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Executive summary

Over the next 20 years and beyond, Townsville will face a number of water-related challenges and opportunities
that provide impetus for a new approach to urban planning. A collaboration between the CRC for Water Sensitive
Cities (CRCWSC) and Townsville City Council (TCC) has elevated the profile of water through the development
of the Vision and Transition Strategy for a Water Sensitive Townsville (Hammer et al., 2018). The strategy
recognises that water plays a pivotal role in protecting the way of life that the people of Townsville value. Past
research suggests Townsville has generated strong momentum towards achieving its vision of a future water
sensitive city, but is at risk of stagnation if critical enabling conditions are not established. Progressing the
transition will require a strategic focus on overcoming the barriers to on-ground delivery, particularly those created
by current regulatory frameworks and institutional arrangements that can impede water sensitive approaches.

This report picks up where the Vision and Transition Strategy for a Water Sensitive Townsville left off. TCC
recognised that to advance towards their vision of a water sensitive Townsville, further attention needs to be
given to institutional arrangements, particularly planning and service delivery functions, which can impede water
sensitive urban development practices. Accordingly, the Townsville action learning partnership was established in
July 2019 between the CRCWSC and TCC to focus on the systems governing urban growth. It explored a range
of ideas to redefine what good urban development in Townsville could look like, when considered with water
management in mind. These ideas are documented in the companion report, Ideas for Townsville: Greening the
public realm in a dry tropics city (CRCWSC, 2020).

Our analysis suggests effectively enabling water sensitive urban development in Townsville will require a multi-
pronged program of intervention across organisational and institutional environments. Implementing a water
sensitive vision for Townsville will require strengthening of both corporate positioning and planning instruments,
along with organisational commitment to uphold policy positions to guide future planning and contextually
appropriate urban development. A supportive organisational culture that embraces innovation and encourages
continuous learning will be important. Similarly, efforts should be directed towards connecting individuals across
organisational silos and equipping them with the understanding, skills and tools that enable them to successfully
operationalise water sensitive principles.

Drawing on insights from practitioner interviews and workshops, academic research and publicly available
documents, this report identifies 14 opportunities to strengthen Townsville
advance its water sensitive agenda (listed below). The opportunities present three interrelated levels or pathways

for implementation: strategic leadership at the state and local levels, urban planning at the local level via the

Townsville City Plan, and Council functions at the operational level.

Implementing these opportunities would strengthen T o w n s videhtity aaghriving and attractive regional

centre uniquely adapted to its dry tropical environment adjacent to the Great Barrier Reef. Townsvi | | eb6s po
and institutional leaders have the opportunity to steer a more water-centric, place-based, urban planning agenda.

This requires a clear line of sight from strategy through to policy and implementation.

The ongoing reviews of the Townsville City Plan and other strategic planning documents provide a window of
opportunity for TCC to reflect on and reconsider current functions, instruments and processes. The recently
established cross-council water sensitive cities (WSC) working group provides a critical platform for exploring and
advancing the opportunities identified in this document. The breadth and seniority of its members suggests the
working group is uniguely placed to promote a whole-of-council Water Sensitive Townsville agenda through
strategic engagement with internal and external stakeholders relating to the three implementation pathways.
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Pathway for implementation ‘ Opportunities

Strategic leadership T Prioritising 1. Create and adopt a city vision that recognises water as a fundamental pillar of
water: Clear state water directives Townsville's current and future identity, through the full or partial adoption of
are established and defined for the Vision and Transition Strategy for a Water Sensitive Townsville.
implementation at the local level. A ) ) . )
Water Sensitive Townsville agenda is 2. Undertake gap analysis and review of water related State Planning Policy to
embedded through a water-centric identify misalignment of water policy directives at regional and local spatial
city vision, long-term policy priorities, scales.
:Natder pﬂplng Ztra:egy_ and T[CC 3. Establish clear prioritisation of long-term objectives to achieve the adopted
€adership in dry tropics water vision for Townsville and ensure council decision making is consistent,
sensitive urban design (WSUD). -

transparent and holistic.

4. Develop a water pricing strategy that explores alternative pricing options and
pathways that are appropriate for Townsville. Ensure community engagement
and education programs are included in pricing reform packages, along with
state-level support.

