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Executive Summary

This Fire Management Plan has been developed to provide direction for fire
management activities, including bushfire suppression, in Royal National Park (NP),
Heathcote National Park and Garawarra State Conservation Area (SCA) hereto
referred to as the Reserves. The plan will emphasise the protection of life and
property as well as providing direction for land managers in the protection of the
natural and cultural heritage of the Reserves.

This Plan will be consulted by the Rural Fire Service under Section 38 s4 & Section
44 s3 of the Rural Fires Act 1997. In addition the Section 52 Operations Plan (Rural
Fires Act 1997) will refer to this Plan for an outline of NPWS policy.

The three reserves conserve Hawkesbury Sandstone vegetation in the Sydney
Region. The range of geology and altitude has resulted in a great variety of
vegetation associations and high plant species diversity with in excess of 900 species
being recorded in Royal NP. Major plant associations in the reserves include wet
and dry heathlands, shrublands, woodland, open forest, tall open forest, warm
temperate, subtropical and littoral rainforest, estuarine and freshwater wetlands and
coastal dunes (Andrews, 2000). 

The reserves have a number of threatened animals, plants and vegetation
communities within their boundaries. This plan will deal with the protection of these
species and communities through the implementation of appropriate fire management
regimes to promote biodiversity.

Extensive fires have occurred on several occasions in Royal NP and Garawarra SCA
over the last 20 years as a result of, both wildfire ignited naturally or by arson and
prescribed burns for management purposes.  A large proportion of Royal NP has 
been effected by at least three or four major fires within that twenty year period with
some smaller areas being exposed to five fire events. In comparison, over half the
area of Heathcote NP has had only one major fire event within the same twenty year
period, with the majority of the remaining area suffering one or two fires (Andrews,
2000).  This fire frequency has had profound effects on fauna and flora of the area.

Fuel Management in the Reserves will use a combination of strategies, including 
mechanical fuel removal, prescribed fuel reduction burns, maintenance of strategic 
trails and ecological burns when native plant regeneration is required.  It is envisaged 
that these strategies will reduce significantly the risk of property threat from wildfire 
and escaped hazard reduction burns, assist in native plant regeneration, weed 
removal, ensure maintenance of biological diversity and reduce smoke emissions. 
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Fire management practices will consider weed control works after wildfire, 
sedimentation and erosion control, sustainability value of remaining unburnt
vegetation for wildlife, effects of fire and smoke on residents, environment and
wildlife, maintenance of biological diversity and the overall management
effectiveness of the practice.

The co-operation of the community will be critical to the success of the plan.
Neighbours will need to manage fuels near their own assets to complement work
undertaken in the Reserves.

Although every effort has been made to ensure accuracy of details from existing
databases, additional information is continually being collected and management
concepts and practices evolving. Therefore, it is proposed that this plan will be
updated annually and reviewed in five years.

FIRE MANAGEMENT OBJECTIVES

In accordance with Sections 63 & 64 and Part 1, Section 3 of the Rural Fires Act
(1997) and also in accordance with the National Parks and Wildlife Act (1974); the
primary objectives for fire management in the Reserves are:

• To prevent the occurrence of unplanned bushfires on Reserves.
• To suppress unplanned bushfires occurring on Reserves.
• To minimise the potential for spread of bushfires on, from, or into Reserves.
• To protect from bushfires, persons and property on, or immediately adjacent to,

Reserves.
• To manage bushfires to avoid the extinction of all species which are known to

occur naturally within Reserves.
• To protect from damage by bushfires all Aboriginal sites, Historic places and

culturally significant features known to exist within Reserves.

STRATEGIES FOR LIFE AND PROPERTY PROTECTION

• Rapid suppression of wildfire.
• The maintenance of fire breaks and trails along park boundaries in priority

protection areas.
• Fuel reduction through mowing, slashing or prescribed burning where indicated.
• Community Fireguard will be promoted in neighbouring areas.
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STRATEGIES FOR FIRE MANAGEMENT

• The suppression of wild fires in a manner that minimises the threat to human life
and property, and that minimises adverse impacts on the natural and cultural
features of the Park;

• Appropriate locations will be managed as asset protection zones, with
intensively managed fuel reduced areas around the assets;

• Appropriate locations will be managed as strategic fire advantage zones to limit 
the intensity of fire in strategic areas.
• Monitoring of fuel levels within zones on an annual basis;
• Co-operation with other fire authorities and local Councils to plan and

implement fire management.

