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Abstract

Historic relationships between communities and waterscapes are complex and often explained solely in techni-
cal terms. There is a key need to understand how human-centered developments have shifted the use of river
spaces over time, and how these changes reflect on the values of rivers and surrounding cultures. In this paper,
we develop a critical analysis of the historically changing relationship between urban communities and water
infrastructures using the Georges River catchment in Sydney, Australia. Our focus was on bringing together
past and current perspectives, engaging with the formation of diverse hydrosocial behaviors entangled with
water infrastructures. Using post-settlement historical documents, maps, journals, and newspaper articles, we
trace shifts in hydrosocial perspectives over time, mapping six distinct historic phases. In our study, we offer
a shift from the main paradigms currently influencing the development of urban water infrastructures, moving
away from the dominant technical propositions of systems designed purely for management and treatment of
stormwater. Drawing on our analysis, we propose a new urban water design concept: Culturally Inclusive
Water Urban Design (CIWUD). This presents an advancement on current framework to include a consideration
of people’s connections and uses of urban waterscapes, as well as a shift towards democratic space design.

Key words: culturally responsive design, environmental history, hydrosocial cycle, water sensitive design,
waterscapes, WSUD

Highlights

• Urban waterscape’s history promotes understanding of diverse hydrosocial values.

• Six urban river historical phases highlights the shift towards democratic and inclusive design.

• Culturally Inclusive Water Urban Design links the social and the ecological values.

• Inclusive waterscapes design includes social, technical, cultural, ecological and political considerations.
INTRODUCTION

Like many cities around the world, the city of Sydney was chosen during colonial ventures in part
because of its hydrological features – a deep harbour and access to freshwater (Cathcart 2009;
Goodall & Cadzow 2009; Karskens 2009). However, soon into the British colonial occupation of
the Sydney region, expeditions out of Sydney Cove and its surrounds led to an acknowledgment by
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the Colonists of the network of rivers that stretch out and around the Sydney Basin. One such river
which came to shape Sydney’s social, economic and cultural geographies is the Georges River. The
communities that the River has supported over the years since British colonial occupation have
gone through dramatic periods of change.
Today, Sydney faces multiple environmental challenges such as extreme storm events, drought,

flooding and increased pollution. The fundamental challenges facing not only the Georges River
but many urban waterways around the world, is to balance the needs of those who live, work and
play in and around the river, with the needs of the river itself (DeFries et al. 2004; Lehn 2009) In a
global context, examples of working towards such a balance can be found in a range of cities includ-
ing Lagos, Nigeria (Adeloye & Rustrum 2011), Hyderabad, India (van Rooijen et al. 2005), Cape
Town, South Africa (Gxokwe et al. 2020), and Beijing, China (Jiang et al. 2012). Within the tensions
present in designing resilient urban waterscapes (Bava 2009), there is a deeper, resoundingly political
approach to understanding the rivers. Goodall & Cadzow (2009, p. 22–23) speak of how the Georges
River might be thought of as either a celebration of the survival of a ‘native’ ideal or thought of in a
way that ‘values the processes by which all non-human species interact and adapt to changing urban
physical environments…’. It is with this latter approach that we approach this paper.
The detailed and nuanced environmental history work on Sydney’s waterways (Cathcart 2009; Good-

all & Cadzow 2009; Irish 2017; Tyrrell 2018; Karskens 2020) have highlighted the ways in which
dynamic and brutal histories across and alongside rivers have unfolded, which have partly been the
result of the violence and speed with which settler-colonialism has occurred (Moreton-Robinson
2015; Dorries et al. 2019). For example, exploring the environmental histories of Shoal Lake in Winni-
peg, Canada, Perry (2016, p. 93) makes an astute observation on water, colonialism and history: ‘the
forgetting of where water comes from… [is] enabled by the social relations of colonialism’. The
notion of ‘where water comes from’ can be interpreted in a material sense of water’s journey to a
place, but also in the geosophical and historiographical sense of water’s placement being set within a
way of knowing and valuing the environment. The 230-year-old relationship that settler-colonial Austra-
lia has had with waters in general, and rivers in particular, has imposed irreversible consequences on
the enduring knowledges and practices of waterscapes. Given that the focus of the environmental his-
tory work of rivers in Australia, so far, has been on constructing biographies of Sydney’s water bodies,
the interplay between historical and material processes and the contemporary political structures which
respond to these processes could be more emphatic in the telling of an environmental history of an
urban river. Following how a river’s history changes requires the tracing of the historical flows of
power into and within a city (Harvey 1973; Swyngedouw 1997; Gandy 2004; Swyngedouw 2004; Swyn-
gedouw 2006). As such, the speed and the form in which Sydney’s waterscapes are being entangled with
urban development processes, including infrastructure design needs to be understood historically.
While the development of environmental engineering technologies has increased somewhat gradu-

