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SOCIAL AND CULTURAL VALUES OF WATER IN THE HOWARD RIVER REGION

EXECUTIVE SUMMARY

There has been relatively little pressure on thelidon Territory's water resources, due to its
comparatively small population base and an ovémallintensity of land use. This, however, is
changing, and increasingly the NT's largely intaater resources are becoming subject to a
complex range of needs and demands. Demand for igatepecially increasing from Darwin
residents, as is competition for groundwater tqpsupesidential and agricultural developments
in the capital’s rural hinterland. The Howard Rigatchment in particular has experienced
rapid population growth in the form of rural lifgk blocks and small horticultural holdings
and, as a result, water extraction from the dolemguifer has increased markedly. Darwin’s
metropolitan water supply currently depends on mexéracted from a number of bore fields
within the Howard region and demand is expectezbtiinue to rise.

The Northern Territory Government has now prioeitishe development of water allocation
plans for the rural regions of Darwin and is cutlegathering hydrological data and other
information on water use in the Howard River regioinform a water allocation plan. This
plan will state how groundwater in the Howard Rigega is to be shared between the current
uses, and will seek to protect all values. Thigredescribes the results of social research
designed to inform the plan., with two primary aims

1. To document the social use and importance of Howardr water resources and
aquatic environments to Indigenous and non-Indigergroups (e.g. hunters, plant
enthusiasts, Landcare groups, recreational fishexdyding:

e The use of surface water and groundwater resobscealigenous traditional
owners and by others with an interest in the caltualues, as defined by the
beneficial use concept of thgater Act 199ZNT);

* Community perceptions of change in environmentalaton and use, and
perceived threats to valued resources, placesradidions or beliefs, and

2 Toidentify and assess the relative significamfceesource impacts possible under
different water resource use scenarios, includiaeholder perspectives on the means
of protecting or enhancing social and cultural ealthrough water resource
management.

An allied aim was to increase community capacity anthusiasm to participate in water
resource management research and planning bytdigioidj stakeholder input into the research
underpinning the identification of the water aralflrequirements of user groups. In meeting
these aims the project team was required to incatpacientific, local and Indigenous
knowledge and the outputs from the second aim teebe expressed in terms meaningful to
stakeholder groups.

The Howard River catchment covers approximatel@ak&t of the rural hinterland of the
Northern Territory’s capital, Darwin. The study alie characterised by extensive wetland
systems, including the Howard River and its trilbigi®, springs, swamps, floodplain areas and
lagoons. Surface water features include lakesolagjonvetlands and streams. In the Darwin

viii



EXECUTIVE SUMMARY

region, there are generally two separate groundveapgifers; a shallow unconfined aquifer in
the lateritic subsoil layer and a deep aquifer icad to weathered rocks such as dolomite. The
catchment supports a diversity of land uses inolyidesidential, horticultural, pastoral,
conservation and mining.

Access to groundwater plays an important part ppstting many of the area’s intensifying
land uses and both groundwater and surface waterdtovide a focus to public use of the
ecological and cultural assets of the area, sustathe many highly valued waterways,
wetlands, rainforests, fish, plant and bird spectdsed and/or appreciated by various
residents and other groups. Water therefore unaietpe social and cultural values associated
with the area, including recreational fishing anehting, cultural heritage, customary hunting
and collecting, educational and leisure activities.

In this study area a number of recent water manageissues have focussed public attention
on the health of the area’s waterways and on thsability of water resource use and, as a
result, there is now a government undertaking toenstosely regulate and monitor water use
and to develop water allocation plans for the raraterland of Darwin.

Most prominent amongst recent incidents suggestmgnderlying water management problem
was the closure of Howard Springs, a popular fregemnspring and recreational area, in 2004,
due to low flows and poor water quality. Elsewhguestions have been raised about the effect
of groundwater extraction on the catchment’s vagetaparticularly vulnerable and valuable
rainforest patches. A recent study of the watearzg of the tropical woodland ecosystem in
the Howard River catchment (Liddle et al. 2006)nfduhat the small patches of rainforest and
Melaleuca swamp forests are sustained by groundwataugh-flow from recharge areas.
However, increased development in the area sin8@ h8s resulted in a drop in end of dry
season groundwater levels compared to groundwetels! not subject to the same intensity of
land use (Liddle et al. 2006). However, the effeftsicreased water use are not uniform
across the landscape, with the creation of ‘cofieepression’ within the aquifer where water
extraction is most intense. Modelling of differel@velopment scenarios by the NT Department
Natural Resources Environment and the Arts condubat land use change has had minimal
impact on other springs in the area (Yin Foo 2004).

The land use changes experienced in the area hwaveeaulted in fragmentation of landscapes,
privatisation of some wetlands and a reductiormendvailability of land for recreational and
cultural pursuits. Stakeholders reported that chamg management of favoured areas had
resulted in reduced access, for example, and atieduand contraction in available land. This
in turn has resulted in a concentration of multgrhel sometimes competing and conflicting
activities. Other tensions relating to competitimiween water for Darwin’s residents and rural
industries and land-holders were brought to ligirirty the course of the study

The research described in this report used emplsgeid-economic decision support tools that
can help settle trade-offs between competing ouésoifio do this a combination of methods
was used to build understanding of the values ssuks for the Howard catchment, explore the
conflicts and potential trade-offs, and evaluateesa scenarios for the future. These methods
included stakeholder consultations, interviewskedep review of literature and participatory
workshops.
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The report begins by defining social and cultuedlies in the context of Australian water
resource management. It introduces the water mamageadministration system of the
Northern Territory and describes the Howard Rivatewr planning area: its biophysical
characteristics, dominant land uses and socio-eomni@atures. The purpose of the first five
chapters of the report is to outline the specifitivities that occur in the region, provide a
preliminary assessment of use, including frequeama@y magnitude of activities, and an
indication of any linkages between activities, used flow regime. These chapters consolidate
data currently held by various organisations peitgi to the social use and importance of the
Howard River region. The report also identifies thest popular locations and describes their
history, current management arrangements and theoamental changes and other pressures
identified by stakeholders during the course ofdtugly. Significant Aboriginal cultural sites
are also identified and the utilisation of watdesiin the study area is described. Qualitative
data drawn from interviews with stakeholder groigosnalysed in these sections.

The last chapter of the report provides an anabfsibe stakeholder assessment of impacts of
water use scenarios: reporting on the outcomesstdkeeholder consultation and evaluation
that employed a Citizen’s Jury combined with a AGltiteria Analysis (MCA). One objective

of this project required that we gain an understamdf the way in which potential changes to
water use in the greater Darwin area might affeetstocial and cultural values of the Howard
River catchment. To achieve this we conducted anmamnity consultative workshop spanning
two days in late April and mid May, 2008. The pwspof the workshop was to examine a set
of water use scenarios, and build a picture of Bash scenario may affect those present at the
workshop. A separate report on the workshop proaedsoutcomes (Strataat al. 2008)has

been produced and circulated to stakeholders fonzent.

The deliberative multi-criteria evaluation enabiefibrmation to be shared and positions
discussed. The structuring of the scenario evanatusing MCA, the MCAT software and the
information and discussion sessions enabled paatits to become aware of the multiple
variables, objectives and complex relationships/benh population growth, individual
perspectives and aspirations, the realities of mgatpply, rates of household water use,
patterns of rainfall, hydrology and land use antgiewalanning.

During this stage of the project the researchensessed an emerging awareness among
stakeholders that the interests of all water uaersnextricably linked in managing the quantity
and quality of this limited and shared resourcds Thalisation focused attention on the
relationship between land use planning and watsphg. For example, it is necessary to
understand the effects of land use on the grouredwatharge rates and the quality of
recharging water from ground disturbance from mgnsubdivision of rural blocks and
industrial developments.

Discussions about water use and management re\eealedr need to improve our knowledge
base, to know precisely how much water is availadotel how the hydrological system works,
particularly rates of re-charge. There are mangguiated bores and improvements to be made
to the monitoring of water use in the region. Puplkrceptions of the reliability of hydrological
and water consumption data will be critical to siecess of future water planning initiatives.
During this study for example, doubts were expreésdmut the reliability and accuracy of
existing data on rates of land-owner domestic congion and Power and Water extraction
figures. Irrespective of the level of awarenessinithe small group consulted here,



EXECUTIVE SUMMARY

participants referred to a general community rasist to bore monitoring and greater
regulation of water use. Given the importance ofugdwater resources to the local economy,
there is a particular need for further scientifioe to better understand the connectivity
between surface and groundwater resources andfoected systems to be managed as a
single resource.

The research found that there are multiple andrgéveocial and cultural values of water being
realised and practiced in the Howard River regidrese include nature appreciation,
education, indigenous hunting and gathering andimdigenous hunting, fishing, motorsports,
swimming, picnicking, the teaching and transfekmdwledge, exploring, boating, kayaking
and canoeing, historical and archaeological apatieci, as an inspiration for art, craft and
photography and research. Members of the commangtyalso actively managing wetlands and
waterways within the region are demonstrating @ngtrsense of ownership and custodianship
over both public and private lands that contairs¢heater places.

However demands on groundwater are already compiagnihe realisation of some social and
cultural values, including the perceived threabofes and groundwater pumping to wetlands
for hunting, and the reduced flow of the sprinddatvard Springs, a popular picnic area,
leading to reduced water quality and its subseqelesure to swimming. Other threats to the
continued realisation of these values include algasubdivision and development and the
modification of flow patterns. An increasing popida and diminishing wetland areas will
likely lead to increasing conflict between values asers as competition for space increases.

The workshops held for the deliberative multi-aidesvaluation determined that while there
was a range of opinions about the importance d&irecriteria to a preferred outcome for the
region, there was overwhelming agreement amondcgahts in wanting to see the
catchment’s environmental condition maintained mmgroved in order to sustain the diverse
social and cultural values appreciated by manytidiaants acknowledged that this scenario
was unlikely if current trends for water use, lauth-division and uncoordinated planning were
to continue.

Xi
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1. INTRODUCTION

1.1  Background

The Howard River region within Darwin’s rural hinend supports a diversity of land uses
including residential, horticultural, pastoral amthing. It is an area within the Darwin Water
Control District that has experienced rapid popafagrowth during the past decade and, as a
result, water extraction from the dolomite aqules increased markedly. Darwin’s water
supply planning depends on water extracted fromralyer of bore fields within the region.
Groundwater plays an important part in supportiramynof the intensifying land uses and both
groundwater and surface water flow provide a fdoysublic use of the ecological assets of the
area, sustaining the many highly valued waterwagslands, rainforests, fish, plant and bird
species utilised and/or appreciated by variouslesgiand other groups. Water therefore
underpins the social and cultural values associatttthe area, including recreational fishing
and hunting, cultural heritage, customary hunting eollecting, educational and leisure
activities.

The Northern Territory Government is currently gathg hydrological data and other
information on water use to inform a water allocatplan prepared under the Northern
Territory’s Water Act 2004NT). This plan will be built on knowledge of:

* The aquatic environmental and social values (iriodultural values),

* How much water is required for different uses amemy and

» The potential effects of increased groundwateramskappropriate management
actions.

The plan will state how groundwater in the HowardeRarea is to be shared between the
current uses and will seek to protect all values.

In 2005 CSIRO, Charles Darwin University and the Ddpartment of Natural Resources,
Environment and the Arts (NRETAS) received fundiran the Australian Government'’s
National Heritage Trust (NHT) to recommend:

Cultural and environmental water requirements fathands and surface and
groundwater resources within the Howard River satcbment (NHT 2005/151).

This study stems from the NT Landcare Council’ogegation that social and cultural values
are essential elements for developing strategiesaitage the water resources of the study area.

The project was divided into two largely indepertdssmponents to:

» Assess the social and cultural values and requirevas well as social impacts of
water use options (undertaken by CSIRO); and

» Assess the environmental flow requirements basexbjoatic plants and fish
(undertaken by a team from CDU, Griffith UniversiyT DPIFM and NRETAS).
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This study reports on the results from the firshponent of the larger NHT project.

1.2  Project aims
The social component of the project has two prinzanys:

1. To document the social use and importance ofdtidRiver water resources and aquatic
environments to Indigenous and non-Indigenous grda. hunters, plant enthusiasts,
recreational fishers), including:

« The use of surface water and groundwater resobscealigenous traditional
owners and by others with an interest in the caltualues, as defined by the
beneficial use concept of thgater Act 2004NT);

* Community perceptions of change in environmentalaton and use, and
perceived threats to valued resources, placesradidions or beliefs; and

2. To identify and assess the relative significasfcesource impacts possible under
different water resource use scenarios, includiaeholder perspectives on the means
of protecting or enhancing social and cultural ealthrough water resource
management. This includes consideration of tharpirehry cultural water
requirements.

An allied aim was to increase community capacity enthusiasm to participate in water
resource management research and planning bytésioidj stakeholder input into the research
underpinning the identification of the water armlflrequirements of user groups. In meeting
these aims the project team was required to incatpscientific, local and Indigenous
knowledge and the outputs from the second aim teebe expressed in terms meaningful to
stakeholder groups.

1.3  Project design and report structure

Section 2 outlines the conceptual background tgtbgect. It confirms the scope of the report
by defining social and cultural values in the cahtd#f Australian water resource management.
and introduces the water management administratistem of the Northern Territory. Section
3 describes the Howard River water planning ateaiophysical characteristics, dominant
land uses and socio-economic features.

Sections 4 through Section 5 of the report brimggetber and consolidate relevant data currently
held by various organisations pertaining to théaarse and importance of the Howard River
region. Popular and important water sites includirggificant Aboriginal cultural sites are
identified, and the utilisation of water sites lretstudy area is described. Qualitative data
drawn from interviews with stakeholder groups ialgsed in these sections.
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The combined purpose of these sections is to @uttia specific activities that occur in the
region, provide a preliminary assessment of usduding frequency and magnitude of
activities, and an indication of any linkages betwectivities, uses and flow regime.

Section 6 of the report provides an analysis ofstageholder assessment of impacts of water
use scenarios: reporting on the outcomes of atstéder consultation and evaluation that
employed a Citizen’s Jury combined with a Multi4{€ria Analysis.

1.4  Methodology

1.4.1 Desktop study

A desktop study was carried out drawing on avadditérature and documentary sources,
heritage survey reports and Northern Land CoumalI T Archival files.

The desktop study provided background informatedating to Indigenous and non-Indigenous
cultural and historical associations with groundawatependent environmental features and
ecological processes. The key environmental featiaesn into consideration include lagoons,
swamps, wetlands, springs, creeks and the Howasmel Rhannel. Identified registered
Aboriginal heritage sites are linked to these esvinental features where relevant.

During this phase, the members of the study teaiselil with the Department of Natural
Resources, Environment and the Arts (NRETAS), therfginal Areas Protection Authority,
the Larrakia Nation and researchers at Charles IDddwiversity to obtain information of
relevance to the study.

The key sources of information utilised during tiessk study are described in more detail
below. A full list of documentary references usggiovided in the reference list.

1.4.2 Literature and documentary sources

The literature review took into account published anpublished material primarily relating to
Indigenous and non-Indigenous associations withuesedof groundwater resources within the
study area. The review provided background infoiomafirom archaeological, ethnographic
and historical literature including published matkesuch as Wells’ (2001) book on Larrakia
history titledSalt Water CountryBourke and Williams’ (2006) research on sites of
archaeological significance within the Darwin regititied Discovering the cultural landscape
of Hope Inlet, Shoal Baynd Hodgson'’s (1997) report titlddboriginal Use of Natural
Resources in the Darwin Region — Past and Presenivell as unpublished collected papers
and video material of interviews of past resideritdhe Knuckey Lagoons area.

The Northern Territory Collection held by the NTbtary and the National Archives were
searched for historic information on use of the lmhRiver region. These sources include
material relating to Aboriginal use of water resms, camping and hunting, historical
information relating to Koolpinyah pastoral stat@md other early agricultural and
horticultural endeavours. Archival sources alsovjgled information relating to areas popular
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with the early settler population. This step in theiew process also included a search of the
Northern Territory and South Australia Librariesigbographic image collections to obtain an
insight into past recreational activities, and vehpossible, a record of historical environmental
condition and water use.

Literature searched included reports from goverriragancies, consultants, non-governmental
organisations, academic researchers and commuegeborganisations. The NT Department
of Natural Resources, Environment and the Arts (NRE) was a source of management plans
for the Howard Springs Nature Park and Hunting Resé<nuckey Lagoons, McMinns

Lagoon and Holmes Jungle. These were also reviewedhs information on water supply
planning and water consumption available from tbe/& and Water Corporation and land use
guidelines from NRETAS.

Local management groups were forthcoming with ufipied material including a collection
of photos and information relating to the groupi\aties spanning 20 years from Knuckey
Lagoons, old slides taken at the Howard River,anthnagement framework written by the
Girraween Landcare group. Web material was scaforddads to historical information.

1.4.3 AAPA register of Aboriginal sites

The Aboriginal Areas Protection Authority (AAPA) im&ains a Register of Aboriginal Sites
under theNorthern Territory Aboriginal Sacred Sites Act 1988). The Howard River study
area contains places listed on the Register, theatelming majority of which are associated
with groundwater features. As at 17/10/2007 the &lavRiver study area contained 30
Recorded Sites and 33 Registered Sites. A map shae location of these sites is contained
within the report (see Figure 37). Many of thesscpk are groundwater features of cultural
significance such as river systems, lakes, wetlandssprings. Others, such as camping areas,
hunting places and artefact scatters, are indyr@st$ociated with the presence of water
although the water source itself may have sincepgisared.

Information relating to sites on the Register st in an electronic database. The site files
include descriptive and locational information netjag the sites listed on the Register in the
form of report extracts, location maps, photograging correspondence. This component of the
desk study involved reviewing the information coméal in the Register for all water-related
heritage sites within the study area.

1.4.4 Consultation with indigenous representatives

The Indigenous consultation phase of the studythigs main objectives:

1 To involve Indigenous groups with knowledge of aradlitional links to the study area
in the identification of heritage and other valassociated with water-related
resources and the preliminary consideration of tvater requirements;

2. To improve Indigenous representative group awargeaewater planning processes
and the ways in which Indigenous people can belwedbin future monitoring,
assessment and management of the resources; and
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3. To ensure that the traditional owner group forBlaewin area, the Larrakia Nation,
assisted in the selection of an Indigenous resesgsistant to the project.

The consultation took the form of a series of mmegiwith staff and committee representatives
of the Larrakia Nation and individuals with recaggt rights and interests in the study area. A
special meeting of the Larrakia Harbour Committess Wweld in March 2008 to discuss the
project and provide an opportunity for Larrakianegentatives to provide information or raise
concerns. This traditional owner reference groygpsus the Darwin Harbour Advisory
Committee and was nominated as the most suitalie giocontact between the researchers
and the wider Larrakia community during initial smttations in 2007. At that special meeting
in March 2008, Mr Chris Wicks, water planner widsponsibilities for water planning
preparation in the Darwin Water Control District RETA, delivered a presentation on
progress towards a water plan, including backgranfatmation on hydrology, water use and
pressures. Emma Woodward of CSIRO reported onimténdings from desk-top surveys and
interviews.

The Larrakia representatives consulted were paatiguconcerned about the increasing
degradation of wetlands and land clearing assatiaith urban development. Specific places
such as Knuckey Lagoons were discussed. Thosenprasitne meetings were aware of high
levels of water extraction and lack of regulatibhe Committee expressed interest in the water
planning process and a desire to be further inebimets development.

Early in the project the Larrakia Nation was apptead by the project leader to nominate a
person to work as a research assistant to thegbréfe Tibby Quall was nominated by the
Larrakia Nation to facilitate the inclusion of Lakia views and values through interviews and
advice on other elements of the project. Tibby Qu@inmenced in mid 2007 during which
time he interviewed ten Larrakia elders and repriegives and asked them about their current
and past use of the Howard area. These questiamsoften asked in the context of family
connection, including who currently lives or hagll in the area in the past. Such questions
drew recollections and stories about visiting digfe places within the Howard region with
family, often to go hunting or camping. More spiciuestions were also asked about the
significance of water to people, and whether arangle had been noticed in either the amount
of water around or the ability to access watersthat had been accessed in the past.
Interviews were digitally recorded and transcribgcEmma Woodward to be later analysed
with the other interviews undertaken during thestdtation phase.

1.4.5 Consultation with non-indigenous representati ves
The non-Indigenous consultation phase of the shiadlytwo main objectives:

1. To involve stakeholder groups and interested imldials with knowledge of and
associations with the study area in the identifccaof heritage, recreation and other
values associated with water-related resourcestangreliminary consideration of
their water requirements; and

2. To improve stakeholder group awareness of watemtg processes and the ways in
which resident, user groups and others can bevaddh future monitoring,
assessment and management of the resources.
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To this end two advertisements were placed in Ipagkrs (NT News and the Darwin Sun) at
the commencement of the project’s consultation plim®November 2007 (see Appendix A).
There was a very low response to the advertisemdatiionly one member of the general
public responding; nonetheless this response didyme a very informative interview.

A project pamphlet was produced to draw publicraite to the project and the opportunity to
be involved in the social research component. Wais made available online through CSIRO
and the Amateur Fishermen’s Association of the W0 offered to add a link to their website
(see Appendix B). This attracted the attention oftNern Territory Field and Game and an
editorial in the NT News. CSIRO researchers coeththe Club and invited them to
participate.

A poster was produced and placed at popular contgnoentres and locations, such as local
libraries.

On invitation, presentations were made to two comtyunterest groups: the Top End Native
Plant Society and the NT Field Naturalists (Darwirfis provided a good opportunity to
promote community involvement in the project aslweslcover water planning processes and
early findings.

A mini-questionnaire was administered to attenadeke NT Field Naturalists meeting at
which a presentation of the project was given. Adaes were asked to list:

» A favourite water/wetland/water dependent place
« What make it special to you?

* Does anything prevent your ‘total’ enjoyment?

» Concerns for the future?

A stakeholder analysis identified thirty-four greugnd key individuals across a range of
interests, including Landcare and other environragvdre groups, passive and non-passive
recreational pursuits, interest groups and communaised organisations involved in the arts
and heritage management (see Appendix C).

Thirty letters were sent to key user groups andriddals requesting an opportunity to meet,
discuss the project and be interviewed. The NT Biepnt of Natural Resources, Environment
and the Arts acted as a conduit to Landcare aret ctmmunity land management groups — so
a letter was sent via the Department. Individuadsendentified through web searches, the
local phonebook and the snowballing method.

The project team sought information from the publicthe following topics:

* The importance of water and water places to pesyté as hunters, recreational
fishers, environment groups like bird watchers pedple who like plants, or visit
springs and jungles;

« What water places are used by people;
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* What environmental changes people have seen andgiems of waterway and
wetland health;

* Changes people have noticed in the use of areas;

« People’s views about the pressures facing theseplkand features;

¢ Current conflict with other users;

« Views on current infrastructure and the abilityaoas to support future use, and
* Best and worst case future scenarios for theirdat@wetland area.

Twenty-two people, not including the ten Indigenoegsresentatives interviewed by Tibby
Quall, were interviewed in twenty interviews. Eighh of the respondents were digitally
recorded and notes were taken at those intervieiwsenorded. Each of the interviews were
carried out and transcribed by Emma Woodward, exfcephe interview with the Northern
Territory Horticultural Association which was unthidten by Anna Straton. The software
package NVivo was used to search and identify keydesand themes from the interviews.

1.4.6 Impact assessment workshops

One objective of this project required that we gairunderstanding of the way in which
potential changes to water use in the greater Deawea might affect the social and cultural
values of the Howard River catchment. To achiei@wle conducted a community consultative
workshop spanning close to three days in late Aprd mid May, 2008.

The purpose of the workshop was to examine a sgatdr use options, or scenarios, and build
a picture of how each option may affect those preaethe workshop.

We aimed to involve many people with an intereghimncatchment and people with expertise
in hydrology, cultural heritage, plants, fish amhiatic environments. The water use options
presented were informed by NT water managers artelm@mployed by the NT Department
of Natural Resources, Environment and the Arts.

The workshop made use of a method called Delibherafiulti-Criteria Evaluation (DMCE)

and a computer-based tool, called the Multi-Craeknalysis Tool (MCAT), neither of which
had been used in the NT before. Researchers frdR@8&nd elsewhere have successfully
used this method in other situations where thexevany different perspectives on how to use
and manage natural resources and multiple impoctéetia for evaluating different
alternatives. An experienced facilitator was emptbjo ensure the process was open, fair and
productive.

The workshop was designed to offer participantsgportunity to contribute to a structured
discussion about water management and to learn afoanet:

* Water allocation planning;

« The hydrological processes affecting the HowarceRand the catchment’s wetlands;
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» Likely pressure on water resources from future ginaw demand for water;
< Environmental, economic and social impacts of iasesl water use;
» The full range of social and cultural values assted with the area;

e Options for reducing negative impacts and enhangositive changes, such as
increased employment in horticulture, and

* Methods and means of improving public debate asdudision about managing water
resources.

After fully discussing the priority issues and theplications of different water use scenarios
from social, economic, cultural and environmentalwpoints, the workshop was expected to
reveal points of disagreement requiring furthegratibn, as well as opportunities for
agreement. The results are reported in chaptendslew along with the complete
methodology employed for this component of thiglgtu

1.4.7 Consultation regarding impact assessment find ings

One of the objectives of the impact assessment eoer of the study was to obtain broad
endorsement from key stakeholders of the studgdiriigs. This involved supplying the groups
and individuals consulted with copies of a drafiae from the workshops and inviting
comments. The report titldevaluating Scenarios for the Howard River Catchm&oimmary
Report for Workshop Participants and Stakehold&tsatonet al. 2008) was sent out for
comment in October 2008.

1.4.8 Report compilation

Relevant data collected during the desktop studycbnsultation and impact assessment
phases of the project was then used to compilepisrt. The report addresses the study
objectives outlined in Section 1.2 above. As a whtile report aims to:

« Integrate the findings of the literature review amfdrmation gathered from
consultation and interviews with Aboriginal commiigs and other stakeholders to
addresses the key research questions of the groject

* Provide evidence of consultation with relevant Apgioral people and other
stakeholders with interests in the area;

« Identify groundwater dependent ecosystems and etatar features valued by the
Indigenous and non-Indigenous community includimgjrtlocation and extent;

* Describe the valued features and their definingoaltes, as well as the pressures and
threats to those values;

* Assess the impacts of water use scenarios on souatultural values, and
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» Contribute to the determination of the water regpments of cultural beneficial uses.



SOCIAL AND CULTURAL VALUES OF WATER IN THE HOWARD RIVER REGION

2. SOCIAL AND CULTURAL VALUES IN WATER RESOURCE
MANAGEMENT

2.1  National water policy and the role of water pla  nning

Over the last few decades Australia has experienmadentous changes in water policy and
administration. The pace and scale has not beechethin any other country with the possible
exception of South Africa (Taet al.2008). The thrust of reform is the managementatiewin

a more efficient and sustainable manner. The riiktstone for reform was set in 1994 when
the Council of Australian Governments (COAG) agread strategic framework for national
change to water use, management and pricing. Tdoandenilestone occurred a decade later
when, in 2004, COAG renewed its commitment to wegérrm by developing the National
Water Initiative (NWI).

With the exception of water planning, the many satisal changes brought about by the
COAG reforms will not be further discussed herdficei to say that the Northern Territory is a
signatory to the Agreement on the National Watéraltive and that it intends to complete full
implementation of the National Water Initiative 2§10 (Northern Territory Government
2006). As a result, water market and trading amearents are being introduced to ensure
efficient water use (Stratogt al.2006), as are mechanisms to guarantee water tdlosdo
aquatic and groundwater dependent environmentsh@ndater accounting systems to
underpin planning, monitoring, trading, environnam@nd on-farm management. Given the
importance of groundwater resources to the locahery, there is a particular need for further
scientific effort to better understand the connaéfstibetween surface and groundwater
resources and for connected systems to be managesdiagle resource.

Water planning is of fundamental importance towlager reform agenda. According to the
National Water Commission, the body that overskesmplementation of the NWI, water
planning

... provides certainty about the terms of accessdoasumptive and environmental
water users within an evidence-based, participatmg transparent process. Water
planning is central to dealing with the challengdstressed water systems and to
determining how we share valuable water resourega/ben competing uses
(National Water Commission 2008: vi).

The National Water Initiative places a great déadrophasis on water planning as the
mechanism through which water resource manageméresrestructured and sustainable and
equitable water allocations achieved. It indicaleg a prime purpose of water plans is ‘settling
the trade-offs between competing outcomes’ (Cowfclustralian Governments 2004: Clause
36).

A strong principle in this national water policytigat water users, interest groups and the

general community are to be involved as partneca&inhment planning processes. Rising
concern for environmental sustainability and thedhior water planning, water entitlements

10
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and water trading processes to take account of tdcaimstances explain the emphasis given
to public participation in the NWI (Connedt al.2005).

Paragraph 2 of the preamble of the NWI explicigfers to social values and the critical part
they play in water management. Noting that wateisied for a variety of purposes, the
preamble unequivocally states that decision-makirey water involves ‘balancing sets of
economic, environmental and other interedtsiffirms all governments have an obligation ‘to
ensure that water is allocated and used to aclsiesially and economically beneficial
outcomes in a manner that is environmentally snatde’ (Council of Australian Governments
(COAG) 2004).

‘Public benefit outcomes’ is a term frequently reéel to within the NWI, and invariably used
in conjunction with environmental outcomes. It ¥pkined thus:

« Environmental and other public benefit outcomese defined as part of the water
planning process, are specified in water plansnaziglinclude a number of aspects,
including:

« Environmental outcomemaintaining ecosystem function (e.g. throughqaid
inundation of floodplain wetlands); biodiversityater quality; river health targets,
and

e Other public benefitamitigating pollution, public health (e.g. limifgmoxious algal
blooms), indigenous and cultural values, recreafisheries, tourism, navigation and
amenity values (NWI, Schedule B(ii)).

From the explanation and other NWI provisions, €aal (2008) note:

« Public benefits clearly encompasses a wide rangalags, these values being sets of
ideals and beliefs to which people individually amdlectively aspire and which they
desire to hold;

» Public benefits outcomes, as the NWI intends, deatified through water planning
processes: NWI para 35;

* Water management arrangements required to medt fogriefit outcomes must be
defined within water plans: NWI para 35(ii);

* Water to meet the agreed public benefit outcomesaabe given statutory recognition
and at least the same degree of security as watesg entitliements for consumptive
use: NWI para 35(i);

« Any entitlements for public benefit outcomes neeti¢ fully accountable: NWI para
35(i), and

« Any entitlements for public benefit outcomes magoabe tradable when not required
to meet those outcomes provided trading in notnestent with those outcomes: NWI
para 35(iii).

11
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According to Taret al. (2008)water planning is the only mechanism contated under the
NWI for constructing the public benefit outcomesided by a particular community. Knowing
this makes it all the more important that the otwyecof open and transparent processes is
achieved.

Water planning processes tend to involve some eleofecommunity consultation and
participation in setting water management objestiusually via the establishment of advisory
committees comprising representatives of groups fralustry, community and government. In
this regard, the NT’s water planning processesvial@e-based system: the determination of a
regional community’s preferred values and uses isssential step in developing a water
management program. The NT’s classification of @alin water management has been drawn
from the National Water Quality Management Stratfye values are referred to as
‘environmental values’ and described as ‘what wetveand need to protect’ (Department of
Environment and Heritage 2002). In the NT, envirental values are described in terms of
water quality for various uses, referred to as fieia¢ uses, and include the provision of water
for the following: agriculture, aquaculture, enviroent, public water supply and culture.

2.2 Defining social and cultural values

It is important to define what is meant by sociadl @ultural values, key terms used in this
study. The notion of values is employed as an amirgly popular means of addressing social,
cultural and economic considerations in naturaduese management (Jackson 2006; Jackson
and Langton 2006). Once limited to protected aranagement, particularly World Heritage
management, the term ‘value’ has now been appliedrange of resource management fields,
not least water resource management, and planneénshianagers are increasingly required to
take into account differences in human perspecttibuted to social, cultural and economic
background and interests.

Differences in the environmental valuations peapéke may arise from personal differences
affected by historical experience, for examplebycultural beliefs or practices. Increased
competition between water user groups for scarcat keast limited, water has resulted in
greater contestation over values, particularly wherer-allocated water systems are required
to be returned to an environmentally sustainablellef extraction (Hussey and Dovers 2006).
It is precisely for the purposes of reconciling tichbetween stakeholders that water planning
processes are expected to include social and edommsessments, draw on robust scientific
knowledge, involve all affected parties and begpament in reaching water use decisions.

There are however many different meanings to thm t@lue and, perhaps not surprisingly,
values have been poorly defined in natural resoon@eagement (Jackson 2006; Tdral.
2008). Value in common usage is understood as $amgethat has merit or importance, of
worth or that which is cared about. Valuation refeer the process of estimating an object’s
values, often with a common metric (most convetyeatmonetizing one), such that
comparisons can be made (Ascher and Steelman 20068pn (2000) argues that there are:

Many ways in which humans value nature and these wange along a continuum
from entirely self-directed and consumptive used,iaclude also human spiritual
values and aesthetic values, and also non-instrtah&aluations (2000: 1038).
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There is a tendency in Australian natural resoutaeagement to establish separate categories
of value that embrace evaluations described asoaaicnsocial, environmental and sometimes,
cultural. This categorisation reflects the consatien given to the ‘triple-bottom line’ in
ecological sustainability. In many studies of tbeial values associated with a natural resource
management issue commentators are very ofteniregjea environmental attributes, or

qualities of particular significance or even to ikormental attitudes held by members of the
public (Reser and Bentrupperbaumer 2000), althdligluse is rarely well defined.

It is commonplace to see the social and culturklesaencompass non-use or non-consumptive
values, and these were given relatively little emphasithie early period of the COAG water
reform (Syme and Hatfield-Dodds 2007). It has bayued that, with the emphasis on market-
based water trading systems, the reform dialogaékan ‘unintentionally framed’ in terms of
individual self-interest and

...encouraged a discourse which assesses outcames ity in terms of economic
criteria rather than a balance between social, eonimental and economic
considerations’ (Syme and Hatfield-Dodds 2007: 18).

This tendency may, in some large part, explain sdgial assessment has been largely ignored
in Australian water planning (Hamstead and Bald2008).

Syme and Hatfield-Dodds further note that ‘cultasean input to water resource policy has
been given little or no substantive attention’ (2A®) in the Australian water reforms. Similar
to the problem of poor definition discussed abake,term ‘cultural values’ is rarely defined in
water management and there are no nationally eedgusidelines for how best to account for
‘cultural values’ to provide consistency in watéaiqming, indeed any NRM activity. For
example, the NWI does not define the range of tarsesl to encompass Indigenous interests in
water, including ‘social, spiritual, and customabjectives’ and water for ‘traditional cultural
purposes’ (Jackson and Morrison 2007).

There is a tendency for notional ‘cultural valuesbe associated with spiritual significance,
and particularly with Indigenous heritage valuebere values are objectified as places,
products and performances (Jackson 2006). Fomiostahe National Water Quality
Management Strategy’s guidelines for protectinyiiemmental values’ reveal a spiritual and
exclusively Indigenous focus to its interpretatafra subsidiary concept called ‘cultural value’.

It is doubtful whether the distinction made betweahural and social values has been
particularly helpful in NRM processes. It appearde¢ based on a number of assumptions that
some scholars wish to challenge, as outlined bydtdeal (2005). The first is the widespread
view that culture refers purely to the ‘mythicaldarrational parts of human life that are not
amenable to rigorous research and scholarshipl:(#56). The second is the idea that culture
occupies a separate sphere; that it does not geathdur lives and institutions, including
scientific ones. And lastly, that culture is usyaksociated with a high level of difference
manifested by Indigenous or ethnic minorities (jbilll human groups ‘have culture’, create
cultural forms and processes, undertake cultusadtpres and are socialised to think about land,

! Referred to as amenity values in the preambteadNWI.
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water and nature in particular ways (ibid). In east, Strang provides a culturally rich
description of values and how they are formed:

Beliefs and values are received, inculcated ang@a®n through a process of
socialisation that creates a culturally specifidatonship with the environment. This
process consists of several elements: the creaficategories, the learning of
language, and the acquisition and disseminatioouttiural knowledge. Each involves
an interaction with the physical, social and cudlienvironment and contributes to the
formation of individual and cultural identity (199Z78).