STRATEGIES FOR HERITAGE MANAGEMENT

• Strategies for the protection of natural and cultural heritage include:
• The exclusion of fire as far as practicable from areas with cultural heritage items

that may be damaged by fire eg historic buildings, Aboriginal sites;
• Determine and implement appropriate fire regimes to maintain biodiversity (ie.

the complex diversity of vegetation associations and structures), to prevent
species or community extinction and to protect specific natural assets;

• Assessment of environmental impacts prior to any fire management works;
• Monitoring vegetation regeneration following fire events.

PERFORMANCE INDICATORS

Unplanned fire ignitions on the Reserves, caused by humans, are progressively
reduced over the planning period.

Fires occurring on a reserve are suppressed within appropriate control lines on the
reserve, safely, with minimum environmental damage and cost effectively during
the planning period.

Fires starting in a reserve are suppressed within the reserve and fires starting
outside of a reserve are prevented from entering the Reserve, safely, with minimum
environmental damage and cost during the planning period.

No death or injury to persons, or destruction of property, caused by on park
bushfires in the planning period.

Fire regimes are maintained within specified ecological thresholds across more
than 50% of the area of each plant community on each reserve.
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 No significant decline of species populations (common or endangered) due to 
inappropriate fire regimes, suppression activities or other fire management works, 
occurs during the planning period.  

No damage caused to Aboriginal sites, historic places and culturally significant 
features as a result of bushfires occurs during the planning period. 
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1. Introduction

This plan has been prepared to provide direction for Reserve managers on the
activities required to meet the fire management responsibilities of the NSW
National Parks and Wildlife Service (NPWS). It details policies and actions to
prevent and control bushfires, manage bushfire risk and conserve biodiversity in
areas under the management of NSW National Parks and Wildlife Service. The
strategies are based on an analysis of fire history, vegetation and fuel patterns and
potential threats to life and assets (including natural and cultural assets) within or
adjoining a reserve.

The following features characterise fires in the Reserves:

• Fire in the Reserve may threaten human lives, property and heritage valued by
the community. The control of these fires often involves considerable public
expenditure and risks to firefighters including volunteers.

• The problem of fire management in all areas is aggravated by the extent of
developed areas adjoining their boundaries and the large number of visitors to
the areas, particularly on warm summer days.

• Ignition sources in the Reserves are typically as a result from human activity.

• Fire at frequent intervals may reduce the diversity of habitats and possibly the
diversity of species. In some circumstances frequent and extensive fires may
lead to the local extinction of species. This may already be the case.

• Many of the animal species and communities within the three areas are fire
sensitive and rely on re-colonisation from surrounding areas following fire. The
opportunities for such re-colonisation are becoming reduced because of the
increasing alienation of land for development, thus creating islands of natural
lands isolated from each other (NPWS, 2000).

1.1 Scope and purpose
Under the National Parks and Wildlife Act 1974, Plans of Management are
prepared for each NPWS reserve. NPWS has given an undertaking that all of its
fire prone reserves will have Fire Management Plans. These plans are not a
statutory requirement in the way the Reserve Plans of Management are, but are a
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sub-plan to the Reserve Plans of Management. The Fire Management Plan is a sub-
plan to the Royal National Park, Heathcote National Park and Garawarra State
Conservation Area Plan of Management (NPWS, 2000).

Bush Fire Risk Management Plans prepared under Section 52 (1) of the Rural Fires
Act 1997. This plan complements the Wollongong and Sutherland Bush Fire
Management Committees’ Operational and Bush Fire Risk Management Plans.

This plan is supported by the NPWS Sydney South Incident Procedures, which
details the procedures and contact lists by which NPWS will respond to fires and
other incidents. These are revised annually.

This fire management plan has been developed using available information on fire
histories, fauna and flora data-bases, known asset locations and understanding of
fire regime thresholds for the management of flora and fauna species. Although
every effort was made to ensure the accuracy of details, additional information is
continually being collected and management concepts evolving. Therefore, it is
proposed that this plan will be kept under review to take into account changes to
management concepts and ecological considerations.

