
RAPID CREEK
MANAGEMENT PLAN

Prepared for

DARWIN CITY COUNCIL
and

GREENING AUSTRALIA

by

CLOUSTON
Landscape Architects • Landscape Planners • Urban Designers

in association with

JOHN BROCK
Flora Consultant

and

PETER BANNINK
Fauna Consultant

AUGUST 1994
REPRINTED APRIL 2000



C L O U S T O N
                                                      

A U G U S T  1 9 9 4  -  N D 7 7

R A P I D  C R E E K  M A N A G E M E N T  P L A N
                                                                                             

P a g e  I

TABLE OF CONTENTS

LIST OF FIGURES IV
STUDY TEAM VI
ACKNOWLEDGEMENTS VI
EXECUTIVE SUMMARY VII

1. INTRODUCTION 1

1.1 BACKGROUND 1

1.2 THE NEED FOR A MANAGEMENT PLAN 4

1.3 THE PLANNING CONTEXT 4

1.4 METHODOLOGY AND FORMAT OF THE PLAN 5
1.4.1 Data Collection and Survey
1.4.2 Community Liaison, Issues Analysis and Review
1.4.3 Strategy Development
1.4.4 Priorities, Responsibilities and Costs

2. SITE INVENTORY AND ASSESSMENT 6

2.1 PHYSICAL ENVIRONMENT 6
2.1.1 Creek Hydrology 6
2.1.2 Water Quality 9
2.1.3 Landform and Soils 12
2.1.4 Vegetation 12
2.1.5 Fauna 18
2.1.6 Fire 19

2.2 CULTURAL ENVIRONMENT 20
2.2.1 Landscape Inventory and Scenic Assessment 20
2.2.2 Recreation Assessment 25
2.2.3 Cultural Heritage 26
2.2.4 Land Tenure / Land Zoning 27

3. ISSUE ANALYSIS 30

3.1 URBAN CONTEXT, LANDUSE AND OWNERSHIP 31
3.1.1 Discussion 31
3.1.2 Principles 33

3.2 USE AND ACCESS 35
3.2.1 Discussion 35
3.2.2 Principles 36

3.3 WATER MANAGEMENT 38
3.3.1 Discussion 38
3.3.2 Principles 40



C L O U S T O N
                                                      

A U G U S T  1 9 9 4  -  N D 7 7

R A P I D  C R E E K  M A N A G E M E N T  P L A N
                                                                                             

P a g e  II

3.4 CONSERVATION AND MANAGEMENT OF INDIGENOUS
VEGETATION 42
3.4.1 Discussion 42
3.4.2 Principles 44

3.5 CONSERVATION AND MANAGEMENT OF NATIVE FAUNA 49
3.5.1 Discussion 49
3.5.2 Principles 49

3.6 LANDSCAPE CHARACTER 50
3.6.1 Discussion 50
3.6.2 Principles 50

3.7 RECREATION 52
3.7.1 Discussion 52
3.7.2 Principles 56

3.8 MANAGEMENT 57
3.8.1 Discussion 57
3.8.2 Principles 57

4. CONCEPT PLAN 59

4.1 MANAGEMENT STRUCTURE FOR RAPID CREEK 61

5. CATCHMENT STRATEGIES 63

5.1 WATER MANAGEMENT AND HABITAT CONSERVATION 65
5.1.1 Water Management 65
5.1.2 Habitat Conservation 68

5.2 RECREATION, ACCESS AND LANDSCAPE CHARACTER 73
5.2.1 Recreation and Access 73
5.2.2 Landscape Character 78

5.3 OPEN SPACE PLANNING, MANAGEMENT AND COMMUNITY 81
LIAISON
5.3.1 Open Space Planning and Management 81
5.3.2 Community Liaison 85

6. IMPLEMENTATION 88

6.1 CORRIDOR CONTROLS 90

6.2 DESIGN AND MATERIAL GUIDELINES 92

6.3 COSTING 103
6.3.1 Major Project Costs 103
6.3.2 Minor Project Costs 104
6.3.3 Water Management Costs 105
6.3.4 Bushland Management Costs 105

6.4 ALTERNATIVE FUNDING SOURCES 106



C L O U S T O N
                                                      

A U G U S T  1 9 9 4  -  N D 7 7

R A P I D  C R E E K  M A N A G E M E N T  P L A N
                                                                                             

P a g e  III

VOLUME II - APPENDICES

Appendix 1 Vegetation Survey
Appendix 2 Faunal Lists
Appendix 3 Mosquito Species, Breeding and Control
Appendix 4 Total Catchment Management, New South Wales
Appendix 5 References



C L O U S T O N
                                                      

A U G U S T  1 9 9 4  -  N D 7 7

R A P I D  C R E E K  M A N A G E M E N T  P L A N
                                                                                             

P a g e  IV

LIST OF FIGURES
INTRODUCTION

1.1 Site Features 2

SITE INVENTORY AND ASSESSMENT

2.1 Hydrology 8

2.2 Land Units 15

2.3 Vegetation Communities 16

2.4 Landscape Character Types 21

2.5 Cultural Heritage 28

2.6 Land Zoning 29

ISSUE ANALYSIS

3.1 Land Ownership 34

CONCEPT PLAN

4.1 Concept Plan 60

CATCHMENT STRATEGIES

5.1 Water Management 71

5.2 Habitat Conservation 72

5.3 Recreation, Access and Landscape Character 80

5.4 Open Space Planning, Management and Community Liaison 87

IMPLEMENTATION

6.1 Major Project Components of High Priority 89

6.2 Corridor Controls 91

6.3 Principles for Consolidating Remnant Vegetation 93

6.4 Concept for Vegetated Filter Strip 94

6.5 Stabilisation of Creek Banks, Vegetation Management 95

6.6 Concept for Armouring Eroding Banks 96

6.7 Dual Use Pathway Construction 97

6.8 Stabilised Gravel Path 98

6.9 Concept Design for Minor Gross Pollutant Trap 99



C L O U S T O N
                                                      

A U G U S T  1 9 9 4  -  N D 7 7

R A P I D  C R E E K  M A N A G E M E N T  P L A N
                                                                                             

P a g e  V

6.10 Concept Design for Mini Gross Pollutant Trap 100

6.11 Principles for Edge Profile 101
(eg Darwin Water Gardens and other locations as applicable)

6.12 The Gurambai Centre - Demonstration Project 102



C L O U S T O N
                                                      

A U G U S T  1 9 9 4  -  N D 7 7

R A P I D  C R E E K  M A N A G E M E N T  P L A N
                                                                                             

P a g e  VI

STUDY TEAM

The Preparation of this Management Plan was undertaken by CLOUSTON Landscape Planners and
Landscape Architects, with specialist imput from flora and fauna consultants.

Specific members of the consultant team included:

Leonard Lynch CLOUSTON
Tony Cox CLOUSTON
Cassandra Davies CLOUSTON

John Brock FLORA CONSULTANT
Peter Bannink FAUNA CONSULTANT

ACKNOWLEDGEMENTS

The Study Team gratefully acknowledges the role and contribution of the many people  and authorities
who provided assistance in compiling this Management Plan.

We wish to thank the client representatives - Tim Offor (Greening Australia), Mark Presswell (Darwin
City Council) and Bob Morgan (Darwin City Council) who were particularly involved in this study.
Their input and direction was valuable in focusing the study, and facilitating the process of public
consultation.

Assistance was also provided by people and institutions, individually and at workshops, on a range of
subjects, including:  Penny Thompson (Friends of Rapid Creek), Joan Dillon, Bill Panton, Neville
Murray, Robert Friederick (Northlakes Golf Course).

Other organisations, statutory bodies and government departments who assisted included Barry
Renshaw of Aboriginal Areas Protection Authority; Mike Clarke of Greening Australia; Randal Scott,
Susan Hickey, Richard Freeman and Brian Delaney of Conservation Commission; Department of Lands,
Housing and Local Government; Peter Whelan of Department of Health; Dave Beatson, Richard Willis
and Charles Mangion of Royal Australian Air Force Base, Darwin;  Power and Water Authority, Federal
Airports Commission, National Trust, Northern Territory Fire Service, Marrara Users Group, Australian
Trust for Conservation Volunteers and Northern Territory University.

The interest shown by these people, and their knowledge about issues of local concern provided a
substantial body of information that could not have been acquired through conventional sources of
research.



C L O U S T O N
                                                      

A U G U S T  1 9 9 4  -  N D 7 7

R A P I D  C R E E K  M A N A G E M E N T  P L A N
                                                                                             

P a g e  VII

EXECUTIVE SUMMARY
URBAN CONTEXT

Rapid Creek is a small, relatively natural drainage system located in Darwin's Northern suburbs.  The
creek extends for a distance of 9.8 kilometres and drains a catchment of aproximately 28 km2.
Unlike many such drainage lines elsewhere in urban areas, Rapid Creek supports a number of important
remnant vegetation communities and the creek channel is virtually undeveloped for its entire length.

Landuse within the catchment has intensified over the past decade and in view of the increasing urban
pressures Darwin City Council, Greening Australia and the comunity agree that the creek's remnant
vegetation deserves recognition and careful management.  The creek corridor is also acknowledged as a
major recreation resource, including a visual resource, for the Darwin region.

MANAGEMENT OBJECTIVES, PROBLEMS AND ISSUES

There are a number of indicators that suggest that the creek continues to degrade, with further
fragmentation and loss of remnant vegetation.  Concerns about deteriorating water quality and loss of
this important natural resource has resulted in the preparation of an integrated plan of management for
Rapid Creek and its environments which will:

• stimulate greater awareness of the prescence and importance of the area;

• promote increased protection and appropriate management of the whole system;

• encourage government agencies and the community to co-operate in the development of
protection and rehabilitation measures for the creek system.

To address these objectives the study has involved:

• analysis of the area's resources, as well as the investigation of existing impacts and likely
impacts from future development in the catchment;

• liaison with Government Departments, Statutory Authorities and the local community in
determining issues in the creek that are of concern, and the options available to deal with them;

• investigation of Authorities interests, standards and sources of assistance available in relation
to the creek's management.

MANAGEMENT PLAN PROPOSALS

As a result of these considerations a series of strategies for Rapid Creek are proposed for orderly, long
term implementation.

Central to the success of the Management Plan would be the establishment of a management body who
would take the responsibility for adopting and implementing the Plan.  This group, should include
representatives from Government Departments, Statutory Authorities, community groups and other
groups with vested interests in the catchment.  Such a group would ideally work within an appropriate
legislative framework to support its role.  As an alternative, a Management Committee of Council could
be established within the existing legislative framework.

Regardless of what form the management body takes, they would be responsible for implementing the
plan, by setting up a 10 year programme for actions as defined in this Plan, and based on the level of
urgency, the opportunity, achievability and a financial strategy.  This programme should then be
reviewed annually to assess progress and any required amendments.
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The management body would be responsible for co-ordinating and implementing strategies for creek
management and rehabilitation.  The strategies for creek management and rehabilitation fall into three
categories, and some key elements of each are:

• Water Management

- Liaise with major landholders, interest groups and managers to develop a plan
for water management having consideration to total catchment management.

- Undertake a community liaison and education programme to inform residents
on the negative impacts of nutrients and low water flows entering the creek.

- Improve and maintain water quality by installing water management devices
and reducing degrading factors in the catchment.  Undertake a water
monitoring programme and reivew yearly.

- Undertake erosion control measures within the catchment and implement
stabilization works at critical points on the creek banks and at stormwater
outlets.

- Recuce potential for increased flooding in the catchment.

• Habitat Conservation

- Manage the remnant vegetation communities and adjoining open space to
optimise their habitat and ecological values through regeneration and
revegetation techniques.

- Implement a weed control programme.

- Develop a fire management strategy for the different vegetation communities.

- Facilitate co-operative programmes for plant propogation, replanting and
maintenance of indigenous plant material within the catchment.

• Recreation and Access

- Generally upgrade and enhance the Rapid Creek corridor to encourage
appropriate use and enjoyment of the creek for low key, passive recreational
activities.

- Instigate programmes that strengthen existing planting structures with use of
indigenous plants and provide amenity for passive use (picnic facilities,
playgrounds, seating).

- Develop an interpretive strategy that includes an interpretive centre, defined
walks and trails, interpretive boards and brochures, to inform and educate
visitors and residents of the environmental and cultural values of the creek.

- Establish a hierarchy of entrances.  Plan and design these entrances to
announce the creek.

- Provide for fire, emergency and maintenance access to the creek corridor.
Control vehicle access otherwise.

- Wherever possible provide facilities and access appropriate for the disabled.
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Landscape Character

- Manage the catchment as a coherent landscape element, emphasising the
linear complete nature of the creek itself.

- Protect and enhance the natural character of the study area through
regeneration and revegetation.

- Extend the landscape character of the creek via an integrated strategy for street
tree planting within the creek corridor.

- Establish a coherent design approach for all urban design elements in and
bordering the creek corridor.

Open Space Planning and Management

- Establish a management body to co-ordinate and implement the strategies in
this plan.

- Formulate and seek endorsement by the Minister for Lands, Housing and Local
Government of Land Use Objectives for the catchment area.

- Circulate the Management Plan to Government Departments, Statutory
Authorities, Council and other groups for comment and liaison on common and
agreed work practices in the creek.

- Seek to transfer ownership of areas of FAC and RAAF lands to public
ownership to improve compatibility of management practises.

- Research and review opportunities for State and Federal funding.

- Identify the creek catchment as a distinct regional park under the umbrella
name of "Rapid Creek Park".

Community Liaison

- Facilitate community liaison with management authorities, particularly through
the management body and a liaison officer.

- Encourage frequent use and surveillance by the public and reporting of
ordinance violations, littering and dumping to the liaison officer.

- Identify and circulate the name of an emergency contact officer.

- Develop a programme to inform the community on the creek, the catchment,
associated issues and developments, walks and links to other areas.

- Liaise with local schools to establish an educational resource and ease of
access to the creek and remmant bushland.
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IMPLEMENTATION

The realisation of the proposed strategies will require a committment from Government in establishing
an appropriate management body.  It will also depend on the continued application of sound concept
development and detail design, as well as major initiatives in creek rehabilitation.

A range of typical construction details, suitable materials and plant species are provided to assist this
on-going process.

Capital costs in developing aspects of the plan may be substantial.  It is stressed, however, that capital
costs are not the only aspects that should be considered in evaluating the creek's rehabilitation.  Public
health benefits, improved safety and recreational values are some of the less tangible, or more far
reaching factors that must also be weighed in determining the implementation phases.

To assist with programming of the Management Plan, an assessment of priorities, opportunities and
typical costs is provided, complemented by an evaluation of possible sources for additional funding.
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1. INTRODUCTION
1.1 BACKGROUND

The Rapid Creek system is a small, relatively intact natural drainage system, fully contained
within the urban area of Darwin's Northern Suburbs.  The system contains a number of
important remnant vegetation communities, which represent a diverse range of ecosystems
including mangroves, savannah woodland, riverine monsoon forest, grasslands and
paperbark swamps.

The Creek is approximately 9.8 km long, rising in a swampy area to the east of Amy Johnson
Avenue and emptying into the sea, at the southern end of Casuarina Coastal Reserve.  The
total area of the catchment, as defined by the topography, is approximately 28 km2. (Refer
Figure 1.1).

Rapid Creek, like urban creeks and rivers throughout Australia, is under various pressures
due to its location within a developing urban area.  Rapid Creek, however, is special in that
the entire length of the creek channel is virtually undeveloped.  Degradations of the natural
systems has not yet reached a critical stage and the original natural landscape is still
evident.

However, the various urban pressures on the system have resulted in deterioration of the
environmental, scenic and recreation values of this resource.  The principal evidence of
these impacts may be seen in:

Habitat Loss:  A number of communities are contracting, and others have undergone
substantial structural changes (eg paperbark swamp).

Tree Canopy Changes:  Loss of native species in the canopy and lack of canopy continuity
has resulted in establishment of weed  species, particularly through the mangrove
community,  on the fringe of the monsoon forest and wetlands.

Erosion:  Bottom scouring of the creek, general bank erosion, channelling and
sedimentation is occurring in many areas.

Recreation:  Uncontrolled access has resulted in soil and vegetation degradation.
Recreational opportunities in other areas are limited due to restricted access and lack of
facilities.

Water Quality:  While water quality in the Creek is relatively good, there is the continuing
threat of high pollutant and nutrient loads from stormwater and accidental pollution as the
result of the airport operations.

Weeds:  A number of invasive grass species and exotic garden escapes are establishing in
the catchment, successfully competing with native species.

Dumping:  Depositing of garden and other wastes is unsightly, aids spread of weeds and
alters soil nutrient balances.

Underlying the many threats that face Rapid Creek are the three key impacts of urbanisation
that are common to many of the natural areas within our build landscape  -  habitat loss,
decreased water quality and public/community alienation. Strategies that appropriately
address water management, vegetation management and community involvement in the
care and control of Rapid Creek will ensure the protection and enhancement of this natural
resource and thereby become a source of pride and enjoyment both for the local community
and the agencies responsible for its management.
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The remnant vegetation communities of Rapid Creek a valuable resource within the Darwin
area, however they are threatened by the impacts of urbanisation.
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1.2 THE NEED FOR A MANAGEMENT PLAN

Darwin City Council, government agencies, various interest groups and the local
community have been aware for some time of the deteriorating conditions of Rapid Creek
and its environs.  Specific initiatives have been adopted from time to time in an attempt to
stop the degradation.