ally in Europe, Australia has experienced what might be thought of as a ‘fast-tracked’ program of
colonial, fit-for-purpose engineering. Whilst some pioneering work by civil and environmental engin-
eers mitigated technical water challenges (such as stormwater drainage, collection and reuse, and
recently pollution treatment), an understanding of how engineering measures are situated against
social, cultural and economic factors is only just emerging (Rosen 2012). The shifting status of water
engineering within the Australian political psyche (Crase et al. 2009) can be set against a public wanting
to see water management with a more ‘considered’ and ‘sustainable’ approach (Farrelly & Brown 2011;
Wilfong & Pavao-Zuckerman 2020). This is manifested in the development of a new concept in
Australia called Water Sensitive Urban Design (WSUD). The objective of WSUD approaches has
been to improve urban environments through the capture, transport, treatment and re-use of urban
waters (mainly stormwater), aiming to reduce the pollution and degradation of receiving waterbodies,
such as creeks, rivers and bays. Similar concepts have been popularised in Europe (‘nature-based infra-
structure’), North America (‘Low Impact Development (LID)’), and recently China (‘Sponge City’), all
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based on ecological principles for water management (Fletcher et al. 2015). The fundamental premise
of WSUD, according to Wong & Eadie (2000, p. 5) is ‘based on formulating structural plans for urban
development that incorporate multiple stormwater management objectives’. The Wong & Eadie (2000)
outline was, at the time, forward thinking; solutions were set amongst best management practices from
a technology perspective with best planning practices from a design perspective (Whelans et al. 1994).
The growing appreciation for a need to create co-ordinated techno-political structures that push for
creating and managing stormwater infrastructures, with intrinsically linked planning and design pro-
cesses, was at the core of WSUD (Wong & Eadie 2000). More broadly, WSUD technology fits into a
global shift towards more ‘considered’ water management solutions, as well as a shift in the real and
expected roles of local governments and utility companies (Oral et al. 2020). However, the primary
focus of WSUD remains on designing infrastructures informed by engineering principles, hence even
WSUD approach is still techno-centred and not culturally inclusive. Current literature on WSUD,
while strongly examining stakeholders views of urban water practices (Ruiz et al. 2017), fails to
acknowledge deeper cultural connections between people and natural space, and how this approach
can be made more responsive to the place where it is being implemented.
Critical interpretations of cultural and affectual ways in which the Georges River’s histories have

been told is a salient approach towards addressing this gap. Situating dynamic representations of
the River against current and dynamic ways of knowing, presents a path forward to consider the
role of culturally inclusive water design infrastructure in a metropolitan city such as Sydney. The
well-preserved post-settlement archival record for how water infrastructures emerged helps in map-
ping out broad trends in settler-colonial Australia’s cultural relationship with water and rivers. As
such, there is scope for contemporary water managers to better understand trends in how the multi-
plicity of values of urban rivers came to be the way they are. While Australia has a unique history
about rivers, the approach investigated in this work offers a theoretical framework that can be
used in other countries around the world, especially ones with well documented colonial history.
Understanding the history of cultural beliefs and practices and the technological developments of
rivers in juxtaposition presents a relevant framework for the ways in which Culturally Inclusive
Water Urban Design (CIWUD) could be better integrated to urban planning. To further this point,
this work suggests the development of a new urban water design concept (based on current WSUD
approach) to promote democratic futures for waterscape. We explore the main principles and ideas
of this concept throughout the paper.
THEORETICAL FRAMEWORK

A need to shift away from thinking about rivers in a way that separates ‘water’ from ‘society’ under-
pins reimagined futures of the Georges River. As such, for our analysis we build upon recent
scholarship that has adopted an ontology based on the notion of the hydrosocial cycle (Swyngedouw
1999; Swyngedouw 2009; Bakker 2012; Linton & Budds 2014; Boelens et al. 2016). Understanding
that ‘water’s materiality, conceptual significance, and meaning is the direct result of the social
relations that produce it’ (Wilfong & Pavao-Zuckerman 2020, p. 1) is crucial to move away from
entrenched hydroimperial ways of knowing water (D’Souza 2006; Pritchard 2012). Significant
work by McLean et al. (2018) on how certain waters are known is, in the context of this paper,
highly pertinent. In referring to ‘shadow waters’, McLean et al. (2018, p. 615) comment on how
uneven historical and spatial processes and structures ‘privilege certain waters while rendering
other waters invisible and marginalised’. Situating hydrosocial knowledges within what might be
thought of as the confines of the colonial legacy of water engineering practices necessitates contem-
plation from current actors involved on how they have come to know water. As a discursive
mechanism, ‘hydro-epistemology’ (Baghel et al. 2017; Staddon & Everard 2017, p. 105) analyses
aponline.com/bgs/article-pdf/doi/10.2166/bgs.2020.017/793390/bgs2020017.pdf
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water management practices through the integration of historical, cultural, economic and political
structures which are read against an uneven access and representation of water knowledges (Fricker
2007).
In response to the call to reflect on the emergence and presence of hydro-epistemologies, there is a

clear need to situate the water that flows throughout the systems of cities within a broader socio-pol-
itical context. Central to such analyses is the concept of ‘waterscape’. According to Budds & Hinojosa
(2012, p. 124), ‘waterscapes’ are how spatial and temporal power relationships emerge from the ways
‘flows of water, power and capital’ combine. If this is thought about in an urban context (Swyngedouw
1997), that a waterscape has a transformative capacity – materially and socially – it becomes funda-
mental to framing how the dynamic settings of cities develop through deeply entrenched, and in
many cases, symbiotic (albeit often uneven) relationships with water (Cousins 2017).
The development towards culturally responsive waterscapes can be read against the global trend for