In addition to the above, under the Rural Fires Act the Fire Control Officer for a
Rural Fire Region, when a fire occurs on 'prescribed land', must comply with the
conditions set out by the agency for that prescribed land, in any relevant bush fire
management plan or "other relevant plan" agreed to by the authority responsible
for the prescribed land (Section 38 s4) and to which the Fire Control Officer is
aware of. This Fire Management Plan is such a plan under Section 38(4 )and
44(3) of the Rural Fires Act 1997.

1.2 Procedures for Adoption
All NPWS Fire Management Plans are placed on public exhibition where comment
from members of the public, community interest groups and government authorities
is invited. All submissions received will be considered by NPWS before finalising
and adopting any plan.

The procedures for the adoption of a Fire Management Plan involves the following:

• public notification is given that a fire management plan has been prepared, and
public comment is invited during a three month public exhibition period;

• all representations and submissions made during public exhibition are reviewed,
and a report on the submissions and any recommendations for changes to the
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plan are forwarded to the Regional Manager;

• the Regional Manager makes comment on the recommendations and submits the
plan and the report to the Director, Policy and Science;

• the Director, Policy and Science may adopt the plan with or without further
amendment after considering the report and its recommendations, or refer the
plan back for further consideration and advice;

• the plan when finalised is then re-submitted to the Director, Policy and
Science for adoption.

1.3 Definition of Terms
Most definition described below come from the Australian Fire Authorities Council
(AFAC) Glossary of Rural Fire Terminology (March 1996).

Aerial Detection The discovering, locating and reporting of fires from aircraft.

Aspect The direction towards which a slope faces, eg north-east. Slopes on a west to north-
westerly aspect are the most hazardous during fire fighting operations.

Assets A feature which has some value to the community including easily recognised
constructed structures, properties and dwellings, natural or cultural values.

Backburning A fire started intentionally along the inner edge of a fire line to consume the fuel in the
path of a wildfire.

Bush Fire Management Management areas (usually sub-sets of fire management

Zone (BFMZ) units) where a specified fire management operational objective, strategy and
performance indicator has been developed to mitigate against the threat of a wildlife.

Bushfire Any fire burning in the Australian bush; includes wildlifres and prescribed fires whether
burning in forest, woodland, shrub land or grassland

Bushfire frequency The average interval between successive bushfires in a given location.

Bushfire history Information (oral or written) relating to the size, cause and behaviour of known
bushfires.

Bushfire regime The history of fire including frequency, intensity and season of burning in a particular
vegetation type or area.

Bushfire risk The probability of an ignition occurring and developing into a wildfire

Bushfire threat The state of being resulting from the combined factors of bushfire behaviour potential,
bushfire risk and proximity of assets.

Fine Fuels Grass, leaves, bark and twigs less than 6mm in diameter.

Fire Behaviour The manner in which a fire reacts to the variables of fuel, weather and topography.
Changes in any of these variables with result in a change in the fire behaviour.

Fire control advantage A natural or constructed barrier, or treated fire edge, used in fire suppression and
prescribed burning to limit the spread of fire.
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Fire frequency thresholds The fire frequency limits within which a species is thought to maintain a viable
population

Fire Management All activities associated with the management of fire-prone land, including the use of fire
to meet land management goals and objectives.

Fire Regime The history of fire in a particular vegetation type or area including the frequency,
intensity and season of burning (season in this context refers to the time of the year in
which the fire occurred). It may also include proposals for the use of fire in a given area.

Fire Season The period(s) of the year during which fires are likely to occur, spread and do sufficient
damage to warrant organised fire control. In New South Wales the core fire season is
from 1st October to the 31st March of the following year.

At the regional scale, the season may be introduced or extended by one month
dependant upon the prevailing weather conditions, drought indexes and number of
wildfires that may already be burning within that area.

Fuel Any material such as grass, bark, leaf litter and living vegetation which can be ignited
and sustains a fire. Fuel is usually measured in tonnes per hectare of dry weight.

Fuel Arrangement A general term referring to the spacing and arrangement of fuel in a given area.

Fuel Load The oven dry weight of fuel per unit area. Commonly expressed as tonnes per hectare.

Fuel Management Modification of fuels by prescribed burning, manual removal, slashing, grazing, or other
means. The objective is to reduce the fuel thereby reducing the risk posed by wildfires.

Fuel Type An identifiable association of fuel elements of distinctive species, form, size,
arrangement, or other characteristics that will cause predictable rate of spread or
difficulty of control under specified weather conditions.