It was this concern for the Creek that prompted Greening Australia, in conjunction with
Darwin City Council, to seek Federal funding under the 'Save the Bush' programme, to
undertake a management study of Rapid Creek.  It was recognized that a coordinated
approach was required to address the inter-related and often complex nature of the threats
to the health of the creek.

A Management Plan is the appropriate mechanism for such an approach, bringing together
the substantial body of information that exists on the creek's natural systems and water
quality/management, assessing the inter-relationships of contributing impacts and
recreation opportunities, cultural heritage, evaluating community attitudes and perceptions,
and setting out clear cut strategies with priorities for action and their implicit costs.

The completed Management Plan then provides a practical working tool for future planning
and management within the catchment, guidelines for community involvement and the
approaches to be adopted in developing detailed designs and maintenance programmes for
recommended projects within the catchment.

In undertaking this study and preparing the Plan, the specific objectives set by the client
have been of prime importance.  The three objectives summarised in the brief require that an
integrated plan of management for Rapid Creek and its environs is developed which will:

• stimulate greater awareness of the presence and importance of the area;

• promote increased protection and appropriate management of the whole system;

• encourage government agencies and the community to co-operate in the
development of protection and rehabilitation measures for the creek system.

1.3 THE PLANNING CONTEXT

The open space components of the study area falls under the ownership, care and control
of a number of Government agencies including Conservation Commission, Darwin City
Council, Federal Airports Commission, Royal Australian Air Force and other public/private
bodies, including Northern Territory University, Marrara Sports Complex and Northlakes
Golf Course.

The existing planning legislation in the Northern Territory does not clearly identify the level
of Government responsibility for adoption and implementation of a catchment management
plan within an urban area.

Given this situation, and the minimal planning powers at local Government level, it would
appear that the establishment of a Rapid Creek Catchment Management Trust or an
effective alternative management body that includes both public and private representation
would be the preferred management approach.  A fuller discussion of this proposal is
contained in Section 4.
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1.4 METHODOLOGY AND FORMAT OF THE PLAN

The following brief summary sets out the approach and methodology adopted to achieve
the objectives of the Plan and sets out the chosen format.  This involved four key stages as
follows.

1.4.1 DATA COLLECTION AND SURVEY

This involved the consultant team in site specific document research on flora and fauna,
catchment management practises, hydrology and water quality, and other physical features
of the area.  The information was supported by field checks where appropriate (including
vegetation survey; visual character appraisal; recreational use and access), discussions
with Council and Government agencies.

1.4.2 COMMUNITY LIAISON, ISSUES ANALYSIS AND REVIEW

Formal workshops were held with representatives of the various Government Departments
and agencies, and with the general public.  The concerns and issues raised in these
meetings, along with detailed evaluation and analysis of surveyed data led to the
development of preliminary concepts and draft strategies.  These were reviewed by the
Steering Committee, comprising Greening Australia and Darwin City Council and
Government agencies prior to being placed on public exhibition.

1.4.3 STRATEGY DEVELOPMENT

Following analysis of numerous issues,  evaluation of the agencies' objectives and giving
regard to community concerns, the team considered a number of options before identifying
a broad coordinated concept for the entire creek catchment.

Following on from the preferred option the team has then defined a series of detailed
strategies that address the key issues, providing clear guidelines for the future design,
implementation and management of specific projects and actions.  The strategies are
presented in both a written and graphic form.

1.4.4 PRIORITIES, RESPONSIBILITIES AND COSTS

In tandem with the assessment of various options and the subsequent development of
preferred options and detailed strategies, the team has assessed the cost benefit of all
practical alternatives.

In arriving at final strategies the Plan sets out not only the anticipated costs but identifies
priorities for staging the works.  Appended to the priorities is an assessment of
'achievability' of given projects, by which the client may assess the relative ease with which
a strategy may be implemented (eg without need to acquire land etc) to a clear cost benefit.
For each strategy, the authority or group responsible for implementing the works is
identified

Finally, the Plan provides details of suitable funding sources for various projects from State
and Federal agencies.
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2. SITE INVENTORY AND ASSESSMENT

2.1 PHYSICAL ENVIRONMENT

2.1.1 CREEK HYDROLOGY

This study looks at the entire catchment area of the Rapid Creek.  The Creek, measured from
Marrara Swamp to the mouth at Casuarina Coastal Reserve is approximately 9.8 km in
length, draining a catchment of over 28 km2 as shown in Figure 2.1

Catchment Drainage System

The entire catchment of Rapid Creek has been investigated and a literature review
undertaken as part of this study.  On this basis ,  the creek hydrology may be assessed and
evaluated.  The sources of water in the creek may be broadly classified as urban run-off and
natural recharge.  The urban run-off has two distinctive flows that relate to the wet and dry
seasons.  During the wet, urban run-off is typically high flow stormwater with levels and
volumes closely linked to rain events.  During the dry season, low flow stormwater results
from garden irrigation and car washing.

Natural recharge is also related to the two predominant seasons.  During the wet season,
the swamps fill and begin to discharge into the creek.  This, along with overland flow,
maintains a significant water volume in the creek during the wet season.  Storm events are
accompanied by increased waterflows and levels.  During the dry season, the effect of
storm events is rarely important.

A number of studies indicate that Marrara Swamp and the secondary swamps within the
RAAF grounds slowly discharge water and are a major factor in the persistence of
streamflows into the dry season.  The swamps contain water for much of the dry season
and are one probable source of groundwater recharge in the catchment.  The swamp also
acts as a large detention storage during flood events.  (Willing & Partners, 1976; Dwyer,
1980).

The Marrara Swamp overflows into two natural drainage arms - to the north and the south  -
which are in the most part ill-defined.  The southern arm flows into a secondary swamp
close to the eastern end of the airport runway, and rejoins the northern arm in another large
swampy area, upstream of the existing flood mitigation weir.  (Refer Figure 2.1).  Below the
weir the creek becomes a well defined channel with a moderate gradient and a number of
deep pools.  In the area downstream of Kimmorley Bridge, the creek comes under tidal
influence.

The creek serves an important function as the main element of the catchment drainage
system, conveying runoff from the developed areas.  A number of open drains and road
culverts drain the flat, upper regions of the catchment.  Major open drains within the RAAF
Base and FAC land empty into the creek, as does an unlined drain behind the caravan park
at Karama.  Feeding into Marrara Swamp are a number of drains, with culverts under Amy
Johnson Avenue.

Downstream of Kimmorley Bridge, the contributing catchment to the creek are highly
developed residential suburbs with piped drainage systems, and there are several
stormwater outfalls to the creek.
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Rapid Creek follows a well defined channel through the riverine monsoon forest, where low
flows persist well into the dry season.

The paperbark swamp area on the southern arm of Rapid Creek is an important component
in the overall flood mitigation role of the upper catchment.
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Waterflow Characteristics and Flooding

The creek essentially retains its natural form and bank profile for its entire length, although
there has been some channelization works east of Amy Johnson Avenue and along the
northern arm.  Some straightening works were carried out upstream of Trower Road prior to
1980.  There is evidence that the creek bed between the flood mitigation weir and
Kimmorley Bridge has experienced bottom scouring and bank erosion.  It is possible that
this is a natural occurrence associated with peak flows along this steeply graded section of
creek. However, when comparing the creek profiles of Rapid Creek with other creeks with
undeveloped catchments (eg Kings Creek) it becomes clear that the steep banks,
overhanging in some places, is atypical.  This is supported by photographic evidence (see
over) that indicates a slow flowing creek with water lillies established.  The literature review
was unable to source any data that specifically identified this problem.  Given the major
drainage channels entering the creek, increased run-off and heightened peak flows, it would
appear that the development of the catchment is the most likely cause of the scouring.

As with  other watercourses in the Top End, water flows vary greatly as a result of
variations in rainfall and evaporation.  During the wet season, December - March, creek
flow is large and the creek regularly overtops the defined channels.  In the area of the
swamps and Pandanus communities, the groundwater rises above ground level and extends
to cover large areas.  Marrara Swamp is often inundated across an area greater than 15 ha.

The swamps, in conjunction with the well-vegetated, ill-defined channels of the north and
south arms serve a major role in flood control and mitigation (Cameron McNamara, 1982).
The road crossings at McMillans and Trower Roads were designed to a minimum standard
that they should not be flooded more frequently than once in 20 years on average.
However, with changes in the catchment upstream of Kimmorley Bridge, it is likely that
McMillans Road would flood more frequently than this (Cameron McNamara, 1982) and
there is anecdotal evidence of this.  The same report goes on to note that the upper
catchment of Rapid Creek  is the major control on reducing peak flows and maximum flood
levels.  This role is dependent on maintaining the 'unimproved' nature of the creek.

Low flows in the lower reaches of the creek are maintained well into the dry because of the
slow drainage of the swamps and the unconfirmed belief that ground water maintains a
minor spring in the area of the flood mitigation weir.  The upper reaches of the creek
including Marrara Swamp, do dry up completely during the dry season.  Surface water is
retained in the swamp upstream of the flood mitigation weir and the defined channel and
deep pools below the weir hold substantial water through to the following wet season .

Low flows from developed areas  occur, and are usually  the result of excessive water from
irrigation or washing down.  In some cases, this water enters the constructed stormwater
system, but will not reach the creek itself.  Such instances have been recorded by the team
in the major open unlined drains draining from the Karama residential area, RAC grounds
and from the Marrara Sports Complex.  However, the large stormwater outlet in the area of
Ellengowan Drive and other smaller outlets in the Rapid Creek, Alawa and Milner areas are
typical exceptions.  These systems drain urban areas and the piped outlets empty directly
into a channelized tributary.  Figure 2.1 indicates the areas subject to flooding and the major
drainage lines and piped outlets in the catchment.

2.1.2 WATER QUALITY

Water Quality Testing and Monitoring

A number of water quality monitoring programmes have been undertaken within the Rapid
Creek Catchment since 1980.  Several of these have been implemented as a direct response
to proposals to expand the Darwin Airport and other developments within the catchment.
Prior to 1980, there is very little water quality data available for Rapid Creek, and there is no
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comprehensive work on water quality below Kimmorley Bridge.  A report prepared by
Cameron McNamara (1982) for Transport and Works, identified existing problems and
potential threats to water quality associated with proposed developments in the catchment.
At that time, there were indications that bacteriological contamination of the waters
exceeded accepted criteria for primary contact (swimming).  Qualitative assessments were
made of pollution sources and likely impacts of existing and proposed developments,
recommendations were suggested to ameliorate these impacts.

The recommendations applied to the following pollutants - sediments, oils and grease, BOD
and nutrients, bacterial, litter - and were assessed under the 1982 existing situation, and the
forecast future situation.  The future situation incorporated the various proposed
developments within the catchment, including expanding residential areas of Karama and
Northlakes, Northlakes Golf Course, Airport extensions and Marrara Sports Complex.

Various recommendations relating to provision of silt traps and control of erosion may have
been incorporated during construction, but there is evidence of continuing erosion and
siltation occurring.  Several potentially incompatible land uses have not proceeded.
Removal of buffalo from RAAF grounds has proved sussessful, but their is some evidence
of pig activity upstream of the flood mitigation weir.

The large open unlined drains draining the FAC land, Marrara Sports Complex and running
parallel to McMillans Road east of Lee Point Road are presently eroding.  The flows and
velocities in these drains have significantly altered the characteristics of the catchment in
these localities.  The result has been erosion, both in the drains themselves, and also along
the creek.

The Northlakes Golf Course and Marrara Sports Complex makes use of recycled waste
water.  Recommendations were adopted, but there continues to be problems of nutrients
entering the creek during the wet season, when the storage dam overflows.  At this time
significant volumes of waste water, containing fertilizer, weedicides and fungicides enter
the creek.

Grease and oil traps were recommended for the airport site and these have been
incorporated in the development, in the form of hay bale arrestors.

Water sampling undertaken by Dames & Moore (1986) over a period of 21/2 years, together
with the Department of Transport & Works Water Division records from July 1981 to May
1983, provides an adequate, although limited, range of results from which baseline
variability of water quality in the catchment can be assessed.

Seasonal variations in factors such as electrical conductivity (EC), pH, water temperature,
dissolved oxygen levels, nitrate variability, ammonia variability and phosphorous levels
and sediment loads are typical of a nutrient deficient monsoon environment.  (Dames &
Moore, 1986).  Of particular interest is the low EC values which reflects a very low buffering
capacity in the stream to counteract acidic and alkaline effluents of human origin or other
natural processes leading to changes in pH (Dames & Moore, 1986).  Nitrate levels in the
northern arm were high and it was thought this was the result of the greater vegetation
clearance and increased urbanisation in this area of the catchment and the use of treated
effluent for irrigation at Northlakes Golf Course.  Phosphorous levels are highly variable,
with definite dry season maximum values consistent with the effects of organic
decomposition.

Water quality in Rapid Creek below the flood mitigation weir remains high.  This is a result
of the thickly vegetated swamp environments acting as a biological filter to remove
chemical constituents and particulate matter (Dames & Moore, 1986).  Bacteria levels
unacceptable for recreational swimming have been recorded following major first flush
events, but other health risks from nutrients and toxic chemicals are considered minimal
(Dames & Moore, 1986).  A report by PAWA (1990) confirmed that concentrations of
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 E. coli (faecal pollution indicator bacteria) were below the guideline figures used by the
N.H  and MRC (1988) for primary contact recreation.

The effects of sediments on water quality is significant.  Disturbed and cleared sites will
contribute to the pollution load since the massive red and yellow earths that are the
dominant catchment soil type are classified as moderately high erodibility.  (Fogarty et al,
1979).

Site disturbance and clearing of vegetation will seriously impact on water quality with
increased suspended sediment loads and turbidity (Dames & Moore,  1986).

Sources of Contamination

The upper reaches of the catchment remain in a relatively undeveloped state.  Potential
sources of pollution are restricted to urban stormwater from Karama subdivision and
stormwater from the agricultural areas east of Amy Johnson Avenue.  The primary
pollutants are likely to be nutrients and chemicals, including low  concentration of oils,
grease and hydrocarbons off paved areas.  The use of treated effluent water at Northlakes
Golf Course does release nutrients into the Rapid Creek catchment, and monitoring in the
area has indicated raised nitrate levels (Dames & Moore, 1986).

Phosphorous levels are commonly high in urban stormwater.  Although the levels in the
creek are highly variable, it appears that the dry season values are consistent with the
effects of biological decomposition (Dames & Moore, 1986).  The swamp environments in
the upper catchment are important biological filters and storage areas which collect and
attenuate sediment and chemical constituents entering Rapid Creek.

Between the flood mitigation weir and McMillans Road the major source of pollutants is
oils, grease and hydrocarbons from the RAAF and FAC grounds, and nutrients from
Marrara Sports Complex.  Accidental fuel leaks from the airport pose a real threat to the
water quality (Kinhill, 1991).  Provision has been made to deal with leaks, but this is
restricted to hay bale arresters.  They are yet to be tested in a real situation, and require
regular maintenance.  Maintenance programmes at the sports complex can be expected to
release chemical nutrients (fertilizers, pesticides, weedicides) and organic material into
Rapid Creek.

This area of the catchment is also a significant source of sediments due to the expansive
areas of cleared land within the RAAF and FAC lands and the steep gradients of the open
unlined drains.  Surface flows collect significant sediment loads leading to turbidity within
Rapid Creek.

Downstream of McMillans Road, the main sources of pollutants are expected to be urban
stormwater and nutrient/animal wastes from the rural living blocks.  The potential hazards
of urban stormwater have been discussed above.  Manure and other animal wastes from the
rural living blocks could lead to eutrophication and bacterial contamination of the creek.
(Cameron McNamara, 1982).

This lower section of the creek is tidal to approximately 400 metres below McMillans Road
and this factor contributes to the regular flushing of the creek, whereby the pollutants may
be removed from the system.
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2.1.3 LANDFORM AND SOILS

Figure 2.2 illustrates the different land units described by Fogarty et al  (1979).  The report
forms the basis for the following description.

Landform

The Rapid Creek catchment has been divided into 4 broad landform divisions essentially on
the basis of the continuing process of geological erosion and deposition (Fogarty et al,
1979). The landform is the basis for classification of the terrain into units because it has a
controlling influence over soils, drainage and vegetation.

These include:

Plateau surface  -  a flat to gently undulating surface which forms the watershed of the
catchment.

Plateau drainage areas  - This division covers the slowly draining perennial/annual
wetlands and linking spillways in the area of the swamp and north and south arms in the
RAAF Base grounds.

Plateau sideslopes and foothills  - These areas are usually at gentle to moderate gradients
and coincide with the area of Rapid Creek below the flood mitigation weir.

Coastal plains and estuarine flats  - the alluvial and marine clays of the mangrove areas
and coastal sands of Casuarina Coastal Reserve are typical of this landform.  Typically low
relief and negligible slope.