cities to address issues of social and environmental injustices (Canigilia et al. 2017). Pressures on
urban waterways have seen a proliferation in the breadth and severity of justice issues related to
how waters are accessed and managed (Zwarteveen & Boelens 2014; Boelens et al. 2018; Sultana
2018). Water justice literature points to the need to design and manage urban water infrastructures
with consideration to the diverse needs of people and environments (McLean 2007; Bohman et al.
2020). As such, we focus much of our analytical framing within the growing literature surrounding
the issues of ‘water sensitive cities’. Following the work of Brown et al. (2008) we adopted the
‘urban water transitions framework’ to contextualise the hydrosocial history of the Georges River
through its various phases. Central to this framework is the acknowledgement that the social and eco-
logical histories of a place greatly influence the ways that management paradigms transition through
not only time, but also through ideas and technology (Brown et al. 2008, p. 2). For Sydney, this means
reflecting on the shift from seeing large parts of the city, such as the southwest, as being connected to
industry and agriculture, towards being more aligned with a global, ‘liveable’ urban metropolis. It also,
crucially, means acknowledging the continuous and enduring knowledges of the First Nations
peoples who have maintained these lands and waters for thousands of years (Attenbrow 2002;
Pascoe 2014; Irish 2017; Moggridge et al. 2019; Foley & Read 2020).
METHODOLOGY

Case study – Sydney waterscapes

Metropolitan Sydney is highly urbanised, being the region of initial European colonisation of Austra-
lia over 230 years ago and continuing to be the most populous region in the country. Across
metropolitan Sydney, waterways dissect the urban form. To the north, beginning in Broken Bay,
the Hawkesbury River meanders through tall sandstone cliffs. Heading west, and then once reaching
the foothills of the Blue Mountains, the Hawkesbury and the Grose River merge, turning south as the
wide, slow Nepean River. Flanking the western edge of Sydney, and crossed in multiple points by
road, rail and pedestrian bridges, the Nepean continues south through a mosaic of remnant Cumber-
land Woodplains. Scattered throughout, some water is collected in small dams and ponds on ageing
farms, whilst the rapidly expanding residential areas add impermeable surfaces that increase flows of
stormwater into the urban drainage network. The Parramatta River and the Cooks River slice across
the urban landscape, originating in the drainage networks of dense industrial regions, and progress
into Sydney Harbour and Botany Bay, respectively. Sydney’s southern most major river systems in
the metropolitan Sydney region, the Georges River, begins deep in the Illawarra escarpment, then
weaves its way across the Woronora Plateau, eventually emptying into the southern rim of Botany
Bay. In places, the Georges River waterscape is typified by rugged peninsulas that jut out into wide
aponline.com/bgs/article-pdf/doi/10.2166/bgs.2020.017/793390/bgs2020017.pdf
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stretches of the River, and in other places rocky cliffs create secluded pools of deep water. By and
large, however, the River is characterised by the leafy headlands populated by suburban houses,
many with private access to its waters.
These rivers are exemplars of the hydrosocial cycle (Swyngedouw 1996; Swyngedouw 2009). They

are not ‘natural features’ of the landscape, rather their water flows are moderated by social, political,
economic, and cultural relations which are then in turn, influenced by the materiality and physicality
of water (Melo Zurita et al. 2016; Jones et al. 2019). The creation of various water infrastructures is
key for the types of social-natural entanglements that exist in a particular place -shaping the uses and
flows of water towards different social, political, and economic agendas. To construct a focused
understanding of the broader aspects at play in the river’s management, the study benefited from
developing a case study around a particular place. For the Georges River, given the vastness and
the social and environmental diversity of the region, a park in Lugarno, near where Salt Pan Creek
meets the Georges River, was chosen. HV Evatt Memorial Park (the park) (�33.98106, 151.04331)
is located on the western flank of the Peakhurst-Lugarno Peninsula (Figure 1) and was chosen for
its proximity to the Georges River, and for the available historical resources. Additionally, in 2013
the park had been also retrofitted with a constructed wetland and biofiltration system, under a
novel WSUD approach. This allowed for contemporary analysis of records involving WSUD infra-
structure and allows for discussion on how current concepts can be adapted to become more
culturally responsive and inclusive.
Figure 1 | Map showing location of Lugarno in relation to Sydney and the state of New South Wales (NSW Government EPA
Remote Sensing/GIS Service).
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Study approach – a biography of place through hydrosocial identities