Plan of Management The document required by the National Parks and Wildlife Act 1974 and which outlines
management policies and actions to be undertaken for a given protected area.

Prescribed Burning The controlled application of fire under specified environmental and weather conditions
to a predetermined area and at the time, intensity, and rate of spread required to attain
planned resource management objectives.

Protected areas National parks, nature reserves, marine parks, wilderness areas, karst reserves, regional
parks, state recreation areas, state game reserves, historic sites and Aboriginal areas etc.

ROTAP Rare or Threatened Australian Plant. This is a national listing of the significance and
conservation status of rare or threatened Australian plants

threatened species A species listed in Schedules 1 or 2 of the Threatened Species Conservation Act 1995.

Threatening processes Processes which threaten, or may have the capability to threaten, the survival or
evolutionary development of species, populations or ecological communities.

Urban/Rural Interface The line, area, or zone where structures and other human development adjoin or overlaps
with undeveloped bushland. Also known as the urban/bush interface, urban interface or
just the interface.

Wildfire An unplanned fire. A generic term which includes grass fires, forest fires and scrub fires.
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2. Policy Environment for Fire Planning

2.1 Fire Management Legislation
NPWS has responsibilities under many pieces of legislation. The primary Acts
are the National Parks and Wildlife Act (1974) and the Rural Fires Act (1997) for
fire management. This chapter will outline the relevant legislation and the
implications for fire management.

2.1.1 National Parks and Wildlife Act (1974)
This Act provides for the care, control and management of protected areas
(including national parks, nature reserves etc) the care and protection of fauna,
flora and the protection of Aboriginal sites and places.

A Plan of Management is written for each reserve under Section 72 (4)(i) of the
Act. This plan should have a written scheme of operations having regard to the
protection of each national park against fire. Fire Management Plans contribute
policies and actions to the development and review of reserve Plans of
Management.

2.1.2 Rural Fires Act (1997)
Under the Rural Fires Act (1997) NPWS is a recognised Fire Authority. The Act
provides for an authority to protect life and property on its lands and to undertake
appropriate measures to prevent fire from entering or leaving its estate. As a fire
authority NPWS can act to suppress fires outside its estate in order to prevent a
fire from entering onto NPWS lands. This includes the suppression of wild fires
on private property.

Section 50 of the Rural Fires Act (Amended) provides for the formation of Bush
Fire Management Committees in Fire Regions. NPWS Sydney South Region is
an active participant on the Sutherland and Wollongong Bush Fire Management
Committees under this section, including providing a representative for the
Executive Committee.

Under Section 52 of the Rural Fires Act, each Bush Fire Management Committee
is to prepare two kinds of bush fire management plans for the rural fire Region or
other part of the state for which it is constituted. These plans are:
• A plan of operations, and 
• A bush fire risk management plan. 
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As a prescribed organisation NPWS is required to implement the provisions of
Bush Fire Management Plans prepared under Section 52 (l) of the Rural Fires Act.

In addition to the above, under the Rural Fires Act the Fire Control Officer for a
Rural Fire Region, when a fire occurs on 'prescribed land', must comply with the
conditions set out by the agency for that prescribed land, in any relevant bush fire
management plan or "other relevant plan" agreed to by the authority responsible
for the prescribed land (Section 38 s4) and to which the Fire Control Officer is
aware of. This Fire Management Plan is such a plan under Section 38(4 )and
44(3) of the Rural Fires Act 1997.

2.1.3 NSW Fire Brigades Act (1989)
The NSW Fire Brigade (NSW FB) has the responsibility for the control of fires for
certain urban areas in the Wollongong and Sutherland LGAs under Section 5 of the
Fire Brigades Act.

Under Section 13(1a) of the Act ‘an officer in charge of fire brigades is, as far as
practical, to carry into effect any plan of operations in force under Section 52 of
the Rural Fires Act 1997 in relation to the place where fire occurs’. As the
Operations Plan refers to Reserve Fire Plans, NSW FB must comply with any
relevant fire plans for NPWS Reserves within their Region.

2.1.4 Clean Waters Act (1970) – CW Act 1970
The Hacking River, Woronora River and Heathcote Creek catchments are classified
as Class P (Protected Waters) under the CW Act, 1970. NPWS is an active member
of the Hacking and Georges River Catchment Committees and is committed to
preventing and/or minimising pollution in the catchments, restoring and
rehabilitating the landscape (NPWS, 2000). Preventative suppression and
rehabilitation works are undertaken with consideration to erosion and water quality.