Soils

Soils through the catchment vary substantially and often over short distances.  The
characteristics of the soils are very important for two reasons, firstly they play a critical role
in determining the type and location of the vegetation communities, and secondly, they
place limitations on development due to drainage, soil depth and susceptibility to
degradation (Fogarty et al, 1979)

The catchment, particularly on the plateau surface and sideslopes is characterized by red
and yellow massive earths.  The depth of these soils vary but are often shallow and they
are all easily eroded if cleared of vegetation.  Other soils in the catchment include earthy
and siliceous sands (found on the lower slopes) and grey cracking clays and marine muds.
While the sands are excessively well drained, the clays and muds, due to their location and
structure are poorly drained.

2.1.4 VEGETATION

A detailed vegetation survey of the different plant communities using photographic
interpretation and field checks was prepared by Clark and Brocklehurst (undated).
Additional field survey work has been undertaken by the consultant team as part of this
study.  This survey work was directed at extending the species list for various communities,
field checking the original work where required and identifying management issues.  The
survey does not attempt to delineate accurately the different communities and their extent.
Nor does it aim to be comprehensive in identifying all species present. The details of the
sites and transects surveyed appears in Appendix 1.  By combining the information
obtained in the two surveys, it is possible to summarise the broad vegetation communities
as follows (Refer  Figure 2.3).
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Mangroves   

Mangroves extend from the mouth of Rapid Creek to the area adjacent to the Darwin Water
Gardens.  The community is dominated by Avicennia marina, Ceriops tagal var.  australis
and Bruguiera exaristata.  At its upstream limit the main mangrove community was
Lumnitzera racemosa .  This community is healthy, comparatively robust and has recovered
well both from cyclone damage, clearing and filling during the mid-seventies.  Typically of
mangroves in the tropics, the community displays a healthy diversity, however, because of
the short steep slopes of the estuary, the community is less diverse and not clearly banded
as other areas of the Top End.  The occurrence of Acanthus ilicifolius makes the area
almost unique since it is rare in those mangroves that have been classified in the Northern
Territory (Dwyer, 1980).

Riverine Monsoon Forest

This community consists of a narrow band of rainforests species that extends from
approximately 500 metres downstream of Kimmorley Bridge to just below the flood
mitigation weir.  In parts the community is little more than a single row of trees on either
side of the creek, and in other places it extends to 50 metres wide.  Dominant species are
Acacia auriculiformis, Syzygium angophoroides, Carallia brachiata and Lophostemon
lactiflius.  Other important species include Pandanus spiralis, Barringtonia acutangula,
Alstonia actinophylla, Maranthes corymbosa  and Euodia elleryana.

Perhaps the most interesting species in this community is  Syzygium angophoroides which
is indicative of permanent fresh water.  It is unusual to find this species so close to the
coast and is typical in deep, moist gullies on the escarpment edges of Litchfield and
Kakadu.

Pandanus/Transitional
These communities occur in areas where a combination of soil types, slopes and drainage
systems results in higher moisture than in the surrounding woodlands.  Pandanus spiralis
is dominant, occasionally in pure stands, but also in association with Lophostemon
lactifluus, Eucalyptus alba (occasionally) and Eucalyptus polycarpa.

Eucalyptus Woodland

This community is restricted to the upper slopes and plateau surface of the RAAF Base.
This community while common in the Top End is not well represented in the Darwin area.
The community is dominated by Eucalyptus miniata and Eucalyptus tetradonta.  The area
within the two  arms of the creek  has a sparse midstory and ground layer, apart from
Sorghum intrans.  The area north of the creek, behind Marrara Sports Complex and
Northlakes Golf Course is relatively healthy, showing moderate regeneration and seedling
recruitment.  Terminalia ferdinandiana, Livistona humilis, Acacia aulacocarpa, Cycas
armstrongii and Erythrophleum chlorostachys appear as scattered individuals.
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Paperbark Swamps

This community is quite restricted within the study area.  It is dominated by Melaleuca
viridflora , often in association with Pandanus spiralis and Grevillea pteridifolia.

Weeds

Weeds are widespread throughout the catchment and are particularly prevalent through the
low lying grassland communities (Pennisetum polystachion, Andropogan gayanus) and in
cleared/disturbed areas of the mangrove and monsoon forest communities (Leucaena
leucocaphala and isolated Mimosa pigra).  Drainage lines from and fringes to residential
areas are often infested with garden escapes.
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Coffee bush infestation on disturbed land adjoining Northern Territory University and
mangrove community.

Healthy pandanus community on northern area of Rapid Creek.
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2.1.5 FAUNA

The study team undertook an intensive literature search and limited field survey work to
investigate the diversity of fauna in Rapid Creek.  This survey does not constitute an
intensive fauna survey of the region, but merely attempts to highlight species likely to
occur in the region.  The details of species lists appear in Appendix 2.1 Terrestrial Fauna,
2.2 Freshwater Fauna and 2.3 Mangrove/Estuarine Fauna.

The literature search did identify a significant absence of any freshwater studies within the
Darwin Region.  The current knowledge on freshwater environments in the Top End is
restricted to the Alligator Rivers region.  Current studies on freshwater ecology of the
Magela Creek and floodplains will soon be complete and this will provide a good basis from
which similar habitats/ecosystems in the Darwin region can be assessed.  Due to the size of
the Rapid Creek system, it is likely that the diversity of fauna would be reduced.  A
reconnaissance of the freshwater environment upstream of McMillans Road confirmed that
the creek maintains a diverse stream community, with large numbers of crustaceans and
fish.

The species lists included in Appendix 2 is compiled from a number of earlier surveys and
published reports.  In the absence of a detailed field survey, or any specific study of
freshwater streams in the Top End, this survey provides a list of species or families which
have been encountered in the Top End.  A diverse range of organisms utilize freshwater
habitats and the fauna in the Northern Territory is not likely to be very different from any
other Australian region.  While different species will occur, the basic structure of the
communities are essentially composed of the same specialized group of animals, including
Annelid worms, insects, crustaceans and fish.

Mosquitoes

Mosquitoes are a natural component of most aquatic environments.  In the Rapid Creek
catchment, the occurrence of mosquito species is of particular concern due to the proximity
of the airport.  The World Health Organisation has a requirement that mosquito breeding
sites are eliminated for a distance of 400 metres from the perimeter of an international transit
area.  The Northern Territory and Commonwealth Health Departments have extended this
zone to 1600 metres, in view of the normal flight range of some of the malaria vector species
present.

Control of mosquito breeding is therefore required for health reasons.  The residential and
recreational areas of Marrara, Northlakes, Malak and Karama could also be expected to
benefit from mosquito control as a result of reduced annoyance factors.

The catchment at present does not pose a significant mosquito threat, however, the three
swamp areas within the RAAF grounds are potentially major mosquito breeding areas,
should the present system be altered.  Peter Whelan (pers comm, 1993) has noted that the
factors necessary to maintain the above areas relatively free of mosquito breeding include
ensuring low nutrient levels in the water, forest canopy cover over creek lines and swamps,
the maintenance of good freshwater fish populations in all areas of the swamp, and the
maintenance of the relatively small or reduced areas of freshwater semi-aquatic reed
species.  Peter Whelan (pers comm, 1993) has identified the native rainbow fish populations
as effectively controlling mosquito breeding in much of the swamp system.  The greatest
threat to their continued role in mosquito control would be pollution and loss of their dry
season refuges in the lower reaches of the creek and the swamp area at the confluence of
the two arms.

In the lower reaches of the creek, the main potential for mosquito breeding is the low flows
associated with stormwater drains entering the creek from the airport, Marrara Sports
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Complex and residential areas.  Further details of the mosquito breeding and control are
contained in Appendix 3.

2.1.6 FIRE

Fire has been an inherent factor in the Top End landscape for thousands of years.  Fires
often start naturally as the result of lightning strikes during the dry season when there is a
large fuel supply from grasses, in particular Sorghum intrans.

Aboriginals have long used fire as a management tool to clear vegetation and promote new
growth.  Their intimate knowledge of the natural systems resulted in a patchwork burning
matrix in the early dry season.

As Darwin has developed, these two, well established patterns have been eliminated and
there have been significant changes to the natural fire regime.  Fire is still an important
factor in the catchment.  While some fires are controlled burns to reduce fuel loads in the
early dry season, many of the fires are uncontrolled.  These sporadic fires frequently result
from itinerant camping, but it is believed motor bike riders and children playing are also
responsible.

While no specific study of fire impact has been carried out in the area, observations of long
term residents, supported by historical photographs, indicate that there has been
significant changes in the vegetation structure and diversity in some communities.  While
fire is an important aspect of the woodland communities, the paperbark and swamp
communities and the monsoon forest community are susceptible to fire damage. (Brock,
1988; Russell-Smith, 1984).



C L O U S T O N
                                                      

A U G U S T  1 9 9 4  -  N D 7 7

R A P I D  C R E E K  M A N A G E M E N T  P L A N
                                                                                             

P a g e  2 0

2.2 CULTURAL ENVIRONMENT

The cultural environment of Rapid Creek has drawn on the richness of the natural systems
to produce a multi-layered  'fabric' that is a valuable resource to the greater Darwin area.
This section describes the different layers, and relates them to the physical environment.

2.2.1 LANDSCAPE INVENTORY AND SCENIC ASSESSMENT

Landscape Inventory

This landscape inventory is concerned with those areas within the catchment which retain
their natural habitats and vegetation cover, and those other areas adjacent to the creek
corridor that are modified landscapes but retain open space characteristics (i.e. well
vegetated, limited built structures).

In restricting the inventory to these areas, the landscape may be classified into five main
character types :  mangrove and estuarine landscape,  closed forest landscape,  wooded
landscape,  swamp and drainage area landscape,  cultivated landscape.

Within each character type a number of landscape settings have been identified based on
water characteristics, vegetation communities, and topographic profile of the creek.  These
are described and illustrated below.  Their location in the catchment is shown in Figure 2.4.

Mangrove and Estuarine Landscape  -  This character type is quite uniform and
corresponds to the lower, tidal waters and flats towards the mouth of the creek.  The
vegetation is dominated by the closed vegetation of a variety of mangrove species.

Closed Forest Landscape  -  This character type is quite uniform and corresponds to the
narrow corridor of riverine monsoon forest between Trower Road and the flood mitigation
weir.  The width of the vegetation varies from between 2 and 50 metres on either bank and
is closely linked to the contained, relatively fast flowing creek.  This type may be divided
into two settings degraded Closed Forest (below McMillans Road) and Acacia
auriculiformis/Syzygium angophoroides dominated Closed Forest (above McMillans
Road).

Woodland Landscape  -  This character type is spread throughout the catchment and is
generally found on the higher slopes and plateaus away from the creek itself.  There are two
settings within this type.

Eucalyptus dominated woodlands occur within the RAAF grounds and also extend east of
Amy Johnson Avenue.  This setting, while well represented in the Top End, is restricted
within the Darwin urban area.  It is typically an open, timbered landscape with extensive
grass understory.  Transition Woodlands occur on the slopes, in closer proximity to the
creek.  They often exhibit a greater species diversity in the canopy layer and would include
Eucalyptus sp, Pandanus spiralis, Syzygium suborbiculare and Lophostemon lactifluus.

Swamp and Drainage Area Landscape - This character type is located along the drainage
lines upstream of the flood mitigation weir.  There are a number of settings, that are
determined by vegetation.  All these settings exhibit major seasonal variations with
changes in water levels.  Pandanus dominated swamps consist of virtually pure stands of
Pandanus spiralis which create a distinct form and texture to the area.  They are quite
dense and sheltered areas.
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Melaleuca dominated swamps consist of varied densities of Melaleuca viridflora .  These
swamps are more open than the Pandanus swamps, although the plant density is often
greater.

Grass dominated swamps are very open, with only scattered or no trees.  The grasses
create a fine texture and accentuate the flat nature of the landscape.  The annual life cycle
of the grasses results in a visually dynamic landscape.

Cultivated Landscape  -  This broad character type includes all modified landscapes and
recreation areas which are not dominated by natural communities.  They are readily
recognized as man-modified and their use and appeal is very much a reflection of the level
of maintenance.  A number of settings are identified.  There is a marked contrast to the
remnant natural communities described above.  Developed active recreation areas include
Marrara Sports Complex, Northlakes and the sports ovals fronting Lakeside Drive.  The
areas are well maintained with lush green grass throughout the year and a dominance of
canopy shade trees (mostly exotic). They are easily recognizable as active recreation areas
and are generally well used.

Developed passive recreation areas include those parkland areas adjacent to the natural
areas (reserves adjacent to Casuarina Drive and Rapid Creek Road, Darwin Water Gardens).
These areas are quite variable in level of maintenance.  They are scenic in themselves, but
rely for their appeal on their proximity to the creek, coast, and natural vegetation
communities.

Other open space areas include those essentially undeveloped areas that tend to be quite
open with limited structures.  Large areas of the RAAF and FAC grounds fall into this
setting, as does Casuarina Coastal Reserve.  These areas are very open, undeveloped and
have very low levels of maintenance.

Scenic Quality

The diversity of remnant vegetation communities along with the various modified
landscapes, has resulted in a rich scenic environment with aesthetic qualities that are
generally high.  The presence of and views to the water are always important in the Top
End.  This may be shallow, standing water below the paperbarks alongside Amy Johnson
Avenue; the swiftly flowing current through the riverine monsoon forest; or the tidal ebb
and flow along the coast and through the estuarine areas.

The seasonal change and ephemeral qualities of the different settings as they reflect the
changing water regime and plants flower and fruit contribute to a readily visible natural
cycle.

The presence of fish and crustaceans within the creek and banks; noisy bird populations of
black cockatoos and crimson lorikeets; quiet patience of the water birds; darting flight of
bee eaters and swallows; and bat colonies all add to the rich visual experience of the creek
corridor

The visual quality is largely dependent on the natural systems and the maintenance of them
is critical.  At the same time negative impacts on these systems will reduce the scenic
quality.  Impacts that detract from the visual quality include:

• Rubbish dumping, in particular littering of cans, bottles and papers.
• Indiscriminate car parking and access tracks, with corresponding loss of ground

cover and erosion (sheet, gully, rill).
• Degradation of vegetation, loss of canopy and significant weed invasion.
• Low flows from urban stormwater systems.
• Inappropriate development that is often poorly sited and designed, with inadequate

attention given to the necessary rehabilitation of disturbed areas.
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Littering, rubbish dumping, poor water quality and weed encroachment all have a negative
impact on the scenic quality.
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Visual Access

The creek corridor, where the highest quality areas occur has a limited visual access.  This
is primarily due to the adjoining landuses.  The rural blocks near McMillans Road and the
restricted access to the RAAF grounds means that large areas are visible only from limited
positions and perimeters.

The creek and vegetation communities have a high visibility in the estuarine reaches
between McMillans Road and the airport access road, and adjacent to Amy Johnson
Avenue.  Vehicle and pedestrian access is important in determining the visual significance
of the creek.

The linear nature of the creek, from headwaters to the sea, is not clearly interpreted in the
present urban setting, since visual access is disjointed.  The visual links are not clear.

2.2.2 RECREATION ASSESSMENT

Rapid Creek is an important recreation resource within the Darwin urban area.  Its value
relates primarily to passive recreational activities that rely to a large extent on the peaceful,
scenic qualities of the creek and its vegetation.  Active organised sports are also pursued
in areas adjacent to the creek.  The great majority of users would be residents of Darwin's
northern suburbs, however, it would be expected that other Darwin residents, and visitors
(NT, Australia & overseas) are also present.  No comprehensive recreational studies have
been undertaken of the Rapid Creek region.  This assessment therefore draws on relevant
recreational studies that have been undertaken in the Northern Territory,  communications
with residents of the area, and team knowledge of the area (surveyed and experience).

Passive Recreation

Passive recreation encompasses a wide range of recreational activities ranging from the
more active pursuits of swimming, running and cycling to sunset watching and picnicing.
A further recreational value is enjoyed by a part of the population in the knowledge that the
natural resource exists and is protected.  Other activities include walking, fishing,
unstructured play, nature watching and general relaxing.

These activities would not generally conflict so long as the space is available, they can
happen in parallel.  Facility requirements are minimal, restricted in most cases to park
furniture and infrastructure such as paths, seating, bins, barbecues, shelters, play
equipment, water, lighting and parking.  In the areas where such facilities are provided they
are well used.  Some of the activities listed above require only the natural setting of the
creek.

All activities however do depend on access, and this is well supported by the fact that
accessible sites, with appropriate facilities, are generally well used.  The major areas of
passive recreation are the riverine monsoon forest and in the areas of public access
downstream of McMillans Road, including the Darwin Water Gardens and parks fronting
Casuarina Drive.

Active Recreation

Active recreational pursuits  do not depend on the presence of the creek and generally
derive no benefit from it.  Active recreation is confined to the Marrara Sports Complex and
the Alawa ovals.  As an important part of the entire recreational spectrum, it is important
that active pursuits are catered for, and as part of the broad open space resource, they will
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continue to perform an ancillary role for passive recreation and maintenance of scenic
quality.

Conflicting Recreational Uses

A number of recreational pursuits do introduce conflicts.  These include motorbike (and
BMX) riding, off-road driving and indiscriminate camping.  These activities, while generally
restricted to areas that have limited access, do conflict with other passive uses, and weaken
the amenity of them.