From the above we can see that the very act oficgetine categories employed in NRM,
environmental, economic, cultural, social, is ofis® greatly influenced by culture.

It is likely that explicit attention to ‘culturalalues’ has arisen in contexts where Indigenous
interests are significant, in an attempt to enslmé the values held by this group(s) receives
due attention. Indeed many Indigenous people uséedim in preference to the term ‘social
value’ (Jackson 2006). Not withstanding this ardyahlid attempt at including the interests of
an often neglected sector, for the sake of conegptarity and consistency in value inquiry,
we consider that the term ‘social value’ encompagise social and cultural values held by all
communities including Indigenous ones. This studgsdnot give explicit attention to the
economic value of water to industries and commesiteliant upon water sourced from the
Howard catchment for employment or livelihood putsu

Young (2004) looks at the constituent elementsofad value in his preliminary study of the
Daly River (NT) and maintains that they are ‘explyccollective and associated with what
groups of people find significant’ (2004: 3). Tlgerpretation is supported by the Burra
Charter which provided one of the first Australgundelines for assessing the conservation of
places of cultural significance. The Charter defirecial values as:

Embracing the qualities for which a place has bee@nfocus of spiritual, political,
national or other cultural sentiment to a majoray minority group (cited in Young
2004: 3).

The implication is that places must be known oregigmced in some way by the public. This
may be by direct visitation and experience of &@lar alternatively by knowledge of a place
through the media or social networks.

As for the literature on the cultural significarmfewvater there are a growing number of
Australian studies of water and its symbolic meggiThese studies employ frameworks of
analysis drawn from anthropology and cultural gapby (Gibbs 2006; Jackson 2006; Langton
2002; Strang 2002; Strang 2004; Toussatrdl. 2005), disciplines that are concerned with the
documentation and analysis of society and culflinese studies reveal the role of water in the
creation of cultural systems of value within Indigaes and non-Indigenous communities,
although most north Australian studies have giveraggr attention to Indigenous landscape
interpretations and attachment to water.

As mentioned above, the values one may considee tultural can not easily be separated
from other social values associated with a landsdagture or riparian environment. The
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cultural element relates to a distinctive and prefit way of life of a group or groups of people,
a notion that is important to group identity.

2.3  Social and cultural values in NT water manageme  nt

In line with national policy, the Northern Territowater resource legislation also defines a role
for environmental values, although its water manag@ system refers to them as beneficial
uses. These values are increasingly referred to@@tant consideration in managing the
Territory’s largely pristine water resource baserfNern Territory Government 2005). The
focus of this report is the social and culturaleabf water, as defined by the ‘cultural
beneficial use established by ater Act 2004NT):

Cultural — water to meet aesthetic, recreational and allheeds.

In particular, the research focuses on those saanidlcultural values that are derived from the
non-consumptive use of water, where water provadesnefit that does not generate a direct
economic return. Other beneficial uses identifigdiz Water Actare mentioned because of
their close connection with ‘cultural’ values. Thexe:

Environment- water to maintain the health of rivers, watersyayetlands, and other
ecosystems that rely on groundwater or surfaceryaiel

Riparian— public rights and ownership rights to take wédethomes along rivers and
for cattle on properties that run along waterways.

Defined in this way, the cultural beneficial uses af interest to any person or group who
appreciates waterways and wetlands for their beawityspiration, as places where they might
enjoy nature, swim, fish, hunt, camp or picnic, asdites of spiritual, historical or
archaeological significance. It also includes thportance of waterways and water places to
Aboriginal tradition and culture, and to the bdigbractices, identity and way-of-life of any
group with an interest in the land and waterscapése region.

The Northern Territory’s NRM plan highlights thdeaf cultural identity, for example, in
setting the aspirational target for inland wat@&ise NT's Integrated Natural Resource
Management Plan reads:

By 2050, rivers, wetlands and groundwater systemsanserved, managed and
rehabilitated to maintain aquatic biodiversity, éogical processes and their associated
values for the livelihoods and lifestyles of Temi@ns and their intrinsic value

(Northern Territory Government 2005: 53).

Rivers, aquifers and aquatic ecosystems, inclugingndwater dependent ecosystems (GDES)
can be thought of as assets that provide a rangereices to individuals, communities and
society as a whole. These services are now commefdyred to agcosystem servicesd can
include breeding locations for migratory birds wiernational significance, fish breeding
habitat, and aesthetically pleasing places. Aeabwe target from the NT’s Integrated Natural
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Resource Management Plan indicates, waterways atldnis also have an intrinsic or
inherent value beyond the utility they provide tortans.

The values identified by this study include:
« Values that exist independently of direct human(esg bequest value, option value);
* Water’'s humanitarian value as a fundamental remere of all life;

« The aesthetic and recreational values that rivergighe to residents and domestic and
international tourists;

« The conservation significance of tropical riversl gnoundwater sources, particularly
their promotion of biodiversity and opportunitiéey provide for learning about nature
and/or ecology;

* Heritage value including archaeological features associations, and

e The value of cultural group associations with révand water in socialisation and
forming identity, underpinning religious beliefscagenerating a sense of well-being
and belonging.
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3. DESCRIPTION OF THE HOWARD RIVER REGION

3.1 Introduction and delineation of study area

This section will describe the key features of fwavard River region. It will first address the
biophysical environment and the biodiversity valuesluding vegetation systems, and
hydrology. It will then address current land usegjonal development trends and current and
future projected demands on water resources. Lastiyl describe the socio-economic
characteristics of the region, and identify théakenlders with an interest in water resources
and management.
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Figure 1 Map showing the catchments that make up the Darwin Harbour region. Source: Haig and
Townsend (2003)
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The Darwin Harbour catchment can be subdividedfimtio sub-catchments: Howard River,
Elizabeth River, Blackmore River and the minor &eand streams of the West Arm and
Woods Inlet (Haig and Townsend 2003). The Howagire for the purpose of this research,
was defined in accordance with a map provided b¥EN&S in the early stages of the research.
The study area is shown in Figure 2.

WESTERN | NORTHERN |
AUSTRALIA | TERRITORY | QUEENSLAND

HOWARD RIVER
STUDY AREA

=l

Pal mers

x

5
%
=

Figure 2 Map showing the Howard River study region shaded grey.

Upon the commencement of this study in 2007, NRETA& not finalised the delineation of
the Howard water planning area. After discussiotinwie lead water planner at NRETAS, the
research team selected the area shown above inTdreyarea extends further than the surface
water catchment of the Howard River to includertte@n subsurface Dolomite aquifer as
shown below in Figure 3. It extends through thdéexagportion of the Darwin Rural Water
Control District which is shown in Figure 4. Thisa#ér Control District was declared in 1999
for the purpose of groundwater and surface waterag@ment in the greater Darwin area. Both
Fogg Dam and Harrison Dam were excised from thgiral map and therefore have not been
considered in the study.
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Figure 3 Main dolomitic aquifer in the Howard River study area, shown in blue. Source: NRETAS (2008)

The study area reaches from the outskirts of Dasvaaburbs at Knuckey Lagoons to the
Adelaide River floodplain to the east. Extendingtheards from the Arnhem Highway, it
includes McMinns and Lambells Lagoons to the saunth the coastal reaches of Gunn Point to
the north. The major settlements and featureseofagion, which falls entirely within the
Litchfield Shire, include Humpty Doo, Howard Spréy@sirraween, Lambells Lagoon and
Koolpinyah Station. The extent of the Litchfieldihis shown in Figure 5 below.
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Figure 5 Litchfield Shire Council Boundary showing sub-areas. Source: NT Online (2008)

The region is characterised by a mix of land tesurecluding leasehold allowing for pastoral
activities, mineral extraction and exploration aedence purposes, and freehold residential
and horticultural properties. Land use is regulateder the zoning system of the Northern
Territory under the NT Planning Scheme and otheslsuch as th®lining Act 1980(NT).
These land uses have particular water requiremgrith are regulated by th&ater Act 2004
(NT), and in the case of mining, by the Northermrifery’s Mining Act 198Q(NT). Other land
uses, such as conservation, are regulated by N3eceation statutes. Land use and resource
governance arrangements will be further discusséeliow.

3.2  Biophysical characteristics

3.2.1 Landscape features, vegetation systems and bi  odiversity values

The main vegetation types in the region includesropavanna woodlands dominated by
Darwin Woolly-butt, Stringy-bark and@orghumgrassland understory; woodland of Darwin
Woolly-butt, Stringy-bark, Smooth-stemmed bloodwdBdcalyptus bleesérandSorghum
monsoon vine forest, mangroves and samphire (sadiakflats with scattered chenopod low
shrubland) (Wightman and Andrews 1989; Wilsdral. 1990). Notable landscape features
include spring-fed rainforest patches, ephemerdlparennial perched lagoons, broad drainage
channels, sand sheets, rivers and floodplains.
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While the region’s natural areas are predominaglyalypt woodland, dominated by
Eucalyptus miniatandEucalyptus tetrodontahere is considerable plant diversity with 1,259
species (including 128 introduced species) recovd#un the boundaries of the Litchfield
Shire. Three specie$yphonium taylori, Cynanchulaibianum(as seen in Figure @nd
Utricularia sp. Redare believed to be endemic to the Shire, whichnsi¢laey are found
nowhere else in the world (Holmesal.2005). They do not have common names as they are
both relatively unknown and rarely seen.

Figure 6 Cynanchum liebianum © Joyce Figure 7 Cycas armstrongii © NT Herbarium
Stobbo

Two threatened species; a cycad known as Cycadrangs (Figure 7) and a palm called
Ptychosperma macarthurii (Figure 8), although moleenic to the Shire, have a considerable
portion of their range within the Shire.

Figure 8 Ptychosperma macarthurii © NT Herbarium
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A further 117 species known from Litchfield Shime @ither found only in the NT or nowhere
else in Australia (but occur in other countriesplfiHeset al.2005).

Wetland areas, including lagoons and swamps suppgdvtelaleuca species and coastal
mangrove systems, are also predominant featurégwtite Howard River region (see Figure 9
below).Rainforests, riparian vegetation (vegetation neatevwvays) and wetlands provide key
habitats and watering points that support wildiifeoughout the year. Monsoon vine forests,
such as those at Holmes Jungle and Howard Spangsssociated with permanent creeks and
springs. Research has shown that these monsooffovasts, or rainforest patches, are ‘island’
habitats that provide important links in the preaéion of flora and fauna biodiversity across

the Top End (Holmest al.2005).

Figure 9 Coastal mangrove system on the Howard River

These rainforest patcheapport a dense concentration and diversity oftpldaspite their
small and scattered nature; contributing 13% ofNbethern Territory’s known plant species
(Liddle et al.1994). Notable amongst these species are the Ramssorea bulbifera and
Dioscoera transversahich are highly regraded by Larrakia as a foagre® (Wightman and
Andrews 1989).

Many of these species are rare and found nowhseebeit in Northern Territory rainforests.
Large numbers of birds, mammals and reptiles bapeldseek refuge in the dense vegetation
that offers protection from heat and predators.eRestudies show that many patches are
severely damaged by feral animals, weed invasidrcantemporary fire regimes (Liddét al.
2001; Liddleet al.1992). For example, it has been suggested thatment decline of
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Ptychosperma bleesé(Darwin Palm) populations in the Howard region ntigl in response
to wildfire and feral animal activity (Liddlet al.2006).

Figure 10 Ptychosperma bleeseri — Darwin Palm

The small size of most rainforest patches and swittered distribution has a number of
implications for their long term conservation (Wigtan and Andrews 1989). Birds and fruit
bats are vital for seed dispersal and pollinatsangconserving habitat corridors, such as along
creek lines and rivers, which connected isolatedh®s, is necessary for keeping populations
and habitat size viable. The presence of nativetatipn surrounding rainforests helps to
protect them from fire and invading weeds.

Figure 11 Howard River south of Power Road

2 There has been some debate over the taxonomic status of this palm and is variously called Ptychosperma blesseri
and Ptychosperma macarthurii
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Riparian vegetation, such as that found along #mk$ of the Howard River (see Figure 11), is
important to keep the waterway healthy and to pregeosion. Riparian areas also provide key
habitat corridors that allow for the movement oftebrate fauna. Wetlands also have flora
quite distinct from the dominant woodland vegetatiand there is a corresponding distinctive
fauna. Within the Howard region there are many sypiewetlands, including permanent open
water-bodies (such as lagoons) and seasonal swamdgoodplain areas with paperbarks or
sedges (see Figures 12 and 13). Mangroves, beaotleslt marshes are also tidal wetlands.
There are also some terrestrial habitats that @asionally inundated, including sandy
heathlands and pandanus woodlands.

Figure 12 Paperbark swamp Figure 13 Swamp with lilies and sedges

The lagoons and billabongs support a wide rangeandling birds. A significant proportion of
thel132 bird species recorded at Fogg Dam are waterlior example the Royal Spoonbill,
Jacana, Jabiru and Egrets (Fogg Dam Friends 2B88)s, water pythond.iasis fuscups
slatey-grey snakesfegonotus cucullatysnd keelbacksTfopidonophis mairji are common
in the Fogg Dam area (Brown 2002), and are likelige prevalent on the floodplain areas of
the Howard River. One mammal, the Dusky RRatfus colletdi has been identified as a
floodplain specialist (Madsegt al.2006) with a huge biomass, of 4.7 tkmecorded for the
Adelaide River floodplain. Wetlands also provideeasttial habitat for fish, turtles, crabs,
prawns and other crustaceans, macro invertebrateaguatic plants (Whitehead and Chatto
1996). The supra-littoral wetlaritien the floodplains of rivers draining into ShoayEhave
been identified as critical habitat for juvenilerBamundi.

® Guidelines for vegetation retention in the N.Tvédapecific provisions for these environments, and
provide for retention of adequate buffers arourehth
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The Howard Region contains important sites usedi@hnas staging points for migratory
birds. These areas are subject to internationaleagents that aim to protect migratory birds in
the East Asian Australasian Flyway. Tiartnership for the Conservation of Migratory
Waterbirds and the Sustainable Use of their Habitatthe East Asian — Australasian Flyway
(Flyway Partnership), which was launched in 20@fresents a renewed effort to conserve
migratory waterbirds and their habitats in the fiyw

Further, Australia is a partner in three bilategleements; JAMBA (Japan/Australia
Migratory Bird Agreement), CAMBA (China/Australiailytatory Bird Agreement) and
ROKAMBA (Republic of Korea/Australia Migratory Birdgreement). In addition to bilateral
agreements there are two multilateral agreemenishvane relevant to Flyway conservation of
waders. The Ramsar Convention (Convention on Wesla International Importance
especially as Waterfowl Habitat) promotes wetlaodservation, and the Bonn Convention
(Convention on the Conservation of Migratory Spe@eWild Animals) provides a
multinational framework for the conservation of naigpry species. Key nesting sites for both
migratory and local bird populations exist in amduand the Shoal Bay area.

The Shoal Bay and Micket Creek wetland area (labdebhoal Bay’ in Figure 4) has been
listed as a nationally important wetland casedwmdriteria:

1. Itis a wetland which plays an important ecologimahydrological role in the natural
functioning of a major wetland system/complex, and

2. The wetland is of outstanding historical or cultwgignificance.

There is educational value in the area, givenribgimity to Darwin. The area has been
identified as being of major recreational valu®srwin and also as a major food gathering
area for Aboriginal people (Higson 1995).

The Micket Creek area is a significant bird habitidh over 200 species of birds recorded. It is
also a dry season refuge for waterfowl and birdsrey (Australian Heritage Commission
1991). High numbers of migratory shorebirds redylase the areas' mudflats with counts of
more than 15,000 waders. The estuary creeks prevaignificant nursery for Barramundi
(Lates calcarife). Twenty-five migratory birds, listed on interr@tial agreements with Japan
and China (JAMBA/CAMBA), have been recorded frortemidal feeding sites, saline flats
and local sewage ponds. The most common of thedg &ie the Little Whimbréllumenius
minutus GreenshanHlringa nebularia Sharp-tailed Sandpipé€alidris acuminataBar-tailed
Godwit Limosa lapponicaBlack-tailed Godwit.imosa limosaGreat KnotCalidris

tenuirostris Large Sand Plovezharadrius leschenaultiMongolian PloveCharadrius
mongolusand Red-necked Stitalidris ruficollis. The area is also notable for the nationally
endangered Little Ter8terna albifronsand two other uncommon species, the Eastern Grass
Owl Tyto longimembrisnd Peregrine Falcdralco peregrinusand species considered to need
protection, the Radjah Sheldu€kdorna radjah Orange-footed Scrub FoMegapodius
reinwardt Bush Thick-kned®urhinus magnirostrisYellow ChatEpthianura albifronsand the
Australian Bustard\rdeotis australisSixteen further bird species are regionally uncam

and the nationally vulnerable Red Goshdvithrotriorchis radiatusis an occasional visitor to
the area (AHC 1991).
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Knuckey Lagoons and McMinns Lagoon have been listede Directory of Important
Wetlands in Australia as a supplementary sitelferNT, as part of the Darwin Peninsula
Swamps (McMinns Lagoon Reserve Association 1999jilanot considered nationally
important in their own right, as part of a suppletagy site the Reserve supports and
contributes to the values of other nationally intpnt wetlands across the Top End (Parks and
Wildlife Commission of the Northern Territory 2000)

3.2.2 Lagoons and other wetlands and waterbodies

The study area is characterised by extensive dyaiagstems, including the Howard River and
its tributaries, springs, swamps, floodplain araad lagoons. Surface water features include
lakes, lagoons, wetlands and streams and can haltiplmsources of water. These include
direct rainfall, runoff from surrounding areas ajrdundwater. There are therefore important
interactions between surface water features andriymalg aquifers and water can flow
between the ground and surface in multiple ways.

Streams can, for example, interact with groundwsystems by:
1. Gaining groundwater inflow;
2. Losing water to the underlying aquifer, or
3. Both by variably gaining and losing depending omtilme of year.

An aquifer is the term used to describe an undergidayer of water-bearing permeable rock
or unconsolidated materials (gravel, sand, silglay) from which groundwater can be usefully
extracted. Aquifers can occur at various depths.

A common misconception is that groundwater existsriderground rivers (e.g. caves where
water flows freely underground). This is only sommess true in eroded limestone areas known
as karst topography which make up only a smallgrgege of earth's area. Limestone areas are
found in the Katherine Water Control District, xample. It is more usual to find pore spaces
of rocks in the subsurface that are simply satdratiéh water — like a sponge — which can be
pumped out and used for agricultural, industrial@mestic water uses.

Lagoons, lakes and springs can also gain fromsa fo the underlying aquifer. A through-flow
situation can occur where parts of the lake recgreendwater and other parts lose water.
Some wetlands can form where groundwater dischaogés® land surface, and these tend to
occur at breaks in slope or topographic depresgMister et al. 1998). However, other
wetlands such as bogs are surface water dominatedregse where rapid drainage of water
from the land surface is prevented.

The flow of water between a surface water featakthe underlying aquifer is largely
controlled by:

e The difference between the surface water leveltaadyroundwater level. If the stream
level is higher than the groundwater level measwighin the aquifer, then the stream
has the potential to lose water to the aquifer/@and
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* The geological material separating the aquifer ftbensurface water feature. If a river
has a coarse gravel bed, this would allow the sasyement of water between the river
and the underlying aquifer However if the base lafigmon consists of a thick layer of
mud, organic material or clay this is likely totret movement of water (Schult and
Welch 2006).

Given the above, the surface water features offtheard catchment, such as the Howard
River and streams, lagoons, springs and swamp ar@ad¥e impacted upon differently from
ground water extraction.

M SE
Howard Spring

,
| Claystone
ke | e

.
V1
|

Dolomite

Figure 14 Diagram showing the connection between the Dolomite aquifer and Howard Spring. Source:
Haig and Townsend (2003)

Perennial springs, which are fed from deeper ddmamuifers, can be found at Howard
Springs (Figure 14) while chemical analysis of$peing discharges at Black Jungle Swamp
has shown that the source of the spring discharffem the shallow, Cretaceous aquifer (Haig
and Townsend 2003).

However by the end of the dry season there is agehan water chemistry that indicates the
discharge water at Black Jungle Swamp is souraed both the shallow aquifer and from the
deeper dolomite aquifer (Haig and Townsend 2003).

Connections between groundwater and surface wedex Beature of tropical savanna
environments and differ between the wet and drg@es(Figures 15 and 16).
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Wet season water cycle

When rain hits the ground, some of it runs off into streams and creeks,
some of it evaporates and some of it seeps into the ground
(infiltration). Water seeps into the ground by moving through empty
spaces or cracks in the soil or rock. As it moves down some of it may
be evaporated or used by plants, but the rest will move downwards
until it reaches the watertable to become groundwater.

transpiration
(water coming out of plants)

Figure 15 The Wet season water cycle showing infiltration and filling of the aquifer. Diagram by Adam
Liedloff, CSIRO

Dry season water cycle

Water from aquifers flows into the streams, rivers and \
wetlands through springs and streambeds so the river
keeps flowing.

transpiration

plant water use

Between June and October the river water
mostly comes from the ground (this is

called ground-water inflow) -> <____ little rain and river levels drop.

Figure 16 The Dry season water cycle showing the importance of springs and groundwater inflow to
maintaining river flow. Diagram by Adam Liedloff, CSIRO

evaporation
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There are more than 130 lagoons in the study ahngghwduring the wet season, cover close to
1500 ha (Schult and Welch 2006). However, verlelig known about the factors that control
their water levels or why some are perennial ahérstare seasonal. While direct rainfall
probably contributes a large proportion of anneahiarge to lagoons in the region, there is a
substantial shortfall between rainfall and evagordt meaning that the lagoons must also be
recharged by rainfall runoff from the surroundirsgahment and groundwater. The relative
contribution of recharge via runoff depends on mber of factors, such as the size of the
catchment, development within the catchment (edaglified drainage patterns) and soil
infiltration capacity (i.e. soils with low infilttéon capacity produce high runoff). However at
the end of the dry season, there are lagoons énsisp after the surrounding region has been
drained of shallow groundwater. This phenomenafiten seen as the formation of a “perched
lagoon” in areas where depressions in the grourfdcihas caused the ponding of wet season
rainfall (see Figure 17 below).

Perched Lagoon Wetland End of Dry Season
Knuckey's Lagoon (September - October)
W E
Wisehart Stuart Knuckey's
Road Highway Lagoen

Holmes Jungle

Al Nature Park

Lagoon
40m P . is
Shallow Soils are fully Drained
e "Perched"
“‘“.-—-—'——-——-L.__‘_ Little or NO
e e e e T e S T Spring

IR LR S R e e Dise R e sl sl s el : -‘\-\\ k. Flow
Clay, Sandand Claystone | T s e om |
i ; Fin ,_.,\ ',/1__:.7/‘,,{2??;}_/__ 7 'T_’ A EVEI """ : : elev.
o e e '/"_r 2 .‘/{W , H{f{j'
,l‘j/) £ r/ ///J /{',/_') £ / i
..
1 Km
Looking West Towards Darwin Airport from Knuckey's Lagoon |

Figure 17 Cross-sectional schematic diagram showing ‘Knuckey’s Lagoon’ perched at the end of the dry
season. Source: Haig and Townsend (2003)

The bottom surface of the wetland consists of arl@§ organic mud that acts as a semi-
impermeable boundary, slowing the drainage of wai¢of the lagoon. The lagoons evaporate
at a rate of approximately 2 metres per year, hewthere can be high variability in
evaporation between lagoons as shown in Figurénl@&mparison, the regional water table
drops from 8 to 10 metres from the peak of theseaison to the end of the dry season. As a
result, the shallow depressions, which form thecped lagoons”, are left above the water
table (Schult and Welch 2006).

The rate and timing at which the groundwater |éa$ is likely to depend on local
topographical features (e.g. slope, elevation)thadbility of the aquifer to transmit water

* Mean annual rainfall = 1.7 m, Mean annual pan ex&tfon = 2.6 m, Darwin Airport.
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(e.g. porosity of soil/rock), which may in turn eét water levels of lagoons. It should be noted
however that water levels in the shallow aquifer lwighly variable during the wet season (D.
Yinfoo, pers. comm.). There are numerous examgl#s® ‘perched lagoon’ phenomenon
throughout the Howard River region. Some of thedseknown occurrences are the lagoons
known as McMinns, Lambells, Girraween and Knuékey

0.0
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-1.0

-1.5

-2.0 O

Water level change (m)

-2.5 —&— London Lagoon o
O+ Knuckey Lagoon : ]

3.0 O
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Mar 04 Jun 04 Sep 04 Dec 04 Mar 05

Figure 18 Water level changes during the dry season of 2004 in two contrasting lagoons: London and
Knuckey’s Lagoon which represent the two extremes of water level measured in the Study of Fifteen
Lagoons by Schult and Welsh (2006)

In summary, as many of the lagoons in the Howagibreare perched, once the groundwater
table recedes with the onset of the dry seasorwdter bodies no longer recharge and continue
to lose water to evaporation. If the water tabtedes earlier in the dry season, the water body
will lose water to evaporation without being reaet for a greater part of the year. In some
cases this may lead to an early drop in lagoonmatels and a change in the ability of the
wetland system to provide ecological services.

There is anecdotal evidence that surface watea&in is occurring from lagoons in the
Howard region. Currently no permits have been iddnethe NT Government for surface water
extraction from lagoons in the Howard region. Ampeifor water extraction would be required
if the water was to be used for commercial purp@seBor for watering areas greater than half
a hectare (including household gardens). UndectineentWater Act 2004NT) landholders

who either own land or who live immediately adjadctena waterway have the right to take
groundwater and surface water for domestic purpag@sdering stock, and for domestic

® Domestic water extraction from lagoons is notriged and there is limited knowledge on current or
historical unlicensed lagoon water extraction om fggoons Lamche, G. 2008he Health of the Darwin
Region Lagoons (Northern Territory): Trials of natially proposed wetland condition indicators
Aguatic Health Unit, Department of Natural Resosydenvironment and the Arts, Darwin..
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gardens of up to 0.5 hectares without a licencerd lare currently no limits on the amount of
water that can be extracted from the river or lagofor these purposess there is no
requirement for either a permit or a meter on bprgaping surface water from the river or
lagoons, current surface water extraction is unknow

Water licenses are also available for constructioth road works, which may permit the
pumping of water from a nearby lagoon, billaborrgek, river or bore over relatively short
time periods. Those licenses require that pumpatg te returned to the NT Government. No
works requiring such a license have been undertakére study area over the last few years.

3.2.3 Hydrology

The average annual rainfall measured at Darwingkiris 1,700 mm. The majority (80%) of
this rainfall occurs between December and Marcle dity season period extends from May to
October, when little or no rainfall is recordedie®im flows correspond with rainfall activity,
and are seasonal in nature. Typically, flows conmoeén December and cease in June. With
the exception of deep pools and occasional sprthganajority of waterways dry out
completely (Padovan 2003).

Aquifers in the Darwin region

Within the study area, the Howard East Borefieltb¢smted within the Howard Groundwater
System. The groundwater system comprises thredeasjui

» The uppermost aquifer developed in the lateritmedile of the Cretaceous sediments;

< Anintervening aquifer developed in the sandstanieat the base of the Cretaceous
Darwin Member, and

e An aquifer developed in the weathered top of thedoProterozoic Koolpinyah
Dolomite - this aquifer is the focus for most wateurce developments in the area
because it has the potential to provide high yialld good quality water from
individual bores.

The Koolpinyah Dolomite aquifer is semi-unconfiregr the Howard East Borefield and
confined to the north of Gunn Point Road by therlyireg Cretaceous sedimenf@ry season
groundwater movement in the weathered KoolpinyaloDde, is directed towards the major
discharge zones such as Howard Springs and Metaresk and a number of effluent streams
in the region If the water table within the shallow aquifer dsdgelow the laterite subsoil
layer, lateral flow ceases and water only movesicadly to lower aquifers (Schult and Welch
2006). Following the cycle of natural drainage aotlvithstanding the extraction of
groundwater, the aquifer system in the study re¢gspecially the shallow aquifer) is fully
recharged each wet season. During the wet seaster, levels often reach the ground surface
and then gradually decline during the dry seasomeadsr is lost to the deeper aquifer,
transpiration by vegetation and discharge to stseam
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Bore yields from the Koolpinyah Dolomite vary aadioig to local lithological variations
however investigations have since delineated dfietdecapable of supplying 60ML per day.

The yield from the fully developed borefield in thieMinns/Howard East area is also subject
to further consideration. The process by which thill be determined will be mapped under
the proposed Darwin Region Water Allocation Pldime plan considers the resource on a
whole of catchment scale and will guide a publiogesss of allocating available resources to
designated users including public water supply @aoand Water Corporation 31/10/08).

In a study of the water balance of the tropical dland ecosystem in the Howard River
catchment it was discovered that the small patohesinforest and Melaleuca swamp forests
are sustained by groundwater through-flow from aegh areas dominated by Eucalypt savanna
— the dominant vegetation type of the Howard catfinfsee Figure 19 below). However
increased development in the area since 1980 bakad in a drop in end of dry season
groundwater levels compared to groundwater levelsuabject to the same intensity land use
(Liddle et al.2006).
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Figure 19 Annual water balance for the eucalypt savanna ecosystem. Source: Cook et al. (1998)
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As an example, the endangered pRltychosperma macarthuri of common name Darwin
Palm — occurs in monsoonal rainforest patchesarHbward catchment. Figure 20 shows the
distribution of rainforest patches within the Damwegion that support Darwin Palm
populations. These patches include Bankers JuBdlean Koolpinyah Station, Whitewood
Road (WR) rainforest, Daminmin (D) rainforest (Wallmanaged) and Black Creek (BC),
Crocodile Creek (CC) and Black Jungle (J3) wittne Black Jungle Conservation Reserve,
and each is dependent upon permanent sources stumeo{Liddleet al. 2006).
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Figure 20 Distribution of rainforest patches containing populations of Ptychosperma macarthurii. Source:
Liddle et al. (2006)

According to predictions by Liddlet al. (2006), who modelled groundwater drawdown due to
rural development after a run of three consecugirgrage wet seasons, the water table at
Whitewood Road rainforest is lowered an additi@ral by the end of each dry season,
because of existing rural development (drawn fraagtand Towsend 2003; See Figure 22).
However, the impact of development and drawdowthefwater table due to bore use seems
quite localised. Using the same modelling scenitegpredicted additional drawdown at the
other rainforests in the Howard Catchment suppgitie Darwin Palm located away from
rural development floodplain is only <0.1m.

The number of adult palms at Whitewood Rd decrbages0% between1990 and 2000
(Liddle et al.2006). This has been associated with occurrenegtehsive wildfires thought to
be exacerbated by the drying of the rainforesttpatrlier in the dry season from increased
drawing of water from bores in the area (see Fi@dje While major fires tended to correspond
at times when seasonal rainfall has dropped, stiggdbat the rainforests might dry out and
become particularly vulnerable to fire in periodsoaver than average rainfall. More extreme
and lower rainfall periods in the 1950s and 60smditiresult in the devastation of palms
(Liddle et al.2006). Also, the population collapse at Whitew&atithat occurred in the 1990s
has not been observed at other populations, indic#tat the decline was not simply a result
of regional rainfall (Liddleet al.2006). According to Liddlet al(2006) the vulnerability of
the palms to fire appears to reflect a drying duhe habitat as a result of an underlying
change in hydrology.
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Figure 21 The potential relationship between the number of water bores in use in the Darwin rural area,
rainfall and occurrence of fires in spring-fed rainforest at Whitewood Road. Source: Liddle et al. (2006)

Figure 22 shows the amount of groundwater drawdownetres, at various points across
McMinns dolomite aquifer at the end of the dry ssa#ccording to Haig and Townsend
(2003) the Figure ‘is a plot of drawdown contouai the combined effects of the domestic,
agricultural and municipal bores in the area aroMiet¥inns and Girraween Lagoons. For the
analysis, the level of rural pumping and the regbacenario were estimated. The situation
shown accounts for a recharge scenario which repteshree consecutive average seasons
(D.Yin Foo pers. comm).

Figure 23 shows the approximate distribution ofsaacross the aquifer and their average
annual pumping rates. In more developed areas vehkigh concentration of bores is present,
such as the rural areas of Girraween, Humpty DaoheMinns Lagoon, the groundwater
levels at the end of the dry season have lowereé than surrounding areas — to between 6
and 10 metres each dry over the last 20 years.ldtadised lowering of the groundwater level
at the end of the dry season is due to water didrafD.Yin Foo pers. comm. 15/5/08).
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Figure 22 Map of Humpty-Doo, Howard Springs and Lambells Lagoon area showing location of drilled
bores (in red) and localised drawdown on the aquifer (in metres) over the course of a Dry season. Source:
Haig and Townsend (2003)
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Figure 23 Map of the Dolomite aquifer and location of drilled bores of varied pumping volume. Source:
NRETAS (2008)
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3.3  Regional development context

3.3.1 Population

According to the 2006 ABS Census data, approximdt2/000 people live within the study
area (ABS 2007) The population of Litchfield Shire is expectedatdeast double, increasing
from 15,400 in 1999 to between 29,400 and 59,5(DE1 (ABS 2001). This is a result of
several factors including the desire for ruralriiyj expansion of the Darwin and Palmerston
populations resulting in increased demand for kamdl property, subdivision of current bush
blocks into higher density living, land releasefenhg town amenities such as connection to
town water and the growth of the horticultural secthe intensification of land use and
increased diversity of such land use has accomgaumipulation growth.

Il Il
85+ B Female 2006
O Male 2006

- %
Age 40444 [ [ [ [ [ [ !

0 100 200 300 400 500 600 700 800
Population

Figure 24 The Litchfield Shire population, by age and sex, according to ABS Census data 2006.

The population structure of Litchfield Shire is cheterised by a significantly larger population
of males, who outnumber females by nearly 18 pérdegure 24).

3.3.2 Land-use

Customary use

The original inhabitants of Litchfield Shire incled the Larrakia and Wulna Aboriginal
peoples. Larrakia are today the significant langugrgup with customary associations with the
Howard region — as their traditional lands inclueléch of the Darwin rural and Gunn Point
areas (Wells 2001). The Howard region providesltidudflats and mangrove lined creeks,
freshwater lagoons, floodplains, open woodlandsaesdl the sea itself which contains a

® This includes those people living within postceegions 0835 and 0836.
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variety of plants, animals and marine resource whie managed, harvested, hunted and fished
by Larrakia people’ (Wells 2001: 7). The spring-fadgles and rainforest patches provide
important habitat for medicinal plants. Althouglampis and animals are not harvested as
intensely today as prior to colonisation, the sameas that were historically important

continue to be visited by Larrakia families. Thesgude visits to culturally important sites:
‘conception sites, birthing sites, burial sitesesiconnected with men and women’s ceremonial
activity or ‘business’, and the landmarks whichresgnt the movement and location of various
Dreamings’ (Wells, 2001 p 6). Archaeological sitesluding significant shell middens, at
Shoal Bay and Buffalo Creek, represent specifizipation sites where resource usage was
particularly intense. These places exist as a réeniof the importance of coastal areas and
creeks as food sources.