In this study, we engaged with extensive archival analysis as our core research method. This involved
collating and coding digitized newspaper clippings, journals, photographs, drawings, paintings,
sketches and maps. This material was hierarchically catalogued and analysed for relevance and appli-
cability to this study (L’ Eplattenier 2009; Bell 2020). Using the urban water transitions framework,
and mapping the ‘histories, ecologies, geographies and socio-political dynamics’ (Brown et al. 2008,
p. 2) we developed a method to understand the River’s histories, through a series of key framings,
or phases. Embracing what Purdy (2011, p. 25) refers to as the ‘integration, customization, and acces-
sibility’ of digital archives, the archival analysis drew heavily on the use of the Australian National
Library tool ‘Trove’ to work across multiple sources, media, locations, and timeframes. Whilst
some scholars, such as Nicholson (2013) find the use of digital archives problematic, we chose to
engage with the digital archives because of the ability to efficiently generated connections between
archival material, as well as draw on an increasing network of sources (Bode 2014, p. 4).
Initial scoping of Trove enabled an understanding of what types of material would be targeted. A

process of keyword searching with Boolean operators was then undertaken, with word combinations
being set against media, locations, and times. For example, ‘Georges River Flood’ would be searched
alongside the categories ‘Newspaper’, ‘New South Wales’ and ‘From 1803 to 1960’. These results from
the search were then catalogued into our dataset, categorised according to the material’s source, type
of media, date of publication, the location of publication, key words, title, a summary of the material,
its relevance ranking for the research from 1 to 10 in accordance with our framework, a link to the
digital record, and a partial reproduction of the original material.
The archival material analysis was the primary source for the mapping of the various phases of the

River’s history. To formulate this analysis, we drew on content analysis through themes and dates. The
results draw on ‘manifest content’ (Winter 1992; Lee & Peterson 1997) as well as ‘latent content’
(theme) analysis (Harrison 2004; Farrell 2012).
GEORGES RIVER: A HYDROSOCIAL HISTORY

We have developed six key temporal phases as a heuristic to reflect the various ideological and tech-
nological ways of knowing the River. They are: Phase 0: Deep History River, Phase 1: Seclusion River.
Phase 2: ‘Development’ River, Phase 3: Menacing River, Phase 4: Recreation River, and Phase 5:
Democratic River. It should be noted that these phases are not meant to refer directly to a chronologi-
cal progression of the River, nor do they speak to a constant place. Instead, these phases offer a way of
mapping the dynamic histories of the connected waterscape which shape the Georges River beyond
the pipes. Just as each identified ‘phase’ might seem to conclude, there is no definitive ‘end’ to the per-
ceptions of the River. Instead, contrasting permutations of perceptions of the River by ‘users’ and
‘managers’ exist concurrently with other phases identified thus far in this paper. Further, these
phases can also be thought to reflect the various roles and responsibilities that local councils have
in managing the region’s stormwater infrastructures. Managing recreational and sporting facilities,
local flood mitigation responses, and stormwater pollution for example, illustrate that the multiple
ways of knowing the River have a relationship with the multiple ways of managing it.
Foundations – deep history of the river (phase 0)

The first phase, Phase 0, is so called deep history because it situates the entire foundation for under-
standing all histories of the area. This phase transcends progressions in time and instead resembles a
cyclical way of mapping history (as promoted by work done by those such as Duara (2015). The ‘Deep
aponline.com/bgs/article-pdf/doi/10.2166/bgs.2020.017/793390/bgs2020017.pdf
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History’ of this phase stretches back thousands, tens of thousands, and millions of years and highlights
the significance of the lands and waters in shaping how the River has physically changed over time,
and the role that the River has had in shaping people, and how people have shaped the River (Shrycok
& Smail 2011; Wilcock et al. 2013).
From the archival material found, there were several references to a unique feature within the

Sydney environment – volcanic intrusions. The volcanic neck which sits under the Peakhurst-Lugarno
Peninsula is described in detail as,

‘The neck occupies a conspicuous depression within the Hawkesbury sandstone. In the deepest por-
tion of the valley, the surface of the neck is from 75 to 160 feet below the ridge top, and about 100
feet above the level of the George’s River.’ (Department of Mines 1929–1930, p. 91).

HV Evatt Memorial Park, is present on what is this volcanic neck. The early Triassic intrusion cuts
up in through the area’s sandstone formations and provides fertile soils for the growth of the veg-
etation that now surrounds the area. This volcanic soil would be crucial to the agricultural
activities which would take place on the site in its later years.’
Phase 0 here refers not simply to a foundational history of the site but also to an enduring and trans-

temporal way of understanding the waterscapes of the region. Accordingly, its inclusion
acknowledges the diverse histories of the region’s First Nations Peoples. As Goodall (2014) notes,
the Georges River is Country to the Dharug and Bidjigal people on the northern side of the River;
the Dharawal people to the south; and the Gundungara people to the west. The connection that
First Nations Peoples of the region have had with the River and its surrounding landscape is evi-
denced through oral histories of the Georges River and its surrounding lands. Oral histories of
water knowledges exist on Dreamings. Knowledges of where and when water would move throughout
the region, as well as how to modify landscapes and use different technologies is part of the life of First
Nations Peoples and it has been for thousands of years (Bandler 1995; Moggridge et al. 2019).
The living history of the region’s First Nations Peoples is articulated through the Dreamings that

emerge from generations of collective knowledge building. The various narratives that connect the
features of the land and water in the region and the First Nations Peoples’ connection to Country
is profound and rich and must be acknowledged as a fundamental and continuing element of the
River’s history – in the past, present and in the future.
Phase 0, with its complexity and underlying nuance has much to offer from a management perspec-

tive. As seen in numerous instances across Australia, First Nations Peoples who live along rivers have
a long and intricate system of custodianship often manifest through infrastructures such as weirs, and
eel and fish traps (Humphries 2007; Gammage 2011; Pascoe 2014). The existence of such infrastruc-
ture that was sensitive, responsive and active towards the ecological environment prior to British
invasion reflects the deep relationship between First Nations Peoples and water (Barber & Jackson
2015; Moggridge et al. 2019).
Colonial settlements – seclusion river (phase 1)