2.2.3 CULTURAL HERITAGE

Rapid Creek has played an important role in the lives and history of both Aborigines and
Europeans.  A discussion of this cultural heritage follows.

Aboriginal Heritage

Rapid Creek forms part of the traditional lands of the Larrakia people who continue to
maintain links with the area.  The estuarine area has always been a good camping site with
plentiful food, natural spring water and tall shady trees.  The area is still a popular area for
itinerant campers.

The Larrakia name for the creek - Gurambai - means 'elbow' and refers to the shape of the
creek at the mouth (Heffernan, 1992).  The Aboriginal Areas Protection Authority has two
recorded sites within the catchment.  The first site is a Banyan (Ficus virens) behind the
sand dunes in Casuarina Coastal Reserve.  This tree has suffered damage in recent years
from fire and mistreatment.  It is the site of an aboriginal battlefield and also a burial ground
(Heffernan, 1992; CCNT, 1991).  A second recorded site is a large Banyan on the southern
bank of Rapid Creek adjacent to the footbridge.  A major sacred site in the area is Dariba
Nunggalinya (Old Man Rock) which lies to the north west of the creek mouth.  Dariba
means 'old man' - a term of respect -  and Nunggalinya, is the name of the first Larrakia man.
Dariba Nunggalinya protects Darwin and the Larrakia people and the Aboriginals believe
that if he is disturbed a natural calamity will occur. (Heffernan, 1992).

Today, Aboriginals still use the areas around the mouth of the creek and adjacent to the
monsoon forest for camp sites.  Some traditional food gathering is still carried out.  Also the
Pandanus spiralis fronds are collected for basket weaving and the roots of Diospyros
maritima  is still occasionally utilised to provide yellow dyes.

European Heritage

Rapid Creek has been a popular recreational area for almost 100 years.  Picnics, camping,
fishing and swimming have always been regular activities on the creek and this use
continues today.  At the turn of the century and up until the 1920's a trip to Rapid Creek
from Darwin for a picnic, swim or to camp was considered a 'big day out'.

Between 1882 and 1891, the Jesuits ran a Catholic Mission in the area (Heffernan, 1992).
The main building was located near the corner of Ryland Road and Pinder Street, Millner.
The grounds (including agricultural areas) extended down to the creek in the area of the
Darwin Water Gardens and out to the coast.

From the 1940's till the 1960's the local Chinese community would celebrate 10/10 day each
year with a large picnic near the mouth of the creek.  The day included a large feast, playing
of traditional Chinese games, fishing and swimming.
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During the same period, there was a large Chinese vegetable garden in the area that is now
occupied by the Beachfront Hotel.  The garden was apparently a viable commercial
operation, and Aboriginal people who camped nearby (usually Tiwi Islanders) would
sometimes work there.

Another commercial operation in the area was crocodile trapping and skinning, carried out
in the area of the mouth and along the Nightcliff coastline during the forties and as recently
as the sixties.

The war years saw a large influx of people to Darwin and the creek became an even more
important recreational area.  It was now also easily accessible.  American servicemen used
the freshwater section of the creek for swimming and relaxing.  The swimming holes
through the monsoon forest upstream of Henry Wrigley Drive, are locally known as Yankee
Pools, because of this association.

The various cultural features are shown on Figure 2.5

2.2.4 LAND TENURE/LAND ZONING

The present condition of the Rapid Creek catchment and the future management of the
resources is closely related to land tenure and land zoning.

Land Tenure

The great majority of land within the catchment is under freehold title.  A number of key
areas are presently vacant  Crown Land and there are opportunities to make positive use of
this situation in the management plan.  There are also small areas of land that are either
Reserve or Land Set Aside.

Land Zoning

The present land zoning, while it retains an undeveloped creek corridor,  does not
adequately reflect the environmental constraints of vegetation and flooding.  The creek
corridor is zoned open space, from the mouth through to Henry Wrigley Drive.  Marrara
Swamp is also zoned open space.

The remainder of the creek corridor falls within RAAF and FAC grounds and is zoned
Special Use.  The present zonings have been reasonably successful in protecting the creek
resource.  With increased development and population growth, the present zonings will
come under threat in a number of key areas.  These include the areas west of Amy Johnson
Avenue (Refer Lands and Housing Land Use Policy - Appendix 4), the rural living blocks
both sides of the creek downstream of McMillans Road, and the open space area bounded
by the creek, McMillans Road and Henry Wrigley Drive.

The land zoning across the catchment are shown on Figure 2.6.
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3. ISSUE ANALYSIS

This section describes the Aims, Issues and Principles relating to the areas of specific
detailed study.  Each study is presented in a consistent format as follows:

• A statement of the Aims

• A summary of the major issues for quick reference

• A fuller description of each topic with background and references to the issues as 
well as options considered where appropriate

• A statement of the Principles for use in the plan.

The detailed studies are as follows:

3.1 Urban Context, Landuse and Ownership

3.2 Use and Access

3.3 Water Management

3.4 Conservation and Management of Indigenous Vegetation

3.5 Conservation and Management of Native Fauna

3.6 Landscape Character

3.7 Recreation

3.8 Open Space Management



C L O U S T O N
                                                      

A U G U S T  1 9 9 4  -  N D 7 7

R A P I D  C R E E K  M A N A G E M E N T  P L A N
                                                                                             

P a g e  3 1

3.1 URBAN CONTEXT, LANDUSE AND OWNERSHIP
____________________________________________________________

Aims

To increase and optimize public ownership and enjoyment of the Rapid Creek corridor to
an extent that is compatible with community expectations and in a manner that can
absorb and adapt to changes in demands from adjoining development

Issues Summary

Existing ownership along the creek places real restrictions on public use of the creek
upstream of the Darwin Water Gardens.

In many instances, the owners of the land are inappropriate, given their needs, areas of
expertise and resources.  This is particularly true of sections of RAAF and FAC land
which may be better managed as public open space while remaining cognisant the
landholders requirement for security and freedom to carry out their normal operations
____________________________________________________________

3.1.1 DISCUSSION

The Rapid Creek catchment is within the expanding northern suburbs and is under
increasing urban pressures.  As vacant land is developed and increased housing densities
are pursued, the need for open space will also increase.  Rapid Creek  requires protection
and enhancement if it is to remain a valuable recreational resource.

Previously the diversity of landholders has resulted in an ad hoc, un-coordinated approach
to management and maintenance.  This situation is not acceptable in a resource that has
been in decline for many years.  Rationalization of existing ownership along the corridor will
ensure those bodies with an interest in maintaining the resource are in a position to
effectively manage it.

The RAAF land below the flood mitigation dam continues to be used for recreation,
although it is  closed to the public.  A  change of ownership or appropriate lease
arrangements would improve security without affecting defence operations.  The Marrara
Swamp area has also been recently turned over to the RAAF.  Given the issues raised in
Sections 3.3 and 3.4, it is possible that RAAF are probably not the appropriate management
authority for this area.

The present rural blocks below McMillans Road greatly restrict the opportunity for people
to utilise this stretch of the creek.  Impacts on vegetation and water quality (Sections 3.3
and 3.4) are significant and public enjoyment of the resource, even for its scenic quality, is
compromised.

The FAC boundary running parallel to the creek, both above and below Henry Wrigley
Drive, extends  down to the margin of the  riverine monsoon forest, pandanus and
paperbark swamp communities.  Again, they are perhaps not the appropriate authority to
manage these.There are a number of crown land areas within the catchment that are
currently leased. (Refer Figure 3.1)  Current lease arrangements or requirements for site
environmental mangement are generally very limited in scope.

In all discussions of land ownership and management as it relates to RAAF land, it must be
clear that safety and security concerns are a major issue, and in most cases this land would
not be available for public use.  The exception may be the use of Marrara Swamp and other
areas for scientific or educational purposes.  Visits would be by special arrangement only.
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Marrara Swamp, adjacent to Amy Johnson Drive
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3.1.2 PRINCIPLES

• Rationalise existing ownership along the creek corridor to increase public ownership
of the open space resource, and improve compatibility of management practises.

• Extend  open space zonings along the creek corridor and in other important areas of
the catchment, such as Marrara Swamp and the rural blocks below McMillans Road.

• Incorporate planting strategies  and conditions of development which enhance the
indigenous vegetation character.
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3.2 USE AND ACCESS
_____________________________________________________________

Aims

To improve pedestrian access into and through key areas of the Rapid Creek corridor and
to control access, in particular vehicle access, in  areas that are susceptible to
degradation.  Ensure access is provided in a manner which is cognizant with the needs
and expectations of user groups and management authorities.

Issues Summary

Current use levels along particular stretches of the creek suggest that while some areas
experience high levels of use, other areas have very low levels of visitor use.  Access to
areas  downstream of McMillans Road is well controlled with vehicles kept well back
from natural areas and only pedestrians and cyclists able to gain access to the creek
itself.  Upstream of McMillans Road, uncontrolled access has resulted in severe
degradation of the monsoon rainforest habitat; and through the RAAF land, present
management is directed at excluding all access.
_____________________________________________________________

3.2.1 DISCUSSION

Circulation and use of Rapid Creek is presently dictated by the location of public reserves
and the ease of access.  These reserves are discontinuous, interrupted by major roads
(Trower and McMillans Road) and land ownership (RAAF/FAC and private rural blocks).
Despite this the park areas are well used and are very popular passive recreation areas.  The
predominant users are local residents of the northern suburbs.  The natural features of the
area and the quiet, peaceful character are the main reasons for the popularity of these areas.

Where facilities have been provided for recreation, in particular the areas between Trower
Road and the mouth, very high levels of usage are experienced, with little detrimental impact
on the natural systems, and high levels of user satisfaction (Brown et al, 1987).

The area of monsoon rainforest upstream of McMillans Road is easily accessible, but in the
absence of controls or adequate facilities, environmental degradation is occurring and there
is real dissatisfaction by many of the users.  The present use of the area and low level of
management, if allowed to continue, will result in further degradation, and possibly the loss
of this unique resource in urban Darwin.

The area between McMillans and Trower Roads does have some impediments  to access
because of the rural blocks, but in the other accessible areas, the lack of facilities, low levels
of maintenance and low scenic qualities means the open space areas are little used.  The
Darwin Water Gardens do enjoy moderate use, and this reflects the increased levels of
maintenance and improved facilities.  However, their full potential has not been realised.

Use of the catchment areas upstream of the airport access road is greatly restricted due to
the security requirements of the RAAF Base.  In some respects, the restricted access has
played a role in protecting the woodland, pandanus, transition and paperbark communities,
and the water source for the creek.  The potential does exist, however, to access parts of
this area, that have particular recreation and/or educational value.

As part of an overall, functioning, water catchment area, public access to the various
elements, including the headwaters and mangroves needs to be strictly controlled if the
natural systems and water quality are to be protected.  In some areas this may require
exclusion of the public.
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Shared cycle paths/footpaths are popular facilities commonly associated with linear parks
such as creek lines.  Certainly the facility along the Nightcliff shore front and linking up to
Brinkin and Trower Road has proved successful.  Shared routes are a low key development
that provides access, opens up opportunities for education and interpretation, and can
foster a sense of ownership in the users.  Continuation of such a facility upstream from
Trower Road is expected to be well used.  Currently, a joint programme is under way
involving LEAP funding, the University, Conservation Commission and Greening Australia
to improve access along the boundary between the university and Casuarina Coastal
Reserve.  The improved access will provide for the existing horse riders, but could include
an upgraded shared footpath as part of the development.

Access to the mangroves rarely extends further than the immediate margins.  The water
levels and muds require the construction of boardwalks or causeways to allow access.  The
opportunity exists to introduce people to this valuable ecosystem by making use of the
existing earth fill that follows the drainage line south of the university grounds.  The access
should exclude vehicles.

Access for disabled people is also an important consideration.  The relatively gentle
gradients of the catchment are well suited to the provisions of disabled access.  Planning
and design of access and facilities along the creek should provide for the disabled.

3.2.2 PRINCIPLES

• Encourage greater pedestrian access and circulation into and within public reserves
to enhance the enjoyment opportunities for a range of passive recreational activities.

• Strengthen physical and visual links along the creek corridor and establish a
contiguous system of reserves, both recreational and environmental.

• Discourage and control access into reserves by public vehicles.

• Plan for and design access routes and facilities for recreation that are compatible
with the preferred recreational pursuits and the environmental capability/sensitivity.

• Provide access into some areas that are presently inaccessible by extending the
open space resource through land tenure chamges, development controls and other
planning means.

• Provide for disabled access, where possible in all future works.
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This existing earth bund is an ideal opportunity to introduce people to the mangrove
community around the mouth of Rapid Creek.

Uncontrolled access in the monsoon forest can lead to vegetation loss, gully erosion and
undercutting of creek banks.
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3.3 WATER MANAGEMENT
_____________________________________________________________

Aims

To protect the existing hydrological system and bank stability along Rapid Creek.  To
protect and improve the water quality in the creek and reduce the threats of accidental
pollution.

Issues Summary

Rapid Creek presently has a high water quality and this is important in maintaining the
recreation value of the creek and is critical in maintaining the biological control of
mosquitos in the swamp areas.  The existing hydrology is important in supporting the
various vegetation communities along the creek and serves a valuable role in flood
control.
_____________________________________________________________

3.3.1 DISCUSSION

This study has not undertaken any original research on hydrology or water quality, but has
drawn on a broad base of previous studies, as well as additional field survey by the team
and discussions with PAWA, Peter Whelan (Director, Medical Entomology Branch,
Department of Health and Community Services), FAC and RAAF.

The location of Rapid Creek in the urban areas of Darwin's northern suburbs ensures that
the natural system will be subject to additional loads in the form of increased stormwater
runoff carrying sediment, nutrients and other pollutants.  All of these pollutants can
markedly affect the stability of the creek and its water quality.  As discussed in Section 2.1,
the creek presently enjoys a reasonably high water quality (apart from the first major flush
in the wet season), but is susceptible to pollution due to its low buffering capability.  Also,
the relatively undeveloped nature of the upper catchment swamps and corridor generally,
has meant minimal change to the creek's hydrology.

Hydrology

A number of studies and reports have confirmed that maintenance of the swamps and
slowly draining north and south arms in their natural state is critical in providing flood
attenuation downstream, and also to recharge ground water and maintain stream flows till
late in the dry season.  Developments in the catchment, such as the new airport, various
bridge structures and Marrara Sports Complex have  resulted in significant increases in peak
flows and volumes entering the creek.  The increased, concentrated discharges ;have
resulted in bank erosion and bottom scouring of the creek below the flood mitigation weir.
The increased flows, combined with uncontrolled access to the creek has destabilized the
creek banks between Henry Wrigley Drive bridge and the Water Gardens.  The increased
peak flows had been predicted (Cameron & McNamara, 1982) for the recent developments,
however the level of erosion of the creek had not been considered to be significant.    The
peak flows associated with storm events would be most damaging.  It is also assumed that
some of the damage that has occurred took place prior to the mid seventies.  A qetailed
geomorphic study is required to clearly ascertain what has been the effects of development
within the catchment.  Low flows below the flood mitigation weir well into the dry season
are a natural aspect of Rapid Creek.  As described in Chapter 2, the slowly draining upper
catchment and the seepage of ground water maintains a very low flow in the creek.

Low flows relating to urban stormwater, however, are an important concern in regards to
water quality (see below) and mosquito breeding (Refer Section 3.5).
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Water Quality

The protection and improvement of water quality in Rapid Creek is important in maintaining
the recreational value of the creek, and is critical in maintaining the fauna, in particular the
fish populations which are essential in the control of mosquitoes.

The major threat to water quality is the urban stormwater which enters the system from a
network of open unlined drains and piped outlets.  Urban stormwater has been shown in
numerous studies from other Australian cities to be equally or more hazardous than raw
sewerage.  As well as nutrient loads from vegetable matter and fertilizers, there is a diverse
range of pollutants including cleaners, weedicides, pesticides, solvents, hydrocarbons and
litter that are commonly found in stormwater.  They are also a source of weeds.

Nutrients from the agricultural areas east of Amy Johnson Avenue and Northlakes Golf
Course entering the creek have resulted in evidence of increased algal grwth (Whelan, pers.
comm.) and are providing suitable conditions for introduced weeds to effectively compete
with native plants.  Regeneration of trees and shrubs is suppressed and grass weed species
are establishing.  This structural change in the vegetation will  impact on the biological
control of mosquitoes in the area.  The swamp areas do have a limit to their ability to
attenuate nutrients and pollutants, and it is desirable to minimise pollutants to these areas.

The hay bale arrestors installed as part of the new airport are a critical component in
protecting the creek's water quality.  They require regular maintenance if they are to perform
the job they were designed for, ie. intercept oil spillages.  In such an event, back up systems
should be able to respond very quickly.  This is critical given the short distances and steep
gradients between fuel storage areas and Rapid Creek.  Finally it would appear thta the
effectiveness of the hay bale arrestors would be severely restricted if an accidental spill
coincided with a storm event.

The public, generally, need to be aware of the entire Rapid Creek catchment and how their
actions may effect it.  The public must be aware that everything that enters the stormwater
system will enter the creek system, thereby having a direct impact on water quality.