Certain lagoons, such as Knuckey Lagoons, haveeipast provided an important meeting
place for multiple Aboriginal tribes, whose membeeselled between traditional home lands
to the south and east and remote pastoral staimhsther places of work. Other wetland areas
provided important grounds for ceremony and irigiat In the Howard River area, it is
plausible that the greatest land use change hasviiegessed by the Larrakia in the very recent
past. The following comments by David Mills attesthis:

It was when | was working with Department of WdHett | seen the damage at Shoal
Bay, the bulldozers and gravel pits. They bulldcaéthe old roads and there were
gravel pits everywhere. We used to ride our bikegleere to get geese and fish and
there were just gravel pits everywhere. We usepbtanywhere. Leanyer, there was a
swamp. Shooting geese. At Humpty Doo we useddatgbere to get geese or water
birds. We’d ride out there. Nearly forty miles wher think of it! Used to get a feed
of geese...We'd carry them home around our neckshitnof rope. They were heavy!
We had to walk through the swamp and the grasssewdsgh and just full of leeches
and snakes and you name it (Wells 2001; p70).

The values associated with Aboriginal use and @agor with the region will be more fully
discussed in section 4.1 below.

Agricultural and pastoral use

European settlement in the Litchfield Shire datesf1864 when the area was first surveyed,
although initial settlement was slow, with land bséng mainly agricultural and pastoral.
Some growth took place in the 1870s and 1880xviatig the construction of the Overland
Telegraph Line.

Governments of this time sought to encourage alfpiiacross the Top End believing that
because of its tropical location, the region wdaddwell suited to crops such as sugar, rubber,
coffee, tobacco, hemp, maize, rice, arrowroot, pesartea and cotton (Courtenay 1982; Jones
1980). Sugar was thought a good prospect and,16,1Be government offered a 5,000 pound
reward for the first 500 tons of sugar to be gramd milled in the Territory .The first Sugar
Grant was issued to A.W Sergison for plots on tdelaide River but the property was
abandoned by 1884 after unsuccessful attemptote gugar (Wilson and Estbergs 1984).
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Otto Brandt set up within what is now known asltitehfield Shire, at Shoal Bay. He was the
most persistent of the planters, planting a tniapaf 20 acres of cane in 1883, which he
doubled the following year. Early results were ameging, so Brandt brought sugar refining
equipment from Queensland in 1885 and employedté&tibmen. The Government Resident
inspected the 1885 crop and wrote:

None amongst us was prepared for the fine luxuriaop we saw ... we looked down
upon about 40 acres of perfect growth, leavingdgelitor the planter to desire. The
average height of the cane was nine {eéthfield Council 2008).

However Brandt’'s sugar production was subsequgtalyued by bad luck. He produced 15
tons of low grade sugar before his machinery biken in 1886 and the rest of his crop was
lost before the mill could be repaired. Most of sugar he had been able to mill was
subsequently ruined when the boat that was cariiy/tegDarwin was caught in a squall. Long
term however, the low lying land which Brandt hdubsen was salt impregnated and its
productivity declined over successive seasons. A mnaaned Moore also attempted to grow
sugar at Shoal Bay but abandoned the venturetafteyears.

More substantial horticultural growth took placetlie post-war years, with the most significant
development from the 1970s. Since 1996, Litchfiethire has experienced a marked increase in
population, a result of new residential developnat increased interest in horticulture and
other land uses.

Today, production from the Litchfield Shire makesimportant contribution to the Northern
Territory’s agricultural output. Eighty-five permeof the $26.8 million of vegetables grown in
the NT in 2007 were from the Litchfield region (ABB07). The total value of the fruit crops
grown in the NT in 2007 was $51.1 million, with 8% grown in the Litchfield Shire region.
The main fruit crop grown is mangoes. Between 18%8 2004 the growth of mango plantings
in the Howard Springs/Virginia, Humpy Doo/Bees Greaed Lambells Lagoon/Middle Point
areas increased from approximately 46 300 tre2340600 — nearly a six-fold increase (ABS
2007).

The growth in market gardens since 2004 has suggbarsignificant increase in the production
of cucumbers and Asian vegetables. There are nowndr100 growers and 65 established
Asian farms operating in the Darwin rural area.yrpeduce a range of Asian and traditional
vegetables for local and capital city markets. Adow to a report by the NT Government
(White 2004) the mango industry has recently apétia transformed from an industry
dominated by small enterprises managed by semeestior part-time growers to more
commercially focussed productions ‘increasinglyasmtrated on a small number of medium to
large-scale commercial farms, located in the owteal areas of Darwin and Katherine’ (White
2004 p iv) and while some growers have significaaipanded their productions, by
increasing their tree numbers, other producers reweved trees, chosen not to pick fruit or
sold the property (White 2004) it has been suggeiat the sharp spike in bores drilled in the
Darwin rural area in the mid 1990s, as shown inufe@6, is in part a response to changes in
mango production.
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Mining

The study site is also an important one for thevigion of minerals, sands and other
construction materials. Specifically, low value eréls such as fine sand and gravel are
extracted from shallow mines in the Howard regidinpresent, mining for fine sand in the
Darwin region removes approximately 41 ha of natiegetation per year, but this is expected
to rise by 70% by the year 2020 (Doyle 2001). Faed is mined from shallow sandsheets,
which mostly occur in the immediate vicinity of ers and creeks or associated with palaeo-
drainage lines (Pricet al.2005). There are approximately 250 extractive ngrienements
within the outer Darwin area, including grantedskesaand those under application. Other
extractive minerals used around Darwin include find coarse sand, natural gravel, crushed
rock, porcellanite, clay, soil and dimension stofige average consumption of extractive
minerals (crushed rock, gravel and sand) in thevaregion over the last 4 years was 1.3
million tonnes, estimated to be half the Territaxgrage of 2.6 million tonnes. The estimated
demand for extractive minerals in the year 202QterDarwin region is 2.2 million tonnes.
Figure 25 and 26 are Google images of two sandsnghe Howard River: The mine in
Figure 26 is operational.

Figure 26 Operational sand mine on the Howard River. Photo: © Google Images
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Mining is exempt from groundwater and surface whtensing under the currewater Act
2004(NT) but is subject to licensing for discharge steamanagement and pollution under the
Waste Management and Pollution Control Act 1898). There is no limit on water extraction
for mining, however there are avenues for miningppsals to be subjected to either a Notice
of Intention and Public Environmental Report/Enwimental Impact Statement process. These
processes require proponents to detail water didraates, discharge and usage and show
how they intend to ameliorate impacts. Few extvastimines have undergone this kind of
environmental assessment however. They are insfgadved and regulated under Mming
Act and Mine Management Adthere is a Memorandum of Understanding betweemimes
Department and NRETAS through which developments@la certain threshold are referred
to NRETAS for environmental assessment.

A Bore Construction Permit is only required if thare is drilled outside the mining lease and
within a water control district i.e., on the adjatparcel of land to the mining lease where the
miner’'s accommodation is located.

Rural residential

While the early history of agriculture in the stuggion is not notable for successes, as the
population increased, mainly on lots of 8 ha os |¢sere was an upsurge of interest in
agriculture on both a commercial and semi-commeaciobby farm basis. Litchfield Shire
also continued to develop as an alternative pladize¢, emerging as a separate identifiable
entity with its own development pressures and opjdies (Northern Territory Government
2002).

The concepts for future residential developmentiichfield Shire, taken from the Litchfield
Shire Planning Concepts and Land Use Objectiveg 286rthern Territory Government 2002)
accommodate future population growth, maintain munn lot sizes within existing
subdivisions in established rural living areas arghte opportunities to cater for various
aspirations in relation to rural lifestyle.

The concepts incorporate:

» Continuation of 2 ha subdivision predominantly fesidential purposes generally in
the Howard Springs, Bees Creek and Humpty Doo itycal

» Continuation of 8 ha subdivision for a range ofsuseluding rural living and
agriculture (includes horticulture and aquacultunehe southern part of the shire;

* Provision for future rural residential subdivisiohlots less than 2 ha in specific
localities;

* The creation of opportunities for alternative runahg lifestyles, and
e Further provision of urban sized lots within appiafely serviced district centres.

A new high density rural living zoning is also poged within the Land Use Objectives and
described as ‘estate development’:
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Estate development provides opportunities for aarahtive communal rural lifestyle
and may provide opportunities to protect areasatfinal vegetation or of
environmental significancé@Northern Territory Government 2007)

Such development could include areas held in contitiersuch as units. At the same time
there is concern for maintaining the ‘existing funang amenity’ and an awareness of the
impacts of high density housing and the need for@priate buffers. The provision of
communal water supply and sewage waste disposaufdr development may also reduce the
impacts of development on natural resources (Nomtfierritory Government 2007).

Recently, there has been a trend away from lardpar Subdivisions to predominantly 2 ha or
smaller lots, creating a higher density of liviagpd also increased provision of services such as
reticulated water to a larger proportion of theydafion living within the Shire. It is likely that
an increasing regional population, increased derf@niairal living and vacant land more
generally, has stimulated the move to provide noptéons for living, including higher density
to accommodate demand. Regulations requiring négigisions to provide reticulated water
and septic systems for blocks smaller than 2 hestiaave been passed in response to
increasing pressure on groundwater supply froml looges, as well as health considerations. It
IS necessary to position bores (particularly bdines are to supply water for drinking and other
household use) a sufficient distance from septiggevent leaching and contamination
(Northern Territory Government 2007). Power and &/&ats completed significant studies into
the risks to groundwater, e.g. from domestic septagl extractives mining in the rural area.

3.3.3 Water use

It is difficult to accurately describe current watese within the Darwin region because of the
limitations of water monitoring and regulation gysss. It is known that demand for
groundwater in the Darwin rural area has been asing, as reflected in the number of bores
that have been drilled in the area, as shown iargig@7. According to Power and Water
Corporation some areas (e.g. Girraween) were @ilgiput onto reticulated water because
drilling conditions and geological issues creatificdities in achieving a reliable bore supply
(Power and Water Corporation 31/10/08).
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Figure 27 Number of bores drilled each year and cumulatively in the Darwin rural area. Source NRETAS
(2008)

Water agencies have developed estimates basedtam@ssumptions about consumption

rates. Table 1 below shows the Department of NeBRgaources, Environmental and the Arts
estimates for annual water consumption from doroelsarticultural and town water supply
bores (operated by Power and Water CorporatiothdrDarwin rural area.. The figures

provided for the town water supply bores are notredes as these bores are metered. However
at present, stock and rural domestic bores arbarametered (except those in the Darwin Daly
Bore Metering Project) nor licensed, nor do theyeha capped rate within or outside the water
control district in the Darwin region. This applies both groundwater and surface water
extraction (from the river, lagoons etc).

Rural Residential Bores

— Annual pumping ~ Estimated in 2005 at 1ML per bore  (one Olympic size
swimming pool)

— Estimated total 2005 pumping — 1800ML

— Re-estimated in 2008 to be between 3.5ML and 8ML pu mped each year per
residential bore

Horticultural Bores
— Annual pumping per bore ~ 1.5ML
— Estimated total 2005 pumping —3600 ML

Town Water Supply Bores
— Currently 6 TWS bores in operation
— Metered 2005 TWS pumping 1100ML

Table 1 Estimated and actual water use from rural residential, horticultural and town water supply bores in
the Darwin rural area. Adapted from NRETAS (2008)
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Currently, large groundwater users (land ownerh Wires that pump more than 15 litres per
second), require a licence under Water Act 2004NT) if not pumping for stock and
domestic purposes. Small water users (land ownginsbares that pump less than 15 litres per
second) are not legally required to have a metdrarDarwin Rural Water Control District
under an exemption from the Northern Territory W#et. There is currently insufficient
information to identify the proportion of bores tli or don’t have meters. Surface water
extraction for commercial purposes is also licersmoss the NT. Water Licensees are given
an entitlement to extract water from a water sogceund or surface, such as a river),
including maximum monthly usage ‘caps’ to whichytlmust adhere, as well as ensuring that
they only extract their allocation of 20% of thee flow at the time of extraction for Ground
Water Extraction Licences or 20% of Maximum Extedoté Yield in the case of Ground Water
Extraction Licenses. This allows for 80% of theowage to be available to the environment.

Metering is a mandatory condition under the extoacicence and they are audited by Water
Management Board staff on a regular basis. Licenasealso required to submit monthly
pumpage results regarding extraction amounts. Bemam entitlement and usage will result in
revocation of the licence. These large users apgined to meter, record and report their water
use. However, there are no standards for such speteaning that the information the NT
Government collects from these water users is Iy reliable. There is, therefore, no
information on overall water use. A trial voluntanetering project is currently underway to
refine estimates of how much water is being usedriwate bore owners (2007)

Horticulture

There are a number of crops grown in the study. 8ilea water demand and pattern of usage
for each crop varies. For bananas the irrigatiqulieg per day must be at least equivalent to
the evaporative loss (Diczbalis and Toohill 1993)t bananas grown near Darwin, the month
in which there is the greatest difference betwesilable rainfall and evaporative loss is
October. The maximum pumping requirement during thonth (where watering efficiency is
85%) is estimated to be 3.17 ML/ha to make up hogt&all between rainfall and evaporative
loss (Diczbalis and Toohill 1993).

Mangos are another common crop grown within thdysarea. In a new planting, trees must be
irrigated throughout the year for the first 2 ye@gzbaliset al.2006). According to advice
published by the NT Government for prospective nogmgducers — a figure of 100
L/tree/week is deemed sufficient for the first tyears (Diczbali®t al.2006). After the second
wet season trees are generally only irrigated duhie flowering and fruit development period;
the 5 month period between July and November idtlieseason. The following table shows
the average mango tree water requirements in ligesreebased on tree density and canopy
cover. The water use rate for each mango tree,enthertree density is140 trees per hectare
and the canopy cover is 5000m2 per hectare, is L#f#s per day (Diczbalist al.2006) or
about 0.4ML per tree per month. Watering of 20@drander these conditions for 5 months
would require 42ML of water (200 trees x1400L/ddpRdays).
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Trees per hectare
Canopy cover m 2/ha 80 100 130 140 160 180 200
1000 490 390 330 280 250 220 200
2000 980 780 650 560 490 440 390
3000 1470 1180 980 840 740 650 590
4000 1960 1570 1310 1120 980 870 780
5000 2450 1960 1630 1400 1230 1090 980
6000 2940 2350 1960 1680 1470 1310 1180
7000 3430 2740 2290 1960 1720 1520 1370
8000 3920 3140 2610 2240 1960 1740 1570

Figure 28 Average mango tree water requirements (Darwin and Katherine areas) in litres per tree per
week, based on canopy cover and tree density. Source: Diczbalis et al. (2006)

Cucumbers are now the major vegetable crop of dpeHnd, which is the result of greater
water availability than growers face in the southatates. The amount of Asian vegetables
produced between 2004 and 2005 more than doublegtoduction of around 6000 tons. In
2006/07 these farms contributed about $30 milliolteds in sales to the wholesale markets.
Tropical fruit growing, cut flowers and nurserigs also popular. Each of these industries
relies on the availability of water for irrigatiavith some requiring significant amounts of
water (Diczbalis 1999).

Annual vegetable and melon crops are particuldgi hisers of water. These crops require
irrigating at critical points during their relatiyeshort life span (10-20 weeks). Perennial tree
crops tend to require less water and managememftiaual crops, although water is still a
critical requirement. Some tree crops (mango astiea) require little or no water for their
survival during non-flowering and non-fruiting griwperiods; whereas, fruit trees (e.qg.
carambola, mangosteen, jackfruit and banana) frettewtropical environments require
continuous irrigation throughout the year. Cropetyqfluences rooting depth which determines
how much available soil water the plant is ableafwinto. Effective root depths vary from 15-
30 cm for vegetable crops to 80-100 cm for mang tr@ps (e.g. mango, citrus).

In estimating irrigation usage per bore in the MoNMs/Howard East, Yin Foo (2004)
determined that the average horticultural block $z3ha. In developing an applicable
pumping rate per bore for horticulture in the reda, an estimate of 15ML/bore/annum was
derived based on the average block (3ha) applyiagrtaximum watering rate (10ML/ha) for 6
months of the year (Yin Foo 2004). A daily estiroatof bore use on a monthly basis for
horticultural irrigation in the study area is shoimriTable 2.
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Month Irrigation Usage per bore (kL/day)
Jan 1.3
Feb 1.3
Mar 1.3
Apr 12.7
May 50.9
Jun 63.6
Jul 63.6
Aug 63.6
Sep 63.6
Oct 63.6
Nov 63.6
Dec 50.9

Table 2 Estimated Irrigation Usage per bore from the Howard region (McMinns/Howard-East Groundwater
System) Source: Yin Foo (2004)

Rural domestic

Riparian use is considered to be the public rightike water for domestic and stock purposes.
In the Darwin rural area this is considered toH®edroundwater extracted from private bores
for personal use and the irrigation of approximab hectare of garden and the watering of
stockWater Act 2004NT).

The sub-division of existing rural house blocks bastributed to a substantial growth in the
sinking of new bores in the rural area for stoct domestic purposes. There are also a
significant number of rural residential blocks rumgn‘hobby farms’, with estimated high water
use, including cut flowers and mangos The total Imemof production bores in the Darwin
catchment area, which is larger than the Howar@Rstudy area, is estimated to be 2,700. Of
these bores, about 600 are considered to be us@ddation purposes (Haig and Townsend
2003). The growth in total bore development for Bla@win rural area can be seen in the time
series maps prepared by the Power and Water Coignofaee Figures 28 to 32 below).
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Figure 29 The total number of bores in the Darwin rural area in 1970
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Figure 30 The total number of bores in the Darwin rural area in 1980
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Figure 32 The total number of bores in the Darwin rural area in 2000
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Figure 33 The total number of bores in the Darwin rural area in 2004

A conservative estimate of the number of borgbéncatchment area designated as being used
for riparian use would be about 2,100 (Haig and figend 2003). An estimate of rural

domestic rate of use is approximately 7 ML annufdtyeach bore. This estimate is based on a
“return to sewer” of 380 litres/day/person for a family of four athe irrigation of 0.5 ha of
garden at a rate of 50 mm per week for 6 month®bLR. The total amount of groundwater
extracted from the 2,100 domestic bores withintibendary of the Darwin Harbour catchment
is about 14,700 ML/YT.

If land owners choose to connect to the Darwin wsigpply network at least some of the costs
will be borne by the individual, and there is agegtion at least that these charges are very
high (Stratoret al. 2008). There is a contribution scheme that meaaitsRower and
Water/Northern Territory Government may pay for ifffeastructure and each landowner that
wishes to connect pays a contribution or proportiboosts. This is called the Water and
Sewerage Services Extension Policy (WASSEP). Gustselated to the number of customers
on the new line, the length of property frontade, ¢osts of pipeline and the benefit/impact on
the overall water supply system (Power and Watep@ation 31/10/08).

According to some current rural bore owners liviimghe Howard region, the combination of
initial connection costs and the ongoing cost aferaesults in little incentive to convert to
town water supply and relinquish their bore. Thiehfield Planning Concepts and Land Use

" This term refers to the amount of water that &klarged into the sewer system (or similar) for
collection and treatment and does not include steurface, and groundwater not intentionally adeditt
in to the sewer system.
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Objectives (Northern Territory Government 2002}esthat to minimise impacts on both the
amenity of existing rural living areas and the eowiment, rural lots less than 2 ha should be
connected with both reticulated water and seweaageell as other waste disposal. Currently,
cost of connection to sewerage is prohibitive altdrAative Septic Systems (individual
tertiary treated systems) are preferred (PoweNdater Corporation 31/10/08). Consequently
the new rural residential developments are conddat®arwin’s reticulated water supply
system and are charged for the use of water.

Darwin’s water supply

Borefields in the Howard Region have been supplémgiarwin’s public water supply for
decades. The municipal water supply for the grdagewin region is derived from a blend of
approximately 90% surface water with 10% groundwdibe surface water is sourced from
the Darwin River Dam and is mixed with water pumpredn the McMinns and Howard East
Borefields (Power and Water Corporation 2006b).

The McMinns and Howard East borefields, locatedeximately 25km southeast of Darwin,
consist of a total of 6 production bores in theodate aquifer. The bores are around 60m deep,
with pumping yields of between 35 and 80 Litres gezond.

Bores in the McMinns area have been used for puldier supply since 1966, with four bores
now operational. Stage 1 of the Howard East Bda:feonsisting of two additional production
bores, was completed in December 2001 at a cé&t.8fmillion (Power and Water
Corporation 2003).

Total extraction from the borefields is approxinia#-5000 ML/year, with a total licenced
entitlement of 8420 ML/year (David George, pers om

Further stages of development of Howard East Belefo meet Darwin’s growth demand
were first proposed in the early 1980s. In the h880s the bores for Stage 2 were drilled (D.
George pers comm.). A report by Power and Wat200® flagged the borefield for
development in 3 additional stages over the folim5 to 20 years, at which point it was
thought it could supply up to 24 percent of Darwin/ater (Power and Water Corporation
2002). The proposed Howard East Borefield Stagel@ciated within the Water Management
Zone (WMZ), in an undeveloped area. Bores for skagje were drilled in the 1980s and four
were prepared (by NRETAS) for use as productioe$ar 2005. These bores can produce
approximately 4000 ML/year. The estimated costedfedoping this borefield is approximately
$8 million (Power and Water Corporation 2006a).afaplication to increase overall
groundwater extraction from the aquifer, using ¢hlesres, has been stalled since 2006 pending
the Water Allocation Process.
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Figure 34 Darwin’s water and sewerage infrastructure showing the relative amounts of water pumped from
Darwin River Dam and McMinns/Howard East Borefields to supply Darwin with water. Quantities shown
are from 2006. Source: Power and Water Corporation (2006a)

The Howard East Borefield is zoned a Water Manage@iene under the NT Planning
Scheme, with the intent of protecting future puliter supply from this area through the
control of certain activities and developments. Tofithe existing bores, and all proposed
future bores, fall inside the WMZ, however the 4NMins bores do not.

In 2004-2005 a risk assessment was undertakertéontiee the impact of septic tank systems
contaminating groundwater in the McMinns / HowaabsEarea.(Power and Water Corporation
2005). The study found that an exclusion zone Of#@tres is required to achieve an
attenuating travel time in excess of 100 dayspatraping rate of 4 ML/d (million litres per
day). It was also recommended that the Exclusiare4&Z) be accompanied by a
complementary Active Management Zone (AMZ) of atar 200 metres around all Power and
Water bores.
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These buffer zones are now being applied to adicééfd new developments and subdivisions,
through thePlanning Act with Alternative Septic Tank Systems being reediwithin the

AMZ. Assessment and approval of effluent dispogateans within the AMZ is jointly carried
out by Power and Water and the Department of HeadthFamilies. Existing developments
within the AMZ and EZ are not affected. Developmardund one of Power and Water's
existing production bores has caused contaminadint the bore is currently not used for
public water supply, pending the installation ofaalditional ultraviolet disinfection system at
the wellhead.
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Figure 35 McMinns and Howard East Borefields showing current and proposed bores. Source: Haig and
Townsend (2003)
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Projected future demand

The Darwin region is currently experiencing higbwth, with significant increases in water
demand predicted due to potentially large increasaslustrial demand and the associated
population growth.

The Northern Territory’s Power and Water Corpomai®currently embarking on a number of
major projects in order to meet predicted futur@agh in water demands. Longer term options
include the development of a new major dam. Thrgergial future damsites have been
identified by the NT Government; Marrakai and Waaia the Adelaide River and Mount
Bennett on the Finniss River (Department of Landsifing and Environment 2000). These
dams will require significant lead time due to éxensive engineering and environmental
assessment requirements of constructing dams ar majerways.

As a consequence of the uncertainty over futurematocations, in particular the delay and
uncertainty in future use of Stage 2 of the Howadt Borefield Stage 2, Power and Water has
brought forward alternative options for meetingrsho medium term increasing water demand
in the greater Darwin region. This includes brimgManton Dam back into production and
also raising the height of Darwin River Dam to pdavadditional water to meet increased
demand in the Darwin, Palmerston and rural areasli€s have indicated that raising the main
Darwin River Dam embankment and spillway by 1.3nuldancrease yield by up to 20 per
cent (Power and Water Corporation 2007). PoweNdater have said that they require diverse
and independent water supplies to provide securiggnmergencies (Power and Water
Corporation 2006a). Independent water sourcesrdieat to maintaining a safe and secure
public water supply system (D. George pers com).

Across the Australian capital cities, total constiompper capita for urban water use varies
from a low of around 120 kilolitres per annum foeldourne to a substantial 350 kilolitres per
annum for Darwin urban customers (Marsden and Hing&006). As shown in Figure 34, per
capita water use for residential purposes in Darsymore uniform\Water conservation is now
a key strategy to address the water supply demalathdée in Australia and targets for
reductions in per capita use vary across Australia. capital cities with the highest per capita
consumption — Darwin and Hobart — have not prop@sgdwater use reduction targets,
possibly because of the ongoing perception thatiegies have access to almost limitless
amounts of water. Brisbane, Perth, Adelaide and&aa have all proposed reductions of
around 20 per cent from pre-restriction levels bsezof the dire and critical water shortages
they are currently facing.
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Figure 36 Consumption of water per capita in Australia’s cities. Source: Water Services Association of
Australia (2006)

3.3.4 The NT’s statutory framework for water alloca  tion planning

The management, administration and protectiongbrel water resources are controlled
under thewater Act 2004NT). The Minister for Natural Resources, Envir@mhand Heritage
and the Controller of Water Resources exercise poweer the Act. The Department of
Natural Resources, Environment, the Arts and SINIRETAS) administers the Act. The
Power and Water Authority is the sole service pewifor urban and rural water and NRETAS
is the resource manager.

The Act provides for sustainable management of m@atespecifying the outputs and outcomes
of the plan: s 22B(5) specifies that ‘a water @dliiton plan is to ensure in the water control
district that:

(a) Water is allocated within the estimated sustalie yield to beneficial uses;

(b) The total water use for all beneficial usel(iding those provided through rural stock
and domestic use and licenses granted under seetfoand 60) is less than the sum of
the allocations to each beneficial use, and

(© As far as possible, the full cost for waterorses management is to be recovered
through administrative charges to licensees andatipeal contributions from
licensees’.

An allocation under subsection (5)(a) is to inclageallocation to the environment (s 22B(6)).
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Through the public declaration of beneficial useanagement goals are set for a water control
distric to determine how and why the community and govemtrawant to protect, manage
and use the water resource.

Beneficial uses include agriculture, aquacultutanlic water supply, riparian and industry.
Current NRETAS policy states that adequate promigdo be made to maintain cultural and
environmental requirements (referred to as aqeaibsystem and cultural beneficial uses).

« The Minister has wide discretion in relation to thaking, format and content of Water
Allocation Plans (WAPs).

A water allocation plan outlines the vision, objees, strategies and performance indicators
for the particular water source/s encompasseddpldm. It also sets limits to the availability
of water assigned to each beneficial use, rulesnfaraging licences and water trading.
Monitoring is required to assess the performanae@hn and to inform reviews.

A review of the NT water legislation undertakentbg NSW Environmental Defenders Office
in 2005 (Environmental Defenders Office 2005) wasoal of the absence of a clear
relationship between th&ater Act 2004NT) and other environmental or planning lawsha t
Territory. There is no formal requirement for colteation between different Departments or
agencies, nor are plans made undeitlager Act 2004NT) integrated with other natural
resource plans. This insight is of particular ralese to the Howard River region which has
seen marked land use change and a consequent idrgroaith in bore construction, as shown
above.

At the time of writing, NRETAS is establishing agrf&nd Water Advisory Committee to
oversee the development of a regional water resatrategy. This strategy will guide the
production of water allocation plans for specifiater resources within the greater Darwin
region (Chris Wicks, pers comm.). At the time oftimg the composition of that group had not
been finalised.

If you would like to read more about the NT Wateaxt Mcluding water planning processes, the
declaration of beneficial uses; Water Advisory Catteas and other issues that affect water
planning and availability including land use plammiand zoning in the NT, please refer to

Appendix D ‘Land and Water Management in the Darwin region’.

8 Water control districts are geographical areasatedlunder th&Vater Act 1992ZNT) by the Northern
Territory Minister to allow for intensive managemenwater resources. These districts are estaddigh
locations where there are competing water requingsrend the declaration of a water allocation j@Ban
required. To date, there are six declared wateirabdistricts.
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4. SOCIAL AND CULTURAL VALUES OF HOWARD RIVER
WATERWAYS AND WETLANDS

In this section we document the importance andiisestlands and waterways to Indigenous
and non-Indigenous groups. The following sectiolh then identify the most popular locations
and describe their history, current managemenhgements and the environmental changes
and other pressures identified by stakeholdersdutie course of the study.

Through interviews a range of social and cultuedles have been identified that are linked to
surface water features and their immediate envissmain the Howard region. These are listed
below.

a) Education, teaching and transfer of knowledge

b) Aesthetics — appreciating ‘nature’

¢) Bird watching

d) Exercise areas for people, pets, horses etc

e) Orienteering and rogaining

f)  Mountain-biking

g) Fishing

h) Hunting

i) Swimming, shorkelling

j) Bushwalking

k) Exploring

[) Quad biking/dirtbiking/4WD-ing and other ‘off-roadpecific activities

m) Gathering (Seed collecting)

n) Picnicking/BBQing

0) Camping

p) Boating/canoeing/kayaking

g) Historical and archaeological appreciation

r) Cultural obligation

s) Inspiration for art and craft, photography

t) Research interest
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4.1  Indigenous use, cultural values and heritage

| have come across a few old places where countrymars ago have sat down and made speal
heads. The ones they don’t want they've left tlzar@ the ones they want they've kept. And
grooves in the stone where they've sharpened theand that. | know several of them areas
around the place (Interview, Larrakia Elder; 288)/0

The Larrakia people interviewed nominated a speski of social and cultural values that they
associate with the Howard region, including:

a) Hunting and collecting a wide variety of foods éampg-neck turtle, goose, milky plum,
freshwater prawns, water lilies, barramundi, chtfisabbies, file snake, goanna,
cockles, crabs, stingray, wallaby, kangaroo, pos$amdicoot;

b) Sharing the food collected; sharing with family;
¢) Visiting jungles which are important places forifrother foods and medicines;

d) Maintaining historical connections — visiting pladbat have connections with the past
— Tamarind trees and Macassans, for example;

e) To share and pass on knowledge, name places argssto

f) Toremember the activities of forebears — for eXampd people singing with
clapsticks and didgeridoo at Whitestone 50 yeags ag

g) Visiting places in order to observe change and fmareountry;
h) As inspiration for painting and other artistic andtural expression.

The Howard study region constitutes a part of tagdkia traditional lands that have for
centuries provided a homeland with a great vaoéglant and animal resources. The land
rights struggle of the Larrakia is notable in thgtdry of the NT land rights movement;
particularly for the length of time it has takem tharrakia to achieve legal recognition of their
systems of customary land tenure.

The historical section of the Northern Land Cougsalaim book for the Kenbi claim to the
Cox Peninsula documents past debates about lams ribe need for land for resident
Aboriginal people, and early references to Larrakienership of the Darwin region in official
records of Darwin’s settlement (Brandl, Haritos &ddIsh 1979). This material testifies to the
strength, depth and duration of Larrakia connediiotheir traditional lands.

In the past, Larrakia people moved constantly abwit country, hunting and fishing in
accordance with cultural requirements, seasongt et of resource use, and the availability of
fresh water. Aboriginal people have utilised thanpé and animals of the region as significant
sources of food, medicine and tools, and which teeen hunted and gathered as part of a
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strong social tradition. Larrakia country consist®oth the land and the sea. The tidal
mudflats and mangrove lined creeks, freshwaterdagoopen woodland areas and the sea
itself contain a variety of plants, animals andimaresources (Wells 2001). Historical
sources, as well as current accounts, report thatiginal people in the Darwin region
depended heavily on fish and shellfish from coaasteas as well as fish, duck, geese and
waterlilies from permanent water holes (e.g. W2081). These resources were sustained by
Larrakia people who harvested, hunted and fisheohil©ne Larrakia Elder, interviewed for
this study, describes the bountiful supply of btustker found in the region:

There used to be a lot of food around there indlldedays, we never bought anything!
We did hunting, shooting or whatever ... A lot ofddofwas around. And Koolpinyah
Station was closed off to everybody else, onlymdeoae man was running it. We used
to have free range of everything, the bullockswthele lot. (That was) before, when
them two old brothers, Oscar and Evan Herbert, wihenHerbert Brothers were there
(Interview; 1/2/08).

Food resources included long yamafiyanggwa, green plum, wild passionfruit, fan
(binbirrimba) and cabbage palm, lily root, pandanus nut, busatp poetwitjbd, billygoat
plum [damiyumbg bush peanudildinbar), bush applesfindimilmaandmindilima), goanna,
wallaby, python, file snake, possum, bandicoot ligiungle fowl (kulkurkg, magpie goose
(gakinggg and various kinds of duck. In the coastal crestkgy-ray Muli’babi-la), shark
(Malaguijn-bg, mud crab, periwinkleQfamu’gu-1g, longbum and saltwater mud mussel
(Gunart’barrwa) could be harvested.

Native vegetation was not used solely for food. Mroas jungle vines provided the Larrakia
with decorative armbands and the fibrous leavas sand or cabbage palms or pandanus
(biyamarrmal were stripped, cured and rolled on the thighrtmpce string for weaving string
bags (lenelg, mats, baskets, necklaces and bracelets. Leawedlie pandanus were also
boiled and placed on sores to help them heal. Quha dry season the Larrakia obtained
shelter from the sun and the cool night-time wibgsising strategically placed sheets of
paperbark (Wells 2001).

As well as the uses described above, the Larrd&mwsed native plants to make weapons and
musical instruments and for ceremonial purposemii®® gwarigwg was also used for a
mamilima(didjeridu) or for the shafts on large spears. The hard tirfrioen the ironwood tree
(delenyggwawas used by the Larrakia for flat fighting sticksd poisonous spearheads. The
mamilimawas also made from the trunks of Eucalyptus lik@lybutt (maminyjumaor
stringybark(manigurrmg@ which had been hollowed out by termites. The ésdvom the
ironwood tree were burnt and used in the finaletagf a funeral ceremony. Native vegetation
was also used to treat ailments.

Permanent sources of freshwater were important icengbaces for inhabitants of the region
(Foelsche 1882). Kangaroos and wallabies couldimiahed along well-used paths to
waterholes, and ducks, geese and many other hiargy with swamp plants such as waterlilies
could be obtained. Reports describe Larrakia peggileering plant foods such as yams, cycad
palm nuts, wild rice and water lilies (seeds) ie thte dry from freshwater swamps and
processing them by grinding with mortars and pesiled cooking them in earth ovens (as
reported in Bourke 2005).
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The importance of maintained connection betweetawdtareas comes through in a
description by Hodgson (1997) of the mosquito diiegrstory:

The mosquito dreaming story goes from Noogoo Swarheanyer to Black Jungle to
a big swamp the other side of Humpty Doo knowitédnuge and numerous leeches,
then to Whitestone (the quartz ridge). It was iatkd that in areas backing the
beaches to the east of Micket Creek there is aesbsite called Gundalu and a
ceremonial ground, burial ground and pukamani dieckets of rainforest can be
found throughout the woodland in this area (p23).