Where First Nations Peoples’ connections to water and to the River have developed in a responsive
and sensitive manner, the interaction of European settlers during this colonial period show a far less
nuanced relationship, producing more pronounced and often violent changes. The introduction of
livestock for example, as well as the development of irrigation canals and pipes, most certainly
played a significant role in reshaping the waterscapes of Sydney.
In the centre of the map shown in Figure 2, is Botany Bay, the site of initial contact between the

British and the First Nations Peoples. To the north of Botany Bay, the Cooks River is visible. The
Georges River, at this stage unnamed by settlers, occupies the southern parts of Botany Bay.
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Understandings of how to navigate these lands and waters, materialised through images such as this
map and they mark the beginning of Phase 1: Seclusion River.
The choice of ‘seclusion’ to identify this phase of the River’s history reflects the sentiment that

existed amongst settlers. Early accounts of expeditions up the River, such as Gov. Arthur Phillip’s
writings (Figure 3), speak to a way of knowing the River as clean, vast, picturesque and secluded.
But there is also another layer to this choice of terminology – that is of the agency of the River
itself. During these transformative years, detailed in Karskens (2009) book The Colony, the distance
provided by the undulating terrain of Sydney, enabled the River to remain largely secluded from
the often-violent changes that were taking place in Port Jackson (e.g. the degradation of the Tank
Stream).
Figure 3 | A description of the expedition by Gov. Arthur Philip along the Georges River (1804) Mitchell Library, State Library of
New South Wales.
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That the River would offer some form of respite for those seeking to leave the nearby chaos of the
rapidly growing Sydney town speaks to the types of settlement which occurred along the River. Many
of Sydney’s most marginalised and disadvantaged communities emerged from the settlements which
were often near to creeks and swamps, such as in Waterloo. While it could be argued that working-
class people were drawn to the proliferation of continuous fresh water that helped sustain the indus-
tries of the area (Frith 2004), perhaps a more nuanced analysis would draw on the 19th Century
power structures that emerged from a colony grappling to control the free settlers, new migrants
and First Nation Peoples who defied orders to not settle and dwell around flood-prone rivers
(Karskens 2016). Being instructed to avoid rivers, creeks and other metropolitan waterways signifi-
cantly reflects the bureaucratic colonial mindset of thinking about water.
For many freed convicts and early settlers however, the River worked within a way of thinking

about nature that fit with Western ideologies of Romanticism, but within an Antipodean setting
(Cousins 1998–1999). These notions of nature as the ‘sublime’, the ‘vast’ and the ‘wild’ would come
to shape how the Georges River became thought of within the settler-colonial psyche. Small riverside
huts (Figure 4) that would come to typify early settlement in Sydney’s fringes (Karskens 2014) reflect
the hydrosocial imaginaries of the time.
An exemplar of this vision of the River comes from the Latin phrase Australia Felix (meaning ‘For-

tunate Australia’), which was coined by early colonial explorer Thomas Mitchell (1838). In a Georges
River context the term can be seen to shape the desire to make a name for one’s self. This phase saw
settlers move into various locations along the River, and First Nations Peoples being forced to live
alongside those who went searching for a place of their own – on someone else’s land.
Figure 4 | An etching of a Bark Hut along the Georges River (1840–1865) Mitchell Library, State Library of New South Wales.
The Hydraulic City – development river (phase 2)

If Seclusion River is typified by a desire to ‘get away’ from urbanization, Phase 2 is typified by the
notion of wanting to bring urbanization to the River, through the ideals of development. The move
towards developing the lands and waters around the River emerged at the beginning of the 20th Cen-
tury with the notions of the secluded river fading away to a river which was connected, modern and a
center of production – towards the ‘Development’ River.
Settlements such as Liverpool, Canterbury, Campbelltown and Bankstown were expanding. Farm-

ing was thriving, especially the growing of fruit and vegetables. Lugarno offered much to the growing
city of Sydney; where HV Evatt Memorial Park now sits, a farm once flourished. Dating back to 1831,
the orchard evolved over the years and remained a market garden (‘Webbs Garden’) up until 1963.
Highlighted in an article in 1951 (Figure 5), Webbs Garden can be seen to be a significant part of
aponline.com/bgs/article-pdf/doi/10.2166/bgs.2020.017/793390/bgs2020017.pdf