5.  Champion the development of local WSUD solutions for the dry tropics by
supporting ongoing research, becoming a knowledge broker, and leading by
example.

Planning i Streamlining decision Expand WSUD provisions to incorporate IWM outcomes.
L Rl DA Incorporate prescriptive planning provisions for IWM to streamline decision
Plan are expanded and elevated by k'p P hi pave pl gp inf
including integrated water making and achieve consistent water and infrastructure assets.
management (IWM) outcomes, locally | 8. Facilitate corridor planning across the three growth areas to integrate
specific design policy, and water green/blue corridors and grey infrastructure, and facilitate IWM in a cost-
quality offsets schemes. Corridor efficient and resilient manner.
planning is undertaken for growth . L
areas to streamline decision making 9. !mplement a watgr quality offsets scheme to support.cost gfﬁqenmes in
and infrastructure delivery. The infrastructure delivery and asset management. Consider piloting a small-scale
planning scheme adopts prescriptive water quality offsets scheme before rolling out across the local government
IWM provisions to enable consistent, area.
CoslElE anc_i UG . 10. Implement locally specific housing design by developing fit-for-purpose design
outcomes. Planning scheme policy . . i . .

o policy (TDesign) within the City Plan. Collaborate with the development
amendment processes facilitate ind | . hat d TDesi inciol
timely revisions to design and industry to pilot projects that demonstrate TDesign principles.
construction standards. 11. Streamline amendment processes for design and construction standards

within the City Plan to facilitate timely and flexible revisions as understandings
and practices evolve.

Operations i Optimising functions: | 12. Adopt an integrated focus to planning and delivering long-term, strategic
TCC functions as a truly integrated water outcomes.
entity through coordinated activity that . . . . . .
bridges traditional silos and fosters 13. Trial coIIaboratl\{e mechanisms to bridge silos and support integrated urban
collaboration, supported by and water planning.
committed leadership. 14. Implement a program of organisational cultural change, guided by TCC

leadership and tied to broader activity focused on institutional capacity
building.




CRC for Water Sensitive Cities | 7

1 Introduction

Townsville aspires to become an attractive, liveable city with empowered citizens that embrace their dry tropical
identity. This vision requires resilient water systems able to provide essential services (i.e. water supply, flood
management and drainage), as well as support healthy environments, maintain green parks and gardens, and
promote urban cooling. However, contemporary pressures associated with a growing population, urbanisation
and a changing climate are expected to place an increasing strain on existing water systems and services.

While it has been recognised that different land use planning responses are required to adequately address these
challenges,on-gr ound practices to date asusddl @ aapmperlogacahe ftle cur ka:
The business as usual approachd involvingmostlygr eenf i el d ur ban growth and conv
| obuildformd increases pollutant loads to surrounding environments, compromisingt he heal t h of Tow
inland waterways and fragile coastal marine environments.

Realising T o wn s vionh-teren@spirationsd for an attractive, liveable city that promotes the health and
prosperity of its citizens, without compromising the natural environmentd will require integrated approaches to
urban planning that promote cross-sectoral collaboration and recognise the interlinkages between water and
urban systems. Developing an integrated planning approach that recognises and strengthens these linkages is
the key focus of Integrated Research Project 3 (IRP3).

1.1 IRP3: Guiding Integrated Urban and Water Planning

The Cooperative Research Centre f or GWdng tegratd Wrlsandand ve Ci t
Water Planning recognises that achieving innovative, water sensitive outcomes requires an integrated approach

to land use and water planning processes. Through an action research approach, the project explores how

different types of urban development can be deliberately guided, at a range of planning scales, to achieve water

sensitive outcomes.

The conceptual basis of this project is depicted below
framework, made up of five distinct phases, underpinned by a collaborative planning process. The framework

guides stakeholders to consider a range of development scenarios and water sensitive servicing options,

collectively evaluate preferred options, and identify the financing, planning and governance mechanisms required

to deliver desired outcomes. The phases are represented sequentially, but the planning process may not be

strictly linear. Phases will overlap and often be highly iterative. Each phase can be characterised by different

levels of practice. More ambitious aspirations for water sensitivity in urban development are likely to require

higher levels of practice to be successfully realised. These higher levels of practice will involve increased

integration (across actors, sectors and disciplines), complexity, formality, scale of activities and resources.

