Indoor
demand is influenced household composition, dwelling type, appliances and householder behaviour.
These end use studies provide a benchiknto compare a target of 40 kL per person pear indoor
demand in new dwellings for Greater Adelaide.

Table2-13 ¢ Summary of Astralian end use studigdote these sidies are based on existing, not new housing)

City and end use study Reported indoor Reported outdoor Total demand
demand demand (kL/person/year)
(kL/person/year) (kL/person/year)

Perth (2008/09), Water | 56 46 102

Corporation (2010)

Gold Coast (200&)Willis | 49 7 56

et al. (2009)

Melbourne (2004% 55 21 76

Roberts (2005)

2.10 Comment on Implementation of Water Conservation Targets

The implementation of any water conservation target needs to undertake a full cost benefit analysis,
which considers the netost (or benefit), both direct and indirect, associated with implementation.
Water for Goodlefines the parameters that need to be considered in taking decisions on supply
augmentation or demand management. Those relevant for water conservation implenmntati
include:

- Consumer efficiency

- Demand factorg population and economic growth
- Climate change scenarios

- Environmental requirements

- Cost effectiveness

- Standards of services

Investment in water conservation programs needs to consider the following:

- The uptike of water efficient appliances that can be attributed to any rebate or other
scheme

- The marginal cost benefits of water conservation, particularly for potable water supply

- The total cost of any water conservation initiative to both individual househaia! the
Government

- Consumer preferences and acceptance of water conservation measures
- Equity of measures across different seemnomic groups

- The broader impacts of water conservation on hydrolodieddnce, such as rainwater
harvestingjn reducing ®ormwater discharge and reduced energy demand for water supply

and end use.
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3 Stormwater Runoff Quality Improvement Targets

3.1 Introduction

Urban stormwater contains a variety of pollutants that contribute to the degradation of receiving
waters such astreams and wetlandand coastal waterDuncan, 2005). In response to this,
Australian state and local jurisdictions have betmestablish varying degrees of control on
stormwater runoff quality. In this section, existing methods for stormwater quaidynagement are
reviewed and targets are proposed for the Greater Adelaide Region.

3.2 Review of Existing Stormwater Runoff Quality Improvement
Targets

During the 1990s, the Agricultural & Resource Management Council of Australia and New Zealand
(ARMCANZ) anthe¢ Australian and New Zealand Environment & Conservation Council (ANZECC)
developed the National Water Quality Management Strategy (NWQMS). The NWQMS developed
much ofthe current policy, process and national guideline matddalvater quality management

As part of the program, the Australian Guidelines for Urban Stormwater Managdmi#ECC &
ARMCANZ, 200@)ere developed to provide a uniform approach to urban stormwater
management.

More recently, the Council of Australian Governments have sigmethtergovernmental

agreement on a national water initiativiwith a view to providing a strategic plan for sustainable
water managementUnder Clause 92 of the agreement, an agreement was made by all parties as
follows:

GLYY 2@ GA2Y | Y R Credtelater/Sénsitive Adsitralisn Cifies (i 2
92. The Parties agree to undertake the following actions in regard to innovation:

i) develop national health and environmental guidelines for priority elements of water sensitive
urban designs (initially recycled teaand stormwater) by 2005;

i) develop national guidelines for evaluating options for water sensitive urban developments,
both in new urban sulivisions and high rise buildings by 2006;

AAAO SOl ftdz 6S SEA&AGAY I WA O2igentity hapsSikhoaviSdgel A G A &S
and lessons for future strategically located developments by 2005;

iv) review the institutional and regulatory models for achieving integrated urban water cycle
planning and management, followed by preparation of best practitéaiines by 2006; and

G0 NBOASE 2F AyOSyuAagSa G2 adAaydAZliS Ayy2gr GA

10 hitp://www.coag.gov.au/coag_meeting _outcomes/20@6-25/index.cfm accessed May 2011
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In 2009, thereport titled Evaluating Options for Water Sensitive Urban Desig§riNational Guide
(BMT WBM Pty. Ltd., 200@jas released which aimed to:

- aLRSYy A T &houldba caSsilerddl K kevdluating strategies to achieve WSUD;
- Provide a consistent framework which can be applied nationally for the facilitation and

evaluation of WSUD proposals. The framework may be used by developers and development
assessors and withaximise the success of WSUD proposals;