Figure 5 | Newspaper article discussing how the volcanic soils have helped a market garden thrive. The Farmer and Settler, 2
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the River’s story because it connects two key phases of the River – that of the ancient volcanic deep
history and the development of the region as a hub of productivity.
Webbs Garden, and the other food production areas of the region were largely enabled by a shift in

thinking about how to manage water. The change is consistent with what Allan (2005) describes as a
‘hydraulic mission’, an underlying principle that humans are dominant over nature which is manifest
through particular ‘hydraulic feats’. This concept highlights the widespread belief that water can, and
should, be controlled and used as a resource by society to better the economic systems (Molle et al.
2009). In Sydney, for example, the construction of the Upper Nepean region dams (Cataract, Cor-
deaux, Avon, Nepean, Waragamba) in the early-to-mid-20th century emerged during what can be
seen as a more widespread utilitarian phase for almost all of Sydney’s waterways, including the
Georges River. Underpinning this pervasive push for modernity, was the idea that Sydney – the
urban and the suburban city – would be a connected and industrious metropolis. Catchment maps
such as Figure 6 highlight the drive to manage and develop Sydney (and its infrastructure) in a struc-
tured and entirely ‘Modern’ way.
Figure 6 | Map of Greater Sydney’s catchments. (1961) Metropolitan Water, Sewage and Drainage Board, Sydney.
Analysis of various newspaper articles from the early 20th century indicate that for many people
involved in the management of urban waterways, public concern over sanitation and safety were driv-
ing factors to ‘cleaning up’ the urban drains, canals and pipes. The development of the Ashfield
aponline.com/bgs/article-pdf/doi/10.2166/bgs.2020.017/793390/bgs2020017.pdf
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Stormwater Sewer (mentioned in The Australian Star (25 February 1891, p. 7)) was seen by govern-
ment officials as a way to remove ‘all danger of flooding’ through the draining of the ‘low-lying lands’,
as well as increasing the heights and widths of the drain walls themselves. The connecting of the Iron
Cove in the north to the Georges River in the south was framed to those concerned about the cost of
such an expenditure as something that would ‘increase in the value of property and the greater con-
servation of the health of the residents’.
The development of techno-centric engineering projects was the focus of much of the 20th century

decision-making processes in Sydney. The Ashfield project illustrates the hydraulic mission manifest –
a connection between a ‘hydro-imperial ontology’ of sorts (Pritchard 2012), which relies on, and co-
constructs particular socio-political conditions. The development of urban stormwater systems across
metropolitan Sydney saw rivers like the Georges not as a body of water which is to be revered or
respected, but rather under a utilitarian gaze, to serve dominant societal interests. And yet there
was another way of thinking about the River which would come to dominate the thinking for
much of the mid-20th century: The River as a menace.
Rising waters – menacing river (phase 3)

The Menacing River (Phase 3) emerges from the numerous recorded catastrophes which occurred in
and around the River over the last two centuries. That Sydney’s rivers were in need of ‘cleaning up’
was only one of many concerns that communities had over these waterways (Figure 7).
Figure 7 | Pollution from Military drains and factories is recognised as a contributing factor to the increasing pollution of the
Georges River, The Biz, 2 Oct 1941, p. 2.
The Menacing River highlights the growing fear that rivers were becoming heavily polluted, unsafe
and an unpleasant part of the urban setting. An enduring aspect of Sydney’s waterways from early
colonial accounts until today has been that rivers flood. Grace Karskens (2016) paper ‘Floods and
Flood-mindedness in Early Colonial Australia’ discusses the role of flooding in shaping socioecologi-
cal understandings of rivers. For the Georges River, flood events like the one occurring in 1950
(Figure 8) solidified concerns over the safety of living near the River.
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Herald, 16 June 1950, p. 1.
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Causing widespread damage and cutting off communities, flooding, when placed alongside other
events such as drownings and shark attacks, strengthened the concern that interactions with the
River should be restricted. Framing rivers as a chaotic and unpredictable threat alludes to a way of
constructing waterscape imaginaries which Karskens (2016, p. 324) notes has historically been
imbued with notions of ‘terror and ordeal’.
Stakeholder river – recreation river (phase 4)

A fundamental shift by policy makers away from urban waterways as a threat, to viewing them as an
asset occurred in the latter decades of the 20th Century in Sydney (Morison et al. 2010). Living near
waterways in places like Sydney was now seen as a fundamental component of the liveability of the
city (Birtles et al. 2013).
The push for Sydney’s metropolitan region to be part of the urban sustainability and global ‘liveable’

city agenda was to get communities to be proud of their environment and to take joy in sharing their
natural features. This phase, Phase 4: Recreation River is defined by transformation. Seeking to take
back ownership of the River and its surrounds, Recreation River, as Goodal et al. (2005, p. 1) note, was
about local park committees ‘protecting and extending what they understood to be ‘natural’’. Trans-
formations of parks in this phase show a push for greater recreational facilities in and around the
River, like Webbs Garden becoming HV Evatt Memorial Park in 1965.
Recreational activities centered around the River such as swimming, speedboating, kayaking, and