The project team is currently working with government and industry stakeholders on real-world projects across
Australia to develop and apply a new framework for integrated urban and water planning. Townsville is one of
several case studies that will be explored by IRP3. An action learning partnership was established in July 2019
between the CRCWSC and Townsville City Council (TCC) to help deliver water sensitive development and
servicing outcomes.
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ll. Explore diverse development IV. Evaluate and prepare business
scenarios that explicitly cases for preferred servicing
recognise water sensitivity in the approaches that include a
physical form and layout of urban comprehensive analysis of
development. monetary and non-monetary

costs and benefits.

Urban planning process
o Development
scenarios .
Delivery of water
Vision @ coliavorative @ evavation ) Pianning sensitive urban
governance mechanisms growth and renewal

@ Servicing
options

I. Establish a collaborative Ill. Explore diverse servicing options for V. Implement preferred servicing
planning forum to purposefully water sensitive services (water approaches through an
integrate urban and water supply, sewerage, drainage, urban appropriate suite of
planning processes (ranging greening, thermal comfort, mechanisms (including
from informal to formal community connection etc.) at key planning policy,
structures). urban planning decision points. regulation, incentives,

guidance and
governance).

Figure 1. Integrated Urban and Water Planning framework

1.2 Townsville action learning partnership

Towards the end of 2017, the CRCWSC worked with TCC to develop a water sensitive vision and transition
strategy for Townsville (see Hammer et al., 2018). Through a series of facilitated workshops, leading thinkers
across water, planning, environment and development in Townsville collectively articulated the long-term water
aspirations for the city, benchmarked current performance and identified short- to medium-term strategic priorities
for action.

The vision for Townsville as a future water sensitive city depicts the values and outcomes to be secured over the
next 50 years: Townsville is an attractive, resilient city that manages water to enhance healthy ecosystems,
embrace dramatic natural water cycles, drive world-leading innovation, and support citizens who are proud of
their dry tropical identity.

TCC recognised that to advance towards their vision of a water sensitive Townsville, further attention needs to be
given to institutional arrangements, particularly planning and service delivery functions, which can pose a barrier
to innovative practices and alternative servicing approaches. Accordingly, the Townsville action learning
partnership was established in July 2019 between the CRCWSC and TCC. The collaborative partnership
explored the institutional challenges limiting water sensitive outcomes.

A three-stage program of activity (Figure 2) was proposed to enable productive interactions among stakeholders
to collectively unpack and resolve key urban and water planning challenges. By engaging with key government
and industry stakeholders, the program sought to:

1 identify and resolve current policy constraints to delivering innovative development or servicing
outcomes

1 encourage stakeholders to cooperatively plan, assess and approve innovative approaches for
delivering water sensitive communities, and

91 identify pathways for implementing innovative solutions through planning, regulatory and asset
management systems.
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Context analysis

Development

Planning and
typologies

governance

Awhat are the issues and
opportunities?

AAnalysis of the current
system to identify
barriers and opportunities
for water sensitive
greenfield growth in

Awhat are the possible
options for innovative,
greenfield development
in Townsville?

AResearch synthesis
(design charrette)
workshop to generate

Awhat are the reform
opportunities for
Townsville?

ASuite of planning and
governance reform
opportunities to support
the sustained

Townsville tangible project ideas for implementation of water
better water and urban sensitive greenfield
design outcomes developmentin
\_ Y, \_ Yy, \_ Townsville )

Figure 2. Townsville case study research program

1.3 About this report

This report documents the outputs of the first and final stages of the Townsville case study research program. It
identifies the barriers to water sensitive development and opportunities for creating a more enabling environment
through changes to planning and governance systems. Our analysis draws on insights from practitioner
interviews (15 interviews with 16 practitioners within and external to TCC), supplemented with academic research
and secondary data sources.

The outputs of the second stage of the research program are documented in a companion report, Ideas for
Townsville: Greening the public realm in a dry tropics city (CRCWSC, 2020). That report synthesises the ideas
generated by workshop participants on 8 October 2019. The workshop redefined what good urban development
in Townsville could look like, when considered with water management in mind. It was attended by 27
representatives from government, industry and research. Participants explored ideas to create an urban forest,
and thereby enhance the water sensitivity and liveability of greenfield growth in Townsuville.