Traditions, such as initiation rites, have beemiedrout in the area, bringing together Larrakia
people in important ceremonies. One Larrakia redpohdescribes how important it is that
these traditions continue:

We used to walk all that country through the swamg everything, but now when I'm
old man and | know what'’s in that swamp there, iiot going to walk anywhere
through that swamp ... we have to get them yourasftdl walk through that ...’cause
that was part of being initiated (Interview, 7/2)08

The role of feral animals in hunting and gathesvags spoken about by another respondent:
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| found that we used to do a lot of pig-shootingiauhat area too, and with the feral
animals that have been introduced into the aresg aémembering that they have
destroyed a lot of the areas where the originahbioitants of the area used to gather.
The women used to gather yams, transversa andférdbiThe cheeky yam is
bulbifera..and the long yam is transversa. (Intew; 8/2/08).
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4.1.1 Sacred Sites — map and description
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Figure 37 Map showing Aboriginal sacred sites within the Howard Catchment Region. Source: Aboriginal

Areas Protection Authority (2007)
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Figure 36 shows the location of Aboriginal sacriéelss recorded under the Northern Territory
Aboriginal Sacred Sites Act 1989 (NT), and listedtioe Aboriginal Areas Protection
Authority’s (AAPA) Register of Aboriginal Sites. Ake map shows, many sites are associated
with groundwater features. As at 17/10/2007 the alavRiver study area contained 30
Recorded Sites and 33 Registered Sites. Many sétpkces are themselves groundwater
features of cultural significance such as rivetays, lakes, wetlands and springs and included
the sites within the Fischer and Lyons Lagoon cexypBlack Jungle, Salt Water Arm and the
lagoons near Koolpinyah homestead including Korehagoon. Others, such as camping
areas, hunting places and artefact scatters, direatly associated with the presence of water
although the water source itself may have sincepgisared. Sites recorded in the Hope
Inlet/Shoal Bay area are associated with the inapdithell midden archaeological sites.

The Melacca Swamp Conservation Area Indigenous lUsalAgreement (ILUA) was made
between the Northern Land Council, the Northerrmrifiaey of Australia and the Native Title
Parties to clarify the future title and managenadrihe Melacca Swamp Conservation Area
which contains several sacred sites (Agreementsti€sand Negotiated Settlements Project
(ATNS) 2005). Likewise, The Black Jungle/ Lambéliggoon Conservation Reserve
Indigenous Land Use Agreement (ILUA) was made betwke Northern Land Council, the
Northern Territory of Australia and the Native €itParties to clarify the future title and
management of the Black Jungle/Lambells Lagoon @wasion Reserve. Several sites have
also been registered and recorded in this area.

4.1.2 Archaeological sites of significance

Information on the archaeological significance itdswithin the study area has been drawn
from key studies by Bourke (2004) and Bourke andiais (2006).

The Hope Inlet shell mounds rise 7 metres abovedhastal plains just 25km from Darwin and
are thousands of years old. Archaeological sureeypslucted in the Hope Inlet area in the
1990s found a high density of archaeological platteshigh significance of which prompted
the application for a NT Heritage listing for tHeegBourke 2004). The approximate location
of archaeological sites within the Hope Inlet aseshown in Figure 37.

62



SOCIAL AND CULTURAL VALUES OF HOWARD RIVER WATERWAYS AND WETLANDS

= —

Sites
Mangrove

| Saltflats \.'; ) ‘
| Swamp /e o

0 2 4 6 8 10 Kilometers

Figure 38 Approximate location of archaeological sites within the Hope Inlet area. Source: Bourke (2004)

Burns (1999) carried out survey and excavation vawriprehistoric middens across the broader
Hope Inlet region. Burns recorded more than 20@ipteric archaeological sites during a
survey of the region, including the coast and imiatedhinterland from Howard Peninsula in
the southwest to approximately the southern boynalathe Gunn Point Prison Reserve. Shell
deposits were the most common type of site recondtl smaller numbers of earth mounds,
surface scatters (of shell and/or stone artefd&usis 1999). The largest shell mound site was
7m in height (see Figure 38). Most middens (76%evieund on the salt flats, generally
concentrated close to the boundary of the mangrowesng the Howard River or adjacent to
tidal creeks. All of the middens identified duritigs study were of great archaeological
interest because the dominant shell species ats#&cA. Granosainhabits open sandy
mudflats. This species is uncommon or absent flammangrove flats that now line the
Howard River and other tributaries at Hope Inlet.

Other foods remain preserved in the alkaline moasdsell as shellfish which give insight

into the other food hunted in the area at this tiftfeese include mammal bone, macropod teeth
and incisors, snake, bird, fish bone and otolitid @rab. Also present is charcoal, and laterite
rocks used as hearth material, stone artefacteame, indicating that cooking, stone working
and decorating activities took place on these $Besirke and Williams 2006).

The Hope Inlet scatters contain many small shéagetl artefacts and pieces of flaked local
and imported stone, but also large formal artetigmts of ground exotic stone (Figure 39).
These include many pestles/pounders and less numpastable grinding stones (mortars)
made from sandstone, quartz and quartzite, edgendraxes made from dolerite, and exotic
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orange striped and white quartzite large flakesheftype called ‘leilira’ blades by McCarthy
and Setzler in Arnhem Land.

As reported in Bourke and Williams (2006) sharxdic stone artefacts could have been used
for activities such as scraping or cutting meat pladit materials, as well as implement
manufacture, spear heads and body scarificatioigellalades were used as shafted spearheads,
knives and fighting picks. Edge ground axes, giimass and pestles could have been used for a
variety of activities, including woodworking, breag up animal bones for marrow, and

grinding ochre for pigment to decorate implememtbaxlies for ceremonies. Stone axes were
used for fashioning goose-felling sticks, choppapgn logs and branches in search of the
native honey — “sugar bag”, animals or eggs, ochiag trees for climbing, and hollowing out
canoes. It is suggested that one of the main ddbg pestles and grindstones as found at Hope
Inlet was to process plant foods such as cycad patsrand swamp plants such as spike rush
(Eliocharis dulcig waterlilies Nymphaea spjpand wild rice.

Within Darwin Harbour the deposition of middens anounds dominated by this species
appears to have begun 2500 years ago and ceagsedtiamgiely 500-700 years ago. Artefacts
of modern origin including a cannon shell from anddNar Il aircraft and bullet cartridges
were also uncovered.

Figure 39 View of largest 7 metre high Aboriginal mound in complex at Hope Inlet. Source: Bourke and
Williams (2006)
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Figure 40 Edge ground axes made from grey quartzite. Source: Bourke and Williams (2006)

The authors identify inadequate management of thiése as a threat to their conservation. For
instance, even though sites are generally onlyssdole via four wheel drive tracks, collectors
appear to be removing artefacts leading to degi@daf sites. Protection from collectors is
afforded at inaccessible sites — particularly tHosated within mudflats and tidally inundated
areas. The Hope Inlet complex is situated on thskats of the existing suburb of Howard
Springs and adjoins the Howard Springs recreatibnating reserve:

Unfortunately there is evidence that urban spread encreasing numbers of
recreational visitors on trail bikes, dune buggéaesl four wheel drives are impacting on
sites close to Darwin (some shell mounds near Daexe intersected by 4WD tracks).
Expanding development of rural residential bloak$he area and improved access
routes and associated increased levels of cassdhtion pose a serious threat to these
sites, particularly in terms of a current lack ofreanagement strategy to prevent further
illegal removal of artefacts (Bourke and William308 p.41).

According to these authors, attempts at preveraaugss or conserving fragile site elements
are unlikely to be successful, and a fully devetbpeheme of public site interpretation and
public access is the only feasible long term mamege strategy (Bourke and Williams 2006).

4.1.3 Military heritage

World War Il relic collectors have been fossickinghe Howard region for many decades. At
the Knuckey Lagoons Recreation Reserve, a World Wump has been promoted as an
attraction along a path that twists through thentargd. Unfortunately in recent years visitors to
the area have removed various items (Interviewl, 2/87). In places through the Howard
region military infrastructure still remains asesminder of this significant part of Darwin’s
history. Many of these sites are currently offesethe level of protection as they are located
within Parks and Reserves. These include the 18aMRstation located within Knuckey
Lagoons Reserve and the weir at Howard Springdt, ipiAustralian and American
Servicemen during World War Il.
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The Shoal Bay Strong Point at Lee Point is listedh® Register of the National Estate as an
Australia Heritage Site for historic reasons. Tigmi§icance of the strong point is the reminder
of the possibility of the Japanese landing in Darwind Darwin's involvement in World War
Two. The strong point was constructed from in situcrete and was built as a freestanding
structure on the beach with a square rear sectidriveéo curved gun posts at the front which
are slightly separated. The strong point was lagilan observation post with two openings for
machine guns. It has been unused since the enddtd\War Two.

4.1.4 Register of the National Estate listings — Au  stralian natural heritage
sites

The following sites within the study region haveebdisted on the Register of the National
Estate due to their natural heritage values.

Black Jungle

Black Jungle contains diverse and representatitehpa of the type of monsoon vine forest
that occurs on spring fed areas adjacent to cofatalplains in the Northern Territory. The

vine forest at Black Jungle is fragmented from o#imilar forests and contains several species
of plants whose distributions are largely limitedatidely disjunct monsoon habitat. Such relic
species include the nationally endangered gtlyghosperma bleesethe nationally rare
orchidMalaxis acuminatand the Whitewood treendospermum medullosumhich is rare in

the Northern Territory (Australian Government 2008)

Black Jungle orchid site

This area is one of only two (possibly now
three) recorded sites in Australia of the orchid
speciedMalaxis acuminatavhich is

considered vulnerable on a national basis
(Figure 40). The nearly rectangular area
includes a 1.7km section of a creek draining
into Black Jungle Swamp. This creek is
bordered by a 300m-500m belt of low lying,
almost swampy, country supporting pockets of
rainforest and paperbark forest. The
vulnerable orchidMalaxis acuminatarows in
dense shade on the forest floor in humus
enriched sandy soil just above semipermanent
standing water (Australian Government 2008).

Figure 41 Malaxis acuminata

Black Jungle palm site
This area is one of only two known sites of theasmgred Australian endemic palm species

Ptychosperma bleeseri butréfhe listed area includes a 1.2km stretch of ¢veeks which
drain into Black Jungle Swamp. These creeks angdd by rainforest in which the endangered
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palmPtychosperma bleesds sparsely scattered through the understdreg major rainforest
species includ€arpentaria acuminata, Livistona benthamii, Syzygioperculatum, Vavaea
australianaand Terminalia sericocarpa

Holmes Jungle & swamp & Micket Creek complex

The Holmes Jungle, Holmes Jungle Swamp and Micke¢kCcomplex form a small spring fed
coastal wetland system on the eastern edge of Ddhat creates a significant bird habitat. It is
a regionally important dry season refuge for watwtand birds of prey. During the wet season
the area is used by migratory birds, mainly wadeus swifts. Twenty of these species are
listed under the Japan Australia Migratory Birdsdament (JAMBA). The area is a habitat of
two nationally rare species, the eastern grasgDytb longimembrisand the peregrine falcon
(Falco peregrinus)The area also contains resident or seasonal pamdaf five bird species
which are considered likely to become nationalhg rar threatened in the near future. These
species are the radjah sheldutkdorna radjah, orange footed scrub fowMegapodius
reinwardf), bush thick kneeBurhinus magnirostris yellow chat Epthianura albifron} and

the Australian bustardAfdeotis australiks

Part of the Holmes Jungle area is associated wahrMe and Nicholas Holtze, pioneering Top
End nurserymen, who used it as an experimentaiadipiot to determine which exotic plant
species were best suited to the Territory. Holnueglé and the associated wetlands are
frequently visited and studied by students andifielturalists, and retain National Estate
significance, largely as an educational resouraestralian Government 2008).

Howard River site

This area is one of only two known sites of theasmgred Australian endemic palm species
Ptychosperma bleeseri burréthe area encompasses a narrow belt of rainfabesit 100m
wide along the Howard River. The endangered gtiyechosperma bleeses sparsely
scattered through the understorey where only twentiirty individuals were known in 1983.

4.1.5 Recreational fishing

Fishing the Howard River — Interview with long-time Howard River fisher

The fish that come out of there are very healtby shltwater fish they're actually a bit fatter
than most fish you'll get. Like compared with wiyau get in the Harbour — the harbour fish
are very lean, and whereas for a fish of the sameetlsey weigh quite a bit more — even though
they're proper salt water fish not freshwater fiSthere’s a lot of bait in the River, that
saltwater stretch is just full of prawns and mullétere’s definitely no shortage of food for the
Barra and it's one place I've never seen any filk &ven up in the fresh water. Whether they
happen | don’t know but I've never seen them (Mitew, 3/12/07).

Due its proximity to Darwin, and reliable barramuadd mud crab fishing, many sites within
the Howard region are popular with recreationdidis, including at permanent coastal and
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riverine environs as well as seasonally floodedndlsites (see Figure 41). Utilising ramp
facilities at Buffalo Creek, Howard River, Lead€hseek and Shoal Bay, the river, creeks and
inlets of the area are easily accessible by baét,aensideration of tidal movement. The
Howard, Little Howard, Hope Inlet, Kings Creek, Mat Creek and Leaders Creek are all
popular with boats — much of the inundated Shoal i@gion is only accessible by boat for
much of the year. Fishing on the Howard River at'Bockbar’ is popular - access to this point
is through the Howard Springs Hunting Reserve. lsocammonly fish the wet set season
runoff in culverts and from bridges along the HoavRiver and its tributaries.

The Chief Executive Officer of the representatigereational fishers body, the Amateur
Fishermen’s Association of the Northern Territoff= ANT), emphasised the region’s
importance to recreational fishers:

The area is an extremely important area to reciwadl fishing partly because this is
where we all live (referring to Darwin on map), 2000 of us... so obviously the areas
that we can access are going to be the ones tleatarst heavily fished...that's been
backed up by the removal of commercial effort (\neav, 22/10/07).

Shoal Bay is a valued fishery. It consists of ateegive network of freshwater swamps
backing up its tidal creeks. The area is a valubbBleamundi nursery. The Northern Territory
Government banned net fishing in Shoal Bay in 189 most of the area is also closed to
commercial fishing. However the area is renownedtfobarramundi fishing, and large 15kg-
plus fish that are caught in the creeks and atRbek’ on the Howard River by recreational
fishers.

Buffalo Creek is particularly popular due to it'sogimity to Darwin, ease of access via a
concrete public ramp, and consistently large banraitncaught each year. King and Micket
Creeks are also popular but can be accessed @bouit, as the area is under Defence tenure
and permits for access are no longer availabledémsaCreek is described as a good fishing and
crabbing spot and its popularity is increased lpeing the closest public launch site to the
Vernon Islands.

Figure 42 Crabbing on the Howard River
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Each of the respondents who spoke about fishingobad involved in this activity since a
young age and had continued to fish throughout theeis. Howard River and its many
tributaries were the focus of discussion. Accordimgne long- term fisherman:

A spot called the Landing on the Howard River...s&duo go there in the early 70s.
There was this log road, they just used them agrdds with fill and gravel so you could
drive across the mudflats at all tides. I'm jusegsing that it was probably done by the
Army...around 1972 it was there. That was an areaisesl to go a lot and still go there
now... (Interview, 3/12/07).

Yeh love fishing. We use fishing line, we don’tdrag net or anything like that
(Interview Larrakia man, 4/2/08).

4.1.6 Motorbike and quad-bike riding

The popularity of motorsports in the Darwin reglwas increased significantly in recent years
(Interview, 25/3/08). The most popular areas f@& ofoff-road bikes and quads are the Shoal
Bay Coastal Reserve area and surrounding floodpkaid swamps. Anecdotal evidence
suggests that the majority of these users arengatgeng in hunting or other pursuits
concurrently. Some organised activities occur tgtotihe Darwin Motorcycle Club, including
the Kamfari - a five hour endurance event which liigsn going for 37 years and is advertised
as ‘one of the toughest mud races in Australiais Bvent has previously been held at Fisher
and Lyons Lagoon (see Section 5.2.4). The GunntRRo&a more broadly is also a popular
place for events.

This is a growing user group. Respondents belieaedgrowth is driven predominantly by an
increasing young male population with expendabtermes. The growth of this user group is
contributing significantly to the intensity of lande in the Shoal Bay and Gunn Point areas.
Limited resources within the Parks and Wildlife \Bee combined with a myriad of tracks and
the ability of the vehicles to go off-road, is peeting the effective control of this activity in

the area. Because of the nature of this recredtamiity - the noise levels, it's persistence
throughout the year and potential destruction éoahvironment through the creation of new
tracks - when uncontrolled it has the ability tgnéficantly impact on other users as well as the
environment.

4.1.7 Orienteering and rogaining

Orienteering and rogaining are recreational pusghiat require participants to find their way
through unfamiliar territory with the aid of a mapd compass. Darwin has an active
orienteering club that supports regular activitigsme of these activities occur in the Holmes
Jungle and Howard Springs areas. Holmes Jungbpagtaphically interesting so provides an
added element to an orienteering course, whilstahidorest patches and Palm Creek, which is
spring fed, provide both cool shady areas and stinagcally pleasing course - the deciding
factors for some participants. The image belowisi@enteering course map for a Top End
Orienteer’s event in Holmes Jungle, September ZBRRIre 42).
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Figure 43 Holmes Jungle orienteering map. Source: Top End Orienteers

4.1.8 Off-road biking (mountain bikers)

Mountain bikers frequently seek diverse undeveldpedin for testing their skills and
challenging their endurance, usually with a grofijke minded riders. Holmes Jungle is a
popular site for some — the rainforest patchessareém being particularly attractive features
of the course, providing cool relief. The local regentative group for off-road cyclists
frequently use a course in the Howard Springs plaetation and, less often, the Shoal Bay
area. Stream crossings, swamps and floodplainsdeew added diversity to an off-road
course.

4.1.9 Hunting

Waterfowl hunting is a popular recreational acyivit the Northern Territory, attracting local,
interstate and international interest during amageason of up to four months. In the past
hunting was less regulated in regards to targatiepecatch numbers and hunting areas. The
old photo below shows a hunting party on Koolpinggdtion in the 1920s (Figure 43).
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Figure 44 Hunting party with catch at Limul-limul Lagoon, Koolpinyah Station 1920s.
Source: Roy Edwards Collection, Northern Territory Collection

At present eight species may be hunted: magpieegéoseranas semipalmatgrass
whistling-duck,Dendrocygna eytonivater whistling-duckPendrocygna arcuataPacific
black duckAnas superciliosagrey teal Anas gibberifronspink-eared duckMalacorhynchus
membranaceudjardheadAythya australisand the maned duckhenonetta jubata.ength of
season and bag limits are determined each yeawfioly) a systematic aerial survey of major
waterfowl habitats (Whiteheaat al. 1988). In 2007 the waterfowl hunting season opeamred
Monday 3 September and closed on Sunday 30 December

Hunting is prohibited in parks, reserves, wildemasezas and sanctuaries or areas nominated
under theFirearms Act.except in Shoal Bay Coastal Reserve, Howard Sptthating
Reserve, Lambells Lagoon Conservation Reserve andsdn Dam Conservation Reserve.

Limits are placed on the number of birds shot: seligcks and seven geese each day per
licence (Figure 45 shows the numbers of bird take2001 to 2005). Shotguns and bows are
allowed, but for safety reasons rifles, pistolgmmssbows are not. Lead and zinc shot are also
prohibited at the above reserves.

There have been issues regarding the illegal uéshefiper) lead shot and subsequent
consumption and poisoning of magpie geese. There &lgo been isolated instances of large
numbers of geese and ducks being shot and not exhfosm where they have fallen.

Permits to hunt pigs are issued for a period ofyea from 1 August to 31 July each year. The
permit is issued to allow hunting of pigs withiretNT hunting reserves of Shoal Bay and
Harrison Dam. The number of hunting licenses issyethe Parks and Wildlife Commission in
recent years has steadily increased.
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Figure 46 Waterfowl hunting permits issued by Parks and Wildlife, and returns received

Some stakeholders expressed the view that watehomting is gaining in popularity, a view
supported by the increase in number of permitebdar recreational waterfowl hunting, as
shown in Figure 46 above. Concern was expressada #imincreasing numbers of hunters
using what is perceived to be limited hunting aneakin the Howard region. One member of
the NT Field and Game Association expressed hisarorin the following way:

You buy a permit to hunt these areas and we aregatting crowded out there. It's
becoming quite difficult, the etiquette that goéh w (hunting) isn’t there...we made an
approach to the Environment Minister to have maxating areas because water fowl
hunting is growing now to nearly 1400 permit hustplus there’s kids under that
(Interviewee 1, 5/2/08).

Another person commented:
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I've never seen hunting concentration like it. Gty awamp, and given that I live on
Howard Swamp, | can hear the shooting every moraimgjevery night and judge, like
when the water is there, whether it's worth goirmgvd. And | can travel to Lambells or
Harrison or Shoal Bay and there will always be othleooters there, every morning and
night. | would say that there would be 200-300 sarsototal across all four reserves
every day of the season, morning and night andslatour month season. It is relentless,
I've never quite seen such an effort (Interviewe®/2/08).

Interviewees from both Government and the publieked that the numbers of permits issued
over the next few years will continue to increase:

We’re now nearly 1400 (permit holders) and thatstokinclude the kids we're
nominating; we're allowed to have two kids per adWhat | can see is that very soon
we might have another three or 400 come in as Itieepme old enough to get their
own permits...could be 1800 (Interviewee 2, 5/2/08)

Pressure on hunting areas from increasing numidénsrmers was a concern expressed by one
Larrakia man, who felt that areas available to hwerte getting ‘less and less’ but ‘there’s more
and more hunters.” Concern was also raised abdutaving enough ‘to share with our
families, especially extended families.” There & some confusion raised about hunting
areas and what was permitted where:

We've all got our licenses and all that and abidmgthe law but it just seems as that
the government is getting less and less shootiotsdpr us and as | said we don'’t
know whether we’re breaching or breaking the laause there’s all the signs going
up (Interview, 6/2/08)

Indigenous hunting and gathering

Both Indigenous and non-Indigenous hunters spoksigaately about hunting and their ability
to continue to pursue this social and culturalipazestFor Larrakia people, hunting is
intrinsically connected with providing for the fdgnand, whilst socially enjoyable in its
undertaking, is not considered a sport. Non-indigisrhunters appeared to place less value on
the product they obtained from hunting (the catoiy more value on the process of hunting,
such as the use of decoys and hunting dogs. Odigdnous respondents referred to collecting
plants and gathering other bush foods.

The following comments were made by Larrakia areeofboriginal hunters:

There was one place in that old Shoal Bay placey-tised to call it Cooliago — just
opposite Tree Point, there’'s one good spot thethink the Army looking after it, that
be good. There’s one place there, that this ol&d&dlshowed me, there’s prawns
everywhere all year round prawns, fish everywhkreas like a Garden of Eden
(Interview, 31/1/08)

| only saw two kangaroos there the other day, aheoand a little baby, but | won't
hunt them, ‘cause | only hunt if | have no tucKérat's the only time | go hunting, even
fishing — I'll only go fishing if I've got no foo®r no money to buy I'll go and catch it,
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but that’s about all. There’s still a lot of bustapts there, like wild grapes, billy-goat
plum — there’s lot’s still there. But I've beenaiting it around, so they don'’t get burnt
(Interview, 1/2/08).

I love it (water lilies) too, | eat it when | go &lu.. It's all over the country. You can
always get a feed | reckon, if you treat and harthe right manner (Interview, 31/1/08).

This respondent added:

| have been a hunter all my life, ‘cause | grewirughe bush. I've had Aboriginal people
to teach me how to do things you know...I've beetidmievery year, because | love
shooting, hunting...l love to shoot and share nogfaith others you know... that's the
best part of Aboriginal people (Interview, 31/1/08)

Those interviewed revealed that one’s sense ofexiion and affiliation to an area is
strengthened through historical events or moregmety, historical family connection. This
was a central theme that emerged through interweittsLarrakia respondents. When asked
about the importance of an area people spoke aiteve the past as frequently as they spoke
of the present. This was common within discussreteging to hunting activities with family.
The following comment from Victor Williams is inditive of the social identity forged through
customary activities such as hunting. Social idgmsi reinforced by a sense of common
tradition, a shared lifestyle and shared belielstireg to responsibility to country:

I can remember and recall when | was a young, yegbung lad, some five year old to
six year old ... | used to go out with my Uncle #melrest of the family ... We used to go
out to Humpty Doo, we used to call into the cangsdtwhere everybody used to stay ...
family, and all the old people you know? And | eember a lot of those old people used
to speak Larrakeyah language and you know we usgd tn this truck ...I don’t know
what type of truck it was ... It was an old army-aemy military truck during the war

era, and we used to go out at Humpty Doo, out thhowhere the old rice fields are, and
my uncle used to shoot all the goose ... | rememben the old people used to pluck
goose and singe them, then cook the goose orréhaniil not fully cooked but the way
we eat it ... and they use to make the old goosg feather, and we use to fan ourselves
with the old goose winged-fan, especially in the srason...that was 46 years ago when
| went out there, | was only a young lad. You kheauld remember those old people
singing with didgeridoos and clap-sticks at Humpbo (Interview, 8/2/08).

Some concern was expressed at restrictions onrfgticluding decision making around the
determination of open season on waterfowl hunting:

| think they’re wrong sometimes (fences), and yesqrvation is a good thing.
...should open up at a certain time some swamps aogden up areas that they can
shoot before the right time you know? Becauséitter to eat a bird when it's
beautiful and fat, and some years they’'d been gkinardly any fat on them
(Interview, 31/1/08)

Hunting in accordance with Aboriginal traditionadegal right protected by thidative Title

Act 1993 (Cth), and by NT statute such asRhstoral Land Acfi992 (NT). Section 211 of the
Native Title Acensures that activities such as hunting and fisban be continue without a
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licence or permit. A reservation in tRastoral Land Acincludes the right to enter onto land,
the right to take and use water and the rightke t@ild animals and vegetation for food and
ceremony (Dawson 1996).

4.1.10 Aesthetics, nature study and appreciation

Several groups, including the Top End Native P&attiety and NT Field Naturalist’s Club
(Darwin) draw together people with an interestie appreciation of local flora and fauna.
These groups include people who have specificaster for example in the observation and
documenting of sightings of different birds, buflies, unusual or rare plant species, as well as
people who like to participate in group guided veatitx learn more about the natural
environment. Locations within the Howard region agularly used by both organised groups
and individuals for the appreciation of nature. §dheclude Howard Springs, Shoal Bay, the
Gunn Point region and many of the lagoons includfwdlinns and Knuckey.

The aesthetic value of lagoons in particular wastioaed by several of the interviewees. The
attraction was attributed more to the overall emewt derived from the water feature rather
than any one component. An aesthetic value israldected in peoples’ choices for visiting
areas, for instance the popularity of McMinns Lagéar wedding parties as well as a place to
sit and watch the sun set. The following quotesrrad the affective value of particular
wetlands in the region:

| know people that come from town to McMinns Lagoonma Sunday afternoon ... and
sit there and watch the sun set and the birds...difaeeason is booked out with
wedding parties, they book with the president. Reohoose to get married down
there at sunset, so it's very versatile in that {layerview, 29/11/07).

We go out on the boat for water quality monitoritizat's a rather peaceful thing to do
on a Saturday morning. | guess it's aesthetics-that its in beautiful condition as
well...like coming from Sydney, to have a near pristagoon just a kilometre or two
down the road - it's pretty special (Interview,15/Q7 )

The beauty, the nature of a natural spring is viergortant (Interview, 4/2/08).

4.1.11 Bird watching

We've got quite a good habitat here, varied hahitzduse we've got the shore with shore birds,
and we've good monsoon forest that comes right diovthe shore, so you've got different bi
in the monsoon forest and then you've got woodlandi's very good for bird watching .you
don’t have to travel great distances around Daoaimse you've got all the habitats here
(Interview, 11/12/07).

The Howard region retains a diversity of habitattim turn supports a diversity of bird species
(described above in section 3.2.1). Bird enthusifteim around the world visit Darwin
specifically to view local birds as well as migmnat@pecies at specific times of the years.
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As reported by Niven McCrie, a local birding idéyntiThere are some excellent wetlands just
outside Darwin and these are particularly goodbfawatching from about June to December.
Small reserves such as at Howard Springs and Halmegle provide good areas of spring-fed
monsoon forest, where Rainbow Pitta, Rose-crowmad-Bove and other monsoon forest
birds can be seen’ (http://ntbirds.net/).

4.1.12 Educational value

When | was doing Scouts for 5 years we monitoredathter quality; we did the
macroinvertebrates, kept a record. That recorcbbas given to Parks and Wildlife and we'r
going to try to continue that now. And it could evgve them (children) a direction in life.
You know they might think, ‘oh science is for m&dastudy science. So it's very, very
valuable (Interview, 3/12/07)

[¢)

The lagoons and other surface water features dfltiveard region have consistently provided
the setting for community groups, school groupsi-government organisations and
government agencies, amongst others, to providéaaldate educational and learning
opportunities for school children and the broadeéslic. Examples include:

e Scout groups undertaking water monitoring exerdise®njunction with Government
agencies and learning how to catch and trap caustwith representatives of the
community-based organisation, Frogwatch, at Knudlagoons;

e The local promotion of World Wetlands Day includiagtivities supported by Federal
and State Government agencies that focus on ergglggrcommunity in such things as
weeding, tree-planting and bird watching. Theseehiagluded field trips to Fogg Dam,
McMinns and Knuckey Lagoons;

« Community-based organisations including the Northegrritory (NT) Field
Naturalists Club, Darwin and the Top End Nativen®aSociety both holding regular
field trips around the local area, for instancéh® Howard'’s spring-fed rainforests and
Howard Springs which encourage community partiogpesind education and allow for
the transfer of information from specialist guidasd

* Local schools including Kormilda College using Kkeg Lagoons and Girraween
Primary using local wetlands as an outdoor clasmrfor science subjects, including
learning about water quality monitoring.

One respondent enthusiastically relayed their planscorporating the local wetlands in the
Science curriculum:

In three more weeks we're having a sleepover astheol... and we're doing a toad
bust, and we’re having the toad busting guru framgwatch coming to join us and
teaching us the difference between frog calls, $ogtses native frogs. Then we're
going to also listen for the native frogs and degd can spot any of the native frogs in
the wetland (Interview, 22/10/07).

76



SOCIAL AND CULTURAL VALUES OF HOWARD RIVER WATERWAYS AND WETLANDS

The respondent added:

We have had a couple of downpours and a coupl®mohs that the kids have just been
enthralled in and talking more about, in terms eftlands, and what the water means
for the wetlands, and of course because theretaartore permanent waterholes over
there, we have still been able to access the wWatehe dry) and find waterbugs in
them (Interview, 22/10/07).

4.1.13 Community cohesion arising from sense of pla  ce

The role that the Howard River, various lagoons aiér surface water features have in not
only providing focal points for social and cultugdtivity, but for providing an opportunity for
community cohesion and subsequent capacity buildiag a strong common theme to emerge
from interviews. This appeared to be a result dfige by community members to protect or
preserve particular areas in support of their $@eid cultural values. This drive to be actively
involved in management included the desire to pterttoe potential value of an area to other
members of the community. In some instances, agttonnection to place has driven people
to seek an active management role; for instan@igitr participation in a Landcare group. A
sense of ownership or custodianship was commomémy of those who were interviewed,
largely driven by their need to maintain their faxite places so they can continue to derive the
same amount of enjoyment from them in the future.

Several of the more formalised user groups, indgdFANT and NT Field and Game,
promote active management of the area through memnber networks. Other land
management groups have aimed to create commuriigsmn by hosting days where local
residents can meet within the shared space obtts lagoon or wetland. The following
comments reflect the intentions behind these inves:

We used to do breakfast with the birds, we’'d ineiteryone from the community or the
Darwin area to come and have breakfast with thais;and then we’d have pancakes
or scones and billy tea. Then we’'d usually do awalthe radar station...(World War

Il listed relic) so that the community would realiwhat a valuable area this is
(Interview, 3/12/07).

There's the wetlands that are behind the Knuckeyoba Recreation Reserve...what
we are trying to do is...lock that into a green lsa@ltthat is protected, and then we
wouldn’t lock out the motorbikes..’cause you cal@tthat, you can't lock out the
horses, cause everyone has a right in public opexesto have access to the area. But
we could determine an area for the motorbikes, rdatee an area for the horse riders,
and determine an area for the walkers... horses aptniikes don’t mix. (Interview
12/07).

We want to preserve habitat ... that's our futureégrviewee 1, 5/2/08).
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4.1.14 An ‘escape’ from Darwin

Whilst the entire Howard River region is within sétravelling distance from Darwin city and
many of the popular river places, lagoons and aregist within peri urban and more
developed hinterland, respondents still spoke démi@atures in the region as valuable places
to ‘escape’ to. Indeed the proximity of these stefavater features means they are readily
accessible to Darwin city and rural residents afterk and on weekends. Respondents
appreciated wetlands for their quiet atmosphermsesef refuge, sanctuary and relief from city
life, as this comment from a Larrakia man indicates

Good place for camping in the dry season (Whitestand getting away from the city
and all that, and wet season its hunting time foosge. It's when all the grass grows,
new grass grow ... and bush tucker and wallaby evsysv(Interview, 7/2/08)
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5. |IDENTIFICATION OF WATER BODIES AND WETLANDS OF
SOCIAL AND CULTURAL SIGNIFICANCE

51 Introduction

Many of the Howard Region’s coastal reserves, lagand other wetland areas are popular for
recreational pursuits and other social and culttgasons. From interviews with stakeholders
we have identified several geographical areasviikeat repeatedly referred to in the interview
process, as well as many other sites that wereioment less frequently. These sites have been
mapped and are inserted in the back of this docyraad are also available online at
http://www.terc.csiro.au.

The following list contains key sites that wereleatentioned by four or more interviewees
when asked to nominate the wetland sites visitedhl@ 3). The activities undertaken at each of
these key sites are also included.

Place Social and cultural activities undertaken asite
1. Black Jungle Indigenous hunting, hunting, rainforest patches
Swamp/Conservation
Reserve
2. Girraween Lagoon Boating, fishing, exercising, gb#dng, horse-
riding, aesthetic appreciation
3. Holmes Jungle Mountain biking, orienteering, exeng,
traditional hunting
4. Howard River Fishing, crabbing
5. Howard Springs Bird-watching, aesthetic appremmtswimming,

picnicking, historical

6. Howard Swamp/Howard || Hunting
Springs Hunting Reserve

7. Knuckey Lagoons Historical appreciation, educatiobi@dwatching,
aesthetic appreciation, horseriding

8. Lambells Lagoon Indigenous hunting, hunting, birtbhing

9. McMinns Lagoon Birdwatching, pet exeésing, aesthetic appreciatig
quadbiking

10. Noogoo Swamp area Indigenous hunting, hunting

11. Shoal Bay Coastal Reserydndigenous hunting, hunting, birdwatching,
mountain biking

Table 3 Table showing most popular wetland sites and their corresponding uses
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The following places were also mentioned, but fesguently (less than four occasions) (Table
4). Some of these places were referred to or ndetdnahen discussing issues of concern,
arising from environmental pressure for examplthemthan being nominated solely as sites or
places frequently visited.

Place Activities or concerns raised about each place
1. Benhams Lagoon Close proximity of surrounding housing development
2. Dutchies Lagoon Swimming; hunting and gathering
3. Edwin Creek Subdivision of this Howard River feeder creek

4. Fischer and Lyons Lagoons| Kamfari — motorcycle competition, habitat preseivat
(Mentioned together)

5. Hole in the Road Landcare/management activities, swimming
6. Kings Creek Fishing
7. Korebum Lagoon and Waterfowl hunting; Indigenous hunting

Koolpinyah Station

8. Leaders Creek Fishing

9. Leanyer Swamp Indigenous hunting

10. Limul-Limul Lagoons Waterfowl hunting

11. Little Howard River Fishing

12. Micket Creek Fishing

13. Quambi Lagoon Waterfowl hunting

14. Saltwater Arm Fishing

15. Tree Point Community living area, fishing, habitat

Table 4 Table showing other locations visited or the subject of concern
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5.2  Popular sites — their use and management

The literature revealed that a number of the keyand areas within the Howard River region
mentioned consistently in the interviews have h @nd interesting history. In the section to
follow, historical information, where availabledembined with excerpts from management
plans and other literature to provide deeper irdigo current and past uses and values and the
nature of changes observed by respondents. Thatedtinformation available for each site
varies considerably depending on the existenceeadiic studies and other published

literature.