The middle and lower reaches of the creek below the flood mitigation weir are the main areas
for recreation and water quality in these areas is important.  Litter is an important
consideration through these areas because of the visual impact and health aspects.  On
numerous occasions, soiled nappies and human faeces was evident in the area.  Pollutants
entering the system here are quickly removed because of the water flows (in the wet
season) and the tidal flush.  If they are continually moving through the system, negative
impacts associated with reduced water quality (ie health risks and loss of stream fauna)
would result.

The impact of littering will also extend well beyond Rapid Creek itself.  Studies elsewhere in
Australia, and observations in Darwin indicate that much of the litter that enters Rapid
Creek could be expected to land on the beaches of Darwin.

A number of water quality improvement devices are available to maintain water quality in
Rapid Creek.  Gross pollution traps (GPT) are effective in removing litter and sediments from
stormwater.  A reduction in nutrient and bacterial pollution is usually most effectively
achieved through the use of filter zones or via the construction of water bodies such as
water pollution control ponds (WPCP) or wetlands.  Due to problems relating to mosquito
breeding, WPCP pose problems ad do gross pollutant traps.

Filter strips are most effective for sheet oveland flow and will have particular application in
grassed parklands.

Further monitoring is reequired to determine whether devices such as GPTs or WPCPs are
required.  The final design of such devices should take into account health concerns
relating to mosquito breeding.
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Of significance to Rapid Creek is the development of an NT Water Quality Management
Strategy, currently in draft form.  This strategy will provide for an integrated approach to
the management of all NT water resources and may provide an appropriate mechanism for
the management of the Rapid Creek water resource.  Its stated objective is 'to achieve
sustainable use of the NT's water resources by protecting and enhancing their quality,
while maintaining economic and social development.'

In addition, the NT Waterwatch Program will be undertaking basic catchments/water quality
monitoring of Rapid Creek.  This is a community based, nationally funded
education/awareness program administered locally by Water Resources Division of PAWA.
Such a program may be an appropriate vehicle for on-going water quality assessment.

3.3.2 PRINCIPLES

• Water Hydrology:  Consider controls on future developments and ensure co-
operation of the various landowners in protecting the present hydrology of Rapid
Creek.  In particular, increased flows from built up areas should be avoided, and the
swamps and undeveloped channels upstream of the flood mitigation weir should be
protected.  Investigate the use of retardation basins to ameliorate damaging peak
flows.

• Water Quality:  Use planning controls, public education and structures/ devices to
improve water quality in the creek, and to protect the creek from accidental pollution.

• Creek Stabilisation:  Implement strategies to protect the creek bank that make use of
controlled access and revegetation as required.  Rock armouring may also have a
role in critical locations.
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Low flows from urban stormwater systems and increased nutrient load result in negative
impacts on water quality.
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3.4 CONSERVATION AND MANAGEMENT OF
INDIGENOUS VEGETATION

_____________________________________________________________

Aims

To protect and manage remnant vegetation whilst maximising natural regeneration
capability of sites within the catchment.

To reduce impacts on indigenous vegetation and re-establish appropriate vegetation on
sites where natural conditions have been significantly altered.

Enhance the habitat value of remnant bushland.

Issues Summary

Urban influences have substantially altered large areas of the Rapid Creek Catchment,
the original vegetation replaced by residential landscapes and parks which bear little
resemblance to the former communities.

Along the creek corridor itself, remnant native vegetation still remains, but in many
instances it has been degraded and fragmented by recreational use, soil erosion and
clearing.  Fire, while beneficial in some areas, has been destructive in other areas.
Trampling, uncontrolled access and clearing of the canopy have resulted in significant
weed infestations.  The process required to reverse this situation should rely
predominantly on strategies for regeneration, supplemented as required by revegetation.
Raised awareness and involvement of the local community, both in the reduction of
negative impacts on the creek, such as garden waste dumping, burning and tramping, and
also in regeneration and revegetation will be of practical and economic benefit.
_____________________________________________________________

3.4.1 DISCUSSION

The remnant vegetation communities in the catchment have been well surveyed (refer
Section 2.1) and represent a diverse range of Top End communities.  Since the arrival of
Europeans, each of the communities has experienced some change, and their present
distribution, vegetation structure, species diversity and regeneration capability has been
altered.  Following is a discussion of each of the communities, the issues / impacts effecting
them and an analysis of likely solutions.

The Marrara Swamp, is a critical area within the Rapid Creek System, and it is also the
community which has undergone the most serious change.  A comparison of recent  aerial
photographs with photographs from the sixties indicate that the density of Melaleuca
viridiflora  has been reduced by between 30 - 60%.  It is believed the original damage was
the result of Cyclone Tracy in 1974.  With the destruction of the canopy, grasses
proliferated in the swamp area and regular late dry season fires have severely restricted
regeneration. (Scott, pers comm; Panton, pers comm.) Increased nutrient loads in the system
are suspected from the school and orchid farm east of Amy Johnson Avenue, and may have
assisted the establishment of dense grass growth.  Peter Whelan (pers. comm) has indicated
that the reduced canopy cover and increased density of semi-aquatic grasses, can severely
restrict the effectiveness of fish predation of mosquito larvae.  The other swamps in the area
are also subject to increased nutrient loads from residential areas and the airport.  Presently,
they have effectively dealt with the small loads and the vegetation structure is little
changed.  However, the widespread weed infestation to the wetland margins is cause for
concern.  The increased fuel loads does place the communities, both swamp and pandanus
at risk from destructive hot fires.
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From an ecological perspective, the narrow linear nature of the riverine monsoon forest
places it at risk due to the long edge and relatively small area.  The community has suffered
both fragmentation and incremental loss.  This is evident in the various road crossings, and
the degradation along the edges.  The presence of lush vegetation and clear, flowing water
has meant this area has been popular for recreation and camping for many years.  The high
level of use, in an essentially uncontrolled manner has resulted in trampling and loss of
understory and herb species, soil compaction, erosion, and unsightly litter.  With the
proliferation of grasses, as the result of canopy loss, the community is regularly subject to
destructive fires.  Below McMillans Road, clearing has severely restricted the extent of the
monsoon forest and it is under pressure from weeds and altered soil nutrient levels.
Throughout the community, natural regeneration is restricted.  Strategies to protect and
regenerate the area must be comprehensive and co-ordinated to address each of the various
impacts.  Replanting will be an essential aspect of this approach.

The woodland and transition communities are not so susceptible to fire as are the swamps
and monsoon forests.  However, intense late season fires can still be very destructive.
Rampant grass weeds are again a problem in these communities preventing regeneration of
trees and shrubs and successfully competing with the native grasses.  Uncontrolled access
has led to a maze of paths in some areas, accompanied by erosion and unsightly litter.
Strategies to protect these areas should look at appropriate use of fire and weed
management to promote natural regeneration.

A key concern in any use of fire as a management tool is reasons that relate more to
community concerns and amenity than ecological parameters.  The Darwin public are
particular adverse to burning off and the Northern Territory Fire Service receives numerous
complaints regarding smoke in the air during the Dry Season.  Timing of burns should
consider these concerns and, as suggested by the NT Fire Service, maintaining good public
relations through education and advice will be critical.

The Northern Territory Fire Service itself has an existing policy which essentially states no
burning off in the Darwin Municipality.  They are prepared to consider a single burn off if it
is justifiable and has an end product.  This is clearly a contentious issue which will require
further consultation between the various managers and authorities.

The mangrove community is robust and adaptable.  Already it has recovered from earlier
destructive actions (both natural and man made).  Major threats to its health and viability
are water quality (especially oil spills) and erosion / sedimentation.  Weeds are limited to
edges beyond the area of inundation, and cleared / filled areas along  sewerage easements.
Strategies for protecting the mangrove community should be directed at reduction of weeds
along the edges and preventing any further encroachment by filling or clearing and
preventing water pollution.

There are numerous areas adjacent to the remnant communities that are now cleared and / or
developed recreation areas.  Many of these areas are under utilized, and entail significant
maintenance costs.  Consideration should be given to revegetating these areas to provide
buffer zones to the remnant bush, to extend the habitat values of the corridor and to
strengthen the visual link of native bush.  Levels of maintenance may then be rationalised
also, to reflect the level of use and function of the area.  Wherever possible, planting in
open space areas adjacent to the creek should make use of indigenous species.

While revegetation/regeneration is relatively costly and demanding of time and resources,
once established, bushland areas will be cheaper to maintain than grassed parkland.
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3.4.2 PRINCIPLES

• Fire Management

Develop a fire management programme for the different communities within the
catchment,with the purpose of protecting the native vegetation and enhancing the
opportunity for natural regeneration.  The programme should be based on:

- rotation cycles of burn sites that relate to the community
- early season fires and the use of fire breaks and back burns
- development of a mosaic pattern through the woodland communities
- exclusion of all fires from sensitive communities.

• Natural Regeneration and Revegetation

 Encourage the potential for natural regeneration of native vegetation through:

- reduction of impacts such as trampling, hot fires, nutrient enrichment and erosion
- reduce occurrences of weed species.

Where the potential for natural regeneration is low, revegetate sites with appropriate native
species.  Initially consolidate areas of remnant vegetation in conjunction with control of
highly invasive weed species.

A programme of regeneration / revegetation strategies is required to adequately address
this issue.  Personnel experienced in bushland regeneration and revegetation are required
to identify and develop appropriate strategies.
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Bushland regeneration techniques most appropriate for managing largely unmodified sites:

Bushland Regeneration Process

Reduce Degrading Factors Primary Weed Clearance

Factors such as fire, nutrient run-off,
dumping, erosion and clearing need to be
modified/controlled prior to undertaking
work.

Major weeds removed from site.  Varying
degree of weed infestation.

Native Plant and Weed
Regeneration Occurs

Maintenance Secondary Treatment

Preventative weed maintenance of
regenerated sites.  Undertake fire
programmes, control of access and mulching
as required.

Intensive weedings of primary sites and
mulching as required.

- Remnant vegetation should be consolidated by linking and extending the existing
fragments.

- Regeneration work should be undertaken only be trained and experienced
regenerators or under supervision by trained regenerators.  This is important since
many decisions which need to be made in undertaking bush regeneration work on a
range of sites can only be adequately made by skilled, perceptive practitioners.

- All weed material should be removed from site and disposed of appropriately.

- Revegetation work may be necessary on bushland / urban boundaries to provide
buffering.
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Revegetation techniques most applicable to managing vegetation on significantly modified
sites:

Revegetation Process

Reducing Degrading Factors Primary Weed Clearance

Factors such as fire, nutrient run-off,
dumping, mowing practises and clearing need to
be controlled prior to under-taking work.

Major weeds removed from site.  Varying
degree of weed infestation.

Monitor for Regeneration

Regeneration of some native species may
occur. Regenerating plants should be
protected.

Revegetation Secondary Weed Control

Monitor for further regeneration of any native
species and protect.  Replant with appropriate
native species, selection based on degree of
change in site conditions.

Intensive weeding of areas and follow-up
weeding of previously treated areas.

Maintenance

Preventative weed maintenance of site.  The
aim of maintenance weeding is to encourage
the development of a new native soil seed
bank in preference to weed species.
Undertake fire programme, control of access,
mulching, grass slashing and further planting
as required and appropriate.

- Bushland weed control techniques should be used to remove weeds from these
areas.  These techniques have been developed to maximise long term effective
control.

- Revegetate sites using species suited to higher soil nutrient and moisture levels.
Representative species lists for the different areas are included in Appendix 5.

- For revegetation work, use species propagated from nearest naturally occurring
source.  Include local residents and schools in propogation of plant material, making
use of the Council's nursery, or alternative resources such as the Northern Territory
University.

- Establish canopy species first, or if resources permit both native canopy and
understory species can be established concurrently.
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Revegetation work in the area of the monsoon rain forest has relied essentially on the
efforts of volunteers.  The lack of resources has resulted in mixed results.

The wetland community of the Marrara Swamp is under various threats from fire, weed
encroachment and increased nutrient loads.
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Many reserves are large, under-utilized areas where a programme of revegetation and
landscape development would be appropriate.

The Mangrove community is robust and has recovered from widespread destruction during
the 1970's.



C L O U S T O N
                                                      

A U G U S T  1 9 9 4  -  N D 7 7

R A P I D  C R E E K  M A N A G E M E N T  P L A N
                                                                                             

P a g e  4 9

3.5 CONSERVATION AND MANAGEMENT OF NATIVE 
FAUNA

_____________________________________________________________

Aims

To protect and enhance populations of native fauna in the terrestrial, freshwater and
estuarine environments.

Issues Summary

The native fauna occurring in the catchment is integral to many of the recreational
pursuits that occur along the creek.

At the same time, the maintenance of the freshwater fauna is critical to the continued
success of biological control of mosquito breeding.
_____________________________________________________________

3.5.1 DISCUSSION

Several of the recreation activities enjoyed within the Rapid Creek catchment rely on the
presence of a healthy native fauna.  Fishing in both the freshwater and estuarine
environments depends on a healthy fauna throughout the food chain.  Other activities,
such as walking, relaxing and bird watching benefits significantly from the presence of bird
life, reptiles, mud crabs, jumping fish and the like.

In the evenings the dispersal of the large bat colony roosting in the mangroves opposite
the Water Gardens is an exciting sight, and very satisfying to many residents as evidence of
a healthy environment.  Finally, as discussed in Section 2.1, the maintenance of a healthy
freshwater fauna in the middle and upper reaches of the creek is critical to mosquito control
in the area.  The loss of this fauna would be accompanied by a rapid increase in  mosquito
breeding, leaving the only option available for mosquito control to be engineering and
chemical solutions which would have severe impacts on those communities.  Strategies for
protecting and managing the native fauna are closely tied into the strategies related to
Water Management (3.3) and Native Vegetation (3.4).

There is an opportunity to link Rapid Creek to the extensive habitat areas of Casuarina
Coastal Reserve.  Revegetation to restore the dune communities along Casuarina Beach
would result in a valuable link.

Introduced species are also a threat to the native fauna (and vegetation communities).
Previously, buffalo and pigs have been a problem in the upper catchment, but this now
seems to be under control although there is some evidence of pig activity upstream of the
flood mitigation weir.  The major threats now are domestic and feral cats and dogs.
Strategies directed at educating owners and removing stray animals will need to be
implemented.  Darwin City Council are presently investigating options relating to cats.
They should consider their impact on native species during the course of their
deliberations.

3.5.2 PRINCIPLES

• Adopt and implement strategies as described in Sections 3.3 and 3.4, that will protect
native fauna and reduce negative impacts.  Pursue regeneration and vegetation
strategies to extend and protect habitats.

• Develop strategies to reduce negative impacts of domestic and feral animal
populations.
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3.6 LANDSCAPE CHARACTER
_____________________________________________________________

Aims

To strengthen the visual identity of the creek, emphasizing its natural characteristics.

To maximise opportunities for the public to appreciate the visual qualities of the creek
from within and without the corridor.

Issues Summary

The creek corridor has an established natural character and this is significant in the
developed areas of the catchment.  The natural character should be reinforced through
regeneration and revegetation programmes that will firmly establish the creek as an
important landscape feature within the urban context.

The upper areas of the creek have limited access and there is little indication from
surrounding areas of the creek's extent.  Visual links through these areas and across
other barriers, such as roads and areas where the creek is constricted, are important in
identifying the creek in its entirety.
_____________________________________________________________

3.6.1 DISCUSSION

Rapid Creek has maintained significant areas of native vegetation along its entire course.
Some of this vegetation is under threat from various impacts and there is clear evidence of
degradation.  Despite this, the creek continues to be identified as a natural system within
Darwin's urban fabric.  In developing areas, and perhaps more so in the tropics, this link
with nature is important.  A strong landscape character established along the creek course
is a valuable visual resource and extends the recreational value of the creek corridor.

Establishment and maintenance of the indigenous tree canopy is an integral aspect of
reinforcing the natural character.  Strategies for regeneration and revegetation as described
in Section 3.4 will be utilised.

The natural character of the creek corridor could be extended through the catchment,
particularly in those areas which retain visual links with the corridor itself.  A programme of
street tree planting that makes use of indigenous tree species from the woodland and
monsoon communities will improve the amenity of the residential areas as well as
strengthen the overall natural character.  Where roads cross the creek corridor, planting
should clearly announce the presence of the creek.  The adoption of revegetation,
regeneration and street tree planting strategies will establish a strong visual link and further
understanding in the community of the creek corridor over its entire length.  A broader
appreciation of the different communities and their place in the system is to be engendered.

At the smaller scale, attention to design detail  and use of a selected palette of materials
provides a consistency and readily recognizable identity to the Rapid Creek open space
system.

3.6.2 PRINCIPLES

• Strengthen the visual identity of Rapid Creek as a prominent natural landscape
feature by undertaking a judicious planting programme, along its route and within
the catchment, that utilises indigenous species.
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• Introduce a consistent vocabulary of construction materials and treatments common
to all elements of the creek system.

• Improve open space address and access points through good planning and design,
incorporating appropriate planting and selected materials.

Planting and landscape works can strengthen the existing natural character of the creek.
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3.7 RECREATION
_____________________________________________________________

Aims

Enhance recreation opportunities within public reserves along Rapid Creek which are
compatible with the low key, passive nature of the resource and the sentiment of local
residents.

Recreation must be compatible with the continued protection of the natural character
and systems.