This report aims to understand and improve the enabling context for implementing these ideas. The report
providesanover view of the current system c o,basedohangxteasye ng T o0\
review of relevant planning documents, datasets and reports at the local, state and federal levels. After outlining

current and future trends affecting growth in Townsville (Section 2),thereportdes cr i bes Queensl|l and
framework, focusing on the instruments at the state, regional and local levels that influence land use, urban

development, water servicing and environmental outcomes in Townsville (Section 3).

The reportthen delvesintoi ssues and opportunities for advané8ectiogd Town
explores specific barriers and related opportunities at three interrelated scales of practice: strategic leadership at

the state and local levels, urban planning at the local level via the Townsville City Plan, and council functions at

the operational level. Each opportunity seeks to create a more enabling environment by changing key planning,
governance and service delivery mechanisms. These opportunities were tested and further refined with

practitioners on 26 February 2020, with key implications for implementation articulated in the final section of this

report.

The thinking outlined in this document was developed as part of a research process and has no organisational
commitment or status in government decision making. The discussion is intended to seed the development of

intra-organisational policies, strategies and procedures. Further analysis and evaluation will be required before
any action is taken relating to the opportunities.
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2 Transitioning to a water sensitive Townsville

2.1 Current context

Townsville is located about halfway between the tip of Cape York and Brisbane, in the dry tropics of north-east
Queensland (Figure 3). Founded in 1864 as a port for the fledgling pastoral industry in North Queensland, the city
has grown to be the largest city in northern Australia, serving as an economic anchor to surrounding mining and
agricultural regions and A u s t r antryi paird t® Asia. Notably, over 74% of trade through the Port of Townsville
is with Asian markets, makingitone of Au st r a loiieatéddradimgppsrts (DApartmeent of State
Development, Manufacturing, Infrastructure and Planning (DSDMIP), 2020). This strategic role of a gateway city
has made Townsville the unofficial capital of North Queensland. As such, Townsville provides an important
administrative and services hub, with key state and federal government agencies and major business offices
centred in the region, along with a number of research institutions such as James Cook University, Central
Queensland University, the Australian Institute of Marine Science, and the Great Barrier Reef Marine Park
Authority.

Payy

Townsville is on the cusp of significant change. It is % & @ Innisfail '\345,““ o Cairns
the largest city in Queensland outside the south- e ol o - )

east with a population of 192,058 in 2016, set to «}@' s @ Mkssion Baach A
grow between 253,722 and 313,315 by 2041 é Echo Adventure @ @ Tully 4

Cultural Camp Dunk Island 0 50 100
(Queensland Government SJ i !

& Murray Falls @ 5""‘”‘"?1””" =
(QGSO0), 2018a). Over the past decade, growth o Uiidira v s Cardwe".“"““”’ Kilometres
has slowed since the economic downturn brought e teene stz
. o — Hinchinbrook Island
about by the end of the mining boom, the Storm Hinchinbrook Island Natonal Park
Financial collapse, the Palmer Nickel and Cobalt Broadwater parl® p [
Refinery closure at Yabulu, and large T ® Inglat NETIEN
retrenchments from Telstra, Ergon and L .
. Mt Fox
Queensland Health. Recent efforts to stimulate the . Bdtinct Vokand
: " Jourama Falls,
economy have begn driven by fgderal, state and *%%%% ol Rigsme Magrielic Téland
local investments in large-scale infrastructure SO,
. o 4 uewater
projects, such as the $250 million Queensland o o\ ®_Suewater X anrdmsvme 3
Country Bank Stadium, the Townsville State Bowing Green 8oy Yona Wreek
. A Hervey Range National Park ® Ava
Development Area, and a number of transformative v g @ G g p
masterplans under T C C da@wnsville2020 plan. HostoRck o WENEE
Bluff Downs @ Home Hill  jagonal park

B Mingela. v
Waterways and natural areas also underpin
T o wn s vunigue Eléntty, and provide the basis CHET S Towats . 300km to
for its economic prosperity. It is a land of ERRNSVILLE 76} Ravenswood Whitsundays
extremesd droughts and cyclones are regular o ® S

o

occurrences that locals have become accustomed & 55)
to. The area also supports a rich biodiversity,
functioning as a bioregional junction for the Wet Lake Burdekin Falls

Dalrymple @ Dam

Tropics, Brigalow Belt and Einsleigh Uplands
bioregions. It includes the UNESCO World Figure 3. Townsville area map (Source: OnTheWorldMap.)