Each of the places identified in the tables aboeen@anaged under quite varied arrangements.
Knuckey Lagoons, Holmes Jungle, Howard SpringsabBay, Black Jungle and Buffalo
Creek are declared Parks or Reserves by the NTr@mest and managed by the Parks and
Wildlife Commission under the provisions of therritory Parks and Wildlife Conservation
Act1976 (NT). Other lagoons in the region, includingr@veen Lagoon, Benham'’s Lagoon,
Dutchies Lagoon and McMinns Lagoon, are not preiécinder this Act and are variously
owned by private estates, or managed by the Lathfhire, or informally through custodial
arrangements with community management groups.r@tie@s include those excised from
subdivisions such as ‘Hole in the Road’ and ChurdMetlands. In the case of McMinns
Lagoon, the Litchfield Shire Council is the presewner of the freehold land known as
McMinns Lagoon Wildlife Reserve. Management is utalen by the McMinns Lagoon
Reserve Association, the landowner and the Littdhfshire Council.

5.2.1 Black Jungle Swamp/Lambells Lagoon Conservati  on Reserve

The Black Jungle Conservation Reserve containsfiignt pockets of spring-fed rainforest
that are inhabited by the endangered p&ltychosperma bleeseifhese populations and the
integrity of the rainforest patches are threatdmedieeds and feral animals including mission
grass, pigs and buffalo. Fire is also a threatepimegess occurring within the Reserve.

The Black Jungle / LambellsLagoon Conservation Resis listed under Schedule 3 of the
Parks and Reserves (Framework for the Future) B@8ZNT). Under this Act an Indigenous
Land Use Agreement has been signed between thaéMorTerritory Government and the
Northern Land Council. The two parties consenhtdxecution of a joint management
agreement for the Reserve. A joint managementfplatie Black Jungle / Lambells Lagoon
Conservation Reserve is currently being drafted.

Lambells Lagoon is one of four wetlands availabléhie greater Darwin area for seasonal
waterfowl hunting, and according to NT Field andht&ais intensely visited for hunting each
wet season. Part of the lagoon dries up by theoétite dry season before refilling through
surface flow in the wet season. Freshwater tuhéls were evident on visiting the area which
suggests that people are continuing to visit tea and hunt there (see Figure 46).
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Figure 47 Freshwater turtle shells at Lambells Lagoon
5.2.2 Buffalo Creek

Buffalo Creek is a very popular spot with recreatibfishermen and Aboriginal people,
particularly those visiting from bush communiti&ge latter have at times collected and
cooked shellfish on the middens behind the beaeh an the south side of the creek. The use
of the north side of the creek is gradually beiaghpered by the extension of land for special
purposes to the creek edge, specifically by theaiepent of Defence. The area to the south
west at the termination of the creek was in the pssd as a bombing range. It has largely
retained its natural configuration, the only stanat additions being a dirt access road and a
cement boat ramp.

A sewerage treatment pond and waste release pdotadted on the creek approximately two
kilometres from the mouth at Leanyer. The qualityhe water from the pond is of concern to
Aboriginal people interviewed, as they have notiagéduction in the quantities of shellfish at
the mouth of the creek and wonder whether theaecirrelation with the presence of the pond.
According to a newspaper report, sewerage effloentributed to a fish kill episode in Buffalo
Creek: in 1994. The fish were thought to have Helgd by oxygen starvation, as a result of a
combination of tides, high water temperature ardhilgh nutrient levels from sewerage
effluent (Northern Territory News 28/10/94).

In the dry season Buffalo Creek water quality ipaicted by wastewater effluent and in
the wet season by both urban run-off as well asevester effluent. The concentration of
total phosphorus and chlorophyll in the creek iprgximately ten times higher than that
measured elsewhere, and total nitrogen four timgkdr (Water Monitoring Branch
2005).

The longevity of the use of Buffalo Creek is dentcaigd by the presence of middens along the
southern foreshore facing the beach. Wave actisrekposed the layers of deposit in some
places. The present use is evident in the mani pigss of shellfish adjacent to hearths all
along the midden areas. The mouth of Buffalo Ciselsed for collecting crab, shellfish and
fish (Hodgson 1997).
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5.2.3 Dutchies Lagoon

Dutchies Lagoon lies directly south of Howard Sgsiand Gunn Point Rd (see Figure 48
below). It is one of the smaller lagoons of thewiarregion with a catchment of 32 ha
compared to Girraween Lagoon’s 917ha catchmentu{Sahd Welch 2006). It is surrounded
by a housing subdivision with limited set backsryktle information has been recorded
about the history of use of the Lagoon; howeverlaareakia respondent had fond memories of
visiting the Lagoon as a youngster:

| used to go there a lot as a young girl, partialyfahe small pool upstream which had
a lot of leaves in it ...good for catching yabbiely dangling a little bit of meat in the
water. Really sweet yabby meat ... like the grémm frawns ... (also caught them)
down stream from Howard Spring. That's the sweetestt that I've eaten around
here (Interview, 4/2/08).

The same respondent recalled witnessing the moveshéurtles between lagoons in the area,
including Dutchies, and the increased use of tha &r hunting and gathering:

Back then, used to see turtles wandering (on tad)aused to go and take them and
put them in the lagoon opposite the post offiladham Lagoon?pPon’t see them any
more as fences have gone up around the placdedwran’t travel between lagoons to
breed...and pets probably bail them up. Those fenight be right down into the
lagoon. People used to hunt for magpie goose thprebably not anymore. People
use to fish and get turtles in the lagoon. Thateweverything used to run into each
other. Used to be lots of lilies, now there’s lotseeds and the lagoon is full of grass;
since they put culverts in the lagoon has beemuye often. The fire brigade burns
the grass now (Interview, 4/2/08)
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Figure 48 Google Image of Dutchies Lagoon © Google (2008)

83



SOCIAL AND CULTURAL VALUES OF WATER IN THE HOWARD RIVER REGION

5.2.4 Fisher and Lyons Lagoons

Fisher and Lyons Lagoons are situated off GunntFRdhto the south east of the Shoal Bay
Reserve. The area is managed by the NT Parks alatifd/Commission, and the area covering
both lagoons is registered as a sacred site uhdélarthern Territory Aboriginal Sacred Sites
Act (2004).

The lagoons were named after local farmers whdseests included coffee and rubber at
Beatrice Hills in the early 1880s and later heldiéaand numerous pastoral leases across the
Top End. Compared to the other areas discussdtkrasid Lyons Lagoons are relatively
remote from populated areas; however they arevdited and valued as areas for recreation.

One respondent selected Fisher and Lyons as dheiofavourites place to visit within the
Howard region because of its ‘great water liliestidhe fact that it is ‘away from the crowds’.
This person was concerned for the Lagoons howea@ause of the ‘activity of the Kamfari
race impacting on the ecology of the area’ (Minéstionnaire respondent 2).

The Kamfari is described by the Darwin MotorcyclelCas ‘a four hour endurance event in
trying conditions that does not allow any outsidsistance. It is one of the toughest mud races
in Australia. The track is usually 10-15km long asdnade up of wet muddy terrain’ (Figure
49a and 49b) (http://www.darwinmotorcycleclub.orde Club applies for a permit from the
NT Government to hold the event each year andhifdst few years the event has been held
in the Gunn Point region.

Figure 49a and 49b Photos from the Kamfari: left; 2008, right; 2006. Source:
http://www.darwinmotorcycleclub.org

5.2.5 Girraween Lagoon

Girraween Lagoon, as shown in Figure 50, is a peemifreshwater lagoon located
approximately 24 km south east of Darwin. It is ofi¢ghe largest in the region, encompassing
45.3 hectares with a maximum depth of approximdiatyetres (Schult & Welch 2006). While
many of the lagoons in the Darwin region episodyoaty out, Girraween Lagoon has been
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shown to maintain relatively stable water level®tiyhout the year (Schult and Welch
2006).The lagoons are generally discrete bodieisgltine dry season, but they link up along
drainage channels during wet season flooding. Wetets in Girraween Lagoon are
influenced by direct rainfall, surface water runaffd groundwater recharge. The relative
contribution of these inputs is not well understood

Figure 50 Girraween Lagoon

Despite the fact that Girraween Lagoon is privateiyed by the Churcher Estate, it has been
used by the local community as an unrestrictecesgmnal area for many years. Activities such
as horse, bicycle, trail and quad bike riding aradkimg are commonly undertaken on the tracks
surrounding the lagoon, while the lagoon itselised for boating and fishing. The lagoon and
its surrounding woodlands boast a diverse bird camity that is attractive to birdwatchers.

The open grassy area near the boat ramp is popitlacampers, and the views from the
eastern side of the lagoon are particularly gosliaset.

There are a number of processes that potentialyatbn wetlands such as Girraween Lagoon.
For example, the accumulation of contaminants fsamounding areas, changes to drainage
which influence the lagoon’s hydrology, and introdd aquatic weed species and feral animals
have detrimental effects on the biodiversity olags and their value for native animals and
humans alike (Girraween Landcare Group 2007).

The Girraween Landcare group began as an inforroalpgof residents with an interest or
concern in Girraween Lagoon. The group became parated in August 2006, with a focus on
raising awareness of the Lagoon. They have be@reantmonitoring the health of the lagoon
and are currently in discussion with The Litchfi@dire Council, NRETAS and members of
the Churcher Estate in attempts to preserve theamuental and social values of Girraween
Lagoon throughout the development of the Lagooimitic

Respondents expressed frustration at the perckiekdf Government planning to afford some
protection to the Lagoon throughout the currendstibion of the surrounding land:
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The thing that annoys me about the subdivisiongthat have already gone through,
they don’t have to give any of their drainage platisey’ve wacked a big drain into the
lagoon already...it's just a big open cut drain a¢ #nd of the lagoon, and we were
thinking well that’s just from one road on one sadéhe lagoon...what happens if they
subdivide all the way round? That's something reatrange about NT planning
processes. | think at this point we should be tagjldrainage, not after all the
approvals have been given (Interview, 15/11/07 )

(Girraween) is one of the best lagoons you gehéarea and there should be some
sort of identification of what's the minimum amoohtand that should be left aside
around it...I think they were talking 20m, but veefrot talking about a minor little
lagoon here, we're talking a major lagoon... peogde u for boating (Interview,
23/10/07)

5.2.6 Holmes Jungle

Holmes Jungle is an area of mixed woodland bordaipatch of monsoon vine forest to the
north east of Darwin. A freshwater spring-fed stneaPalm Creek - runs through the rainforest
but tends to stop flowing in the dry season. Tleaas a declared Nature Park.

Holmes Jungle Nature Park contains one of the &maining areas of monsoon rainforest in
the greater Darwin area, and as such, provideiga@nd breeding area for numerous bird
species, some of which are considered vulneraldeasmsubject to international treaties (see
section 3.2.1 above). The Park was establishedrtserve the patch of monsoon rainforest
which exists on Palm Creek. According to the Holdesgle Plan of Management ‘walking
along its many trails underneath the eucalypt wadllor Carpentaria palm forest gives the
visitor an appreciation of the flora, fauna anddfanms which naturally occur in the Darwin
area’ (Parks and Wildlife Commission of the North&erritory 1997).

Mountain bike riding, walking dogs, horse ridingdagrienteering are also enjoyed at Holmes
Jungle. The area is important for education arerpmetation because of the diversity of
habitats it contains and its proximity to DarwihelJungle has long been part of the Darwin
recreational setting. It was an often visited picspot from the 1870s when it was a long
twelve mile horse ride from the then small outpmsthe shores of Darwin Harbour (Parks and
Wildlife Commission of the Northern Territory 199T)was also used for ‘R&R’ by armed
forces personnel during World War 1l. In the eatlys (1870s), the site was also used for
‘collection of flowers and ferns, and shooting anhing’ and later, also for grazing and
agricultural pursuits (Parks and Wildlife Commigsiaf the Northern Territory 1997).

Hodgson (1997), in her report on Aboriginal useatural resources in the Darwin region (past
and present), draws on information from Aborigicahsultants to build a picture of current
and past use of the stretch of flood plain to thethwest of Holmes Jungle Nature Reserve:

This (area) was said to have been swampy and covenmeeds in the past. It was once
considered a good area for goose and duck hunbigjurbance by buffalo and other
agents has changed this environment making it ngdosuitable for waterbirds and
associated flora and fauna (Hodgson 1997 p 11).
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Holmes Jungle was described by one respondentvasghen ‘amazing rainforesty feel to it’
with an ‘amazing canopy’ (Interview with mountaiiké user of Holmes Jungle, 3/12/07).

One member of the Top End Native Plant Society elitimes Jungle as their favourite place
to visit within the Study area because of its ‘asiaility’, ‘lovely walking tracks’ and ‘great
diversity of vegetation types’ (Mini-questionnamespondent 1).

5.2.7 Howard River

On the bottom side of the Howard River, bottom ehthe freshwater side is very good
hunting. You can get beautiful freshwater prawis éong-necked tortoise and also

barramundi, and various other freshwater speciatisi and Yabbies, and also if you have a
good look around you might find the odd file snaf¢aterview Larrakia man: 15/2/08)

W. P. Auld of Finniss’s exploration party named Hhawvard River after Frederick Howard in
1865. Captain Howard was the master of the smpadiaib schooner HMS Beatrice which
carried out exploration work from the Escape Clifé&gtiement in 1864. He charted, as a
hydrographer, the mouth of the Liverpool River émel coastline between Cape Stewart and
Port Essington (Northern Territory Government, 2608

The Howard River is one of only a couple of rivesighin the Darwin Harbour that flows all
year around (Figure 51). It incorporates a catchraie of 497km? and has broad coastal
plains and low-lying terrain inland of Shoal Baid terrain has formed in relatively recent
geological times during the Quaternary and consistit, poorly drained saline muds and clay
plains. Each west season these plains are floog&e$h water to depths of up to 2 metres for
6 to 8 months (Darwin Harbour Advisory Committe®2))

My boys used to go up there too (spot on the Howawdr south of Gunn Point Rd), ride
their push-bikes up there, stay overnight, caté¢teap of red-claw and come home
again. A lot of the places now, you can’t go int fnom this side of the River because
this has become private lease and private accdsxeTs a lot of companies that have
got leases there (Interview, 3/12/07).
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Figure 51 Howard River creek line

One local recreational fisherman lamented the drowtse of the Howard River area over the
past three decaddde states thdin the earlier days we could go in there and bere on our
own.’ They may have seen another daut'that would be on the weekerldse of the area has
changed and according to the interviewaew if you went out there on a Saturday or Sunday
especially now being a bit wet, you would see atektrailers and quadbikes (Interview,
3/12/0%

As is evident from the photo below, the Howard Rivas been a site for social activity for
many years (see Figure 52).

Figure 52 Picnicking at the Howard River, 1923. Source: Roy Edwards Collection, Northern Territory
Library
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5.2.8 Howard Springs

Howard Springs was developed as Darwin’s water Ilgupd 939 when water from the springs
was piped to railway dams, overhead tanks in Dgrama Vesty’'s meat works. It was intended
as a short-term solution to Darwin’s water shorsagending the completion of Manton Dam in
1942 (Northern Territory Department of Infrastruet®lanning and Environment 2002).
Following the connection of Manton Dam to Darwinhb@came a backup source of water in
case of enemy attack on the main pipeline. DufiegSecond World War, rest and recreation
camps for up to 120 men were set up here for samen from the USA and Australia. The
American 148 Field Artillery Regiment established a camp atjtivestion of the North-South
Rd and the Howard Springs Rd in January 1942 (ontfferritory Department of
Infrastructure Planning and Environment 2002). RAAF's No. 9 Airfield Construction
Squadron, the AWC and'RAustralian Field Company Royal Australian Engirseeere
responsible for large scale developmental workskinicluded construction and installation of
a larger weir, improved pipeline and pumping statioring the period 1943-44. A large
hospital facility was also constructed at Howardit®ys but was not utilised to any extent
(Northern Territory Department of Infrastructur@mhing and Environment 2002).

The issues influencing the development of what m@wktoday as Howard Springs
Recreational Reserve are revealed through thewwltpcorrespondence sourced from the
Australian National Archives (Table 5; NT ReserBemrd- Howard Springs Reserve Folio 1:
1970/1330, p1,36,40,104,57).

Date Comment

‘The area around the pool is very untidy and lgtewith broken bottles,

rusty tins and lengths of water pipe. | noticedtegdllon drum which was
full of goose feathers and intestines. This areartwasanitary conveniences
or dressing sheds, and the area around the pabthg present time being
12 January 1950 | used as an open-air latrine. At the present tirmgetaining wall of the poc
Municipal Inspecto| is being badly damaged by vandals using it fordapgactice for .303 rifles
to The Chief Clerk] and a lot of the broken bottles have been usethésame purpose. This i
one of the few areas near Darwin where ferns alner atative plants etc.
grow in large numbers. This natural plant lifeastfbecoming destroyed by
vandals.’

n

‘Complaints have been made about the indiscriringe of firearms in the
13 January 1950 | vicinity and | recommend that steps be taken teeltavarea defined and
Municipal officer tg proclaimed a sanctuary for bird, animal and pldatdnd that the use of
Chief Clerk: firearms within that area be prohibited’.

‘The site is used periodically by school and Sunsiyool children, and
other parties, and for Union picnics, when theratésmces reach a maximum
of probably 500-700 people. There are no facilitegpicnic or camping
parties, with the result that camps are set ugidistately, and one shack
built of scrap material, and other structures,leftestanding near the pool
and attract undesirable campers.’

31 January 1950
Acting Chief Clerk

21 September 19501t was recommended that a minimum radius of 1 inde the springs be
Municipal Officer t¢ defined “If a shorter radius than one mile werefixthere is a probability
Chief Clerk that shooting parties would remain just outsidedtea, and one or two
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unarmed members could enter the sanctuary aredistogb the game bird
(geese and ducks) therein, and while the birds wiecéng around they
would come within range of the shooters waitingsalg.”

[72)

In 1952 a one mile radius from the centre of thenzé Howard Springs (area of 2011 acres) was
declared to be a Bird Protection District underBirels Protection Ordinance 1928-1940.
Following this declaration the Howard Springs Ratimnal Reserve (containing 700 acres) wa

‘reserved by proclamation dated"2®lay 1952’

S

In 1956 proposals for the development of Howardrigsrwere raised by the Town Management
Board. Septic Tanks, dressing sheds, children’s, pddng board and pontoon, picnic shelters

fencing and beautification were recommended.

“From the outset it must be appreciated that thid phould only be

utilised during the wet season when the water ifhermove and that
once the water ceases to flow it could not be regended from a health
angle’

5 March 1957

The Curator of Parks
and Gardens, James
Worland

‘As you may be aware, the Reserves Board, in caijon with the

Northern Territory Zoological Society, is makingps to establish a

Fauna Park within the boundaries of its Howard I8iRecreation

Reserve. Briefly the objectives are to stock tharkPwith all species o

" Northern territory fauna, and attract wildlife torstantly inhabit the
place”.

18 December 1962
Northern Territory
Reserves Board to thé
NT Administrator

v

In 1977 the camping ground in the Park was clossdibse of the excessive demands the facility
placed on Park Management.

In 1981 there estimated visitor numbers of 200 000.

1982Department of
Transport and Works
letter to Conservation

“Pump tests on the two bores indicate that theogilshbe no effect on t
springs if they are pumped at the recommended.|&bel effect of

Commission NT; in
response to Draft plan
of Management for

development of the Benhams Lagoon borefield isguriiyg being
1 investigated with respect to effect on Howard Sgsifiow and the
Commission will be notified of the results’

Howard Springs

Table 5 Historical issues in the development of Howard Springs as a Recreational Reserve

The groundwater spring in Howard Springs Naturé& Bapports highly water dependent
vegetation communities (spring fed and riparian saam forest) and aquatic flora and fauna

(Figure 53). The sprin

g is also the main water sedor the waterhole that is the focus of most

recreational use (swimming and aquatic wildlifewireg). The spring flow decreases
progressively from about 300 litres/second at gl of the wet season in February to an

average of about 20 li
years with below aver

tres/second at the end afitheeason in November. After a series of
age rainfall the spring mapdtowing (Northern Territory Government

2006). At the end of the wet season water qualityigh because the waterhole and its

catchment have been

flushed out by increased surtenoff and continuous spring flow.

During the dry season water quality progressivelyedorates as the spring flow decreases (or
ceases) and the concentration of organic matenghtisms, sediment, dissolved solids, leaf
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lifter etc.) In recent years the pool has beenerlde swimming due to unacceptably high
levels of bacteria thought to be a result of dewggirganic matter combined with low flows.

Figure 53 The main spring at Howard Springs

One respondent chose Howard Springs as their fagqulace to visit within the Howard

region because it was an ‘area to swim with snfaltlcen’ (Mini Questionnaire respondent
10). Those consulted revealed mixed feelings tosvérd closure of the swimming pool (Figure
54).

One respondent expressed concern about the Goverdexgsion to allow landowners in the
Howard River Park development, within close proxynaif Howard Springs, to drill bores for
watering their gardens and other non-consumptivpqaes when they were already connected
to reticulated (town) water:

Howard Springs has been in the news lately, it appas though it's not getting
enough flow. They're saying that it could be beealr® government allowed bores in
the Howard River area. They gave them permissidrat@ bores in this area, which
normally you wouldn't be allowed to have (becauseproperties are 2 hectare blocks
which are on town water). Then they put a moratorien it, because the people in this
area...south, who probably drink out of this sameifeguare at risk ‘cause they only
have bore water. These people in Howard Park hawa twater and are pumping for
their garden within 100 metres of their septic tankhat to me seems like a very poor
sited policy from the government and of coursestill exists (Interview, 23/10/07).

Larrakia respondents were also concerned about Ho8g@rings:

Howard Springs, we used to swim all in that arezo-one used to worry about what
was going on there — you can’t swim there that HalW8prings...don’t know what's
going on there. | don't know what it is, but befare used to swim all the time. They
reckon there’s some sort of disease in the waterneyer used to worry about things
like that, we would just swim (Interview, 1/2/08)
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Larrakia people have always enjoyed Howard Spri@ser the years that has turned
into a stagnant pool (Interview, 30/1/08))

i L 3 1
Figure 54 Howard Springs swimming pool

The picnic areas, walk tracks, aquatic and othétlif@ viewing opportunities also attract
visitors to Howard Springs. According to the colien of visitor numbers between 2003 and
2005, the dry season months of June, July and Awggre the most popular for visitors with
an obvious drop in overall visitor number in 20@npared with 2003 and 2004 (Figure 55).
Interestingly, this coincides with the closure loé swimming pool in early 2005 due to drying
of the spring and the resultant poor water quality.
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Figure 55 Monthly visitor numbers for Howard Springs Nature Park 2003-2005. Source: Howard Springs
Nature Park Draft Plan of Management, Northern Territory Government (2006)

Howard Springs is also popular place for birdwaighiOne respondent felt that the lack of

recent swimming due to the pool’s closure was rgessarily a negative outcome and they
should ‘keep the no swimming ban’ and turn the am&ma ‘wildlife viewing area’ (Mini-
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guestionnaire Respondent 2). Another selected Hb®prings as their favourite place to visit
because it is an ‘easily accessible pocket of oa@st with [a] wide variety of birds’ (Mini-
guestionnaire Respondent 3).

According to the NT Government’s Draft Plan of Mgament for Howard Springs Park

(2006), the cultural heritage valuefsthe park derive from the spring fed pool thaswa
originally built during WWII and used to supply veatfor Darwin, and then later used as a rest
and recreation area for servicemen based in Dadwiimg the war. Indeed one respondent
selected Howard Springs as their favourite placgdiv in the Howard region because of its
‘rich history’ (Mini Questionnaire Respondent 2helPark was also the first in the Territory to
come under the Northern Territory Reserves Boaddaansuch is considered to be the first park
in the Territory in the modern era of park and resenanagement (Northern Territory
Government 2006).

The Park also has considerable value for educatidnnterpretatioderived from the variety

of ecosystems and wildlife and cultural valueslgasgicessible to school groups, as well as the
general public. Woorabinda Youth Camp providesaeortunity for environmental study
groups to camp within the Park, for exam{erthern Territory Government 2006).

Since 1992 there has been considerable developmand around the Park and the Litchfield
Shire Land Use Objectives provide for further depetent. Increased development and
clearing of land to the south of the Park is likidyresult in further increases of sediment and
pollutants in the runoff entering the spring andexiaole (Northern Territory Government
2006).

As a consequence of this development, a large nuafltimestic and other types of bores
have become active in the surrounding area, reguti considerable public debate about the
impacts on the springs. In normal rainfall yeaes gpring flow is unaffected by the drawdown
from these bores. In low rainfall years the spnmay cease to flow because the groundwater
level in the aquifer drops. The springs are likelgease flowing earlier than normal in low
rainfall years because of the additional draw déwwm surrounding bores (Northern Territory
Government 2006). In low rainfall years it is likghat the springs cease flowing earlier in the
dry season than under normal conditions becauseafrawdown from surrounding bores.

Other management issues, such as feral animalypessare reported on in the Draft
Management Plan for Nature Park (Northern Territeovernment 2006).

5.2.9 Howard Swamp and Hunting Reserve

Howard Springs Hunting Reserve was declared in I88the conservation of flora and fauna
and as a game reserve for duck and geese shadbismgorth of the Howard Springs Nature
Park and covers an area of 1,605 hectares (Coniger€@ommission of the Northern Territory
1992). During the wildfowl hunting season, shootrigapproved game is permitted in the
Hunting Reserve. The Reserve is Darwin’s closegtad waterfowl hunting area. This
factor, combined with the closure of Noogoo Swampunting, has put the Reserve under
increased hunting pressure. All hunters are requadold a valid permit to hunt approved
species from the Conservation Commission. For gaéstsons no shooting is permitted in that
part of the Reserve closest to the Park, showheaBffer Area in Figure 56.
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Figure 56 Map showing the Howard Springs Nature Park, Hunting Reserve and Buffer Area. Source:
Conservation Commission of the Northern Territory (1992)

5.2.10 Knuckey Lagoons

Knuckey Lagoons Reserve is named after the welsknbushman R.R. Knuckey, who was in
charge of a section of the Overland Telegraph (Bar8). Management of the Conservation
Reserve is the responsibility of the NT Parks anldiNé@ Commission under the provisions of
the Territory Parks and Wildlife Conservation Aétll mammals, birds, reptiles and
amphibians in the Reserve are protected. As amecf@motected area the use of firearms and
traps is prohibited. Aquatic life is protected untte Fisheries AC{NT). Under section 122 of
the Territory Parks and Wildlife Conservation A@ditional hunting and collecting by
Aboriginal people may be carried out on the Resdtis zoned Open Space-Conservation
under the Litchfield Shire Zoning established uritierNorthern Territory?lanning Act.

Presently, no sacred sites have been recordedgjistad with the Aboriginal Areas Protection
Authority for Knuckey Lagoons Conservation Resehmyever, any Aboriginal artefacts
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within the Reserve are protected as 'Prescribedasma@logical Objects' under thkeritage
Conservation ActSacred Sites are protected underthern Territory Sacred Sites Act
whether or not they are recorded.

Knuckey Lagoons Conservation Reserve contains paetemporary and intermittent
lagoons which are connected to the groundwatee t&lnsequently the lagoons reflect the
fluctuations in the level of the water table (Paaiksl Wildlife Commission of the Northern
Territory 2000). The Reserve’s Lagoons contairewhking after the wet season has passed,
providing an important habitat for native wildlifarticularly Magpie Geesé\(seranas
semipalmaty the Little Curlew Numenius minutgsEgrets Ardea ibis, Ardea alba, Egretta
intermedia, Egretta garzeftaand the Long-neckeburtle (Chelodina rugosp as they wait out
the dry season (Parks and Wildlife Commission efNlorthern Territory 2000).

Knuckey Lagoons has a rich history. Knuckey Lagomas used as a market garden to grow
vegetables to supply to both servicemen and thevibgropulation during World War 1l and an
old well can still be found today that was usewvéder crops (Interview, 3/12/07; Figure 57).
There is evidence that ‘rice gardens’ were alsota@ied by Chinese farmers in the Knuckey
Lagoons area at ‘Milners Lagoon’ at the end of1880s and into the early 1900s. There is one
old photo in the Northern Territory archives thtests to this (Photo No. PH0001/0022 in the
Tracey Collection). Other photos in the Territorschives show horse racing occurring at the
racecourse adjacent to the north-east of the mgiwoh on picnic days, and motorcycle racing
— thought to have occurred around the boundarfiefagoons in the dry season. Knuckey
Lagoons was known to be a popular site for picnit ilace days during the war era, when
towns folk from Darwin would take the train to Krkaéy Lagoons siding (Interview, 3/12/07).
The remnants of the train track can still be seethé south of the Lagoon complex adjacent to
the Stuart Highway.

The Lagoons were used in historic times as a ngeatid camping place by Aboriginal people,
particularly those visiting Darwin (Hodgson 199EyImann (1908) as translated by Hubel
(1994) camped there in the wet season with Abcaigieople as long ago as 1896, sharing a
shack with Chinese railway workers. He commentethersteady stream of Aboriginal people
in transit who used the camp. In the mid 1970syab6-60 Aboriginal people were living
around Knuckey Lagoons, and during the wet seasmmvboriginal people from outlying
cattle properties would come and stay at Knuckegobas, the population would rise to
between 150-200 people (Hodgson 1997).

Marjie Pan Que of the Kamu language group lived rome on acres to the east of the lagoon,
about 500 metres from the waters edge. Marjie legt@boriginal people visiting her from the
camp with gifts of food from the lagoon (Hodgsor®TR
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Figure 57 The old well at Knuckey Lagoons that was used by market gardeners during World War I

Aboriginal people persisted in living in the Knugkeagoons area as development encroached
upon them in the 1960s and 70s. They had littlessto basic shelter and no amenities such as
running water and sanitation. In particular the mdple were finding it a struggle to continue
living in this place which had become their homestétically many had travelled to the

Knuckey Lagoons area to meet up with family dutimg pastoral off-season over the Wet. This
brief snapshot provides some context within whidtaup of Knuckey Lagoons residents

began to push for acknowledgement of Knuckey Lag@stheir preferred living area and
attempt to secure some basic services to enswedhid remain living there with their

families into their future. The following informat provides some insight into the connection
that Aboriginal people living in the region had dmal/e with Knuckey Lagoons.

According to documentation sourced from the AusraNational Archives, correspondence
about the living situation of Aboriginal peoplekatuckey lagoons began with a letter, sent
from the Cities Commission to the Department of Adjiaal Affairs in 1974. The letter was in
regards to planned developments of an area closbece Aboriginal people were ‘encamped’
around Knuckey's (sic) Lagoon. They highlight twbgkiginal sites of significance relevant to
the Howard Springs study area. These were the Muedaund at Howard Springs and the area
surrounding Knuckeys Lagoon known as the Barrumimdaming area (Australian National
Archives 1974).

It is understood to be currently used as a campirgg and the lagoon is used both as a
drinking water source and swimming/bathing pladee Vegetation in and around the
Lagoon — specifically the stems of water lilies agelds — are used as food by the
inhabitants of the area (1974: p6-7).

Within the same letter, ‘formalisation’ of Knuckeggoons was proposed ‘in order to
eliminate the mosquito breeding areas in the Lag@ynformalisation it was implied that ‘the
water feature would be of sufficient depth of wateeliminate mosquito breeding areas and
have sharp banks clear of vegetation’ (1974: p@ Aboriginal Development Foundation held
a meeting at Knuckey Lagoons Camping Area shoftér #o address the needs of the people
living there including better accommodation andakailability of some key services,
including for ablutions. The residents outlineditlmeasons for wanting to stay there including:
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* That the old age pensioners who are living theeesarcattle station workers and that
they are keeping a place for their relatives whokvem cattle properties in the dry
season and come to Darwin in the wet season.

e That these people come in from at least four cpttdperties as well as Missions and
Settlements.

« With the ever increasing number of Aboriginal pe&opinployed on cattle properties,
places like Knuckey’s Lagoorsif] is where they are setting up their camps (1974:
pl2).

According to the minutes of the meeting ‘Discussionth the family groups revealed that they
had no wish to live anywhere in Darwin. Also asythave been here for so long, there was the
feeling that the lagoons belonged to them’ (19724)pAnd that further,

“Discussions of future land development aroundidgigeons brought out requests that they
submit a Land Claim for the area. It was voiced tha lagoons held meaning for Aboriginal
people and that it should be Aboriginal people W around them’ (1974: p10).

In 1980 an area of land adjacent to the Reservegveanted to the Aboriginal Development
Foundation to provide hostel type accommodatiorAtmoriginal people. This Aboriginal
Community is known as Knuckey’s Lagoon Community.

Although management of the Reserve is the respilibsitf the Parks and Wildlife
Commission, local residents have formed a commugridyp KnuckeyL.agoons Wildlife
Sanctuary Incorporatednd executed a formal agreement with the Park$Nfdlife
Commission to assist with the planning and managéewfehe Reserve.

Since then, the group has developed a meetingwealkjng tracks and carried out revegetation
and weed control activities. The 1st Berrimah J8eguts are based at the reserve and have
won national awards for their Weedbuster Week #i@s: The group is continuing to improve
the management of the reserve with assistancethierRarks and Wildlife Commission,
Greening Australia and Landcare.

Both Knuckey Lagoons and McMinns Lagoon have bested in the Directory of Important
Wetlands in Australia. The Reserve’s natural vahresrelated primarily to its importance as a
wetland habitat for a variety of birds and otheldiifie. Several of the birds that use the area
are listed on the bilateral agreements with thegBawents of Japan and China for the
protection of migratory birds and their habitatsii¢key Lagoons and McMinns Lagoon have
been listed in the Directory of Important Wetlaima#\ustralia as a supplementary site for the
NT as part of the Darwin Peninsula Swamps. Whitétaonsidered nationally important in its
own right, as part of a supplementary site the Ressupports and contributes to the values of
other nationally important wetlands across the Eog.

The Plan of Management reports on the aesthetiesalf the Reserve: they derive from the
views provided of water and waterlilies during thet season and the congregation of bird life
around the lagoons when other water bodies suldsideg the dry season (Parks and Wildlife
Commission of the Northern Territory 2000). Duetsdocation and ease of access it is a
popular site for birdwatchers. Historical and comperary use of the Reserve by Aboriginal
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people is noted for its importance on the Plan ah&ement. The historical values of the
Reserve relate to its use as a recreational ackasanby the defence forces during WWII.
Chinese gardeners, including rice growers, alsd tise area during the early development of
Darwin. The educational and interpretative valuiethe Reserve relate to its habitats and
wildlife, its use by Aboriginal people and its lust values.

The Reserve’s scientific and educational valuesteeb the opportunity to study a wetland
habitat and its importance to wildlife, particulawaterfowl, migratory birds and freshwater
turtles within a semi—urban environment. The cdition of the Reserve’s wildlife and their
habitats to the conservation of biological diversiithin the Darwin Region also gives the
Reserve scientific value (Parks and Wildlife Consiua of the Northern Territory 2000).

Residents living directly adjacent to the main lagtave observed changes in the hydrology
of the area since significant open drains werettoc®d on Agostini and Thorak Roads to
prevent seasonal flooding of surrounding propediye resident who has lived across from the
lagoon for over 20 years stated that while ‘evethnearly years sometimes the Lagoon would
dry up completely, it wouldn’t on a regular basiBtie resident has noticed that ‘there’s usually
a little bit of water in the lagoon’ however ‘sinttee drains have gone in, it year by year has
drained out completely.” They have heard that ‘thisecause the big drains take too much
water out of the lagoon... not enough water to baimed’. But they also felt that this artificial
change to the hydrology of the lagoon ‘doesn’tlyeaffect the Lagoons that much in that the
turtles just dig themselves down into the grouhd,fish species as well stay from year to year’
(Interview, 3/12/07).