Issues Summary

Present recreational use of the creek corridor is predominantly low key, passive use, that
relies to a large extent on the natural character of the area.  Levels of use vary greatly,
commonly reflecting the ease of access and type of facilities provided.

Some areas, while under-utilised, are degrading due to uncontrolled access and lack of
facilities.

There are opportunities to enhance recreation within the creek corridor, so that the
resource is protected.  An important aspect of the recreational activities should be
education and interpretation of key elements of the creek and vegetation.
_____________________________________________________________

3.7.1 DISCUSSION

The areas of open space within the Rapid Creek Corridor are extensive, and present use is
reasonably well dispersed throughout.  The facilities provided cater for the passive
activities of picknicking, relaxing, sunset viewing and movement orientated activities such
as cycling, walking and jogging.  Facilities for active, organised sports are located within
Northlakes, Marrara Sports Complex and the ovals adjacent to Lakeside Drive.

Other important activities within the catchment include swimming, fishing and horse riding,
and apart from access, limited provision is made for them.

Facilities for passive recreation are limited to the Darwin Water Gardens and the parkland
adjoining Rapid Creek Road.  In respect of level of maintenance, these facilities enjoy high
levels of usage.  This is particularly so in the area of the mouth and Casuarina Coastal
Reserve. (Brown et al, 1987).

Other sections of the creek corridor have the potential to provide for the local recreational
demand, but require minimal facilities to enhance the recreational experience and to control
degrading impacts.  Where facilities are absent, littering, soil degradation and damage to
plant communities is evident.

• Site Specific Recreation Issues

Marrara Swamp and Headwaters

This area receives very little recreational use, but unfortunately, much of this is destructive.
Motorbike and BMX riders are regular users of the area.  Their activities result in erosion,
the proliferation of tracks and litter.  It is also believed they are often the cause of
uncontrolled fires in the area.  The area is also marked by the dumping of fill and rubble,
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household rubbish and car bodies.  Other activities in the area include walking and
exercising of dogs by nearby residents, including those from the adjoining Caravan Parks.
These low key activities are compromised by noise and reduced visual amenity resulting
from the motorbike and BMX riders.  The area is zoned open space and has recently come
under the control of the RAAF.  Future use of the area will likely alter as a result.
Opportunity exists to protect this critical area of the catchment and provide for limited
passive recreation and education.  The informal viewing area at the south eastern end of the
airport, off Amy Johnson Avenue, is periodically a popular location for viewing the airforce
operations.  The open, dusty expanse is unsightly and would contribute to sediment loads
in the southern arm of the creek.

Riverine Monsoon Forest

The monsoon forest, stretching in a narrow corridor from the Darwin Water Gardens to the
flood mitigation weir is popular for swimming, fishing and camping.  While the present level
of use is low, the uncontrolled nature of the activities has resulted in sever degradation,
evident in bank destabilisation, soil erosion, loss of vegetation and unsightly litter.  The
area requires the provision of limited facilities to control access, and protect the resource.
Given the susceptibility of the area to erosion, and the long vulnerable edge, any
development should be planned and designed to limit level of usage and provide discrete
pedestrian entry / access points to the creek itself that are suitably hardened.  This area
would benefit from the provision of a shared path linking to the open space areas
downstream.

The open space resource in this area is divided into two separate portions.  A corridor
between McMillans Road and Henry Wrigley Drive, and extending from Charles Eaton
Drive to approximately 150 metres on the NE side of the creek (Prop Sec 4295) was recently
vested with Darwin City Council as part of the NT Governments and Councils 1990
agreement over rationalisation of functions.  The remaining triangular portion between
McMillans Rd and Henry Wrigley Drive (Prop Sec 4294) would be a logical extension to the
monsoon forest and would serve as a valuable buffer zone and educational resource.  A
formal approach to the NT Government would be required to allow incorporation of this
portion into the open space resource.

RAAF Grounds

The RAAF grounds are closed to public access and their only recreational role is presently
a visual one.  Management of the creek however, does impact on recreational use
downstream through the maintenance of water quality for fishing and swimming.

Opportunities do exist to provide limited access in a manner that recognizes the linear
nature of the creek corridor.  A shared path along the northern boundary, in the area of the
northern arm would provide a continual link, and a major recreational route from the suburbs
of Karama and Malak to Casuarina Coastal Reserve.  Such a proposal would require
concessions from RAAF in making land available and relocation of security fencing.

Darwin Water Gardens

The Water Gardens are an important recreation area, centrally located close to major
residential areas and the monsoon and mangrove communities.  The facilities provided are
comprehensive, with a range of passive activities well catered for.  Unfortunately, poor
planning and design has meant the full recreational opportunity of the area has not been
realised.  An information centre in the gardens could be a focus linked to interpretative
walks leading out to the nearby communities.
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Casuarina Coastal Reserve

The reserve is managed by the Conservation Commission and has a current management
plan.  The areas of mangroves and the coastal dune system enjoy significant levels of
passive recreation.  Access to the mangroves is not formalised and demand for such
facilities are low, restricted to local fishers.  An unformed area of fill, adjacent to the
drainage line from the University, is used by pedestrians, cyclists and occasionally vehicles
to gain access to the creek.  This offers a good opportunity for controlled access to the
area, but will require upgrading.

The dune area is more a movement area, with the creek mouth and the beach itself being the
focus for recreation.  Opportunity does exist to develop low key facilities in the cleared area
behind the dunes, and interpretative information would be valuable for this area and the
mangroves.

Parkland adjoining Rapid Creek Road

The parkland is heavily used downstream of Trower Road with walkers, joggers, cyclists
and skaters using the shared path that links with the Rapid Creek footbridge, residential
areas and other open space areas.  The current landscape treatment is scattered trees, palms
and cycads within large grassed (occasionally) irrigated areas.  The  edge to the mangroves
contains weeds and naturalised tree species.  Apart from the shared pathway, there are few
facilities and  the area serves little recreational function.  The opportunity exists to enhance
the recreational use of the area, including visual amenity, reduce weed problems, and
rationalise existing maintenance programmes.  Revegetation and 'pocket parks' that relate to
a particular natural feature or intended use should be pursued.
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Access and circulation is critical in optimising recreational use.

Many recreational activities depend on the proximity to the creek, coast and natural areas.
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3.7.2 PRINCIPLES

• Generally facilitate recreation opportunities along the creek corridor by developing
facilities that are compatible with the sentiment of local residents and cognizant of
the environmental capability.

• Develop a network of shared pathways that link the length of the creek with other
open spaces and residential areas.

• Adopt the following site specific principles to enhance recreation opportunities:

- Marrara Swamp and Headwaters
Discourage inappropriate use of the area and undertake strategies to
rehabilitate degraded areas.  Pursue opportunities for providing restricted
access onto RAAF land for passive recreation and education.

- Riverine Monsoon Forest
Restrict vehicle access to the area and provide for more formalised pedestrian
access.  Pursue opportunities to rationalise existing management of the area.
Undertake revegetation and regeneration of the forest and adjacent transition
communities.  Cater for appropriate, passive recreation at the existing low
levels.  Promote 'visibility' of the area to reduce the incidence of degrading
activities such as fire, littering and trampling.

- RAAF grounds
Encourage the co-operation and assistance of RAAF to incorporate
appropriate land management practises to protect and enhance the
indigenous vegetation.  Pursue opportunity to provide a shared pathway link
along their northern boundary.

- Darwin Water Garden
Encourage greater use levels / opportunity for recreation within the Gardens.
Develop area as a focus for information and interpretation of the entire creek
system, including paths linking to the mangrove and monsoon forest
communities.

- Casuarina Coastal Reserve
Maintain the current low key passive use but extend the recreational
opportunities to more fully use the hind dune area and interpret the dune and
mangrove communities while restricting access to them.  Discourage active
use and control vehicle access.

- Parkland Adjoining Rapid Creek
Enhance the natural character of the corridor through revegetation.  Pocket
parks that relate to particular natural features or intended uses should be
developed to complement the movement corridor and to optimize recreational
opportunities.
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3.8 MANAGEMENT

Aims

To extend public land and rationalise existing management structures.  To maintain the
land in a manner which sustains and enhances the dominance of the natural communities
while enabling an appropriate level of recreational use.

Issues Summary

The various areas of the catchment are managed for different outcomes.  Some areas well
suited for recreation / education / interpretation are excluded from the public domain
(RAAF, FAC lands).

Management of the Rapid Creek catchment should be initially directed at protecting the
natural resources of the system, and secondly in consolidating those same resources while
incorporating appropriate recreational opportunities.  The existing open space areas do
receive a significant level of maintenance, but with some modifications and clearer
directions, the standard and character of the reserves could be improved substantially.

3.8.1 DISCUSSION

Maintenance of the open space areas throughout the catchment varies according to the
priorities, procedures and needs established by the different authorities.

Conservation Commission, Darwin City Council, Northern Territory University, Federal
Airports Commission and RAAF are all responsible for significant areas of open space
along the creek corridor.  The type of land they mange and the intended use is the prime
consideration in determining the maintenance programme.  Tasks are dominated by grass
control, be that slashing, regular mowing or burning of natural areas.  Weed control is
required in all areas but is evidently inadequate, and only undertaken in an ad hoc fashion.
The lack of follow up treatment and expertise in carrying out the work, therefore, results in
only marginal or even questionable long term improvement in the weed problem.
Revegetation and planting works often lack clear purpose and with limited resources have
been only marginally successful to date.  Public ownership of reserves could be extended to
include valuable input from local residents and volunteers in maintenance and management
of the resource.

Establishment of a Catchment Management Trust may be the appropriate management
option to encourage a broader input from residents.  Such a trust would be able to avail
itself of various funding sources and a broad base of capital, plant, labour and technical
advice from the various authorities.

Management of the catchment must also address the issues of urban stormwater and the
negative impacts it can have on the natural systems and recreational use of the creek.

3.8.2 PRINCIPLES

• Review management practises of the various authorities and encourage them to
adopt programmes and strategies that will maintain and enhance the natural
communities.

• Ensure management programmes are cost effective and achievable, taking a long
term view on issues of recreation and weeds.
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• Pursue the establishment of management bodies that involve the public in
management of the resource.

• Encourage education programmes that inform the public on the impacts of their
activities on the creek.

Management practices must recognise the ecological systems of the different vegetation
communities.
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4. CONCEPT PLAN
By adopting design and planning principles identified through the analysis of the Rapid
Creek catchment above, a detailed plan can be developed that accurately reflects both
immediate opportunities and long term responsibilities in the protection and rehabilitation of
the creek.

Although the area of the creek catchment is relatively small, the extent of principles that
must be respected and the breadth of issues which must be matched with management
underlines the complexity of an urban creek system.  It is necessary, and helpful, in such
cases to express the intent of the management plan as a simple concept prior to considering
the strategies required to bring it into effect.

The Concept Plan for Rapid Creek envisages a central corridor of rehabilitated bushland
that is legible from surrounding areas.  The creek will retain its natural character and
ecological roles, and become a valuable natural asset in its urbanized catchment.  (Refer
Figure 4.1).

Opportunities to optimise recreational activities in the creek, will be pursued.  The type of
activities to be catered for will be low key and passive in keeping with the natural character
of the creek and the sentiment of the local community.  The corridor should be viewed as a
single open space resource and with varying levels of use and access depending on the
capability of the natural systems.  The linear nature of the creek corridor will be emphasised
and the provision of a secure, all weather pathway linking the headwaters at Marrara Swamp
with the creek mouth will be an important component.

The concept promotes effective management and maintenance that is directed primarily at
protecting and enhancing the natural systems, and secondly at providing for compatible
recreation.  The local community will be encouraged to participate in the management and
maintenance of the creek.

Beyond the creek corridor the Plan relies on strategies related to planting, water quality and
runoff management, community education and development control to extend the direct
strategies for protection and rehabilitation.

In all this, the Concept Plan is seen as a consideration of three fundamental criteria in
planning, namely feasibility, desirability and affordability, but remains a challenging and
exciting proposal that will contribute to the landscape quality of Darwin.
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4.1 MANAGEMENT STRUCTURE FOR RAPID CREEK

In other States of Australia, management plans of this type would be prepared for, adopted,
administered and implemented by Local Government as identified in the relevant Local
Government Act.  Such legislation is not available in the Territory, and the Local
Government has minimal planning powers.  Given the existing situation and the diversity of
landholders, stakeholders and other groups with an interest in or responsibility for open
space within the catchment, it would appear that the preferred direction, in a planning
context, would be the establishment of a management body, comprising representatives
from NT Government, Darwin City Council, the general community and landowners.  Such a
body may take various forms.  One possible model, which is worthy of detailed
investigation is that of a Catchment Advisory Committee.  A fuller description of a possible
structure and terms of reference for such an follows.  It is based on Total Catchment
Management as prepared and used by the New South Wales Government (Refer Appendix
4).

RAPID CREEK CATCHMENT ADVISORY COMMITTEE

Catchment management is concerned with providing management direction for a catchment
and having everybody within a catchment consider the impact of their activities on others
and on the catchment itself.  The important features of catchment management that will
assist in sustainable use of resources and protect and rehabilitate Rapid Creek are:

• Co-operation between government and the community

• A co-ordinated approach to natural resource management

• Consideration of the impacts activities have on the creek

• An understanding of the ecosystems within the catchment

• Community involvement in identifying priorities, developing programmes, and
implementing strategies and actions

The Rapid Creek Catchment Advisory Committee would be responsible for adopting and
implementing the Plan as described here.  The Committee will use this guidance to set up a
10 year programme for actions defined in these strategies, based on the level of urgency,
the opportunity, achievability and a financial strategy.  This programme would then be
reviewed annually to assess progress and any required amendments.

The Catchment Advisory Committee would be established under the appropriate
Legislation.  The Committee would be established at the recommendation of the Minister for
Conservation and Tourism and would act as a corporation which can raise revenue.  The
formation of the Committee must have the clear support of the various land holders,
management authorities and the community.

The Catchment Advisory Committee would consist of trustees, appointed by the Chief
Minister on the recommendation of the responsible Minister.  The trustees will include:

• landholders or landusers within the catchment area, who are to constitute the
majority of the trustees;
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• persons from the community and environmental groups who in the responsible
Minister's opinion have an interest in environmental matters within the catchment
area;

• persons who are officers of government departments or authorities having
responsibility for natural resource use or management within the catchment  area.

The Catchment Advisory Committee would be responsible for the total catchment
management of the creek.  The Committee may:

• provide, construct, operate, manage and maintain works and buildings;

• purchase, exchange, take on hire or lease, hold dispose of, manage, use or
otherwise deal with real or personal property;

• enter into contracts, including consultancy contracts;

• enter into cost sharing or other arrangements in connection with the carrying out
of works;

• exercise any other functions that relate to the purpose of protecting and managing
the natural resources of the catchment.

As described above the Catchment Advisory Committee will prepare a Corporate Plan,
based on this Management Plan, to guide the implementation the catchment management
strategies and programmes.

An option for generating revenue may be via a levying system applied to all landowners
within the catchment.  Such an approach is likely to be controversial and would clearly
require further analysis and public consultation.  The Committee would levy a catchment
contribution on any land within the catchment area.  All such monies would be available for
funding programmes under the approved Corporate Plan.  It is important to ensure that the
rates levied equitably reflect the degree of benefit likely to accrue to land within the
catchment area.  The basis for the levy catchment contributions may be one or more of the
following:

• land value of the land;

• the area of the land;

• the degree of benefit that accrues to land as a result of the Trust's programmes.

Ownership of the land would remain with the landowner, apart from particular instances
where the Trust may assume control of Crown Land where this would rationalise
management operations (Refer Section 5.3).  Day to day maintenance and management of
the land resource would remain with the property owner.

MANAGEMENT COMMITTEE TO COUNCIL

The alternative to the Catchment Advisory Committee would be the establishment of a
Management Committee to Council, as provided for under the Local Government Act.
While such a committee would have a similar role to that of the Trust, their terms of
reference would be restricted.  The Management Committee would not have the authority to
raise revenue, or allocate funds and resources to particular programmes or projects.  The
integrity of the Management Plan and implementation of the proposed strategies requires
continuity and commitment over many years.  Changes within Council (Councillors, Council
staff, resources and priorities) have the potential to seriously compromise the long term
implementation programme.
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5. CATCHMENT STRATEGIES

INTRODUCTION

The following section describes in detail the strategies that derived from the development
of planning and management principles for Rapid Creek.

The strategies are intended to provide clear guidelines for the future planning, design and
management of the creek.

STRATEGIES

The strategies are collated under three common headings and should be read in conjunction
with the corresponding drawings:

• Water Management and Habitat Conservation   (refer Figures 5.1 and 5.2)

• Recreation, Access and Landscape Character  (refer Figure 5.3)

• Open Space Planning and Management  (refer Figure 5.4)

ROLE AND RESPONSIBILITIES

Under each heading the specific strategies are documented in detail with a corresponding
indication of the parties that should be responsible for implementation or further
development.  Explanations of abbreviations used are provided below.

PRIORITIES AND OPPORTUNITIES

At the end of each strategy, an abbreviation in bold letters indicates the priority and
opportunity for implementation.  This is based on a combination of the urgency of
implementing the strategy and the opportunity to do so.  Thus, whilst an action may be
urgent, the opportunity to implement it immediately may be precluded by lack of
opportunity (e.g. land unavailable).