Heritage-listed Great Barrier Reef and Wet

Tropics and the Ramsar-listed Bowling Green Bay wetlands. These natural assets, and others such as Mount

Stuart, the Paluma Range, Castle Hill, Cape Pallarenda, Cleveland Bay, the Strand, Magnetic Island and Ross

River, playakeyr ol e in creating Townsvilleds drvgluetr opi cal i fe

2.1.1 Socio-economic and urban profile
Townsvilleds deimvpgecamppmaralplr ® f tivdthesBmeikaylitienrercéssassociated with its

standing as a regional centre. According to the latest region summary, Townsvi | | eds remd dent pc
194,072 at 30 June 2018 (Australian Bureau of Statistics (ABS), 2019a). The working age population (aged


http://ontheworldmap.com/australia/city/townsville/townsville-area-map.html
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157 64) make up the largest segment (68% at 30 June 2017), followed by children (aged 0 14) (20% at 30 June
2017) and seniors (over 65) (12% at 30 June 2017) (ABS,2019a). Thi s age structure is ver
(70% working age, 18% children and 12% seniors) (ABS, 2019b).

The majorityof Townsvil |l eds popul ati on wa s((ABSp20k9a),icompaked sith 6%¥6in a ( 8
Brisbane (ABS, 2019b). Townsville has a strong and proud indigenous history with approximately 7% of the

population recognising themselves as Aboriginal or Torres Strait Islander (ABS, 2019a), compared with 1.5% in

Brisbane (ABS, 2019b). The Wulgurukaba, Bindal, Nywaigi and Gugu Badhun Peoples are recognised as the

traditional owners and custodians of the land in the Townsville region. The Bindal call the country @ hul Garrie

Wajaband the Wulgurukaba (meaning @anoe peopled call their country &urrumbilbarrad

Most employed people in Townsville work in health care and social assistance (14.6%), followed by public

administration and safety (13.7%) (ABS, 2019a). The latter reflects the large Australian Defence Force community

in Townsville, due to the Army and Air Force bases located in the region (the largest defence base in the country).

The unemployment rate in Townsvi |l | palavesage)at & Ienr20l6 ABS, Br i s
2019a) compared with 6.8% and 6.9% respectively (ABS, 2019b). This reflects the recent economic downturn in
Townsville, along with the dropping number of businesses across multiple industries since 2013, with notable

reductions in construction and retail trade. The consequences of the end of the mining boom are also evident in
Townsvillebs property mar ket .sinddthemagket colladpaecis 2008amthearecent t o
article suggesting that prices have fallen 27.6% since the peak of the property boom in 2007 (Horn, 2019).

The Townsvilec ent r al busi(@B®rrso ldei satsr itchted sr e gi on 6declipedintineaearly act i\
2000s, particularly for retail as other competing suburban centres emerged (such as Aitkenvale, Thuringowa

Central, Hyde Park/Townsville West) (Department of Transport and Main Roads, 2011). The declaration of the

Townsville City Waterfront Priority Development Area (PDA) in 2014 and the adoption of the Townsville City

Waterfront PDA Development Scheme in 2015 seek to reverse this trend by revitalising the city centre

(Department of Infrastructure, Local Government and Planning, 2015). Over the next 151 20 years, the Waterfront

project will transform the city centre so that it supports a variety of recreation, culture, tourism and high-density

urban living uses. Current projects within the PDA, particularly the Queensland Country Bank Stadium (completed

in early 2020), will help activate further investment and development opportunities within the area.

T o wn s vpopulat®rddensity varies significantly to Brisbane, with an average of 52 persons per km? in
Townsville (ABS, 2019a) compared with 917 persons per km? in Brisbane (ABS, 2019b). This variance in density
is also reflected in the nature of dwelling structures. Most people in Townsville live in separate houses (81% in
2016), with apartments comprising only 7.4% of total occupied private dwellings (ABS, 2019a). Current residential
development is concentrated int h e moarth andwest. The Northern Beaches growth corridor, for example, is
anticipated to accommodate significant growth over the next decade due to its proximity to valued amenities such
as extensive walking and cycling trails, parks and open space networks, schools, shopping and recreation
(McCabe, 2014). However, Elliot Springs has opened up a new development front to the south, which will
contribute to the increasing costs and inefficiencies associated with servicing the city (DSDMIP, 2020).