- Supplement (but not replace) existing WSUD regulations and detailed design and
AYLE SYSy (Il dA2y 3JdARStAYySad LYy INBlFaA 6KSNB 2
assist with the assessment and evaluatioNt8UD proposals;
- Direct readers to more detailed technical WSUD literature on specific issues and for location
specific advice; and
-/ 2dd R 0SS dzaSR 2NJ O2y&aARSNBR Ay RS@GSt2LIAy3 2{!
The guideline specifically indicates that tleguirements of relevant state or local government
authorities take precedence over advice provided by the national guidelines as the national
guidelinesare not mandatory and are not legally enforceablibe guidelines simply provide a
common national objetive but are open to different standards taking into account local conditions.
Moreover, it recommends praittonersconsider existing State or Local Authority guidelines for
Water Sensitive Urban Design (WSUD), sediment and erosion contridcahygspecific targetso
be applied in WSUD.

a4 adzOKZ GKS 3dZARStEAYySa R2 y20G aSaG 61 GSNJI ljdzk £ A8
O2yRAGAZ2Yy&¢ GKIG | €20t ! dziK2NARGe OFy LI OS 2y
may not be transferale across Australia. The example guidelines providdsidy WBM Pty. Ltd.

(2009)are as follows:

G5dzNAYy 3 GKS O2yaidNHzOUGA2Y LKIF&aSz G20l f &adzaLISyR
year Average Recurrence Interval event to be less than 10Q;ragd

During the operational phase, achieve the following minimum reductions in total pollutant
load, when compared to untreated stormwater raff:

80%reduction in total suspended solids

60% reduction in total phosphorus

- 45% reduction in total nitrogen

- g NBRAZOGA2Y AYy 3INRaa LRtftdzilyiadé
The guidelines not only consider water quality but also provide advice on water quantity, planning
and environmental elements of WSUD implementation. State and local authorities have provided

different sets of objectives terms of water quality and quantity management, as discussed in the
following sections.
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3.2.1 Queensland

The main legislation in Queensland regarding water quality management is the Environmental
Protection Act 1994, which establishes the framework for emritental values and WQOs. The Act
establishes environmental values for Queensland waterways as well as water quality objectives to
achieve and maintain these values. Development in Queensland is governed by the Integrated
Planning Act 1997 which aims tohéeveecologicdly sustainable development through balanced use
of natural resources whilst mininmigy the ecological impacts associated with developments. The
Integrated Planning @ also provides the framework for local governments to prepare a planning
scheme specifying’dsiredenvironmentaloutcome<and strategies within the planning scheme to
achieve such outcomes.

In 2006, the WSUD Technical Design Guidelines for Soutlp&eshslandSEQHWP, 2006¢t

mean annual loads reduction targets stormwater discharges recogmig the difficulties in using
concentration based targets. Theg#ficultiesincludel the temporal variability in outflow
concentraton and its associated issuiesdefining a median value, as well as the fact that moderate
concertrations associated with large volumes of stormwater may still lead to degradation of
ecosystems. The adopted design objectives in the guidelines were:

- 80% reduction in total suspended solids load
- 60% reduction in total phosphorus load
- 45% reduction on tal nitrogen load

- 90% reduction in gross pollutant load.

In 2009 the Queensland Government amended the Environmental Protection (Water) Policy 2009
establishing urban stormwater management as part of the total water cycle management context.
This policy oudines the hierarchy to be used in applying water quality guidelines in the context of
water planning when there are multiple or conflicting guidelines. In summary, the appropriate
policies are those which are available from local government. In the abséiicese, state policies

are selected, which in turn take precedence over national guide{(DERM, 2009a)'he Policy also
setsacceptable methodologig®r defining the water quality objectivesf urban stormwatehased

on monitoring, modelling or beshanagement practices.

The Queensland Water Quality GuidelifBERM, 2009g)resentrevisedurban stormwater quality
objectives for urban development in Queensland for-mmed postdevelopment phases, but

ultimately refer the reader to th®raft Urban Strmwater-Queensland Best Practice Environmental
Management Guidelinggeleased Septemb&009 which have been subsequently replaced by the
Urban Stormwater Qualiti?lanning (USQP) Guidelines 2(0RERM, 2010)The USQP guidelines
establish climatic regits for Queensland based on rainfall statistics (seasonality, pattern and annual
mean). For localities in the boundary of regions, the most astringent condition is to be adopted. The
conditions for different regions in Queensland as set by the USQP geslédinpre and post
development are shown iRigure3-1 and Figure3-2 respectively.
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Figure3-1 - Summary of design géctives for management of stormwater quahtpnstruction phase of development
(DERM, 2010)
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