One respondent chose Knuckey Lagoons as their fid@qlace to visit within the Howard
region because ‘I enjoy seeing the waterlilies laindlife during the wet season’. The only
thing preventing them from enjoying the Lagoon mwees having ‘no time to stop’ (Mini
guestionnaire respondent 8). Another respondeatchisse Knuckey Lagoons as their
favourite place because of the ‘variety of birdst ttongregate’ as well as the waterlilies,
however they felt that their enjoyment was hampénedvidence of ‘wild dogs roaming free’,
‘weeds encroaching on the lagoon’ and ‘fires alnawstually’ (Mini questionnaire respondent
9).

There have been some suggestions made about iimgyéas amenities available at Knuckey
Lagoons which one respondent reflected on:

| think the school groups that come in and appriectae birds are wonderful, but it's
another issue putting in toilet facilities. We'dmted to put a bird hide in so you don’t
disturb the birds...and that way, it could be uasdan educating tool as well, but of
course as the money dries up it's harder to geteydn do these things as well. | would
really love to put a table and chairs in there battyou can take a bottle of wine and sit
there on a Sunday night and just watch the birdsink that would be wonderful. But,
big changes ... | don't know... we like it to betds.i. and yet we like people to come
and appreciate the beauty as well! It's a hard giméerview, 12/07/07).
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5.2.11 Koolpinyah Station and its lagoons

The area encompassed by Koolpinyah Station wasmnce extensive than the area it covers
today. It formerly reached closer to Darwin andeexied further south over what is now
Humpty Doo, Howard Springs and the Shoal Bay Co&staerve.

Sugar growing was attempted in the Shoal Bay re@idilson and Estbergs 1984), and
persisted until 1889 when the planter, Brandt, &guohidefeat. He later experimented in
growing tobacco. The Chinese had greater succeggiatilture, seeking out areas of good soil
and growing a range of tropical and sub-tropicait$rand vegetables. Substantial areas were
also planted with rice with good results. Cottors\waéso grown in the early 1920s around Shoal
Bay, as were coconuts.

Koolpinyah Station was taken up as a mixed farnéage by the Herbert brothers in 1908 and
it included buffalo, goats, tropical fruits as wad cattle (McGrath 1987) From its inception
many Larrakia, Wulna, Limilngan and Tiwi people wed on the station. The diaries from
Koolpinyah Station, written by the brothers, ‘gt distinct impression of two economies and
cultures meeting at the point of labour and commyoglchange, though they also intersected
on a social level'(McGrath 1987). It has been rdedrthat Larrakia and other Aboriginal
people collected goose eggs annually at Koolpir8tation, on the boundary of Larrakia
country, and close to extensive floodplains duahthe end of the wet season (Wells 2003).

Koolpinyah Station holds Korebum and Limul-Limuld@ons which have been favourite
hunting places for Indigenous and non-indigenougdrs, past and present. Until recently
people still shot waterfowl on Koolpinyah Statiohieh was tolerated to some degree by the
manager and owner of the Station.

We also patrol that area with police — the LimuiLil and other lagoons on Koolpinyah
that border our country. So there’s Korebum...w&qahese with the police for illegal
hunting ‘cause that'’s private land. He’s got ‘Noe§pass’ signs on all of his Gunn Point
roads there, they’'re pushed over or still standsogne of them. But you'll also see new
tracks starting off that Gunn Point Rd that have igo signs up, so people just bypass
the signs and push their way into that courfifgolpinyah (Parks and Wildlife Officer)

In discussion with shooters who were intervieweadie project, there was appreciation for
why a decision was made to exclude hunters fronKth@pinyah area given that:

...30 or 40 hunters would turn up there every nightlie fence line adjacent to Quambi
Lagoon where Koolpinyah Homestead is located), @afig Thursday night onwards,
and just shoot at passing birds going from herekldagvard the coast. And it was a
phenomenon that I've never seen. But the rubbishjust unbelievable. You know there
were nappies, just everything and you know in titelesuppose the din of these shots
just going off every night...(Interviewee 1, 5/2/08

And people going over the fences (into Koolpinytati@) after birds...they were
actually warned and disregarded the warnings smeas closed off (Interviewee 2,
5/2/08).

The respondent continued:
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Koolpinyah used to be an area we were able to &coase... it's closed off now, it's
private now. Yeh, Korebum and Limul Limul (Lagoqiisierviewee 2, 5/2/08).

5.2.12 Leaders Creek

Leaders Creek is the major focus of recreation@iacon the Gunn Peninsula. The freshwater
creek provides the only reliable wet season swirgrhile on the peninsula. The freshwater
creek crossing is used for overnight camping aral @dey use picnic area (Conservation
Commission Northern Territory nd.). Boat owners theeramp on Leaders Creek to access the
major recreational fishing locations of the Verrsiands and the Adelaide River delta.

One respondent highlighted the importance of Lea@eeek as providing a launching point to
the Vernon Islands as well as being a good rivéistoin its own right (Interview, 22/10/07).

5.2.13 McMinns Lagoon

South east of Darwin is a reserve known as McMlmaggoon (Figure 57). The Reserve is
established under the NT Parks and Wildlife Act.

The McMinns Lagoons Reserve Association (MLRA) teken responsibility for much of the
day to day management of the Lagoon Reserve. §itatenagement decisions are made by
the McMinns Lagoon Reserve Management Board: adbeeatrup under Litchfield Shire

Council which has representation from the Reserss&ogiation. The MLRA receives annual
funding from Litchfield Shire Council for thingskk the bore, maintenance of the fire shed and
other equipment. Funding for capital items sucthag small tractor with slasher and bucket
comes from the Litchfield Shire Council’'s Reseremrd funding. So for ongoing operations
they are covered with some funds from the Litckifi@hire Council, but if they wish to take on
any specific projects then they have to seek fupttinough another organisation or program
such as Envirofund.

The lagoon is very popular for recreation actigtéand passive activities such as walking,
horse-riding, picnicking, canoeing and birdwatchfRgyure 58) are promoted and encouraged
in the reserve. Management of the reserve alsgnéses the native title rights of the Larrakia
people to utilise the resources of the reservesuassainable manner (McMinns Lagoon
Reserve Association 1999).
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Figure 58 McMinns Lagoon

McMinns Lagoon, as seen in Figures 58 and 59,hes@ perched water body in the dry
season, being several metres higher than the swlirgggroundwater level. It is almost a
separate hydrological unit, the base material @fliélgoon is not totally impermeable although
downwards loss or leakage is slow (Schult and W2G16).

Changes to the environmental condition of the lagoave been witnessed by local residents
and have been documented in the record of the fsgmt (McMinns Lagoon Reserve
Association 1999).

» For the first time since the 1930s, the lagoonddup completely in the 1970s. Not
much else is known by local residents about thenev

« ltis assumed that the dead or dying paperbarkb@south side of the lagoon are as a
result of Cyclone Tracy (Brian McWilliam, MLRA asted in McMinns Lagoon
Reserve Association 1999).

¢ Inthe 1990 dry season an almost complete drawddwme lagoon occurred with a
resultant emigration of Northern long-necked twrfimm the lagoon.

« Very high rainfall during the Wet Season of 1994/8&&d again during the Wet Season
of 1996/97, resulted in much higher than normalewgvels in the lagoon. Around the
beginning of May 1995 the lagoon overflowed inte #astern drainage channel and
flooded surrounding properties.

e During the 1970s waterskiing occurred in the lagbdoMinns Lagoon Reserve
Association 1999). Today both fishing and boatioiipér than canoeing) are
discouraged, as is set out in the McMinns Lagoam BF Management.
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Figure 59 McMinns Lagoon with magpie geese in flight

Relatively complex custodial and management arnaegés exist for McMinns Lagoon as
described by the following respondent:

The sub-division around the Lagoon actually happeoeag before there was a
Council (Litchfield Shire Council). That's probalilye reason now why you see the
way it's cut in so close to the lagoon, but thedi@ owned by Litchfield Shire Council.
The McMinns Lagoon Reserve Management Board isigta board set up under
Litchfield Shire Council (LSC). The same as Knuskeggoon, Fred’s Pass Reserve;
there’s 7 of them across the current Litchfieldr8hand so we receive a certain
amount of funding from LSC every year and thercégital items, like we have a small
tractor with a slasher and a bucket, those sortthifgs actually come from Litchfield
Shire Council from their Reserves Board fundingitSanore the natural resource
management work that we get the funding for, fremiefund, or those sorts of
things. We kind of operate down the middle, we fla@dkeserves Board funding and
that's really for things like the bore, maintainitiye fire shed that was handed over,
things like that, and maintenance of equipment.fdédseany new projects or any
particular equipment that the group decides theytta get, for the Lagoon, then
that's done actually through us seeking fundingrfranother organisationiriterview,
29/11/07).

One respondent nominated McMinns Lagoon as theauidte place to visit within the Howard
region due to being ‘easy to access, very aestilgt@appealing, well-cared for and good
infrastructure and facilities — e.g. walking pagtfcnic area.” However they felt their enjoyment
of the area was compromised by ‘motorbike ridersbwalso use the area (Mini questionnaire
respondent 4). A second respondent liked McMingeda because of the feeling of
‘familiarity’, its ‘natural environment’ and thefitters’ that lived their. They believed there
was some ‘very occasional engine intrusions’ buitemmugh to cause conflict with their use ‘at
present’ (Mini questionnaire respondent 6).
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5.2.14 Micket Creek

Micket Creek is described as a muddy estuarinekcteehe past, freshwater wells along the
backswale could be used for drinking water (Hoddgk®®i7). Runnels seen across the
mangrove flats are usually created by freshwatengg. After Cyclone Tracy in 1974, the
oyster beds on the east side of the creek werewephnd the mangroves severely damaged.
The site was used by Aboriginal people in all saaso the past, but particularly to target mud
crab in the late wet. It is rarely used by Aboraipeople now as it is enclosed by
Commonwealth land and the area is controlled byhthg. The creek is still frequently by
fishers (Interview: 22/10/08).

5.2.15 Noogoo Swamp

During interviews, Noogoo was repeatedly highlightes a swamp that was favoured in the
past for hunting, particularly of geese. AccesthtoNoogoo swamp area has been increasingly
restricted due to the Department of Defence’s SBaglreceiving station, and has now ceased
in the area. A member of the NT Field and Game gission explains that the hunting
experience has been degraded by the poor conditittre wetlands and the consequent low
numbers of birds:

| used to shoot on Noogoo Swamp, what | call tbe gardens (Milner Swamp), Howard
Swamp and | only went out to Harrison Dam 6 or drgeago, because the shooting at
Howard Swamp and those areas had dropped off, bweten’t there, the wetlands
weren’t what they used to be (Interviewee 1, 5/2/08

5.2.16 Shoal Bay Coastal Reserve

Shoal Bay is a shallow embayment comprising saxdnaund flats, with much of the bay
exposed at low tide (Figure 60). The maximum defpttine bay is approximately 15 metres
near Gunn Point. Sandy beaches are a prominentéeatt the shoreline. The Howard River,
which has a catchment size of 497km?, flows intoegdBay. Buffalo Creek, Mickett Creek and
King Creek also feed into Shoal Bay (Darwin HarbAdwisory Committee 2003).

The dune systems that run along the eastern edgeoafl Bay are regionally significant for the
occurrence of ammonite fossils. The Beneficial U3eslaration made in 1998 (NRETAS
2005) recognised the values of the Shoal Bay-Velslamds area as an aquatic ecosystem, a
recreational water body and aesthetically valutdlae community. In 2001, the development
of a prawn farm at the base of Shoal Bay was halyddcal opposition to the destruction of
large areas of mangrove forest and the risk thr@igeed effluent levels posed to the
barramundi breeding environment of Shoal Bay.
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Figure 60 Howard River, lined with mangroves, and a flooded Shoal Bay plain

The Coastal Reserve is managed by the NT Governtmentgh the Parks and Wildlife
Commission. It is recognised for its importancenigratory birds (Northern Territory
Government 2005, 2008). The Coastal Reserve igpocated within the Darwin Harbour
Regional Plan of Management (Darwin Harbour Adystommittee 2003). Weeds, feral
animals and fire are major problems for this coveséon reserve (Northern Territory
Government 2008). Permits to hunt pigs are issaed period of one year from 1 August to 31
July each year. The permit is issued to allow mgntif pigs within the NT hunting reserves of
Shoal Bay and Harrison Dam. This Coastal Reseratsgsused as an extension to the Howard
Springs Hunting Reserve with magpie geese beingntia target during hunting season. The
Coastal Reserve has important wildlife habitatsipalarly for magpie geese and whistling
ducks. At certain times of the year Brolgas congte@n the drying swamps. Rainbow Pitas
and Orange Footed Scrub Fowl can also be seemniougdocations. One respondent felt that:

one thing that’s going to become more popular atb8hoal Bay...is bird-watching.
Particularly as it dries off, and people realisatht’'s one place to see all sort of birds’
(Interview, 25/3/08).

Another respondent saw potential in the futureaigee Shoal Bay area given its ‘magnificent
views’ and because it is ‘so close to Darwin’:

Some parts of that Shoal Bay floodplain, when youeoff from the woodland onto
the floodplain it's really magnificent views antsijust so close to Darwin... you'd
probably have to go to Kakadu or Djukbinj to see tiext set of just big open
floodplains...so yeh it's probably a viewing areat You’'ve got shooters and hunters
and other people in there.. But in reality in tiiéufe if you've got Darwin here and
Shoal Bay there, look at the attraction. If you getof one sort of group in there...
then you could actually have that as a quite niaadInterview, 25/3/08).
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Such an idea is not a current consideration foth@raespondent:

Yes, if you put decent roads in there (Shoal Bay)would give greater access to just
the general public and then that would impact hygel the hunting... ducks, pigs and
geese. But at the moment anyone that goes in blzsrgot to, | wouldn’t say dodge the
bullets, but there’s the possibility that people &unting — all year round. And that’s a
conflict, so we don’t put in decent roads (Intew,&5/3/08).

5.2.17 Tree Point Conservation Area

The Tree Point Conservation Area protects a coas¢al on the Tree Point Peninsula and a
large mangrove habitat with a tidal creek that toask in towards the Shoal Bay Coastal
Reserve. The mangroves support a large varietyrdd khat use the mangroves for cover and
the tidal mudflats for feeding. A fringe of coastale thicket occurs along the beach for part of
the Conservation area and migratory waders congregathe beach at certain times of the
year. Management of the area is the responsilofitiie Parks and Wildlife Commission.

The Jampalampi Tiwi (Aboriginal) group claim traditiarights of access and affiliation with
the area, and have secured freehold tenure orottigenn tip of Hope Inlet known as Tree
Point (Calnan 2006). They have established a coritynnere, known as Tree Point or
Durduga Community.

In the pastnembers of the Jampalampi Tiwi group travelled ftbe Tiwi Islands to the
mainland via the Vernon Islands to Gunn Point. Mers of this group are associated with the
southernmost tip of Melville Island and assertitradal interests in the Shoal Bay/Gunn Point
area. The group base their interests in the Tadition of use of the area, their solid
knowledge and long occupation of the area and twecistom that the duty to look after
gravesites of deceased ancestors confers righteeapdnsibilities in relation to the land. The
Jampalampi Tiwi assert that interests in landiarpart, derived from the existence of burial
sites. The souls of the deceased are said to bezqrag of the area of the burial. This places
an obligation on the descendants and relativelseofleceased to care for, and maintain, the
area (National Native Title Tribunal 2001).

There are approximately 57 Aboriginal sites recdrdeGunn Point and approximately 11 of
these sites are associated with burial areas. eTdrerapproximately seven registered sites that
have large exclusion zones defined by the Aborlghneas Protection Authority. Interests in
these sites are shared between Larrakia and Jamgialawi interests (National Native Title
Tribunal 2001).

Some members of the Jampalampi Tiwi have livethallr lives at Gunn Point and know and
appreciate the area intimately. A large numberasfdkia and Jampalampi Tiwi were resident
at Koolpinyah Station in the early days and wex@lved in a wide range of traditional
practices including the conduct of ceremony andisténce activities and this has been noted
in the Koolpinyah Station records (National Natiide Tribunal 2001).

Tree Point is also a known roosting area for masabirds.
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5.3 Threats and risks to social and cultural values

Increased development in the Howard catchmentlreasdhe potential to affect current and
future social and cultural use of water. Some eféhdevelopment issues are outlined here.

5.3.1 Land clearing

Based on NRETAS estimates from satellite datasicigaiates in the study area were steady
between 1977-1990, with clearing at an averageafad€0 ha/yr, decreasing over 1990-95 to
210 halyr, and increasing to 1145 ha/yr from 1906 Increased clearing between 1995 and
2000 is directly correlated with horticultural pradivity. For the same time period production
increased from $21.4 to $55.7 million in the Darnggion (Hosking 2002). A recent
investigation suggests that figures have sincemetuto pre-1990 levels (Water Monitoring
Branch 2005)The NT Planning Scheme includes coptmlisions which require native
vegetation clearing consent for proposals to ceeas that exceed one hectare in area
(Northern Territory Government Department of Naktrasources Environment and the Arts
(NRETAS) 2005). Consent must also be obtainedfeasthat have already been cleared.

There are certain areas indentified in the 2006H#¢on Territory Planning Scheme land
clearing guidelines which should not be cleareallatr which should only be cleared if advice
has been sought relating to how impacts can bemsad. The no clear areas include:

« Drainage Lines, watercourses, wetlands or seepaggszand

* Sensitive or significant vegetation communitieshsas rainforest, vine thicket or
closed forest.

According to Gerry Wood, former Mayor of Litchfieghire Council and now a current
Member of the Northern Territory’s Legislative Asgay, ‘the policy of the council is trying

to make sure that the Howard River and its tribesaand lagoons remain free of sub-division
and are retained in public hands where possibkr's(pomm., 23/10/07). Gerry Wood explains
how the Council has managed to achieve a chanigadnuse practice when it comes to
waterways within the Shire:

The River of course is used for such things asndge ... So to some extent the river
is not just something important environmentall\g, #ictually a drainage reserve. It
might be a technical name but sometimes (it's)otilg way the Councillors have
been able to obtain land under the Planning Acyolii claimed it under conservation
they'd say ‘well that isn’t your role’. Drainage Rerve is a legitimate request. In
many cases the council has been able to claim4aitid patchy but at least there’s
some hope that most of the River will stay ouubtisrision (Interview, 23/10/07).

Northern Territory pastoralists have a legal olilato formally apply to the Pastoral Land
Board before clearing land for any purpose wheeei$ig guidelines have not been set. The
guidelines reflect the requirements of section F8{lof thePastoral Land Act 199%hich
states: ‘The lessee will not clear any pastorad kexcept in accordance with the written
consent of the Board or guidelines, if any, puldihby the Board'.

106



IDENTIFICATION OF WATER BODIES AND WETLANDS OF SOCIAL AND CULTURAL
SIGNIFICANCE

Litchfield Shire, within which the Howard regionsguated, is one of the most intensely
developed rural areas in the Northern Territorygkilng 2002). Under the Litchfield Shire

Area Plan 1992, 50% of any freehold portion caclbared without any formal approval
process. Under this control plan clearing in exad€0% requires the approval of the
Development Consent Authority (DCA), which includepublic appeal process (Hosking
2002). On 4 December 2002, the Interim Developrxamttrol Order No. 12 was declared and
now requires landholders to obtain consent forrodgeon all freehold land, outside of the
existing control plan areas on land 2 hectareseaatgr in size. Under the new Native
Vegetation Clearing Controls landholders can omlyeha total of 1 hectare of native vegetation
cleared without consent (Hosking 2002).

Limitations or constraints on clearing also apply#here there is waterlogging and seasonal
inundation (wetlands). Further, there are minimuidtis of riparian vegetation that should be
retained when adjacent areas are being cleares wiitlih is variable and dependent on
whether the water body in question is a drainagg intermittent stream, creek, river or
wetland (Department of Natural Resources Enviroriraad the Arts 2006)

Extensive areas, particularly to the north on thiGPoint region are largely uncleared, whilst
other areas are increasingly being cleared fongite land use, including horticulture (see
Figure 60) and residential developments. Theraaraccurate figures for clearing within the
Howard River region, but an indication of rates &énels of clearing can be established
through data covering the entire Darwin region ®vatonitoring Branch 2005).
Approximately 19% or 46,000 ha of native vegetatias been cleared in the Darwin region. It
has been estimated that the Darwin and Palmersbamcentres account for 10,000 ha of total
cleared land in the catchment, and that in thedastears just under 19,000 ha has been
cleared (Water Monitoring Branch 2005). Outsidéhef major urban areas, the tenure most
affected by clearing is freehold land where rueglidential, agricultural and horticultural land-
uses predominate.

If the urban area of Darwin or the agriculturalustty continues to expand, this figure can be
expected to rise steadily. Land clearing reducestbitat for wildlife, causes the remaining
habitat to become fragmented and contributes tigpah via soil erosion. Changed surface
run-off may affect wetlands by altering the pattefrrying-out.
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Figure 61 Land cleared for horticulture near Lambells Lagoon

5.3.2 Pollution
Wetland pollutants may derive from agriculture,ustty or domestic sources (Figure 61).

Concern was raised by one workshop attendee abeINT Government’s planned
development of an industrial hub next to the Holindcare area. According to the attendee it
is proposed that this industrial area will senaogl maintain Abram (Defence) tanks. The
major concern is that any chemicals found in paani$ other substances used in maintenance,
including dioxins and heavy metals, will be wasid a proposed 10 acre catchment pond
before draining into Milners Creek, Noogoo Swamg #re Darwin Harbour.

Domestic pollutants include those from septic systeparticularly where bores have been
drilled in close proximity to waste systems, agatly discussed.

Figure 62 Whitegoods dumped at Girraween Lagoon

A new rubbish disposal facility is also planned&constructed within close proximity of
Howard Springs, which has also created some corioefature water quality in the area.
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The Northern Territory Horticultural Association TNA) has been working with its
constituents to strengthen awareness about agrécddsrbut in a submission to the Australian
Government Productivity Commission ‘Annual RevieilRegulatory Burdens on Business —
Primary Sector’ (2007) wrote that the applicatiowl @ata collection process for the use of
agrochemicals is resulting in chemical users waykintside of the regulation and has fostered
a reliance on single broad spectrum chemicalseratfan moving to a suite of “softer” targeted
chemicals that may be used in an integrated pesagesnent strategy. In the same submission,
minor (agrochemical) use coordinator Peter Dal &ahthe NTHA identifies that the
horticulture industryfrequently suffers from a lack of legal accessrtp@rotection products

to effectively manage pests and disease. Whilgsaue valuable, they are too small
individually for agrochemical companies to bear ttigh cost of registering pesticides for use
on them (Northern Territory Horticultural Association ZD@.5)’

With increasing horticultural development in thewwd region the potential impact of farm
chemicals on water sources may have to be giveataggreonsideration.

5.3.3 Fire

Management of fire in the Litchfield shire is destil to become an increasingly significant
challenge due to increased fuel loads arising fileerinvasion of exotic grasses, including high
fuel-load weeds such as Gamba grass. There arethagaare burnt every year and others that
are never burnt: neither of these is ideal for taiing wildlife habitat, including wetland
areas.

5.3.4 Weeds

Several serious weeds affect terrestrial ecosystanadsmany more are associated with
freshwater wetlands. Mission and Gamba grassesrabably the most serious problems in the
catchment because they are spreading very quicklycan increase the intensity of bushfires.
Mimosa is established in isolated areas of thehoagént near the Adelaide River. It is a major
problem in nearby catchments because it completidys floodplain ecosystems and often
renders them useless for hunting and cattle graBarp grass is an exotic wetland species that
is widespread in the Mary and Finnis floodplaind #re potential exists for it to affect the
Howard catchment. It is thought to replace natilaais that are valuable food sources for
waterbirds. NT Field and Game have expressed cormar weeds such as olive hymenachne:

cause that will choke the swamp out, and whentlthppens the habitat’'s gone, the
birds are gone (Interviewee 1, 5/2/08).

One respondent was concerned about the combingesiss fire, weeds and erosion in the
Shoal Bay area:

Weed control, erosion just destroys the area. Tees@me illegal fires, some illegal
burns going on there. We do a lot of the burningselves, but there’s a lot of late
season burns...and either people over at Koolpiryragpoose hunters start them...to
clear the grass up in there (Interview, 25/3/08).
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5.3.5 Feral animals

Pigs are common throughout the catchment, partigidaound Shoal Bay, Howard swamp and
the Howard Springs area. While they appear to hasignificant impact on vegetation and
habitat through rooting, this has never been pilgpevestigated.

Cane toads are expected to cause a reduction ulgtmms of predators such as quolls and
snakes. This is a particular concern because #reralready signs that mammal populations
are declining (at least in parts of the catchméni3.possible, but not certain, that predator
populations can recover from the initial decline®they learn to avoid the toads.

Dogs and cats are common, but very little is knalvaut their impact on native animals. Black
rats and house mice are common in some bushlaad,amed it is possible that they have
spread diseases causing the decline of native mEmma

5.3.6 Changes to flow regime

One of the project aims was to identify and ast#esselative significance of resource impacts
possible under different water resource use saasidricluding stakeholder perspectives on the
means of protecting or enhancing social and culualaes through water resource
management. This was to include considerationeptieliminary cultural water requirements.
The following chapter addresses the first partefimpact assessment aim outlined above.
With respect to consideration of preliminary cuduwater requirements, we offer the

following comments on some potential impacts. Wweth emphasising, however, that
accurately relating changes to flow regime to impan values is a very complex task that
requires more empirical information than is curkgatailable.

The notion of a cultural water requirement alsargzs more consideration. Recent use of the
term ‘cultural flow’ in water planning discourseggests that the idea is predicated on the
assumption that environmental flows are insuffitienvolume and distributed according to
criteria that do not meet Indigenous, and perhags;Indigenous social and cultural needs.
There is no doubt that there is a close relatignbbiween water required to meet the needs of
aguatic ecosystems and the social and culturaésagsociated with those same ecosystems.
Without a comprehensive understanding of the enumirental water requirements it is,
however, difficult to contribute to the determimatiof the so-called cultural water
requirements.

Recent publications by Jackson (2006; 2008) andkloksoret al (2008) have emphasised the
importance of the intangible and symbolic valuebhtbigenous and non-Indigenous identity,
norms and environmental philosophy. There are mvaiyes referred to throughout this report
that defy measurement and evaluation in conventienas, and even in cases where a value
may be measured, there are remaining challengeseantin the task of quantifying and
incorporating such values in flow assessment. Bladtl of these challenges is the degree of
dependency between the value and flow and thertadtat control it. The problem is
compounded by the interaction of a range of non-flelated factors controlling the suitability
of a given water body for human use or valuatiarthe case of recreational instream uses for
example, there may be some optimal condition fehdaiman use, but actual usage will be
heavily dependent on some factors other than emviemtal condition (Mosley 1983). For
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example, access and associated transport issudsgmwél a considerable bearing on hunting and
fishing activity.

Elsewhere Jackson (2006) argues that, in the coatémdigenous water requirements at least,
a volumetric allocation of water can not be religbn to address Aboriginal requirements for
water. Because Aboriginal people wish to maintaialationship with their rivers and water-
bodies, direct Indigenous participation in watesorrce management, including monitoring, is
considered the most effective mechanism for adohgssiltural requirements for water.
Through direct participation in adaptive managenpeatesses, Aboriginal people can perhaps
more effectively participate in water allocatiomphing and contribute to determining the flow
regimes that meet their needs. NRETAS’ intentioagtablish a water advisory committee may
assist in meeting this need and the needs of gtioeps in the wider community to contribute
to management. There is little doubt that morenéitia will need to be given to ensuring that
social and cultural values associated with watenaater bodies in the region are fully
considered in the water allocation plan.

In the following section information from Coe al (1998) on groundwater and surface water
levels and the resultant ecological relationshépssied to speculate on potential impacts of
water extraction on social and cultural values.esavhypotheses’ are suggested and the
potential impacts on environmental values are dised. This section is imprecise and general
because the dynamic and complex relationships leetwquifer levels and environmental
flows are poorly understood.

Hypothesis 1: If groundwater extraction takes place within the wet season, then
it is likely that the wet season discharge to the Howard River would be reduced.

Result: The environmental consequences of thiddyaobably be limited, because this
discharge is a relatively minor component of thveriflow at this time (total wet season flow is
570mm). There is also a possibility that groundwaetéraction during the wet season will
increase aquifer recharge. Currently water tab$eswithin 2-3 metres of the land surface,
usually within 2-3 months of the onset of the wedison. It is not until this time that large
volumes of runoff are generated. It is possiblé ¢naundwater pumping during the wet season
will simply slow the rate of rise of water tablesid the onset of significant runoff. If this were
the case, then it might be possible to extract rtteaa 200mm per year from the groundwater
during the wet season, with consequent reducticuiface runoff and shallow through flow
(currently 410mm)

Potential impact on values: Difficult to determimat likely to be limited.
Hypothesis 2: If groundwater extraction takes place during the dry season, then
it is likely that dry season discharge to the Howard River would be reduced.

Result: The environmental consequences of thisheagonsiderable because of the
significance of base flow to the Howard River as time of year. Dry season pumping may
also reduce the groundwater surplus, with as ylebawmn consequences. On the other hand, it
may be possible to reduce the impact of dry sepsamping on river baseflow if pumping was
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concentrated in areas remote from the river. THosa cone of depression may be created,
which would be filled the following wet season.

Potential impacts on values: If an accelerated drapetland water levels and earlier dry
season dry-up occurs this could severely impaetettand habitat for waterbirds — and have
serious implications for hunting values. Alreadyendotal evidence suggests earlier drying of
the Howard swamp area, creating more dense huatiog on the two remaining hunting areas
— Lambells Lagoon and Shoal Bay. If swamps anddagavere to dry significantly earlier in
the year for consecutive years there may be immactsh and turtles which would impact on
both aesthetic and Indigenous hunting values.

Hypothesis 3: Any groundwater extraction represents a loss to the environment,
but different parts of the environment have a different reliance on groundwater.

Result: Based on estimates of their average anwaiglr balance, it appears that neither the
eucalypt savanna nor the paperbark swamp ecosysarensependent on groundwater for
transpiration. Provided that wet season rainfatlvtiee soil to field capacity each year, there
appears to be enough available soil water to sugitaitranspiration needs over the dry season.
Thus groundwater extraction should not impact thegséems.

Potential Impact on Values: Should be limited.

Hypothesis 4: If soil water storage is not replenished due to lower than average
rains during one wet season then, in the absence of a backup groundwater
system, the vegetation may undergo water stress in the following dry season.

Result 1: Groundwater extraction that lowers théewtable may increase the susceptibility of
vegetation to droughts.

Potential impact on Values 1: It is likely thatrfmirest patches are reliant upon groundwater
through-flow from the Eucalypt savanna during thg sbason. Ongoing monitoring of the
Endangered Darwin palrRtychosperma macarthuyihas revealed a substantial population
decline at a rainforest in the Howard River Catchiiellowing a series of wildfires in the
1990s (Liddleet al.1996; Liddleet al.2001).

Result 2: A decrease in the available volume okwatay conceivably lead to rainforest
patches drying out during the late dry season, i@apmore susceptible to fire and weed
invasion and to changes in species composition.

Potential impact on Values 2: Adverse effect orugalrelated to aesthetics, education, cultural,
hunting and collection as rainforest patches shaimi lose viability from increased drying and
subsequent increases in fire and feral disturbdmass of species would diminish the existence
values associated with rare plants.

It should also be considered whether there wouldnyeimplications of consistent annual
drying of lagoons. If wetlands were to become terapoor seasonal would this impact on the
future existence of current Reserves? Might thefjlleel in and become subdivisions as their
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social and cultural values become diminished? Whpact might this have on the existence of
community open space and community cohesion thabban demonstrated through the

existence of management group’s networks?
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6. SCENARIO EVALUATION

6.1 Introduction and aims

As discussed in chapter two, the NT Governmenurising to statutory water planning
processes to regulate, share and sustain locat vesteurces, driven and guided also by the
national program of water reform introduced by @wincil of Australian Governments
(COAG), the National Water Initiative (NWI). Howavevater planning in the NT is in its
infancy. Managers, planners and members of the comtynare grappling with a low
knowledge-base about how river systems functiagh kiariability in water supply, complex
social and cultural dynamics, and limited capawiithin stakeholder and management
organisations.

The overarching objective of this project requitieat we gain an understanding of the way in
which potential changes to water use in the grdadéewin area might affect the social and
cultural values of the Howard River catchment. flis end we employed a socio-economic
decision support tool that can help reveal andarepirade-offs between competing outcomes,
a tool that has not previously been used in wadsamng in the Northern Territory. This
process built on the understanding of values asuks gained through the consultations
described above and used several workshops to:

+ Share information about the values and issuesh®Howard catchment;
* Explore the conflicts and potential trade-offs, and
+ Evaluate several scenarios for the future.

The following sections briefly discuss the workst@md summarises key findings from the
application of the decision-support tool. Sectioh @describes the first workshop held in April
2008 and introduces the method: deliberative nwiteria evaluation. Section 6.3 describes
the second workshop held in May 2008, includingrmamary of key discussion points, and
discusses the results of the evaluation perforrhé&thaworkshop. Section 6.4 talks about some
implications and future research directions.

6.2  Workshop 1: Setting up the evaluation

6.2.1 Workshop setting and participation

The first workshop was held on April #2008 at CSIRO’s Tropical Ecosystems Research
Centre. Letters of invitation were initially sentdn inclusive sample of the stakeholders
interviewed for the consultation stage of the redeaEight people attended, representing a
range of groups and interests (Table 6).
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Organisation Interests

Holtze Landcare Group Local environmental interests
McMinns Lagoon Reserve Association Local environtakimterests

Northern Territory Firearms Council Recreationaénests

Northern Territory Field and Game Recreational amdronmental interests

Amateur Fishermen'’s Association of the Recreational interests
Northern Territory

Top End Native Plant Society Local environment&iasts

Larrakia Nation Indigenous interests

Table 6 Organisations and interests represented at the first workshop

The interests represented didn’t cover the fuljearelevant to the Howard catchment. In
particular, horticultural, mining and pastoral irgsts were not represented. This signalled to
the researchers that further attempts needed rtealde to engage these sectors. Such attempts
were made in organising the second workshop andeseribed in Section 6.2.4.

On arrival to the first workshop, participants wgireen background information on the project,
the water planning process for the Northern Tenyjtand how the research project and
workshops relate to this process. The findinggaifeholder consultations were presented in
order to get some feedback and ratification of plaig of the research. Participants were asked
if they had any issues they wanted to add to thdirigs, and a set of maps were used to help
focus discussion around particular places of istef®@ee Figures 63, 64a and b). The substance
of these discussions was incorporated into findofgbe first stage of the research and is
described in the full report.
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9. el

Figure 63 Participants of Workshop 1 ident}fying areas of value in the study area.
6.2.2 The method: deliberative multi-criteria evalu  ation

Participants were then introduced to the methoéeataeliberative multi-criteria evaluation
(DMCE). This method is a combination of two techrég: multi-criteria analysis and the
citizens’ jury. Multi-criteria analysis is a body ®chniques that structure decision problems in
ways that improve their auditability and transpagefDunninget al. 2000; Romero and
Rehman 1987). MCA has its origins in military plarm(Eckenrode 1965)and operations
research but is today used in a variety of fielis disciplines including natural resource
management (Hajkowicz and Collins 2007).

In a MCA a set of alternatives, for example, inugesht portfolios, scenarios, or
programs/projects, are described using the sanw sateria. The criteria represent the key
factors that indicate how well the different altimes perform towards the achievement of an
overall goal, for example, to ensure a sustainafalier allocation. Criteria are represented in
the most appropriate unit and may be of multipfees; describing multiple components/facets
of each alternative, for example, economic, socialtural, technical and ecological. The
values that each criterion will take under eacéraktive are set out in an evaluation matrix.
Stakeholders then weight the criteria in termsa important they are to a particular goal or
outcome. The values criteria take in the evaluatiatrix and their weights are then aggregated
in a utility function that returns a utility or befit score for each alternative; the higher the
score, the better the performance of an alternafilie utility score can therefore be used to
distinguish between superior/inferior and more @rable/less preferable alternatives or to
establish a ranking of alternatives.