T o wn s vdurreht éaddause patternd low-density residential developmentd has resulted in a dispersed and
fragmented urban form with highly segregated land uses (Department of Transport and Main Roads, 2011). If
incremental growth patterns remain unchecked, the costs of providing and maintaining infrastructure and services

will increase, as will the loss of natural areas (DSDMIP, 2020). Urban sprawl! has also led to long daily travel
timesandone of the stateds highest pr i%W(Bdpatmeneohlrandpatartdr av e |
Main Roads, 2017).

T o wn s v iorhnhugites valee active living and recognise the need for urban planning to deliver better liveability
outcomes. A recent community assessment by Place Score (2019) highlighted the place-based attributes that the
community care about and underperforming attributes that require further attention. This work has since informed

the development of T C C &igeability Strategy 20201 2024, whichs ee ks t o strengthen Townsyv
assets and address identified areas for improvement through a comprehensive and citizen-centric approach.

Townsvillebés liveability strengths include access to | o
environment. The people of Townsville are connected to their surrounding marine and terrestrial environments, as
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evidenced through active lifestyles centred on water activities such as boating, fishing, paddle-boarding, and
scuba diving. The community identified a number of liveability areas that they value but require improvement. The
top priorities include improving neighbourhood and personal safety, followed by the general condition and quality
of public open space.

These findings by Place Score (2019) are also reflected in the results of the Adapting to Coastal Change in

Townsville Community Values Survey, which identified 6 | i f essthe ynbseir@portant reason for living in

Townsville (AECOM, 2019). Safety and the natural environment (river, beach, bushlands etc.) were considered

&ery importantdaspects of the Townsuville lifestyle, followed closely by open spaces (street trees, footpaths, parks

etc.). Boththesesurveyshi ghl i ght the i mportance of the public realr
the need for place-based, quality urban design and town planning to protect the values of Townsvilled s

community.

2.1.2 Water security and resilience

Townsviledb s water story highlights a deeheWugoarukabe, Bindaln wi t h w
Nywaigi and Gugu Badhun Peopleswhor el i ed on the regionds waterways for
life to seasonal variations, through to the exploitation of water resources to support industrial expansion and post-

war urbanisation. In the present day, water planning activities are responding to a complex set of local and global

drivers such as water security, a changing climate and the condition of the Great Barrier Reef (Figure 4).
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Figure4d. Townsvillebs water stqg2048)( Source: Hammer et al

Townsville relies almost completely on surface water storages for its domestic water supply. While groundwater
resources exist, there are no direct, planned groundwater sources used for town water supply. Townsville obtains
its water supply from the Ross River Dam (to the south) and Paluma Dam/Crystal Creek systems (to the north).
Additional water can be sourced from the Burdekin Haughton Water Supply Scheme via the Haughton pipeline
and pumping station when Ross River Dam is low (such as during extended drought periods, if the Ross River
Dam capacity falls below 10%) (see Department of Energy and Water Supply, 2014).

TCC is currently working on three major projects to securet h e c i tterndwsated sopply
1. Haughton Pipeline Duplication Projectto augment t he c i t y & ®ncewarstauctedghep pl vy

duplicated pipeline can supply an additional 234 ML/day into the Ross River Dam, raising the combined
pipeline capacity to 364ML/day (TCC, 2019a; Townsville Water Security Taskforce, 2018).
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2. Recycled Water Re-use Scheme, which will treat wastewater from the Cleveland Bay Purification Plant to
a high standard (Class A+) so it can be used to irrigate sporting fields, public open spaces, schools and
large commercial properties (TCC, 2019b).

3. Water Smart Package, which offers up to $10 million in vouchers and rebates for water efficient products
(TCC, 2019c).