fishing illustrate a shift in the thinking of the River from something to be feared to something to be
enjoyed. Although various signs and warnings near the River, suggest that the River should be
respected for its power, might and ferocity; perceptions of the River shifted towards a vision of
users enjoying it. Fun, relaxation, entertainment, and physical exercise became central themes,
aponline.com/bgs/article-pdf/doi/10.2166/bgs.2020.017/793390/bgs2020017.pdf
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facilitated by the River. This shift still largely sees the River as a material body of water, but with
elements of positivity attributed to it, rather than fear or contempt.
In instances where recreation is the central focus of what the River ‘provides’ to those who engage

with it, there are two crucial factors to consider. The first is that of the feelings of emotional connec-
tion towards the River, and the second is a recognition that infrastructures that exist in or around the
River should be constructed in a way that are inclusive of both the cultural identity and the ecological
conditions of the place. These conditions, importantly, do not exist exclusively, but rather are in a con-
current process of creation and re-creation. Emotional connections work towards caring for the
River’s ecological health, which in turn creates positive associations further entrenching connection.
A recognition that the River has a role in shaping these connections has, during this historical framing
been lacking.
What emerged during this phase of the River’s story was an increasing number of organisations

and institutions which had a role to play in its managing. Across the entirety of the River and at
anyone intersect, there could be inputs from private residents, local councils, the utility corpor-
ation Sydney Water, the NSW National Parks and Wildlife Service, the Roads and Maritime
Authority, and the Environmental Protection Agency. A decision-making process between all
such stakeholders is a complex and intricate thing; situating community needs and values
within any type of ecological management has, historically, been a somewhat difficult and at
times neglected process (Andrachuk & Armitage 2015; Fletcher et al. 2015; Sutton-Grier et al.
2015).
To this point, in 2013 a novel WSUD approach was applied to HV Evatt Memorial Park, Webb’s

Dam and surrounding environment, retrofitting these spaces into a constructed wetland and water
biofiltration system (Figure 10). This was a step towards engaging with local community needs and
values by caring for river and ecosystem health through pollution prevention and reduction, while
providing service to humans in the form of a recreational amenity. While, at the time, this was con-
sidered an innovative and novel approach, a fundamentally techno-centric approach was used for its
development, as evident from local signage (Figure 9). From an historical perspective, highlighted in
various phases of this study, while this project reflects environmental, flood-minded and water saving
approaches to water management, it is unclear whether cultural factors are considered in its design.
This has resulted in limiting community interactions with the space by creating an over-engineered,
community-exclusive environment.

Recognizing tomorrow’s river, today – democratic river (phase 5)

By and large, notions of the lower River as secluded and menacing have faded from social perceptions
(although for the upper River, which is surrounded by National Parks, these may still be present), The
River meets the criteria of the Recreation River, and there are certainly legacies of the Development
River phase; the idea of restraining and manipulating the River – that humans are dominant over the
River- is proving hard to shake, especially with instances where physical infrastructures are seen as
doing this job – as in the case of pipes, weirs, jetties, bridges etc. We suggest that the River now reflects
an amalgam of the aforementioned phases.
The River – as conduit for material waters as well as social waters – is now potentially entering a

new phase. Underpinning what we see as Phase 5: The Democratic River is ‘the reconceptualization
of rivers as democratic entities’ (Smith 2017, p. 99). This phase speaks to the need to create equitable
spaces for shared knowledge and values of the River to be expressed and practiced, pushing for
greater democratic process in decision-making concerning the River and its future. By focusing on
who benefits from the creation and continued use of water infrastructures, community participation
and co-production of democratic infrastructures come to the front. Interrogating the historical pro-
duction of the Georges River promotes a move away from thinking about water infrastructures as
aponline.com/bgs/article-pdf/doi/10.2166/bgs.2020.017/793390/bgs2020017.pdf
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techno-managerial propositions, and instead to reflect on place-based identity, broader socio-cultural
ideals, and democratic practices of participation.
Through this approach, we propose a new concept, Culturally Inclusive Water Urban Design

(CIWUD). It is directed at responding to the growing recognition that the Georges River (like
many other Rivers around the world), as a more-than-human agent, should, through specific judicial
structures, be an active participant in the processes that affect it. We agree with the position of Barad
(2012) and Haraway (1991) that there is a need to shift our understandings of what constitutes a pol-
itical agent as not only humans, but also to non-humans – including more-than-human bodies such as
rivers, lakes, mountains and forests.
INTERPRETING CURRENT AND FUTURE HYDROSOCIAL REIMAGININGS – THE CONCEPT OF
CIWUD

The complex interactions with the River present a way of understanding its ‘function’ in multiple –

and concurrent – ways. If each of the abovementioned phases are considered against the roles of
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management that are enacted on, in, for and with the River and the human and more-than-human
communities that it supports, there is scope for further enriching the meaning of the River. We see
potential for WSUD to respond to the call for being culturally responsive by linking the various
ways of knowing and valuing the River, through new concept of CIWUD.
The shifts in how stormwater infrastructures are designed, conceptualised and managed can be con-

sidered as transitioning alongside the perceptions of the River. As stated previously, the phases of the
Georges River mentioned in this article do not exist exclusively at any one point in time, but rather
present a way of knowing the River across times. The connections between fundamental CIWUD con-
cepts and the proposed phases are: A respect for nature – Phase 0 and Phase 5; Flood protection –