There are a few shortcomings of the MCA processia®ften applied. One is that while
different stakeholders may, and often do, weigbtdtiteria differently, the process of
aggregating different stakeholder’s weightings iome set of average weights means that a
range of information about different attitudes aneferences is lost (Proctor and Drechsler
2006)). Instead, individual weightings can be useevaluate alternatives, and then the
weightings and evaluation results compared acitasgisolders.
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To assist the discussion and negotiation of indialg’ different weightings, group
deliberation/decision making approaches can bedotred. Such deliberative processes also
enable subsequent weightings after informationbe®s shared and positions negotiated. The
influence of information sharing and deliberationweightings can thus be explored.

The citizens’ jury is one such an approach. Emerfiom concurrent but independent research
in Germany and the United Stat¥sthe citizens’ jury is now being used in varioastp of the
world as a viable framework for public participatim community-relevant decision-making.
Similar to a Western-style court of law, a citizZgosy involves a small, randomly selected
group (representative or inclusive of interestthefbroader public) — the ‘jury’ — coming
together to ‘hear evidence’ from ‘withesses’ oragtigular issue, about which they will
deliberate in order to answer a pre-specified ‘gharor question. The citizens’ jury is
moderated by an impartial facilitator and usuallyets over two to four days.

Proctor and Drechsler (2006) have combined thei+outeria analysis with a citizens’ jury

into the DMCE method, which brings together thedfigs of the multi-criteria analysis

approach to structuring problems and integratingipte criteria into decision problems, and
the benefits of interaction and deliberation betwsiakeholders, thus making up for some
shortcomings of each method when used on its owa.'dharge’ for the jury in the DMCE
process can be to come to consensus on the criteiggatings. With jury members almost
always having different weightings and prioritidss charge begins the deliberation process as
those with widely varying weights are asked to supfheir positions through facilitated
deliberation and discussion. For this DMCE, paptaits were not asked to come to a
consensus on the weights, rather to share infoomaiind discuss the issues arising around their
weightings.

To date, the DMCE method has been applied to comgseies around tourism management in
the Goulburn-Broken catchment in Australia (Proeod Drechsler 2006) and managing
environmental and health risks from a lead and gmelter in South Australia (Procter al.
2006). This is the first time it has been appliedustralia in a water management context.

° Research Institute for Citizen Participation atehRing Methods, University of Wuppertal.
19 jefferson Centre, Minneapolis (see http://mwweefbn-center.org/).
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_Figure 64a and b Pafticipéh.ts identifyinglaces of
value on maps at the first workshop

6.2.3 Developing the scenarios and criteria

Once the method had been described and discuss#idjgants were involved in setting up the
DMCE, first by visioning some potential scenariosthe Howard catchment. They were asked
to describe how the catchment would look in 20 géfathe best possible outcome was reached,
and similarly, if the worst possible outcome waacteed. These formed the basis for the
scenarios in the evaluation matrix and are summeirs Table 7.

“Best case” scenario “Worst case” scenario (seghasituation if
business continues as usual)

« Maintain population and density of living ¢ Population and density continues to

at current levels increase
* Maintain or improve environmental » Environmental health continues to
quality (e.g. water quality and levels, decrease (e.g. Howard Springs stop
populations of barramundi and magpie flowing more frequently, populations of
geese, decrease weeds, ferals and birds and fish decrease, vegetation
vegetation clearing) clearing, weeds and ferals populations
increase)

e Decrease agriculture

. . e Agriculture increases
« Improve access to favourite recreation

sites e Subdivision continue and increase

« Stop water extraction from Power and ¢ Power and Water Corporation extracts
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Water Corporation bores more water for Darwin households

* Improve planning and consultation * Planning continues uncoordinated and

. _ without consultation
« Develop small-scale, hon-water-intensive

economic activity » Access to favourite sites continues to

, . . decrease
* Decrease daily water use rate in Darwin

« Darwin households don’t reduce their

* Increase passive tourism consumption of water

e Limit further development of mines More land leased for mines

Table 7 Scenarios developed by workshop participants

The ways in which each scenario was describedXample, the words and indicators used,
formed the basis for the set of criteria by whielslescenario would be evaluated. Participants
were also asked directly what they look for in thsirroundings to assess how things are
going. These responses were used to fill out gteficriteria (Table 8).

Hectares of wetlands “Naturalness”

Hectares of weeds Water levels

Openness of consultation and planning Amount and rate of water used by Darwin
process residents

Water quality Crowding at favourite sites

Population of barramundi Population of frogs

Population of magpie geese Number of mines

Population of people Sediment in creeks making teeatlower
Hectares of land zoned for dense suburban Number of places that can no longer be
living accessed

Hectares of land zoned for industry Coordinatioplahning process
Hectares of land cleared Extent of extractive eo@n@ctivity
Extent of non-extractive economic activity Numbénwtorbikes and quad bikes

Amount of water extracted from bore fields

Table 8 List of criteria developed by workshop participants

Participants were then asked to do an initial wenghof this preliminary list of criteria. For
this they were told, “You have 100 points to alliecacross all of the criteria according to how
important you think they are. Give more pointshe triteria that you think are most important
in terms of the future of the catchment and legbdse you think are less important. You may
give some criteria zero points if they are notlaingportant to you. The total for all criteria
must add up to 100 points.” The initial weightirgsre collected by the researcHérs

! As the set of criteria was modified between thst find second workshop, this initial set of weigg
was not further used and so is not reported here.
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Finally, participants were asked what kind of imi@tion they would need to be able to
adequately evaluate the different scenarios. This wsed to guide the choice of which
‘experts’ to ask to present for the citizens’ jatythe second workshop.

6.2.4 Workshop follow-up

Following this initial workshop, several tasks weredertaken in preparation for the second
workshop. First, the participants were contactéslxadays after the workshop to ask if they
had any further comments and whether they thouijiere should be invited to the second
workshop. As previously mentioned, the participaattthe first workshop did not represent or
raise the full range of interests in the catchmsmit was decided to invite people with other,
predominantly commercial, interests along to thead workshop, in particular horticultural
and land-owner interests. Suggestions were als@ tueithvite members from the local
government authority and the Northern TerritoryliBarent. As such, representatives of the
Litchfield Shire Council and the Northern Territdprticultural Association were approached
and invited to attend the workshop, as were thallstember of Parliament for the Darwin
rural area and the Leader of the Opposition ofNbghern Territory Government. Most of
these stakeholders had already been contactedr anigiwiewed for the stakeholder
interviews.

Second, the scenarios identified by participanth@first workshop were written up into
‘narratives’ or stories describing each of theonsi for the future of the catchment. Two other
scenarios were constructed based on some issudwthheen raised in the stakeholder
consultations. All scenarios were reviewed by Nv&ament staff and members of the
research team before being used to develop theai@ matrix. The scenarios were:

(a) development mix;

(b) environmental and passive recreation haven;

(c) rural living haven; and

(d) development mix plus more intensive rainfall@anlonger dry season.

The development mix describes a scenario of inegepspulation, similar rates of water
consumption, increased water extraction from belas$iin the Howard region, continued sub-
division and rural residential development of laredatively stable horticultural production,
increased industrial development and negative itspat recreation, Indigenous interests and
environmental quality. This is one vision of theost case’ scenario described by participants
at the first workshop (see Table 7).

The environmental and passive recreation havendsvision of the ‘best case’ scenario
described by participants in the first workshopisidtenario involves the same population
increase but decreased daily water use and extnaftm the Howard borefields. There are
limitations on further sub-division, horticulturattivity and industrial development, and also
on active, noise-creating recreational activitidsere has been expansion of recreation and
tourism sites and residents and Indigenous peaplgenerally happy with the level of
consultation and planning.
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The rural living haven sees the same populatiorease, a slight decrease in daily water use,
but stable extraction from the Howard borefieldsh-8ivision and residential development has
increased substantially and the build up in poparahas increased demand for services and
retail outlets and has also increased pressuradnisks to the groundwater system through
increased numbers of septic systems. Horticultasedecreased and there is increased pressure
on recreation sites through over-crowding, althosigime pressures are managed.

The development mix plus more intensive rainfal aflonger dry season adds a climate
change scenario to the development mix scenasaltieg in lower water levels at the end of
the dry season and increased pressure on recreggsrand habitat. The narratives are
included in full in Appendix E.

Third, the initial list of criteria was consolidaténto a second list that was more complete,
operational, independent, non-redundant and minihaad the first (Table 9). Some initial
criteria were combined into one final criterion antk was separated into two.

Initial criteria Final criteria

Environmental
Hectares of wetlands

Population of
barramundi

Population of magpie

geese Condition of aquatic habitat and populations ofatuspecies
Population of frogs

Sediment in creeks

making them shallower

Hectares of weeds N _ ) _ . )
Condition of terrestrial habitat and populationdesfestrial species

Hectares of land cleared

Water quality Risks to water quality

Water levels ML of water pumped from horticultural bores/year

ML of water pumped from residential bores/year

Amount of water
extracted from bore
fields

ML of water pumped from Power and Water Corporaborefield
Stage 1

Social
Number of times per dry season that stock and dieriesres ‘fail’
Hectares of land zoned

for dense suburban Increase in number of rural residential and ruxéhdy blocks
living
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Number of places that
can no longer be Number of sites accessible for hunting, fishing ahdoting
accessed

Crowding at favourite

. Crowding at favourite sites
sites

Openness of
consultation and Openness of consultation and planning process
planning process

Coordination of planning Coordination of planning process
process
Number of motorbikes

and quad bikes Number of motorbikes and quad bikes

Economic

Extent of non-extractive

: . Extent of new commercial/retail businesses
economic activity

Gross value of Primary Gross value of Primary Industries production in¢at&chment
Industries production in
the catchment

Hectares of land zoned
for industry

Extent of extractive New industry in the catchment
economic activity

Number of mines

Table 9 Relationship between initial and final criteria

Fourth, the evaluation matrix was developed fordtenarios and new list of criteria using a
range of source material, guesstimates and experibo (Table 10). Estimates of the total
number of megalitres of water that would be pumipech the Power and Water Corporation’s
Stage 1 borefield under different scenarios weseth@n current and potential daily water use
figures and volumes of water reportedrime Darwin Water StorgPower and Water
Corporation 2006). Estimates of the numbers ofitwlttiral and residential bores were based
on current figures and garnered from discussiotis NTT Government staff about what was
reasonable given current trends. Estimates ofafia number of ML of water that would be
pumped from each type of bore were based on th&bdlernment’s figures of 5SML/halyear

for horticultural bores and 3.5ML/year for residahbores. Estimates of the number of rural
residential and rural living blocks were based mtuksions with NT Government staff. Levels
for all other criteria were based on guesstimateghat might happen under different scenarios
based on general trends reported in existing reseanere available (for example, Costkal.
1998; Schult and Welch 2006). The final evaluatimatrix was reviewed by Government staff
and members of the research team. The DMCE pratlesgs for the scenarios, criteria and
matrix to be modified by participants in the citizejury, so these were all seen as starting
points rather than final, fixed versions.
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Scenarios
No | Criteria A B C D
1 Condition of aquatic habitat and
populations of aquatic species 2 (degraded) 5 (close to natural) 3 (degraded) efly(stegraded)
2 Condition of terrestrial habitat and
populations of terrestrial species 2 (degraded) 4 (close to natural) 2 (degraded) efly(stegraded)
Risks to water quality 2 (medium) 1 (low) 4 (high 3 (medium-high)
4 ML of water pumped from horticultura 12800 6250 2500 12800
bores/year
5 ML of water pumped from residential 8750 2000 12250 8750
bores/year
6 ML of water pumped from Power and
Water Corporation borefield Stage 1 8420 0 3000 8420
7 Number of times per dry season that
stock and domestic bores ‘fail’ 3 (often) 1 (very seldom) 4 (regularly) 4 (regwarl
8 Increase in number of rural residentia 750 0 2000 750
and rural living blocks
9 I_\Iur_nber of sites gccessmle for huntlng,3 (less than now) 1 (much less than now) 1 (musétlean now) 3 (less than now)
fishing and shooting
10 | Crowding at favourite sites 2 (large increase) (médium increase) 2 (large increase) 2 (largeciose)
11 | Openness of consultation and plannmgl (little consultation) 3 (extens_|ve 2 (some consultation) 1 (little consultation)
process consultation)
12 | Coordination of planning process 1 (piecemeal) (veBy coordinated) 2 (coordinated) 1 (piecemeal)
13 | Number of motorbikes and quad bikesd 2 (more tioam) 1 (less than now) 2 (more than now) 2 (mbesntnow)
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14 bExt_ent of new commercial/retail 1 (more than now) 1 (more than now)
usinesses
15 | Gross value of Primary Industries - -
production in the catchment $55 million $24 million
16 4 (rubbish dump,
transport corridor,
New industry in the catchment defence support hub, 1 (none)
sand and gravel
mines/pits)

3 (many more than
now, centralised hubs) 1 (more than now)

$10 million $40 million

4 (rubbish dump,
transport corridor,

2 (rubbish dump) defence support hub,
sand and gravel
mines/pits)

Note:

A — development mix

B — environmental and passive recreation haven
C —rural living haven

D — development mix plus more intensive rainfalll alonger dry season

Table 10 Evaluation matrix
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Finally, experts able to provide the informatioentified at the first workshop were
approached and invited to attend and present aetend workshop.

6.3  Workshop 2: Scenario evaluation

6.3.1 Workshop setting and participation

The second workshop was held on Maj} 2808 at Charles Darwin University and was run as
a citizen’s jury structured around two multi-criseanalysis evaluations of the evaluation
matrix. Nine people attended (see Table 11 fofigh®f organisations and interests
represented by participants) and five experts walled as witnesses (see Table 12 for a list of
expertise and topics presented).

Organisation Interests

Holtze Landcare Group Local environmental interests
McMinns Lagoon Reserve Association Local environtakimterests

Northern Territory Firearms Council Recreationakests

Northern Territory Field and Game Recreational amdronmental interests

Amateur Fishermen'’s Association of the Recreational interests
Northern Territory

Top End Native Plant Society Local environmentétiasts
Larrakia Nation Indigenous interests
Girraween Landcare Group Local environmental irgisre
Local Member of Parliament General public interests

Table 11 Organisations and interests represented by participants at the second workshop

Attempts were made to secure the attendance qiragentative of the Northern Territory
Horticultural Association (NTHA), however, due tastommunication and competing
commitments they could not attend. Instead, a rebeavisited the President of the NTHA to
talk about the project, the workshops and his @pisifor inclusion in the write-up of the
stakeholder consultation stage of the researctastopal representative was also confirmed to
attend, however did not make it to the workshophanday.

6.3.2 The deliberative multi-criteria evaluation pr  ocess

The citizen’s jury workshop started with an introtian and a description of the project, how it
might inform water planning for the Howard catchitnemd what had happened to date
(including the original stakeholder interviews dhd first workshop). The scenario narratives,
criteria and evaluation matrix were presented tti@pants for their feedback and were
approved as a starting point for the process. Asét of criteria was slightly different to the
preliminary list, participants were shown how th@tlists corresponded (Table 9), and were
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asked to weight the new set. Researchers fourhilemging to communicate the weighting
process and some participants expressed frustnattbrsome ambiguities at this stage. These
participants found it difficult to assess the ‘imfamce’ of criteria without having a distinct end
goal to assess them against. This challenge isoadkdged by the researchers, but on further
consideration was believed to not compromise thelt® and as the process continued most
participants became more comfortable.

Figure 65 Participants at the second workshop listening to presentations from invited experts

The charge for the citizens’ jury was for the pap@ants to share information about and
negotiate the criteria and their importance in mguwowards a position of greater
understanding and agreement about a desired scdéoathe catchment. Total consensus on
the weights is very rarely reached and is not abvecessary as stakeholders will always have
differing views and perspectives with regards toisien criteria and what is important.
However, the charge to move towards greater uratedstg and agreement is a natural way to
begin the deliberations and discussions as thasewidlely differing weights are asked to
defend and explain their positions. An initial asgtion of this process is that a possible
reason for widely varying weights is lack of infation and knowledge, so a starting point for
the process is to bring in experts that can gieeutd information and answer questions relating
to those criteria with widely varying weights.

The group heard presentations from the first tiesgeerts before lunch (Fig. 65 and 66; Table
12 summarises the expertise and topics presentkd)first weightings of the new set of
criteria were entered into software called the Matiteria Analysis Tool (MCAT) and on
reconvening after lunch participants were showmialké sets of weightings, and what each of
their individual weightings meant in terms of therformance of each scenario. All results are
presented in Section 6.4.
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Expertise Topic

Ecohydrologist Summary and recommendations from a
hydrological investigation at Howard East

Rural Planner Land use planning for the Howardaegi

Water Modeller Groundwater in the Darwin rural aaeal
groundwater modelling

Environmental Geochemist Bio-physical impacts afinm

Water Utility Services Manager Providing water Earwin and the rural

area: current and future trends and issues

Table 12 Expertise and topics presented at the second workshop

This was followed by presentations from the fived texperts and a facilitated discussion on
some of the criteria, particularly those that maptints had weighted significantly differently.
Participants were asked to provide a final weightihthe set of criteria once all presentations
had been heard and discussed. It was decided#s®d on the results of the first weighting
showing that one particular scenario was strongdygored by all participants and on the fact
that there had been substantial discussion alreast#ting for one agreed weighting would not
yield further benefits. Hence, participants werleedsto re-weight the criteria on their own.
Finally, participants were asked to suggest anatbenario that was both desirable and
realistic.
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Figure 66 Participants of the second workshop

6.4  Findings and discussion

6.4.1 Results of the deliberative multi-criteria ev  aluation

Multi-criteria analysis round 1

A multi-criteria analysis (MCA) was performed faaah of the 9 participants’ sets of weights
before the information sharing and discussion. fBselts of the associated individual
evaluations were then combined and visualised.rei§d shows the utility or benefit scores
showing how desirable each scenario was to eatitipant according to their weighting of
the criteria (participants are here identified Hgtéer from A to | to protect anonymity).
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Figure 67 Utility/Benefit scores as computed for each participant’s set of criteria weights; round 1
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Figure 67 shows that Option 2 (Scenario B) is tlostpreferable development scenario as it
obtains the highest score from all participantdsBlaenario is an ‘environmental and passive
recreation haven’ that corresponds to the ‘best‘c®nario described by participants at the
first workshop (see Table 7, left-hand column) endescribed briefly above and in Appendix
E. In short, this scenario is one of minimal depetent and significant protection for
environmental and recreational interests. It aetuides a situation where Power and Water
Corporation are no longer extracting water fronirtherefields in the region.

The MCAT also plots the weights that each particfggave to each criterion (Figure 68). As
some participants assigned some criteria an ic@mieight, these points overlay each other
and are not visible, however all participants assibja weight to all criteria.
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Figure 68 Criteria weights as assigned by the participants in round 1

These weightings provide initial insight into whiaé representatives of different interest
groups think is important in reaching their desif@tire scenario. For example, a participant
from a group representing recreational interesisqd their highest weight on Criterion 9 (the
number of sites accessible for hunting, fishing simooting), while a participant from a group
representing local environmental interests plales highest weight on Criterion 8 (increase
in number of rural residential and rural living bks). The weightings also show where there
are widely ranging opinions as to the importanceriéria. For example, one participant gave
the number of sites accessible for hunting, fistdiing shooting (Criterion 9) a ranking of 24,
while others gave it zero, two and five. This psitd criteria that are very important to some
and not so to others. For those stakeholders tanwthese criteria are very important, the
extent to which they can be traded off againstrsthey be less than for stakeholders who do
not see them as particularly important.

Table 13 summarises the mean, median, standardtabev(in brackets) and the maximum and
minimum numbers for each criterion weight. The ¢addso ranks criteria in terms of
importance based on their mean.
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No. Criterion Mean (std. Median Min Max Ranking
dev.)

1 Condition of aquatic habitat
and populations of aquatic  13.67 (5.41) 12.00 5.00 20.00 1
species

2 Condition of terrestrial habitat
and populations of terrestrial 10.67 (4.69) 10.00 5.00 20.00 4
species

3 Risks to water quality 10.89 (5.73) 10.00 0.00 20.00 3

4 ML ofwater pumped from ., ., 5, 5.00 000  10.00 10
horticultural bores/year

5 ML ofwater pumped from ;5 cg) 1.00 000 1000 11
residential bores/year

6 ML of water pumped from
Power and Water Corporation6.22 (6.00) 5.00 0.00 20.00 8
borefield Stage 1

7 Number of times per dry
season that stock and 3.11 (3.41) 2.00 0.00 10.00 11
domestic bores 'fail'

8 Increase in number of rural
residential and rural living 7.67 (5.72) 5.00 0.00 20.00 6
blocks

9 Number of sites accessible fog .5 g 74, 1000 000 2500 5
hunting, fishing and shooting

10 Crowding at favourite sites  1.44 (1.94) 0.00 0.00 5.00 12

11 Open_ness of consultation and7.OO (4.15) 500 200 14.00 7
planning process

12  Coordination of planning 4.67 (4.06) 5.00 0.00 12.00 9
process

13 Number of motorbikes and 5, 5 1) 2.00 000 1000 11
quad bikes

14 Extentofnew 0.89 (1.69) 0.00 000  5.00 13
commercial/retail businesses

15 Gross value of Primary
Industries production inthe 0.67 (1.12) 0.00 0.00 3.00 14
catchment

16 New industry in the 1333(7.81)  15.00 200 2500 2

catchment

Table 13 Mean, standard deviation, median, minimum and maximum values of the criteria weights and

ranking by mean for round 1 (number of participants is 9)
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The four criteria that are the most important tdipgants based on their mean values are:
1. Criterion 1: Condition of aquatic habitat and pa@tidns of aquatic species;
2. Criterion 16: New industry in the catchment;
3. Criterion 3: Risks to water quality; and
4. Criterion 2: Condition of terrestrial habitat anoljpilations of terrestrial species.

This indicates that these criteria are those thapje may be looking to when they evaluate
how things are going in the catchment and it mawbehwhile for water planners to focus on
them when providing more information to stakehaddemd the community about different
water allocation scenarios and their potential iohpa

The four least important criteria are:
1. Criterion 15: Gross value of Primary Industriesdarction in the catchment;
2. Criterion 14: Extent of new commercial/retail biesses;
3. Criterion 10: Crowding at favourite sites; and

4. A tie between Criterion 13: Number of motorbikesl guad bikes, Criterion 5: ML of
water pumped from residential bores/year, and @oite/: Number of times per dry
season that stock and domestic bores ‘fail’.

We acknowledge that these results may have befanatit had there been some representation
from primary industry, commercial or retail grougrsmotor/quad bike riders. We now turn to
the nature of the discussions had during the wanksts stimulated by the expert presentations
and question and answer sessions.

Key points of discussion in Workshop 2

The discussions during the workshop arose in resptmthe expert presentations, question
and answer sessions with each expert, and discuasiongst workshop participants. These
summaries are based on notes taken by researchiesveorkshop and are yet to be ratified by
workshop participants. Where there is a correspandiiterion from the MCA, this is noted to
enable assessment of criteria for which the disonssay have influenced the second round
weightings. This summary also provides insight e of the key issues and factors that
may not have been captured through the multi-caitenalyses.

Participants all acknowledged and expressed coradmyat the impacts of changes in Darwin’s
rural zone on the quality of life and lifestylereidents, as well as on the resource base and
environmental condition of the area. They notedfthgmentation of landscapes, privatisation
of some wetlands and stress on groundwater resogsalting from rapid development of
rural lifestyle blocks and small horticultural hivigs.
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Participants discussed the major stresses on gnatadquantity as coming from PWC'’s
extraction (Criterion 6), the increase in numbebaifes sunk in the passed few decades, the
increasing rate of sub-division of properties inteal living blocks (Criteria 5 and 8), and
demand from small horticultural holdings (Criterién PWC's extraction of water from the
catchment for predominantly urban users was a sarfrgreat concern as some participants
believed that use by urban users was less leggithain that of rural users living and working
in the Howard catchment. The discussion thus beggma belief that rural use should not be
traded against urban use based on an argumeritifencights to water. Further, participants
expressed distrust in the PWC's reporting of watéraction from their borefields in the
region.

The presentation by the Water Utility Services Mgeravas able to dispel concern about
PWC'’s reporting and further, to clarify the criticale of borefields in the Howard region in
the future water supply strategy for the Darwinioag This was important in light of the fact
that extraction by PWC was a significant factothia definition of best and worst case
scenarios. By the end of the discussion particgpestognised that managing water use and
quality is a shared responsibility. One participsaitl, ‘1 think we all have to take
responsibility for the water we are using. Powed aiater are only using 16%

Participants discussed the current rates of consomby users in the NT, which are
significantly higher than for anywhere else in Aaa. They raised the fact that there is a
common perception that water is never scarce ifftpeEnd of the NT because of the
significant rainfall during the wet season. Thisgaption was acknowledged as being incorrect
due to the long dry seasons experienced everyayghthe increasing pressure on groundwater
resources as surface water dries up, particulawsatds the end of the dry season. Demand by
households and many horticultural enterprisestendfighest at this time of year. Participants
recognised that demand management may need topbemented as part of a water
management strategy, acknowledging that currehyt daiter consumption could be traded to
achieve better outcomes for the environment angational users. If this meant that extraction
by PWC from borefields in the Howard catchment wioubt need to increase significantly and
may even decrease, then many current pressurée gndundwater resource may decrease.

The key impacts of increased pressure on groundwasmntity were seen in reduction or
cessation of flow at certain places (springs) anthfbores (Criterion 7) and corresponding
impacts on people’s ability to swim, native vegetaiand habitat for species such as birds and
fish (Criteria 1 and 2). Discussion about the sti@s groundwater quality (Criterion 3)
focussed on the impacts of increasing numberspifcsgystems in the region, use of pollutants
by horticultural enterprises, and current and piémdustry in the catchment (Criterion 16).
The inclusion of Criteria 1, 2, 3 and 16 in thé 66 most important criteria suggests that
stakeholders are not likely to support any majaderoff of these criteria against other benefits.

Water quantity and quality issues were seen asdtimgaon recreational uses such as hunting
and fishing. The many lagoons of the area sustaihlite favoured by hunters. Larrakia
traditional owners use the area for hunting, gatigeasind cultural activities. The quality of
fishing in the catchment is also affected by wateantity and quality (Criterion 3).
Representatives of these groups also stresseth#éyasire impacted significantly by increasing
limits to access that come about through: (a) ceaimgland tenure that concentrate multiple
and sometimes competing recreational activities (@ssive bushwalking and bird watching
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are combined in areas where motorbiking is allow€diterion 10 and 13); (b) reduction in
available land due to housing and industry devekas(Criterion 9); and (c) changes in
management structures (e.g. when land is desigagbeotected area or is privatised and this
then excludes certain activities) (Criterion 9).

Participants acknowledged that a challenge thab&hind all of these issues and conflicts is
the need for coordination between land and watemplenning (Criterion 12). They stated that
the zoning of land determines water use and imgacttroundwater recharge rates and water
quality to a large extent. Participants spent stme discussing specific development
proposals and the management instruments avatiaiplenners (land and water) to regulate
resource use.

Participants concluded that continuation of théustguo was a risky strategy that would likely
generate more severe environmental, social andraliimpacts. One participant saitive

can't keep subdividing as we have in the fjaetere is a belief that if all horticultural and
rural blocks are developed to capacity there islyiko be a ‘system collapse’. Alongside this,
participants also stressed the need to know pigdisev much water is available, how the
hydrological system works, and how much water @exiracted without negative impacts.

Participants were asked if they had any conceraostaiwo of the criteria that had not been
discussed — Criteria 14 and 15. They respondecethatonmental and recreational outcomes
were more important to them. This confirms the loaspresentation of our participant group
and indicates that engagement with these othaestewill be required in the next phase of
community consultation.

Following the discussion, participants were askekturn to the scenarios, criteria and
evaluation matrix. Participants commented thatetlam the issues just discussed, their
preferred scenario was unlikely given current teeofidevelopment. They were asked to re-
weight the criteria and then to suggest anotharasoe that was both desirable and realistic.

Multi-criteria analysis round 2

Following the presentations by experts and theudision as summarised above, the
participants were again asked to weight the cateks with round 1, the assigned weights were
entered into the MCAT and visualised on a charke @articipant (G) was not present for the
second weighting due to a previous commitment. ¥ésluhe set of weights that this
participant used in round 1 for their round 2 regtilgure 69 shows that Scenario B,
environmental and passive recreation haven, adgdaaired the highest benefit scores across all
participants.
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Figure 69 Utility/Benefit scores as computed for each participant’s set of criteria weights; round 2

A sensitivity analysis of this result to differemeightings of the criteria was undertaken.
Scenario B consistently receives the highest besedire for changes in weightings of all
criteria except Criteria 4, 9 and 15; as the weaiglftthese criteria increase, the benefit score
for Scenario B decreases. This reveals that SeeBadbes not perform as well when ML of
water pumped from horticultural bores/year, nundfesites accessible for hunting, fishing and
shooting and gross value of primary industries potion in the catchment receive higher
weights. Assuming that horticultural interests wblive weighted at least the first and last of
these relatively highly, the overall result may é&®een quite different had these interests been
present.

As with the sets of weights for round 1, the ro@n@w criteria weights show a range of
opinions about criteria importance (Fig. 70).
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Figure 70 Criteria weights as assigned by the stakeholders in round 2

134



SCENARIO EVALUATION

Overall, participants reduced the number of ci@éhat they gave high weights to, focussing in
this second round on the condition of aquatic lalzibhd populations of aquatic species,
condition of terrestrial habitat and populationgesfestrial species, risks to water quality,
number of sites accessible for hunting, fishing simooting, and new industry in the catchment.
The criteria, ML of water pumped from Power and @/atorporation borefield Stage 1,
increase in number of rural residential and ruvéhd) blocks and openness of consultation and
planning process didn’t receive such high weiglgiag in round 1.

Table 14 summarises the mean, median, standardtibev{in brackets) and the maximum and
minimum numbers for each criterion weight. The ¢adillso ranks criteria in terms of
importance based on their mean.

No. Criterion Mean Median Min Max Ranking
1 Condition of aquatic 14.15
habitat and populations ; 11.0 5.00 25.00 1
: : (6.35)
of aquatic species
2 Condition of terrestrial 1281
habitat and populations (6 '18) 10.3 5.00 25.00 2

of terrestrial species

3 Risks to water quality 11.37

(8.41) 10.0 0.00 30.00 3
4 ML of water pumped 502
from horticultural (4 42) 6.0 0.00 10.00 11
bores/year '
5 ML of water pumped 504
from residential . 6.0 0.00 10.00 10
(4.41)
bores/year
6 ML of water pumped
from Power and Water 5.91
Corporation borefield  (4.91) 6.0 0.00 12.00 8
Stage 1
7 Number of times per dry 201
season that stock and (é 50) 0.0 0.00 10.00 13
domestic bores ‘fail’ )
8 Increase in number of 592
rural residential and (4 00) 5.0 0.00 10.00 7
rural living blocks '
9 Number of sites 8.02
accessible for hunting, (9' 13) 50 0.00 25.00 5
fishing and shooting '
10 Crowding at favourite  0.90
sites (1.46) 0.0 0.00 4.00 16
11 Openness of 6.13 59 0.00 10.00 6

consultation and (4.16)
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planning process

12 Coor<_:hnat|on of 557 50 0.00 10.00 9
planning process (3.00)
13 Number of motorbikes 3.35
and quad bikes (3.13) 2.0 0.00 10.00 12
14 Extent of new 157
commercial/retail . 0.0 0.00 5.00 14
. (2.03)
businesses

15  Gross value of Primary 113
Industries production in 0.0 0.00 5.15 15
(1.87)
the catchment

16 New industry in the 10.92

catchment (7.45) 10.0 2.00 25.00 4

Table 14 Mean, standard deviation (in brackets), median, minimum and maximum values of the criteria
weights and ranking by mean for round 2 (number of participants is 9)

Criteria 1, 2, 3 and 16 are again the highest rdurkéerms of importance on average although
the order of ranking is slightly different. As stdtfor the results for round 1, from this we can
surmise that Criteria 1, 2, 3 and 16 are thosepeaple may be looking to when they evaluate
how things are going in the catchment. Participaate about impacts on these criteria and will
look to these criteria to know how things are gaimgpre likely for Criteria 1, 2 and 3) or
perhaps they believe that these criteria will lgmiicant in driving outcomes in the catchment
(more likely for Criterion 16). This result indies that more planning and/or research are
required for these criteria, including monitorimdeevaluation systems and regulation of
impacts, and it indicates that participants majels willing to trade-off desirable conditions
for these criteria against other benefits.

Criteria 10, 15, 14 and 7 are again consideredeth& important although again, their standard
deviations are large relative to their means soti@n of an ‘average’ weighting is
meaningless.

To explore how the spread of opinion has changeddoh criterion between rounds 1 and 2,
we need to compare each criterion in terms of th@afficient of variation (CoV) in rounds 1
and 2. The CoV is defined as the standard devialicided by the mean value and as such it
measures the spread of opinion but standardisesass the values of the weights so that any
differences in the actual numbers participants tigedkight criteria between rounds are
accounted for. Table 15 summarises the CoV faocrdkria across rounds 1 and 2. If the CoV
has increased (decreased) between rounds, thebedasn increase (decrease) in the spread
of opinion. Where the mean is equal or close to,ztye CoV is not defined and may be high
even though the spread may not actually be thge I@riteria 10, 14 and 15 have means close
to zero in either the first or second rounds andreanot included in the ranking of change in
spread of opinion).
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Change Increase Decrease
No CoV CoV in Change spread spread
Criterion (Round (Round spread inCoV ranking ranking
1) 2) of [%0]
opinion
1 Condition of aquatic
habitat and populations 0.40 0.45 Inc 1250 5
of aquatic species
2 Condition of terrestrial
habitat and populations 0.44 0.48 Inc 9.09 6
of terrestrial species
3 Risks to water quality ~ 0.53 0.74 Inc 39.62 2
4 ML of water pumped
from horticultural 0.95 0.88 Dec -7.37 5
bores/year
5 ML of water pumped
from residential 1.14 0.84 Dec -26.32 2
bores/year
6 ML of water pumped
from Powerand Water g5 583 pec  -1354 3
Corporation borefield
Stage 1
7 Number of times per dry
season that stock and  1.10 1.74 Inc 58.18 1
domestic bores 'fail’
8 Increase in number of
rural residential and rural0.75 0.68 Dec -9.33 4
living blocks
9 Number of sites
accessible for hunting, 0.94 1.14 Inc 21.28 3
fishing and shooting
10 C_rowdlng at favourite 135 163 Inc 20.74
sites
11 Opennesg of consultatlorb59 0.68 Inc 15.95 4
and planning process
12  Coordination of planning 0.87 054 Dec .37.03 1
process
13  Number of motorblkes 101 0.94 Dec 6.93 6
and quad bikes
14  Extent of new
commercial/retail 1.90 1.29 Dec -32.11
businesses
15 Gross value of Primary 1.68 1.66 Dec -1.19
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Industries production in
the catchment

16 New industry in the

0.59 0.68 Inc 1525 4
catchment

Note:
Criteria shaded in grey have means close to Cofama 1.
Criteria shaded in pink have means close to Odond 2.

Criteria shaded in green were chosen as the masirtamt criteria in both rounds 1 and 2.