The first letter represents priorities
H high (requires action as soon as possible)
M medium (requires action in the short to medium term)
L low (not urgent but should be undertaken as part of the programme)

The second letter represents opportunity

N achievable now (can/should be undertaken in years 1-2)
S achievable soon (can/should be undertaken in years 2-5)
E achievable in the long term (can/should be undertaken in years 5-10 or later)
X achievability dependent on workforce, budget and an agreed programme

Thus by way of example:
H/N action can and should be undertaken now or within the next 2 years
H/E action should be undertaken as soon as the constraint is removed
M/S action should be taken in years 2-5
L/N action can be taken now but is not a high priority.
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ABBREVIATIONS FOR STAKEHOLDERS AND INTEREST GROUPS

AAPA Aboriginal Areas Protection Authority
ATCV Australian Trust for Conservation Volunteers
DCC Darwin City Council
DEF Defence
DIA Darwin International Airport
DLPE Department of Lands, Planning and Environment
ECNT Environment Centre NT
FN Field Naturalists
FRS Fire and Rescue Service
GANT Greening Australia NT
KAB Keep Australia Beautiful
NGC Northlakes Golf Course
NTU Northern Territory University
PAWA Power and Water Authority
PWCNT Parks and Wildlife Commission of the Northern Territory
RCCAC Rapid Creek Catchment Advisory Committee
RCLG Rapid Creek Landcare Group
TENPS Top End Native Plant Society
THS Territory Health Services
TW Transport and Works



C L O U S T O N
                                                      

A U G U S T  1 9 9 4  -  N D 7 7

R A P I D  C R E E K  M A N A G E M E N T  P L A N
                                                                                             

P a g e  6 5

5.1 WATER MANAGEMENT AND HABITAT 
CONSERVATION

5.1.1 WATER MANAGEMENT
(To be read in conjunction with Figure 5.1)

Manage water in Rapid Creek in a manner compatible
with its landscape/bushland context and to provide a
high quality water as an integral aspect of the natural
systems, pursuing the following strategies in
conjunction with all other strategies listed elsewhere:

Generally

Establish links with adjoining major
landholders and interest groups.  Agree
common strategies on water management
and integrated water management planning
and design.  Concentrate on upstream
influences and downstream effects.  (H/N)

Govt
Departments/

Authorities/
Community

Groups
RCCAC

Develop a catchment management plan for
Rapid Creek having consideration to total
catchment management. (H/N)

Govt Depts
Authorities

Community Groups
RCCAC

Information and Management Advice

Undertake a community liaison programme
informing residents of the need to reduce
nutrient inputs into the stormwater and creek
system by encouraging them to:

- reduce fertilizer inputs and prevent
runoff

- undertake washing of vehicles, boats
etc on lawns rather than the streets

- stop dumping of garden wastes into
drainage lines

Furthermore, inform residents of the negative
impacts of low flows from the stormwater
system into the creek and advise on actions
to prevent this. (H/N)

DCC
RCCAC
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Water Quality

Improve and maintain water quality by:

- Establish a monitoring program that
extends that done by DIA and PAWA
between 1990 and 1993.  Determine
application role of Waterwatch and similar
community based prgrammes to include
monitoring in the area of the Rapid Creek
mouth and at the major inlet points to the
upper catchment. (H/N)

- Investigating the need for gross
pollutant traps at stormwater inlets to
remove litter and coarse to medium
sediments. (M/N)

- Establishing vegetation filter strips
(minimum 5 metres wide) where possible
incorporating low profile mounding in
Northlakes Golf Course, Marrara Sports
Complex, DIA, DEFENCE and in other
developed park areas. (M/N)

- Undertake a joint review of the water
quality monitoring and assess success of
other programmes on a yearly basis.  Amend
or extend programmes as required. (M/N)

Community Groups
PAWA

DCC
DIA/DEF

PAWA

NGC
DIA
DEF
DCC
NTU

DCC
DIA/DEF

PAWA
RCCAC

Creek Stability

Improve creek stability by implementing rock
armouring at critical locations identified.

(M/N)

PWCNT
DCC

Erosion Control

Undertake erosion control measures and
prevent sediment runoff from all building and
development sites in the catchment. 

(H/N)

Govt Depts
DIA

Authorities
DCC

Stabilize any eroding areas at the outlets of
all stormwater drains. (M/N)

DCC
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Flooding

Reduce the potential for increased flooding
in the catchment by:

- undertaking detailed flood impact
assessment as it relates to any development
proposals within the catchment (on-going) 

(H/N)

- maintaining wetlands and slow flow
areas in upper catchment in the present
undeveloped state (H/N)

- removing choking weeds and debris
from creek below McMillans Road as part of
an on-going maintenance program

(M/N)

DLPE

DEF

DCC
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5.1.2 HABITAT CONSERVATION
(To be read in conjunction with Figure 5.2)

Conserve the natural systems of Rapid Creek
catchment in a manner compatible with the
natural attributes, pursuing the following
specific strategies:

Vegetation Management

Manage the remnant vegetation communities
and adjoining open space to optimise their
habitat and ecological values through the
following actions:

- Consolidate and expand healthy
remnant bushland areas into areas that
are degraded.  Stabilize degraded areas
and undertake spot removal of highly
invasive weed species (eg Mimosa
pigra).  Undertake all works by applying
regeneration and revegetation
techniques as described in 3.4

(H/X)

- Implement a weed control programme for
gradual removal of all weed species
from remnant vegetation, based on
regeneration/revegetation techniques
and incorporating other actions
described here.  This can be undertaken
concurrently with the action above but
should not precede them

(H/X)

- Install a formal boundary/maintenance
edge between cultivated grass areas and
bushland areas (eg shared pathway)

(M/S)

- Rationalise existing open space along
Rapid Creek Road and Lakeside Drive
and undertake revegetation using
indigenous species where appropriate 

(L/N)

- Implement  a  programme  of  tree and
shrub planting in open space areas that
uses plant material that will provide
habitat value to native fauna 

(L/N)

Govt Dept
Authorities

Community Groups
RCCAC

Govt Dept
Authorities

Community Groups
RCCAC

DCC
PWCNT

DIA
NTU
DEF

DCC
NTU

Govt Depts
Authorities

Community Groups



C L O U S T O N
                                                      

A U G U S T  1 9 9 4  -  N D 7 7

R A P I D  C R E E K  M A N A G E M E N T  P L A N
                                                                                             

P a g e  6 9

RAAF Base

Greening Australia, DCC and PWCNT to
liaise with the Defence in preparing a
detailed conservation plan, incorporating
the  strategies described here, for protecting
the upper catchment (M/N)

DCC
PWCNT

GANT
DEF

RCCAC

Fire Management

Develop a fire management strategy and plan
for the different vegetation communities as
described in 3.4, and implement the plan

(H/N)

PWCNT
DCC

GANT
FRS
DEF

RCCAC

Human Resources

Establish formal planning meetings between
management authorities maintenance
contractors  and volunteers  to  co-ordinate
habitat  conservation work in the
catchment through the RCCAC. (H/X)

Govt Depts
Authorities

Community Groups
RCCAC

Develop forward plans for the use of
employment programme schemes (H/X)

DCC
RCCAC

Nursery and Seed Bank

Establish indigenous seed bank and
undertake collection of seed material from
remnant vegetation in the catchment

(HN)

DCC
Community Groups

Establish a nursery as a community resource
to support the propagation of locally
indigenous species for regeneration
revegetation and landscape treatments(M/S)

PWCNT
DCC
NTU

Community Groups

Public Information / Neighbouring
Residents

Establish an information brochure free to the
public and circulated to local residents
containing information on the conservation
value of the creek, reasons for and locations
of access and footpaths, and means by
which individual property owners and Rapid
Creek users may reduce negative impacts in
the catchment (M/N)

DCC
RCCAC
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Fauna Study

Undertake formal fauna study or develop
and co-ordinatea community based
monitoring  programme similar to that
undertaken by  Australian National
Conservation Agency (Urban Wildlife
Survey) (L/N)

PWCNT
DCC

Community Groups
RCCAC
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5.2 RECREATION, ACCESS AND LANDSCAPE
CHARACTER
(To be read in conjunction with Figure 5.3)

5.2.1 RECREATION AND ACCESS

Generally upgrade and enhance the Rapid Creek Corridor to encourage appropriate use and
enjoyment of the creek for low key recreational activities.  These strategies will ensure a
heightened sense of community ownership and encourage greater casual surveillance and
reporting of incompatible activities.

Bushland Generally

The primary concerns for remnant vegetation
will be conservation (refer 5.1.2), however
low key recreational use and access will be
permitted as  described  below. The remnant
vegetation will be monitored and details of
use and access reviewed annually (M/N)

DCC
PWCNT

Community Groups
RCCAC

The Gurambai Centre

As a demonstration project, and to serve as
a focus for education and interpretation of
the Rapid Creek environs, develop the
Gurambai Centre, including vehicle access
and parking, interpretive centre, walking
paths and interpretive signage, dual-use
pathway links, planting and rehabilitation.
This proposal would be subject to the
appropriate transfer of land, since portions
of the site are presently under NT
Government control and reserved for future
use.  (Refer to Figure 6.12)

(H/S)

PWCNT
DCC

DLPE
Community Groups

RCCAC

Marrara Swamp

Public access  to  this  important  area  will
be excluded apart from strictly controlled
guided visits for scientific and educational
reasons.Interpretative information would be
provided at the location shown.  Extend
security fence to prevent uncontrolled
access (H/N)

RCCAC
DEF
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RAAF Base (between Marrara Swamp and
flood mitigation weir)

For security reasons, public access to this
area of the catchment would be excluded.
However ,the NT Government  should  seek
a lease arrangement for a portion of Defence
land, along their northern boundary to
provide for a shared pathway link from the
lower to the upper catchment (M/S)

DLPE
DEF

RCCAC

Monsoon Rainforest

Instigate a programme of planning, design
and management proposals to provide for
limited recreational use of this area, without
compromising the strategies outlined in 5.1.
The following strategies will form part of
such a programme:

DCC
Community Groups

RCCAC

- control vehicle access and provide for
parking well clear of creek bank and
monsoon rainforest. (H/X)

- provide shared pathway link through
the area in an appropriate location to
provide access and for service vehicles.

(M/S)

- allow  restricted  access  to  the  creek
itself, for swimming, fishing and relaxing,
in such a manner as to minimise
degrading  impacts and allowing for
regeneration and revegetation as
outlined in 5.1  (H/X)

- provide for boardwalk creek crossings
above and below Henry Wrigley Drive
in locations shown. (M/S)

- develop an information and
interpretative centre in the location
shown and provide interpretative trails
out from this centre and linking with the
major shared pathway (M/S)
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Darwin Water Gardens

Upgrade  the  existing  facilities  to  enhance
the recreational value of this centrally
located reserve and include the following
proposals in the redevelopment programme:

DCC
RCCAC

- strengthen existing planting structure
with use of indigenous plants where
appropriate

- define the recreational spaces and
provide visual link to mangroves by
reprofiling western boundary

- investigate options for upgrading the
water features themselves to a level
suitable for swimming and develop a
more sympathetic solution to safety
fencing

- develop  a  major  information /
interpretation centre with  trails  linking
to  mangrove  and  monsoon rainforest
when the level of use supports such
expenditure (M/X)

Local Reserves

Improve the recreational potential of all local
reserves by enhancing their landscape
character to generate greater attractiveness
for  use  (and  thereby  remove pressures
from more  sensitive  areas)  and  modifying
layouts to cater for a  particular  range of
recreational pursuits.  As a rule, only passive
non-organised pursuits should be
encouraged with some facilities for
unstructured active recreation, if the reserve
can accommodate them without
compromising other users.

PWCNT
Community Groups

DCC
NTU

- Instigate a programme of improvement
of seating, play equipment, shade trees,
revegetation to extend bushland areas,
and boundary planting definitions in the
reserves fronting Rapid Creek Road,
Casuarina Drive and Lakeside Drive 

(L/X)
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Casuarina Coastal Reserve

- Instigate a programme of planning,
design and management proposals for
the reserve to provide for improved
access and recreation facilities for the
Rapid Creek Open Area, as described in
the Casuarina Coastal Reserve
Management Plan (PWCNT, 1991) 

(L/X)

PWCNT

- Provide for limited pedestrian access to
the mangrove areas. facilities to be
provided would include marked walking
tracks, interpretative materials and
possibly boardwalks.  The area of
mangroves to the north of Rapid Creek,
zoned future determination in the
Casuarina Coastal Reserve Management
Plan (PWCNT, 1991) should be fully
protected and utilised as an educational
resource since it contains the richest
diversity in the mangrove habitat 

(H/N)

PWCNT

- Upgrade existing access route along
boundary with NTU, linking Alawa
Sports Ovals with Casuarina Coastal
Reserve and Brinkin (M/X)

PWCNT
NTU

Play Equipment

Rationalise locations to avoid inappropriate
provision or local over/under supply.
Improve and extend equipment to meet
varying age range needs and provide
ancillary facilities, such as seating and
drinking fountains wherever possible 

(M/N)

DCC

Access

Extend and improve access and circulation
within the catchment for pedestrians and
cyclists, and strictly control vehicle access,
as described above.  Improve the network by
adopting the following strategies also:
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- Develop a major shared pathway for the
entire length of the catchment, linking
the different vegetation communities
with residential areas and other
recreational areas.  The major linear
route will be complimented by cross
links and circuit paths as appropriate

(M/X)

DIA
DCC
DEF

PWCNT
RCCAC

- Establish a hierarchy of entrances
appropriate to their location and level
of use.  Use  design features and
planting for identification of major
entrances (entrance feature, directional
signage and planting), secondary
entrances (directional signage and
planting) and minor entrances (planting)

(M/N)

PWCNT
DCC

RCCAC

- In bushland areas identify incompatible
access points and circulation routes
that are leading to degradation and
fragmentation. Close off such areas and
incorporate regeneration/revegetation
strategies as outlined in Section 5.1 

(H/N)

PWCNT
DCC
DIA
DEF

RCCAC

- Maintenance and firebreak/ access
routes should be easily and readily
available to service and manage the
open space resource.  Ensure security
of all such entry points by providing
padlocked gates including at Casuarina
Coastal Reserve, monsoon rainforest,
Defence grounds and parks facing
Lakeside Drive, Rapid Creek Road and
Casuarina Drive (H/N)

PWCNT
DCC
DIA
NTU
DEF

RCCAC

- Provide facilities, including paths,
parking and lay back kerbs wherever
possible to cater for access by the
disabled and prams to the open space
resource (H/N)

PWCNT
DCC
NTU
DEF

RCCAC
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5.2.2 LANDSCAPE CHARACTER

Manage the creek corridor to enhance the existing natural character of the creek corridor by
optimising existing landscape features and undertake all new development works based on
a theme emphasising the natural qualities of the creek environment.  All enhancement
measures to be developed in concurrence with strategies described in Section 5.1.  The
specific strategies to include:

Generally

Manage the catchment as a coherent
landscape element emphasising the linear,
complete nature of the creek itself and
identifying the discrete  landscape character
types  and  settings  as  identified  in Section
2.2.1 and discussed in Section 3.6 

(M/N)

PWCNT
DCC
DIA
DEF

RCCAC

Native Vegetation

Protect and enhance existing remnant
bushland to strengthen natural character by
incorporating strategies described in Section
5.1 (H/X)

PWCNT
Community Groups

DCC
DIA
DEF

RCCAC

Entrances and Road Crossings

Heighten the sense of special place that the
creek corridor constitutes to residents and
local road users by strategies for entrances
(see 5.2.1 Recreation and Access)

(M/N)

PWCNT
DCC
DIA
DEF
TW

RCCAC

Street Planting

Develop an integrated strategy for native
street tree planting for streets within a
minimum street block of the creek corridor
emphasising the presence of the creek 

(M/S)

DCC
TW

Undertake substantial boundary planting of
native species to 'open' boundaries at:
- Rapid Creek Road
- Casuarina Drive
- Freshwater Road
- Lakeside Drive

(M/S)

DCC
NTU
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Urban Design Vocabulary

Establish a coherent design approach for all
urban design elements in and bordering the
creek corridor Make use of appropriate
materials in keeping with the natural
character of the creek.  Elements to include:
- Rapid Creek Logo
- Signage and interpretation panels
- Structures / construction
- Paving and furniture (H/N)

PWCNT
DCC
NTU

RCCAC

Visual Appreciation

Maintain  existing vistas and views into and
within the creek corridor, particularly long
views at:
- Casuarina Coastal Reserve along the

beach and out from the footbridge
- down the runway from Amy Johnson

Avenue
- high points within the Darwin Water

Gardens and Northern Territory
University

and enclosed views at:
- creek crossing on Henry Wrigley Drive,

and
- within the various remnant communities

(M/N)

PWCNT
DCC

PWCNT

DEF

DCC
NTU
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5.3 OPEN SPACE PLANNING, MANAGEMENT AND
COMMUNITY LIAISON
(To be read in conjunction with Figure 5.4)

5.3.1 OPEN SPACE PLANNING AND MANAGEMENT

Adopt the following specific planning and management strategies:

Catchment Management Body

Instigate the necessary actions to establish
the required legislation to empower a group,
to be known as Rapid Creek Catchment
Advisory Committee.  The Committee would
comprise representatives from Council
various Government departments and
authorities, other groups with a vested
interest in the catchment, and community
groups.  Establish an agreed structure for the
trust and a programme for regular formal and
informal liaison and meetings.  The
Committee would co-ordinate the major
strategies relating to habitat conservation
and water management (Section 5.1),
community liaison and education
programmes.  If considered appropriate,
consultative sub-groups would be
established for:

- bushland planning and management
- water management
- community liaison
- education programmes

The Committee would advise on these
matters on a catchment wide basis, and
would be the body to adopt and implement
the Management Plan (H/N)

ATCV
PWCNT

DCC
DLPE
DLPE
NTU

FN
GANT

DIA
DEF
NGC

RCLG
RCCAC

Planning Structure and Objectives

The Parks and Wildlife Commission NT will
prepare a detailed proposal for establishment
of the Catchment Advisory Committee, to
present to the Minister for Conservation and
Tourism(H/N)

PWCNT
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Establish Landuse Objectives  for
"Residential Developments Neighbouring
Bushland"  following strategies  developed
in  this Management Plan.  Such an
instrument would particularly apply to the
rural blocks downstream of McMillans Road.
Matters for  consideration in the assessment
of a development application may  include all
or any of the following criteria:

- Height, scale and relationship with
adjacent buildings

- Setbacks from creek boundaries
- Extent of earthworks required
- Extent of vegetation to be cleared
- Finished levels above the flood line
- Extent of proposed open space
- Landscape treatment and removal of

weeds
- Dedication of land along creek

corridor to management authority
- Impacts on site run-off and

stormwater disposal
(M/N)

DLPE
RCCAC

Establish Landuse Objectives for the area
east of Amy Johnson Avenue, as an
extension to the existing landuse policy.  The
primary consideration for assessment of
development applications will be:

- Impacts on site run-off and
stormwater disposal

- Protection of downstream areas
from erosion and sediment (during
and after construction)

- Impacts on nutrient load entering
Marrara Swamp

- Extent of vegetation to be cleared
(H/N)

DLPE
RCCAC

Statutory Authorities

Circulate all authorities with a copy of the
Management Plan for comment and liaison
on common and agreed work practises in the
creek (H/N)

(DCC)
RCCAC

Council Departments
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Circulate the Management Plan to all Council
departments for their information,  drawing
attention to agreed  departmental  roles,
responsibilities and coordination 

(H/N)

(DCC)
RCCAC

Land Ownership

Seek to transfer ownership of the following
land to a public body or establish
appropriate lease arrangements to improve
compatibility of management practices:

- Liaise with Defence to transfer the land
area enclosing Marrara Swamps to
Council control (or RCCAC) (L/S)

(DCC)
DEF

RCCAC

- Liaise with Defence to transfer the land
along their common boundary with
Marrara Sports Complex and Northlakes
Golf Course to Council control (or
RCCAC) (L/S)

(DCC)
DEF

RCCAC

- Liaise with DIA to transfer land
enclosing the monsoon rainforest and
transitional communities between
McMillans Road and the flood
mitigation weir to Council control (or
RCCAC) (H/S)

(DCC)
DIA

RCCAC

Leases

Wherever possible, new leases issued in
close proximity to Rapid Creek to include
provisions consistent with the principles of
the Management Plan.  As for other private
landholders, an education process will also
play a part.

DLPE
RCCAC

Redevelopment of Existing Properties

Ensure that all forms of redevelopment of
existing properties along the creek line
including subdivisions, dual occupancies or
building renovations comply with the
principles set out in the Management Plan
by a process of public information and
education (M/S)

DLPE
RCCAC

Funding

Undertake a research / review of Federal
funding/grant opportunities to be directed to
Rapid Creek (see also Section 6, Funding
Alternatives) (M/N)

PWCNT
DCC

RCCAC
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Rapid Creek Park

Consider identifying the creek catchment
study area under the umbrella name of
"Rapid Creek Park" or similar, and
establishing it as a distinct regional park in
Darwin's open space inventory (H/N)

PWCNT
DCC
DIA
DEF

RCCAC
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5.3.2 COMMUNITY LIAISON

A number of initiatives should be instigated to assist Council / authorities / community
liaison.

Catchment Advisory Committee

Establish the Rapid Creek Catchment
Advisory Committee as described above as
the primary vehicle for liaison and co-
ordination

(H/N)

Government Departments
Community Groups

Management Officer

Identify an officer from the Advisory
Committee to oversee the implementation of
strategies for a fixed period to ensure that
momentum for this work is maintained and to
facilitate community liaison (M/N)

(DCC)
RCCAC

Ordanance/Surveillance

Encourage frequent use and casual
surveillance of the creek and corridor by
users through the strategies outlined in this
Plan and encourage reporting of ordanance
violations, littering and dumping to
management officer (M/N)

Community
RCCAC

Emergency Contact Officer

Identify and circulate the name of a contact
officer for rapid response to urgent /
emergency concerns in the creek corridor,
reported by community (M/N)

(DCC)
RCCAC

Council Meeting

Provide  adequate  notice  and agenda  to
RCCAC  and other interested individuals /
groups of any full Council or Council
Committee meetings at which issues
concerning Rapid Creek Catchment are to be
raised, and provide opportunity for a member
of RCCAC to make a presentation if
appropriate or necessary (H/N)

DCC
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Interpretation and Information

Develop an integrated programme of
signage, information leaflets, interpretation
panels and media releases to inform, interpret
and educate creek users and the local
community including:

- Directional  Information:    Signage  and
pamphlets for various lengths of walks
within the creek corridor and links to
other path systems, including cycling
and disabled access information

(M/S)

DCC
PWCNT
RCCAC

- Interpretation:  Pamphlets (as above and
readily available) and display panels to
interpret the natural environment and
local heritage.  This could be an
extension of Greening Australia's
present programme (M/N)

GANT
DCC

PWCNT
RCCAC

Education Resource

Liaise with local schools to establish an
educational resource and ease of access to
the creek and remnant bush.  Involve school
children and local residents in the active
management of the creek corridor. Guided
walks, field trips, monitoring programmes
and  survey exercises are legitimate
educational activities (M/N)

GANT
DCC

PWCNT
RCCAC

Further Historical Investigation

Carry out a coordinated oral  history based
on interviews and walks with local residents,
particularly those who have lived in the
vicinity for  substantial periods  of  time.
Compile  a  written  record  of the interviews,
summarising the key events, developments,
personalities (This programme would
continue on from  work already performed by
Sean Heffernan (1991)

(L/S)

DCC
GANT
DLPE

RCCAC
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6. IMPLEMENTATION
This section sets out a range of ways and means for pursuing the strategies for
conservation and management of the creek and catchment.  The initial action should be to
establish the Rapid Creek Catchment Advisory Committee, who would adopt and implement
the Plan.  A programme of works, based on the strategies described in Section 5, would then
be established.

The suggested priorities and opportunities for implementing the various strategies have
been described.  This, along with the summary of major project components of high priority,
listed in Figure 6.1 for ease of reference, would form the basis of a work programme.  The
work programme would be prepared by the Advisory Committee (if in existence) or through
a series of co-ordination meetings between the various Government authorities and
community groups.

This section also includes broad details relating to the implementation works under the
following headings:

6.1 Corridor Controls.  Suggested boundary and corridor controls along the creek line.

6.2 Design and Material Guidelines.  Typical details and construction techniques for
use in rehabilitation works.

6.3 Costing.  A guide to the relative costs for specific projects and rates for general
treatments throughout the creek catchment.

6.4 Alternative Funding Sources.  Summary of grants available from State and Local
Government, statutory authorities and other agencies that may be sought to assist
with project developments arising from this Plan.
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FIGURE 6.1

MAJOR PROJECT COMPONENTS OF HIGH PRIORITY

1. Establish the Rapid Creek Catchment Advisory Committee to adopt and implement
the Plan.

2. Develop a broad-based education and information strategy aimed at increasing the
communities awareness of Rapid Creek and the natural systems within the
catchment.  Aspects to be covered would include water quality, vegetation
communities, pathways (including links to other areas), views and the need for
appropriate care when in the creek corridor.

3. Develop and implement programmes for regeneration and revegetation of areas of
remnant bushland, particularly within the monsoon forest and Marrara Swamp
communities.  A weed control programme will be implemented at the same time.

4. Improve water quality within the creek and protect the creek's flood mitigation role
by:

-reducing nutrient and sediment through a programme of education and use of
gross pollutant traps, filter strips and erosion control measures

- continue and expand existing water quality monitoring programme

-protect and maintain the upper catchment in its present undeveloped nature which
is a key component in flood control

5. Prepare a fire management strategy as part of the habitat conservation programme
for the different vegetation communities.

6. Establish a dual-use pathway network that links Marrara Swamp and the upper
catchment with the creek mouth and include cross links with adjoining paths and
reserves; control access to Marrara Swamp and improve access to the mangrove
communities in the area of Casuarina Coastal Reserve and Northern Territory
University.  Restrict vehicle access within the corridor to emergency and
maintenance vehicles only.

7. Rationalise ownership and improve compatibility of management practices in
Defence and DIA grounds.

8. Establish a coherent design approach to urban design elements and identify the
creek catchment under the umbrella term of 'Rapid Creek Park'.

9. Following representation to the NT Government, and assuming land ownership
issues are resolved develop the area of Crown Land adjacent to McMillans Road
and Henry Wrigley Drive as a catchment interpretive centre and trail head.  This
project could be a focal point for the on-going protection and enhancement of the
creek and could be known as The Gurambai Centre.
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6.1 CORRIDOR CONTROLS

Following from the strategies, there will be several planning, design and creek management
initiatives that apply along the whole length of the creek, particularly where these have a
direct relationship to water levels, or the need for management access, for example.

Illustrated in Figure 6.2 are controls that should be pursued in the immediate and long term
to ensure conservation of the natural resources of the creek corridor.  They are intended to
control the type and location of development along the corridor and should form the basis
of Land Use Objectives under the New Planning Act (Section 8).

Understanding that the Planning Act does not have force over Federal Lands, the controls
would require the co-operation of both Defence and DIA.

The various components of the corridor controls, as described in the Land Use Objectives,
will be:

• Natural Creek Corridor  -  conservation of habitat

A continual corridor along the creek that is determined by the extent of both the
remnant vegetation community and the 1 in 100 year flood levels.  The primary action
in this area would be regeneration of the remnant community.  Access would be
restricted to pedestrians only, and landscape works would be confined to bank
stabilization, path provision and interpretative information as required and where
appropriate.

• Landscape Buffer  -  species selection guidelines and maintenance corridor

A band adjacent to the creek corridor in which canopy tree planting is particularly
encouraged and any vegetation introduced is limited to indigenous species that
relate to the natural areas.  These works would be undertaken as part of a
revegetation programme.

A corridor will be provided to allow maintenance / emergency access as required.
The access route is important in defining the extent of varying maintenance regimes
and would also function as a fire break.

• Building Setback  -  visual and shadow impact

The intention of this component is to control the visual quality of the resource and
prevent shadowing and physical encroachment on the creek corridor.  The rear land
of the buffer may be developed in line with the relevant Land Use Objectives for
conditions of site coverage, side boundary building setbacks etc but with a
consistent building height envelope.
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6.2 DESIGN AND MATERIAL GUIDELINES

Continuing management of the creek should aim for a high standard of appearance and
aesthetic control in all construction and rehabilitation works.  To this end, the following
guidelines suggest materials, techniques and details that are suitable for Rapid Creek bank
treatments, structures, planting and pollution control measures.

For ease of interpretation this section is largely illustrative.  The details are guidelines only
and cannot be applied without specific site investigation and detailed design.  They are
intended to demonstrate the scale, character and relative impact / costs of appropriate
treatments.
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6.3 COSTING

The following opinions of probable cost have been prepared as a guide only in order to
assist the management bodies with budgeting.  It must be noted that a more accurate
estimate for works will be necessary in association with design development.  Costs do not
account for professional fees or inflation

6.3.1 MAJOR PROJECT COSTS

• The Gurambai Centre

The Gurambai Centre (See Figure 6.12) may be broadly broken down as follows:

- Road works, including access off Henry Wrigley
Drive, carparking area and bollards

$48 000

- Gross pollutant control structures and
rehabilitation/reprofiling of existing drainage
structures

$80 000

- Interpretive Centre - Free standing, open structure,
including Clivus Multrum toilet, water supply and
lighting

$150 000

- Pathway network, including signage and
interpretation

$80 000

- Park furniture, including lighting $35 000

- Planting and bushland rehabilitation $85 000

- Creek bank stabilisation works $120 000

- On-going maintenance $30 000 per annum
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6.3.2 MINOR PROJECT COSTS

• Education and Information Programmes

- Extend existing programmes of both PAWA and
Darwin City Council

$10 000 - $20 000

- Rapid Creek Brochure prepared by Advisory
Committee and widely distributed (foldout A4
format)

$25 000

• Rehabilitation and Upgrading of Reserves

- Tree and shrub planting $75- $180 each
(depending on size)

- Upgrade and consolidate play equipment in key
locations (Playgrounds adjoining Rapid Creek Road
and Freshwater Road)

$8 000 - $30 000

- Signage (Interpretation and Identification) $800 each

• Rapid Creek Park Entrances

- Major entrances at Amy Johnson Drive, Henry
Wrigley Drive, Nightcliff shore front and Casuarina
Coastal Reserve (including entrance structure,
signage, interpretation and planting)

$15 000 each

- Minor entrances at Malak Caravan Park, Northlakes,
Marrara complex and Northern Territory University
(including signage and planting)

$5 000 each

• Street Tree Planting

- Typical costs per tree including 12 months
maintenance, planting and staking of advanced
stock

$180 each

• Pathway Construction

- Bitumen pathway including clearing and ground
preparation (1 800 mm width)

$80/lm

- Stabilised gravel path including clearing and ground
preparation (1 200mm width maximum)

$30/lm

• Creek Crossings

- Low profile bridge structure to provide pedestrian
crossings in area of monsoon forest

$20 000 each
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6.3.3 WATER MANAGEMENT COSTS

Cost Estimates for Selected Control Devices

- Gross Pollutant Traps.  Capital costs will vary depending on the site conditions, but
may be expected to be in the order of $3 000 to $4 000 per square metre of plan area.
Clearing costs using a backhoe and truck will be in the order of $70/m3.

- The indicative cost for the GPT's at the major drainage outlets at Northern Territory
University and behind the social clubs at McMillans Road would be $160 000 and
$120 000 respectively.

- Mini Gross Pollutant Traps.  Where large numbers of these devices are to be
constructed costs may be reduced by standardising sizes and adopting reusable
concrete formwork.  for a single structure typically 1 200mm x 1 200mm x 1 500mm
deep the estimated cost would be in the order of $8 500.

- Rock Armouring.  The cost of rock armouring will depend greatly on the availability

of suitable rocks.  All up construction costs using "quarry run" rip-rap would be in

the order of $400 - $600/m2.

- Reconstruction of Minor Drain Outlets.  Where GPT's are not appropriate,
reconstruct outlets to minimise localised ponding and erosion, and to reduce visual
impact in natural areas.  Depending on extent of works, costs could range from $4 000
- $10 000 each.

- Filter Strips.  Construct filter strips between cultivated parkland areas and remnant
bushland.  All up costs for strips 5 000m width would be approximately $60/lm,
including grass establishment costs.

- Removal of Weeds and Debris.  Costs would vary depending on access and nature
of debris.  Typically, 2 labourers working with a backhoe and operator would cost
$1 000 - $1 500/day.  Clearance of $50m3 per day would be a reasonable work rate.

6.3.4 BUSHLAND MANAGEMENT COSTS

Costs for bushland management and revegetation are clearly dependant on the nature of
work force concerned. This may be contracted bushland regeneration teams, salaried
council staff or volunteers.  However, as a guide, trained regenerators could be expected to
charge at an hourly rate of $18.00 - $25.00 per hour.

Bushland regeneration is a labour intensive activity and use of alternative labour sources
such as volunteer groups, prison internees and other people under LEAP programmes may
be appropriate.  The major cost here would be training and supervision costs of the teams.
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6.4 ALTERNATIVE FUNDING SOURCES

To assist in the funding of works involved in the management plan there are a range of
Commonwealth Government Grants available.  These funds are usually only for capital
works which may include professional planning and documentation fees.  Grants usually
have to be matched by Council or the appropriate Management authority, with a
commitment to carry out ongoing maintenance of constructed works.

Commonwealth Grants are now all amalgamated under the National Landcare Programme.
Relevant Grants are listed below in the following table with a brief description and where
appropriate, possible applications.

Limited funding is available for re-current works, however, as is already the case, agencies
such as Greening Australia can provide assistance in setting up Community Groups willing
to participate in ongoing bushland management.

The Territory Government, although not in the practise of giving grants for such project,
does have a number of current programmes through which funds may be available.  These
include the Urban Enhancement Programme and the Tourism Development Initiative.  In
each case funds may be available for both professional fees, as well as capital works.
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APPENDIX 4

TOTAL CATCHMENT MANAGEMENT, NEW
SOUTH WALES
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