Phase 3; Water quality protection – Phase 1 and Phase 4; Water Supply – Phase 2; Water recycling
– Phase 5; Water management and accessibility – Phase 4 and Phase 5; Social amenity – Phase 1,
Phase 4 and Phase 5. The ability to cross between each of these phases reflects the potential for
CIWUD to be more than a technical solution, a way to respond to the values and perceptions of
rivers of communities within a particular place.
Foundationally, focussing on the ‘who’ of water urban design (Ward et al. 2019) will enhance the

social and cultural components of projects that aim to create water sensitive solutions to urban issues,
such as localised urban flooding and waterway pollution. This requires an appreciation for how the
democratic processes of public participation inform policies in discursively relational hybrid assem-
blages (Latour 1993; Haraway 1997; Chilvers & Kearnes 2015, p. 33). The ways in which
technology can achieve particular agendas (e.g., enhancing urban amenity and/or resilience to a chan-
ging climate) requires not only acknowledging, but responding to these processes head on.
Across Sydney, as for other highly urbanised regions around the world, there has been increased

interest and investment in revitalisation of waterways. Such a push highlights a consideration of
water and landscapes as being part of a complex socioecological system – as waterscape (Hundley
1987; Strang 2004; Loftus 2007; Budds & Hinojosa 2012). In engaging with waterscapes as a framing,
there is a recognition that the River has a crucial role to play as an active agent in the past, present and
future of the space where it exists. Waterscapes also enable a particular ontological positioning which
supports and promotes understandings of Country with First Nations Peoples. As suggested by Jack-
son & Barber (2016, p. 385), understandings of ‘the waterscape’ in an Australian setting represent ‘key
features of Indigenous peoples’ dynamic relationships to water and to link water and social power
relations in these watersheds over time’. Ensuring there exist mechanisms to continue, foster,
strengthen and realise these relationships is a central and fundamental part of creating democratic
urban waterscapes.
Emergent notions of rivers as persons have been progressively gaining traction in many parts of the

world. Examples range from the rights of Nature in Ecuador and Bolivia, as well as legal personhood
being given to particular mountains, forests and rivers in India (the Ganges), the United States of
America (Tamaqua), and New Zealand (Whanganui) (Tanasescu 2017). These processes reflect a
trend towards including the rights of nature to be considered more seriously. The discursive trends
surrounding the giving of rights to nature speak to a wider recognition that democratic processes
can, and we argue should, involve consideration and input from representatives speaking on behalf
of nature (Stone 1970). In the case of the Georges River, the presence of pollutants that have been
flowing into the River for last two centuries should be taken seriously as an example of slow violence
(Nixon 2011). While technocratic approaches have limitations, CIWUD has the potential to amelio-
rate negative impacts of urbanisation whilst also fostering a consideration of the intrinsic rights of the
River.
Here, the importance of understanding perceptions and values becomes deeply apparent. A form of

CIWUD that fails to respond to the social, cultural and political features such as trends in incoming
migration or shifts in land use from agricultural, to industrial to residential, will surely be destined to
fail. The aim to understand how water infrastructures can better reflect community values whilst
aponline.com/bgs/article-pdf/doi/10.2166/bgs.2020.017/793390/bgs2020017.pdf
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providing sustainable future across a number of set indicators (Sørup et al. 2019) aligns with the push
to create resilient (Marlow et al. 2013) and just (Wessells & Lejano 2017) urban waterways for present
and future generations.
CONCLUSION: VOICING DEMOCRACY IN HYDROSOCIAL FUTURES

Drawing on archival material, in this paper we have constructed a narrative which maps historical
perceptions and values of water and water infrastructure in the Georges River region. Highlighting
the fundamental shifts that have occurred over time, the archival material that has been analysed
in this paper has helped us realised this.
In this paper, we argue for a greater democratisation of the River reflecting an opinion that the

agency of the River itself needs to be considered. That the River should be acknowledged as an
active stakeholder in its management and governance could have far-reaching implications, particu-
larly around strengthening capacity building programs and promoting a greater sense of belonging.
Engaging with those who might represent the ‘voice’ of the River in a judicial sense could see even
greater awareness of the intricacies in the River’s story, particularly those of First Nations. To this
point, this work suggest that this can be achieved through novel design approach (based on current
WSUD approach) called Culturally Inclusive Water Urban Design – CIWUD, which would incorpor-
ate social, technical, cultural, ecological, and political features for more democratic development of
river and urban waterscape. While some strong foundations for such approach have been laid in
this work, future research on this topic should seek to understand the diversity of perspectives
within the wider River region, through examining multiple field sites. We conclude by acknowledging
that technology based on WSUD and, following CIWUD principles can have a positive impact on
creating vibrant and democratic waterscapes that reflect different social values. Acknowledging the
Deep History of a place, and its continuous connections to the present in this sense will be vital to
creating not only water sensitive, but also socially responsive and culturally inclusive urban design
features.
Future research should also be focused on understanding social and political structures which exists

around how democracy is already perceived with regard to the River’s future governance. Developing
place specific CIWUD projects that work towards promoting the embedded histories within a place
will go far to ensure that urban water technology remains adaptable and socially relevant.
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