Table 15 Coefficient of variation for rounds 1 and 2 (number of participants is 9)

The four criteria for which there was the greatestease in the spread of opinion (increase in
disagreement about importance) are:

1. Criterion 7: Number of times per dry season thatlsand domestic bores 'fail’
2. Criterion 3: Risks to water quality

3. Criterion 9: Number of sites accessible for huntighing and shooting

4. Criterion 10: Crowding at favourite sites

There could be a number of reasons why the sprieairmon about these criteria has
increased. Participants’ weighting strategies naselchanged, or the information sharing and
discussion may have created more uncertainty tlaitycabout these criteria, all of which
were discussed during the citizens’ jury except@dterion 11. This could reflect that little is
currently known about these criteria and that eithere information is required about these
criteria generally or that more expertise was negflat the workshops to explain the role of
these criteria in the catchment and how they cob&hge under different scenarios.
Importantly, the increase in spread of opinion daties also that these criteria are very
important to some, and hence less negotiable ertaldde traded-off against other benefits,
while others believe that they can be traded-aodiiegf other outcomes. There is likely to be
debate and contention around these criteria ifiuttuee.

The four criteria for which there was the greatkstrease in the spread of opinion (increase in
agreement about importance) are:

1. Criterion 12: Coordination of planning process

2. Criterion 14: Extent of new commercial/retail biesses

3. Criterion 5: ML of water pumped from residentiarbs/year

4. Criterion 6: ML of water pumped from Power and Walerporation borefield Stage 1

This result suggests that the process of informattaring and discussion had some impact in
terms of bringing participants closer togetherieit assessment of the importance of these
criteria to outcomes in the catchment. There wastsutial discussion about the need for a

138



SCENARIO EVALUATION

coordinated planning process, the potential foralermanagement strategies to decrease
household use of water, PWC's extraction and thgants of sub-division during the citizens’
jury. The coalescence of opinion about the impa#aof these criteria may be due to the extent
of this discussion. It could also have been affébtiethe presentation style of presenters, and
group dynamics, for example, coalition buildingeBuhough the rankings of the perceived
importance of these criteria didn’'t change sigaifity from rounds 1 and 2, and we cannot
assess exactly which information or discussiorugriced opinion, this result provides support
for the assumption that information sharing andusion can contribute to increased
agreement about the importance of some criteria.

However, agreement decreased for one more critémamit increased and these criteria were
also discussed during the jury. As suggested alibgeature of the discussion may have
increased uncertainty for those criteria for whithre is an increase in the spread of opinion,
whereas it stimulated a coalescence of positionthfise criteria for which there is a decrease
in this spread. It is difficult to assess this lshen the record of discussions during the
workshop and there may have been a number of tabtars at play, however, we assume that
positions coalesced for criteria where the infoioraprovided and discussion provided more
clarity and certainty.

For example, the Water Utility Services Managewjited participants with up-to-date
information on the state of water extraction frod/® bores. This was a criterion around
which there had been some concern expressed pstyviatterms of the accuracy of these
figures. We can say with some degree of confidérased on stakeholder comments that the
information presented about these figures and sulese discussion contributed to increased
agreement among participants about the weightedriapce of this criterion.

‘Most realistic’ desired scenario

At the end of the workshop, participants spoke abimeimost realistic scenario given current
development trends and that would also be likeljn&intain environmental and recreational
values. This was seen as a combination of Scenarfdevelopment mix) and B
(environmental and passive recreation haven) iogeition of the opinion of some participants
that development can be done in a way that liméggative impacts, especially if it is not based
on substantial water extraction. This scenario waabjuire clear knowledge and enforcement
of limits on water extraction. However, some papthnts expressed a lack of confidence in the
NT Government’s decision-making about industry emahaging risks to water supplies and
other users, and did not believe that developmentdvbe undertaken in a way that minimised
risks, even despite the best intentions.

Participants generally agreed that there is an atrmfuvater that would need to remain in the
hydrological system to maintain certain values, #nad this water would need to be of a certain
quality. These requirements should then define whavailable for extraction and how much
impact on water quality is acceptable. Some paditis appeared more willing to trade-off
other developmental or recreational benefits uphése levels than others, who believed that
further declines in environmental quality were desirable under any circumstance.
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6.4.2 Discussion

While there is a range of opinions about the imgooee of certain criteria to the outcome, there
is overwhelming agreement among participants intimgrio see the catchment’s
environmental and recreational values maintainetlimproved. The list of the four most
important criteria to participants reflects thiglwihree of them describing aspects of
environmental condition. The fact that these faiteda remain the most important after the
citizens’ jury suggests that community members béllwatching them closely. Information
sharing and discussion in the citizens’ jury serieeloth increase and decrease agreement
about criteria importance. This could be due tamlmer of reasons not tested for during the
DMCE. The four criteria for which there was theaest increase in the spread of opinion are
those about which there may be future contentighiswthe community. Finally, participants
acknowledged that Scenario B is unlikely if curreehds for water use, land sub-division and
uncoordinated planning are to continue, and theyessed that the reality would more likely
be a combination of Scenarios A and B, althoughetinere some reservations about the
propensity or capacity of the Government to guideetbpment in a way that minimises
negative impacts.

The deliberative multi-criteria evaluation providedtructure for organising values, uses,
preferences and scenarios and for participanteao information from local experts on a range
of issues. This information input and the abiliyaisk questions of presenters and deliberate
with the other participants dissolved some mytlosiad water use and management in the
catchment and from this emerged a new appreciédipfor the complexity of water planning
and management and (b) that responsibility mushiaeed by all. This kind of outcome, while
not easily measurable, may serve to improve stdééehoonsultations around future water
planning in the NT. Several of the participantshis process are likely to be invited by the NT
Government to sit on a committee to consider wallecation plans for the Greater Darwin
region. Their participation in this DMCE has likedgntributed to building their capacity to
engage with that process. Also, the results oMB&s and citizens’ jury discussion will
provide the NT Government’s water planners wittgigant background knowledge and an
awareness of where attention may need to be fodued®wing stakeholders and the community
along with any decision-making.

There were a few issues that arose in the impleatientof the DMCE. First, there did seem to
be a slight disconnect between the MCA evaluatiatrimand the citizens’ jury discussions.
Even though presenters were selected based omiation needs identified by the participants
at the first workshop, a general lack of evidenoeuh ecological, socio-economic and
institutional interactions in the catchment mediat they could not always present information
that could guide discussion or support conclusabwut the scenarios described in the
evaluation matrix. Second, this lack of availalbirmation also meant that the values of each
criterion in the matrix were largely estimates areten’t developed based on scientific
modelling. Third, it may also be that the finat kig criteria was not as complete or well-
specified as it could have been. Despite thisdtheussions during the citizens’ jury were
lively and useful in clarifying some criteria andadling participants to explore a wide range of
issues.

Fourth, the lack of representation from the futiga of interest groups has already been
identified as an issue to be rectified in futurelsaonsultations. Fifth, the difficulties
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experienced with the weighting process have also lbeentioned and this part of the process
can be improved upon. An application of this methrothe same water planning context that is
planned for the near future will establish an eaibn matrix based on alternative water
allocation scenarios and will ask participants tght sectors according to their preferred
allocation of a sustainable yield of water. Thisnd@strates that the tool can be modified to
suit the stage of planning and engagement anatied of information available.

A deliberative multi-criteria evaluation is a usliool in water planning. It can be designed to
suit the level of information available and theget@f water planning. For example, this
application at an early stage of the planning psgerformed well in stimulating information
sharing and assessing the current state of oparidrunderstanding. The MCAT software is
particularly useful because it allows rapid caltolaand visualisation of the results of each
MCA round. The deliberative aspect of a DMCE ishiygoeneficial as it enables information

to be shared and for people to be engaged andght@long’ in the planning process. In this
case the research team witnessed an increaseticipsart awareness of the need for sound
hydrological knowledge of the limits to water usesarios. Greater acceptance of the need for
government regulation and long term water plan@ing monitoring resulted. The MCA
provides a useful structure and enabled the ideatibn of criteria that are important to
participants in their decision-making. The DMCE hwat has been identified for use in the next
iteration of the water planning process, which Vikiély see further discussion around some of
the important trade-offs identified through thisesise.

6.4.3 Where to from here?

Several of the participants in this research poeither the consultations and/or the
workshops, are likely to be invited by the NT Goweent to sit on a committee to consider
water allocation plans for the Greater Darwin regidembers of the research team have
funding through the Tropical Rivers and Coastal Wlenlge (TRaCK) research program to
provide research support to the Government’s psoitethe form of water planning tools,
including deliberative multi-criteria evaluationhi study for the Howard catchment has
provided the researchers, stakeholders and patitspvith an opportunity to learn about some
of the issues, trial the methods and learn whepeasements can be made for future iterations
and applications.

Improvements around the explanation of the weighpirocess have been noted. The method
could also be usefully applied in the NT Governrisewiater planning process such that
distinct options for the allocation of water betwesultiple uses are the scenarios that are
evaluated.
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APPENDIX A Advertisement

NOVEMBER 12 - 18, 2007

&
F

TERRITORY TIMES 3

Feelings about Howard River

By Simon Flavel

CSIRO’s newest
study of Moward
River has noth-
ing to do with
bacteria - counts
and algae samples
— it’s all about bow
Territorians feel.

Dr Sue Jackson
wants to  know
why the creeks, la-
goons and springs
around Howard

Dr Sue Jackson

{above) from CSIRO
is finding out what the
Howard River region
means to Territorians.

And at right, locals
picnicking at Howard
River in 1923.

River are so impor-
tant to Northern
Territorians.

“This includes the
ways residents and
tourists use water in
the Howard River re-
gion, such as for fish-
ing, hunting camping
and picnicking,” said
the CSIRO research-
er.

“Some places may
be of cultural signifi-
cance to locails, and

>

we're keen to hear
their stories.”

Ms Jackson will be
interviewing differ-
ent groups and mem-
bers of the public.

The project is
part of the National
Heritage Trust’s plan
to assess the social
impact of increased
water use.

Charles  Darwin

University is also
conducting enviren-

mental research in
the area.

The joint project
between the univer-
sity and CSIRO will
determine the water
needs of both aquat-
ic ecosystems and
nearby community
groups.

Water require-
menis will be deter-
mined for aquatic
algae and plants,
which are the basis

of river food webs,
and for fish.

The project will
also document the
use and importance
of water resources to
various Indigenous
and non-Indigenous
groups, and assess
social impacts of in-
creased water use in
the Howard River.

A statement from
CDU said the de-
mand for water is

putting pressure on
the Howard River.

“The project will
document the use
and importance of
water resources to
various Indigenous

and non-Indigenous
groups,” the state-
ment said.

“It will assess the
social impacts of in-
creased water use in
the Howard River.”

N

significant to you?

CSIRO on ph. 8944 8411..

(

What can you tell us
about the Howard River?

- Areyou a long-time resident or visitor to
the Howard River region?

«  Have you enjoyed fishing, picnicking,
hunting, appreciating nature or other
activities in the region over the years?

- Aresome places in the region culturally

"« Doyou have some old photos?

- Have you noticed changes since you first
started going to your favourite piaces?

If so, we'd love to hear from you!

CSIRO is undertaking a project to identify the social
values of water in the Howard River region near
Darwin. As part of the preject we'd like totalk with
peoplé who have enjoyed using the region going
back several decades. We are also keen in seeing old
photos, showing how water bodies and their uses
might have changed over time.

If you think you can help us with our research, we'd
love to hear from you, Please call Barbara McKaige at

CSIRO Coastal Knowitdge

A=
TRaCK NG

Troplca! Rive s aod
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Howard River enwroane'htaI

flows and social values:

#

A project to support water planning
in the Howard River catchment

Background to the project

Next year the NT Department of Natural Resources,
Environment and the Arts will be preparing a water
allocation plan that includes the Howard River area.
This plan will need to be built on knowledge of:

— environmental and social values (including
cultural values);

— how much water is required for different uses
and when; and

— current and potential effects of groundwater use.

The plan will state how groundwater in the Howard
River area is to be shared between current uses and
to protect all values. The public will be involved in this
planning process.

What are the project’s aims?

The project aims to support the water allocation
plan by recommending ‘cuttural and environmental
water requirements for wetlands and surface and
groundwater resources within the Howard River
sub-catchment”.

This project seeks to fully understand how much water
is needed for the social values and environmental
requirements of water bodies (rivers, creeks, springs,
wetlands and groundwater).

Social values refer to the features of water and water
bodies that people consider to be important. This
includes the ways in which each of the many groups
and cultures in the region use water, such as for fishing,
hunting, camping or picnicking, or appreciate water
bodies for their beauty and inspiration.

N::rural HenugeTrual

g Shrtes Darwin

riffith

g'?.:."ﬂ?i’:..m “u‘ UNIVERSITY

L
EouslSranieip




APPENDICIES

APPENDIX C Stakeholder groups and individual groups

contacted

Amateur Fishermen’s Association of the NT

Churcher Wetlands Reserve Landcare group

Darwin Bushwalking Club

Darwin Motorcycle Club

Darwin Off Road Cyclists Club

Darwin Top End Bow Hunters

Howard Springs Scout Group

Environment Centre

© O N o O AW N

Gerry Wood - MLA

=
o

. Girraween Landcare Group

[EnY
=

. Girraween Primary School

[EnN
N

. Graeme Sawyer - Frogwatch

[EnY
w

. Greening Australia

[EnN
N

. Historical Society of the NT

[EnY
a1l

. Holtze Landcare Group

[N
(o3}

. Jasmine Jan — Artist

[EnY
\l

. Knuckey Lagoons Conservation Group

[N
(o]

. Koolpinyah Station

[EnY
(]

. Lambells Lagoon Landcare Group

N
o

. Landcare Coordinator - NRETA

N
[y

. Litchfield Horse and Pony Club

N
N

. McMinns Lagoons Landcare Group

N
w

. Noel Padgham-Purich — Former MLA

N
N

. NT Birds

N
o

. NT Field and Game

N
(o2}

. NT Field Naturalists Club

N
~

. NT Firearms Council

N
o]

. NT Writer’'s Centre

N
[(e]

. Parks and Wildlife Commission

w
o

. Planning Division - NRETA

w
[

. Shoal Bay Boat Hire

O8]
N

. Top End Orienteers

w
w

. Top End Gun Club

w
N

. Top End Native Plant Society

(98]
ol

. Woodside Reserve — Taminmin High School
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APPENDIX D Land and water management in the Darwin  region

The NT’s statutory framework for water allocation p lanning

The management, administration and protectiongibral water resources are controlled
under thewater Act 2004NT). The Minister for Natural Resources, Envir@mhand Heritage
and the Controller of Water Resources exercise poweer the Act. The Department of
Natural Resources, Environment and the Arts (NREJT&®ninisters the Act. The Power and
Water Authority is the sole service provide foramkand rural water and NRETASIs the
resource manager.

Tan (2008) notes that th#ater Act 2004NT) is different from all other water legislatiam
Australia in three main respects:

1. The Act declares ‘property in and the rights touke, flow and control of all water in
the Territory is vested in the Territory and thagts are exercisable by the Minister’:
s 9(2).

2. There is no statement of objectives in the Acthditgh there is no standard model for
objects to be stated in legislation, increasingtyeiement is directed to all persons and
institutions responsible for the legislation.

3. Water quality and pollution controls are also foumdhe Act. All other jurisdiction
have separate regulatory regime against pollution.

The NT’s regulatory regime classifies water intofgace water and groundwater, and has
separate controls in place for each. Accordingan’'J legal analysis (2008), controls placed on
groundwater are by far the more exacting. Giver\&s reliance on groundwater, this is to be
expected. Unless an exemption is declared forticpkar class or description of bores or
drainage water or waste, the default positionas the controls described below apply for all
groundwater. Tan argues that the following are irtgu points to note regarding regulation of
groundwater:

e Construction of bores is regulated. Drillers fordmare licensed, and no one is to drill,
construct, deepen, enlarge or otherwise work ots dira bore unless she or he has a
licence (s 48);

» Taking of groundwater requires a licence;

« Alicence may be granted by the Controller to dispof water underground by way of
a bore (s 63);

« Otherwise disposal of water underground througbre s prohibited and depending
on the intention of the offender, is a serious emunental offence (s 62);
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* Alicence may be granted by the Controller to regbavater in an aquifer (s 67) (Tan
2008).

Tan notes that in relation to surface water, therots are simpler:

* No one is to take and use water (presumably frovatarway) unless permitted by a
licence (s 44(1));

* No one is to construct or alter a dam, storagetwrestructure in a waterway so as to
affect the flow or likely flow of water in a wateray (s 40);

« An owner or occupier of land may drain the lan@d@cordance with thgail
Conservation and Land Utilization A 40(2)(a));

« An owner or occupier of land may construct a waterage away from a waterway if
the flow or likely flow of water into or in a watevay is not materially affected (s
40(2)(b)) (Tan 2008).

Deficiencies in the legislation have been identiffslSW EDO 2005) and amendments in 2000
provided more explicitly for the declaration of watllocation plans and for trading in water
entitlements. Following this, the National CompetitCouncil found that the NT legislation
was consistent with the 1994 COAG water reform #revork. The NT Government, in its most
recent submission on the implementation of the Ndinmitted to a comprehensive review of
legislation by the end of 2006. At the time of Wit a review was underway.

Further amendments to théater Act 2004NT) were made in December 2007 however at time
of print the commence date was still pending. A fast 6A requires compulsory advertising

of all licence applications and consequential dens Section 95 now provides for the
Controller to keep a publicly available registem@tter extraction licences as required by the
NWI.

The Act provides for sustainable management of matespecifying the outputs and outcomes
of the plan: s 22B(5) specifies that ‘a water @dliton plan is to ensure in the water control
district that:

(a) water is allocated within the estimated susial® yield to beneficial uses;

(b) the total water use for all beneficial use€l{iding those provided through rural stock
and domestic use and licenses granted under sedtiband 60) is less than the sum of the
allocations to each beneficial use;

(c) as far as possible, the full cost for wateptgses management is to be recovered
through administrative charges to licensees andatipeal contributions from licensees'’.

An allocation under subsection (5)(a) is to inclaaeallocation to the environment (s 22B(6)).

The Act has no objects or principles to guide teeetbpment or content of a water allocation
plan (Tan 2008). Sustainability is introduced tiglothe concept of ‘beneficial use’. Through
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the public declaration of beneficial uses, managemeals are set for a water control distfict
to determine how and why the community and govemment to protect, manage and use the
water resource.

The concept of beneficial uses is important in\Weger Act 2004NT), as it provides the
context in which decisions relating to managemdartiing and the issuance of licences and
approvals are made. As mentioned previously, cizeave the opportunity to nominate the
uses to which a water-body is to be put and theegathey wish to see protected by water
management activity. There is, however, no prigation in the list of beneficial uses, and the
environment is just one of a number of uses forclhvater can be allocated (NSW EDO,
2005). Beneficial uses include agriculture, aguaca| public water supply, riparian and
industry. Current NRETASpolicy states that adeqpateision is to be made to maintain
cultural and environmental requirements (referpeds aquatic ecosystem and cultural
beneficial uses).

The Minister has wide discretion in relation to thaking, format and content of Water
Allocation Plans (WAP). No detailed water plannpwalicy currently exists, however this is
being developed at time of print. Only key elemagitthhe WAP framework appear in the Act,
such that a WAP must:

* be in a water control district;

« exist not longer than 10 year period;

e be reviewed every 5 years or less;

» allocate water within sustainable yield to benelicises;
» allocate water for the environment;

« allow for trade of licences (s 22).

A water allocation plan outlines the vision, objees, strategies and performance indicators
for the particular water source/s encompasseddyplmn. It also sets limits to the availability
of water assigned to each beneficial use, rulemfomaging licences and water trading.
Monitoring is required to assess the performance mfn and to inform reviews. Water plans
detail the area and water resource to which the @bplies as well as the vision, objectives,
strategies and performance indicators of the g#su included in these plans are:

« The basis for water allocation planning, climatiiability and methods for making
available water determinations;

2\water control districts are geographical areasattedl under th&vater Act 199ZNT) by the Northern
Territory Minister to allow for intensive managemenhwater resources. These districts are estadligh
locations where there are competing water requingsrend the declaration of a water allocation j@Ban
required. To date, there are six declared wateirabdistricts.
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* Rules for the assessment of licences to take aaggned to various beneficial uses;
e Limits to the availability of water;

* Rules to enable water licences to be adjusted gltirmes of severe climate variability;
* Rules for managing licences to take water assigme&drious beneficial use;

* Rules for water trading;

« Mandatory conditions for licences and permits igsuieder thaVater Act 2004NT);
and

« Monitoring programs to evaluate the performancthefplan and to inform a review.
According to NRETA, the benefits of this water aldion planning process are:

e Atransparent stakeholder driven plan that willtpod environmental and human
interests;

e Secure water extraction licences for the duraticthe water allocation plan;

¢ An assurance that licences to extract water (fraouace defined within the plan) will
not be issued if they are deemed to have unacdeptghercussions on other beneficial
uses, especially the environment;

« Establishment of a basis for the permanent tradeatér from one location to another
(within the area defined by the plan) subject toouws rules;

« Protection of water related cultural values witttia region; and
* Protection of water dependent ecosystems withimegen (www.nt.gov.au).

Water allocation plans are developed following téchl and scientific assessment as well as
extensive community consultation to seek the rigliance between competing requirements
for water. ThéWater Act 2004NT) does not stipulate how communities or goveenim
agencies are to settle the trade-offs between cimgpeutcomes. Water use is required to be
sustainable and balanced between the environmdrdlbather users. There is, however, an
informal policy that establishes a default allosatio the environment, referred to the 80/20
rule (see Appendix D).

Under that ‘rule’, in the Top End, environmentaltgrgprovisions are to be given the first
priority. In rivers, 80% of the flow is to be allated to the environment, whereas, for aquifers,
at least, 80% of annual recharge must be allodatdte environment. These are default or
contingent allocations to guide any decisions édhsence of scientific knowledge.

A review of the NT water legislation undertakentbg NSW Environmental Defenders Office
in 2005 (EDO 2005) was critical of the absence dear relationship between thi¢ater Act
2004(NT) and other environmental or planning lawsha Territory. There is no formal
requirement for consultation between different Depants or agencies, nor are plans made
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under théVater Act 2004NT) integrated with other natural resource pldrss insight is of
particular relevance to the Howard River regionachitias seen marked land use change and a
consequent dramatic growth in bore constructioshasvn above.

Water management in the Darwin rural area

Beneficial use framework
Darwin’s rural area falls within the Darwin Wateo@rol District.

As mentioned previously, th&ater Act 2004NT) establishes a number of beneficial uses
which are nominated through a consultative trareggrrocess. Once agreed upon, these
values or uses guide the preparation of managestr@né¢gies and allocation decisions.

In 1999 the following beneficial uses were decldm@dhe Darwin Water Control District:
1. Public water supply

As mentioned above, the municipal water supplyttiergreater Darwin region is derived from
a blend of 90% surface water with 10% groundwaibe surface water is sourced from the
Darwin River Dam and is mixed with water pumpedrrthe McMinns and Howard East
Borefields. The McMinns Borefield has been in prctithn as a public water supply since
1971.

2. Riparian use

Riparian use is considered to be the public righitke water for domestic household use and
stock.

In the Darwin rural area this includes the grounigwaxtracted from private bores for personal
use, the irrigation of approximately 0.5 hectargafden and the watering of stock (NTG
2003). A conservative estimate of the number oébdn the catchment area designated as
being used for riparian use would be about 2,100.

3. Cultural

According to theVater Act 2004NT), cultural beneficial uses are defined aslzsat,
recreational and cultural needs. It is assumedthiese beneficial uses are to be met by
instream flow and that they are of a non-consureptiature i.e. their satisfaction does not
require water extraction.

4. Aquatic ecosystems

According to theNater Act 2004NT), this is defined as water to maintain theltieaf rivers
waterways, wetlands, and other ecosystems thabreyroundwater or surface water. Again,
water for aquatic ecosystems is to be ‘left’ in tls®-consumptive pool.
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Public input to water use decisions in the Darwin r egion

The Act also allows for, but does not mandate giftablishment of a Water Advisory
Committee(WAC) for a water control district for which a mayement plan is being prepared
(Tan 2008). There is no requirement that the WA ise representative of interests within the
water control district. Appointments and the numiiemembers are all at the discretion of the
Minister. It is standard practice in NT water plamgprocedure, however, to establish a water
advisory committee comprising representatives ftoenmany stakeholder groups with an
interest in, or affected by, water use decisions.

Eight water advisory committees have been appoiatedrious times:
* Rapid Creek Catchment Water Advisory Committee
« Katherine Tindall Water Advisory Committ€e
« Darwin Harbour Advisory Committee
« Daly River Management Advisory Committee
e Ti Tree Water Advisory Committee
e The NT Artesian Water Advisory Committee
* Alice Springs Water Advisory Committee
e Mataranka Water Advisory Committee

Each advisory committee is to consider and adwiseController on such matters within its
jurisdiction as are referred to it by the Controlle24(3). In addition it is to advise on the
effectiveness of the water plan in maximising ecoiwoand social benefits within ecological
restraints: s 24(1B)(a). Terms of reference arei$tied to each advisory committee. Members
of each WAC are appointed at the discretion of\in@ster.

There is no statutory requirement of public noti€eraft plans, and noght for the public to
make public submissions. Recent planning exerciedsrtaken in the Katherine and Alice
Springs water control districts have provided opaity for public comment upon release of a
draft plan. Furthermore, although no specific pobc statutory provisions exist to require
planning information to be made publicly availaplan 2008), as a matter of practice, this
information is available online at the NRETASwebsit

At the time of writing, NRETASIs establishing a TEpd Water Advisory Committee to
oversee the development of a regional water resatrategy. This strategy will guide the
production of water allocation plans for specifiater resources within the greater Darwin

® The Katherine Water Advisory Committee functionsaasib-committee of the Daly River Management
Advisory Committee
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region (Chris Wicks, pers comm.). At the time oftimg the composition of that group had not
been finalised.

Current land-use planning, zoning and regulation

ThePlanning Actprovides for a single integrated NT Planning Salevhich now incorporates
the Litchfield Planning Concepts and Land Use Qbjes. The consolidated plan commenced
on February 2007. The Scheme describes a setaniriplg principles”. They are broad
expressions of the Northern Territory Governmeatismimitment to outcomes of land use
planning and development control. The Scheme regarConsent Authority to make
determinations of development applications in ameamonsistent with the planning
principles. A Consent Authority cannot make a dateation that is demonstrably inconsistent
with or would frustrate achievement of those prites (http://www.nt.gov.au).

Area Plans are frequently constructed for townsraote densely populated areas including
Litchfield Shire. The Plans show the intended laad outcome for the particular location for
the guidance of the community and the Consent Atithdlthough not binding on the
Consent Authority, it should not make determinagitimat are demonstrably inconsistent with
or would frustrate the achievement of the outcothép://www.nt.gov.au). The different
planning zones reflect the proposed objectiveamd luse and are subject to change by the
Lands and Planning Minister.

The Scheme establishes certain standards for dsiodivncluding minimum lot sizes, general
layout, the provision of open space etc. Some®&thnings particularly relevant to the study
area include the following:

* Rural Living (zone RL) is to provide for low-densitural living and a range of rural
land uses including agriculture and horticulturke Tninimum lot size for new
subdivisions that occur within the Rural Living ®ois 2ha with a minimum of 1ha of
unconstrained lartd If lots are unsewered, provision for the dispagaffluent must
be made on-site so that the effluent does not fgofjtound or surface waters.

« The primary purpose of zone RR — Rural Residentialto provide for rural residential
use. Proposals for rural residential developmemeapected to demonstrate the
relationship of the proposal to existing and pregbfiture land uses identifying
potential impacts on facilities and services ar@amenity of the locality. Again if lots
are unsewered, provision for the disposal of efftuaust be made on-site. Subclause 3
states that ‘Each lot in a rural residential sulsiliw is to be connected to reticulated
water’. The NT Planning Scheme includes a specléiase stating ‘The consent
authority must not consent to a subdivision thaiasin accordance with sub-clause 3'.
The minimum lot size for new sub-divisions withiretLitchfield Shire is 1 hectare
which must all be unconstrained land.

e Zone R — Rural — is to provide for a range of ati&g including residential,
agricultural and other rural activities. The lart@rsizes in this zone, 8ha with a
minimum of 1ha of unconstrained land, facilitate geparation between potentially

14 Area of land available for development and notrieted by environmental sensitivities.
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incompatible uses and restrict closer settlemdm. Same consideration applies to
sewerage disposal.

* The purpose of water management zoning (WM) igstrict development within a
water catchment area or other area providing serdaground water for public water
supplies. The minimum permitted size of a subdiwisvithin this zoning is 50ha.

« Akey consideration in the development of the Litelal Shire Plan was the
identification and protection of areas with hightirultural potential. Areas identified
as having soils with high capability for horticuky in association with available water
have been zoned HP (Horticultural Protection). pepose of this zone is to preserve
suitable land for horticultural use and the minimiotrsize is intended to maintain
parcels for viable horticultural production. Hottiture is growing in the Howard
Catchment, particularly in the Lambells Lagoon oagiand this stakeholder group are
significant groundwater users.
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APPENDIX E SCENARIO NARRATIVES

Scenario A — development-mix

The population of Darwin and the rural area haseased by about 50,000. Daily water use
doesn’t decrease significantly, so Power and Watgporation (PWC) needs to supply more
water. As part of their solution, they decided $e the Howard Stage 1 borefields to the full
extent of their license, which means 8,420 ML/y@arcompared to the 3,000 ML/year
extracted currently).

There is continued sub-division of land and thédig of houses on blocks zoned ‘rural

living’ (2 hectares) and ‘rural residential’ (1 hae). The overall number of these blocks
increases by 750. Some of the water needs for tiegegroperties are supplied by PWC, but
some are supplied by private bores, so the oveuatiber of private residential bores increases
from 2,000 to 2,500.

Rural horticulture has not developed significaficause of increasing land prices, although
12 additional horticultural bores have come on fimenping an average of 5 ML/hectare/year.
At an average crop size of 5 hectares, that’s ditiadal 300 ML/year to water and an
additional 60 hectares of crops in the catchment.

There has been an increase in industrial developmeéhe catchment, with a new rubbish
dump, transport corridor and defence support hifglsuilt as well as some new sand and
gravel mines/pits. These new uses place additderaiands on water and there are some
concerns about their release of pollutants baaktimt environment. Several new commercial
and retail businesses have been established tcesdne needs of the increased number of
residents in the catchment.

The use of the catchment as a place for recrebisrbeen affected. Those engaged in active,
noise-creating recreation such as trail and quieel tiding are still able to find places to
undertake their activity although this is now morensive in some areas due to expanding
housing developments. Activities that are moreipassuch as picnicking and bird watching
are still undertaken but the quality of the expece=has diminished. A decline in water quality
due to insufficient spring flow/flushing has meémit people no longer swim. Habitat for birds
and animals outside of conservation reserves has t@maged and reduced by increased
development. This is impacting negatively on peeogh® enjoy the Howard for its natural
features and on people who fish recreationallytand in the area as access to some sites is
now further limited by expanding housing developteetihe increased population means that
more people now visit spots like Howard Springsthey are often over-crowded.

The Larrakia traditional owners have found it diffit to find the peace, quiet and space they
once enjoyed when Darwin was smaller. Greater tifeeer estates by other groups has pushed
them out. While recreational groups might movema tess congested site, the Larrakia want
to maintain connections with specific places thayehknown all their lives and feel obligated

to care for under their law.
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Long term residents of the Howard catchment argtfated by the seeming lack of planning for
development — to them it looks like ‘death by ausend cuts’ — and a lack of consultation and
transparency in the decisions that have been made.

Scenario B — environmental and passive recreational haven

The population of Darwin and the rural area hassased by about 50,000. Daily water use has
decreased steadily and is now equivalent to otlustrAlian cities, so overall PWC doesn’t

need to supply more water than in 2008. In planfdnghe future, however, they have decided
to invest in another source of water for Darwinits® Howard Stage 1 borefields have been
turned off and the 3,000 ML/year that did come fritw@m is no longer extracted.

The Dept of Planning and Infrastructure has puté bn further sub-division of the Howard
catchment, so the number of private residentiaébgtays constant at 2,000.

Of the 500 horticultural bores, 250 are turnedasfiignificant limitations have been put on
some horticultural activity due to crop diseaséboediks. This means approximately 6,250
ML/year is no longer extracted. People once inibolture have diversified into other forms of
business activity that do not rely so intensivaiywater use.

Limitations have been placed on industrial and ngrdevelopment in the catchment in
response to concerns raised about impacts on gyaadity in the catchment and in Darwin
Harbour.

Limitations have also been placed on active, noisating recreation such as trail and quad
bike riding. Only more passive forms of recreatawa allowed, including recreational fishing.
Some restrictions have also been placed on huabershooters, in that the sites available have
decreased. The decrease in water extraction arghtihen further residential and industrial
development has meant that it is possible to swithé Howard Springs more often. Even
though there are more people living in Darwin nowl anore people visiting the region for
recreation, effort has been put into the appropriEvelopment of more recreation sites and
eco-tourism operations, so impact has been maragtdver-crowding is not too bad. The
Larrakia have had a strong say in this managenmgrbach and in some places their
preferences are given priority. Habitat for birdsl @nimals is managed as part of this.

Residents of the Howard catchment are pleasedvatuail coordinated the planning process
has been and about the good environmental andatemrel outcomes this has brought about.
They have found the Government to be very opennaltidg to talk about how decisions have
and are being made. Developers are not so happsgeven, as they’'ve been restricted from
activity in the catchment.

Scenario C — rural living haven

The population of Darwin and the rural area haseased by about 50,000. Daily water use
decreases a little, but PWC still needs to supmyemvater. They invest in another source, but
decide to maintain the Howard Stage 1 borefieldheit current levels of extraction, being
3,000 MLl/year.
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The catchment has been opened to residential gesloThere is extensive sub-division of
land and the building of houses on blocks zonedhlriving’ (2 hectares) and ‘rural

residential’ (1 hectare). Some of the water needshiese new properties are supplied by PWC,
but some are supplied by more private bores, sovbeall number of private residential bores
increases from 2,000 to 3,500, each of the additib/500 pumping 3.5 ML/year making it an
additional 12,250 ML extracted per year. The buijbdof higher density housing in certain
areas has driven demand for more commercial and oettlets, schools and other services,
most of which also have water demands. The incrigaseptic systems increases pressure on
the groundwater system of the catchment and ineseh® costs of water treatment and
management.

Rural horticulture has ceased to be a dominantsimgin the catchment. There are still some
nurseries, cut flower farms and vegetable farmsthminumber of horticultural bores has
decreased from 500 to 100. This means that appedglyn2,500 ML/year is extracted for
horticultural use as opposed to 12,500 ML/year whene were 500 bores.

There has been only a slight increase in indugdeaklopment in the catchment, mainly in the
form of a new rubbish dump.

People still visit the area for recreation, nowrewgre so as there are more people living in
the area. There are many more quad bikes and nilaerbut on the weekends and this activity
is now more intensive in some areas due to expgritbasing developments. With the
increased number of people living in the catchmeffibrt has been put into the appropriate
development of more recreation sites and eco-tmuoiserations, so impact has been managed.
Many sites are still quite over-crowded despite.tBiome places are suffering from lower
water levels and water quality due to increasedieasial bores and septic systems in the
catchment. Bird-watching and hunting aren’t as gasthey used to be and there are fewer
sites now due to expanded housing developmentstdiiétr some fish species has been
impaired and populations of some species fisheaationally have decreased.

Original residents of the catchment are frustratietthe decline in the peacefulness of the area
and the change in landscape with so many more boSsene like the additional shopping
opportunities, services and job opportunities #ratnow close by.

Scenario D — scenario A plus more intensive rainfal | and longer dry
season

At the same time as Scenario A has been rollingdimtate patterns have changed to involve
more intensive rainfall and a longer dry seasoiis fifeans that water levels are lower by the
end of the dry season, increasing pressure onatiamnesites and habitat for aquatic and
terrestrial vegetation and species. Some placesal@nger accessible for recreational fishing
at certain times of year.
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