Townsvilleds dry tropics |l ocation and drought cycles me
security of its water supply. Townsuville relies on tropical systems or monsoon troughs coming down from the north

for its rainfall but these systems often bypass Townsuville due to its topography (Bureau of Meteorology, 2019).
Interestingly, this context of scarcity is not necessarily reflected in current consumption patterns. Townsvi | | ed s
residents have some of the highest household and per capita water consumption rates in Australia. They use four

times more water than residents in other major cities, with approximately 70% of total household water in

Townsville used on lawns and gardens (TCC, 2019d). However, water restrictions have been effective in the past

at temporarily reducing water consumption during dry periods, with household water use halving from up to

600 litres per person per day to 330 litres in 2015 (see Riley, 2016). Media coverage of this issue, particularly

during dry periods, highlights the highly emotive and politically contested nature of this issue, which appears to be

tied to legacy issues associated with regular droughts, failed wet seasons, and post-2007 local government
amalgamations. The people of Townsville have a good understanding of water and water-related issues, with

water literacy much higher than the national average on the majority of topics (Figure 5).

Responses to water literacy questions - Townville (n=37) vs National (n=5193)

Household water conservation can reduce urban water use
Actions in the home can impact the health of waterways
Stormwater flows can damage waterway health

Planting trees near waterways can improve waterway health
Garden fertilizers can degrade waterway health

Soil erosion from urban areas can degrade waterway health
Use of garden pesticides can degrade waterway health

| know the source of my household water

Waterways are damaged by large amounts of sediment

A catchment is the total land area draining to a specific waterway
The amount of water available for use is finite

L
w

| know what catchment provides my household water
Urban stormwater is not treated before entering waterways EE e = National
Separate pipes are used for domestic wastewater and.. S .
d . ; m Townsville
Domestic wastewater is treated before entering waterways
0 25 50 75 100

Percentage of respondents answering correctly

Figure 5. Water literacy scores for Townsville, compared with national data (Source: CRC for Water Sensitive Cities, 2015.) The data
was collected as part of a national water literacy study in 2014 that aimed to establishabas el i ne understanding of Aust
water and water-related issues (see Fielding et al., 2015).

At the other extreme, the Townsuville region periodically experiences inundation from storm tides (cyclones),

flooding in large waterways like the Ross River as a result of long rainfall periods, and flash flooding within the

urban areas due to heavy, localisedrainfa. The hi storical devekHyngaeasnhas of Town
placed several communities at risk. First settlement occurred about 150 years ago on the Townsville coastal

floodplain (see Figure 6), with many large residential areas located within the lower Ross River and Ross Creek

floodplains as well as the Bohle River floodplain (see TCC, 2017). The costs of flooding are significant. For

example, the monsoonal deluge in February 2019 has, at October 2019, resulted in 30,396 claims equivalent to

$1.247 billion (Insurance Council of Australia, 2019).
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Figure 6. Townsville Coastal Plain. The Townsville Local Government Area predominately lies within a coastal lowland and largely
alluvial or poorly consolidated sedimentary deposits. (Sources/Datasets: Wyatt et al., 1970 and open source data from TCC,
Queensland Government, Queensland Spatial Catalogue and Geoscience Australia.)

The nature of flood risk in Townsville is likely to change as residential developments continue to expand and/or
older areas are inappropriately redeveloped (e.g. building in under high-set homes). Climate change also has the
potential to increase the severity of flooding, suggesting that the costs of flooding will continue to rise unless
Townsvill eds c¢ommu ne drebetter alslentalcope antl adaps to future fload events. The
Townsville Floodplain Management Strategy seeks to build community resilience to flooding by guiding future
infrastructure investment, land use planning and development controls, as well as strengthening emergency
management procedures and increasing community awareness. This strategy requires policy and planning
interventions that support regional-scale social adaptation through a coordinated approach between
governments, industry and the community (see Dale et al., 2016).

2.1.3 Institutional arrangements

I nstitutions acr tessfgokamsnent pal a raléirsshapihgreeveonmental, social and economic
outcomes in Townsville. This is achieved through different roles and responsibilities at each level, as well as
through cooperative arrangements (see Table 1). For example, the Townsville City Deal is a long-term
commitment by all three tiers of government to work together to deliver a dransformational impact for Townsvilled
(see Australian Government, 2019a). At the federal level, the Great Barrier Reef Marine Park Authority
(GBRMPA) manages the Great Barrier Reef Marine Park. Protecting the Great Barrier Reef is a cooperative effort
between the Australian and Queensland governments, guided by the Great Barrier Reef Intergovernmental
























































































