2.1.5 Threatened Species Conservation Act (1995)
This Act provides for the protection of all threatened plants and animals native to
NSW (excluding fish and marine vegetation) and places specific responsibilities
on applicants, proponents, consent and determining authorities and NPWS in the
fields of environmental planning, development control, recovery planning and
threat abatement planning.

The Scientific Committee established by the Threatened Species Conservation Act
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has listed ‘High frequency fire resulting in the disruption of life cycle processes in
plants and animals and loss of vegetation structure and composition’ as a key
threatening process on Schedule 3 of the Act. Threat Abatement Plans and
Species Recovery Plans will be included into fire management practices as they
are developed.

2.1.6 Environmental Planning and Assessment Act (1979)
Parts III and IV require NPWS to consider any relevant planning instrument in
relation to activities it proposes and under Part V to assess the impact of activities
planned in relation to land for which it is the determining authority (eg national
parks). The Regulation lists those factors which must be taken into account under
Part V of the Act.

An Environmental Impact Assessment accompanies this plan and fulfils the
requirements under Part V.

2.1.7 Local environmental plans
The Councils responsible for areas adjoining the Reserves are Sutherland and
Wollongong. Each local government area has a Local Environmental Plan which
zones land for particular land uses and controls different types of development. All
National Parks and State Conservation Areas are zoned 8(a) within these LEP’s, a
zone reserved for all lands dedicated under the National Parks and Wildlife Act,
1974. Councils have no statutory role or control over activities within this zone.

2.1.8 NSW biodiversity strategy
The NSW Biodiversity Strategy (1999) has been adopted by the New South Wales
Government and develops a collaborative approach to biodiversity conservation.
It's over-riding goal is: "to protect the native biological diversity of NSW and
maintain ecological processes and systems".

Inappropriate fire regimes has been identified as one of the nine types of threats to
biological diversity that exist in Australia. This issue is targeted within the
Biodiversity Strategy by Objective 3.4, 'Improve fire management regimes', and
requires the following priority action (no. 43), ‘Manage fire in accordance with
Ecologically Sustainable Development Principles’. In addition supporting actions
(44 & 45) require ongoing research to be undertaken on the effects of fire on
biodiversity and land management practices.
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This document is intended to assist managers in achieving the goals listed in the
NSW Biodiversity Strategy.
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2.2 Fire Management Policies of NPWS
The NPWS Fire Management Manual and Corporate Plan outline NPWS fire
management policies. These policies are driven by the legislative requirements
and are applied to all NPWS reserves.

The NPWS Fire Management Manual and Corporate Plan state the following
policies in relation to bushfire management:

• NPWS regards fire as a natural phenomenon, one of the continuing physical 
factors of the Australian environment.

• NPWS recognises the evolutionary adaptation of many native species of plants 
and animals to fire regimes.

• NPWS accepts that fire can be a useful management tool. 

• Fire is and will be used as a fuel reducing agent where this does not conflict 
with management objectives.

• Where life and property are directly threatened by fuel conditions, all steps 
will be taken to minimise risks, with other management needs regarded as
secondary considerations.

All prevention and suppression works will, where possible, be pre-planned and
coordinated with neighbour and other agencies likely to be affected by NPWS
activities. NPWS will undertake fire prevention programs, though public
education and through local supervision and enforcement of the Acts and
regulations applying to fires.

2.3 Management Objectives for the Reserves
Royal and Heathcote National Parks are managed in accordance with the general
objectives for the management of national parks in New South Wales:

• The protection and preservation of scenic and natural features; 
• The conservation of wildlife and natural biodiversity; 
• The maintenance of natural processes as far as is possible; 
• The preservation of Aboriginal sites and historic features; 
• The provision of appropriate recreation opportunities; 
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• The encouragement of scientific and educational enquires into environmental 
features and processes, prehistoric and historic features and park use patterns.

Garawarra State Conservation Area is managed in accordance with the general
objectives for the management of state conservation areas in New South Wales:

• The protection of natural and cultural heritage; 
• The maintenance of scenic values; 
• The provision of a range of recreation opportunities consistent with the 

protection of the natural and cultural heritage.

The Plan of Management for Royal and Heathcote National Parks and Garawarra
State Conservation Area (NPWS, 2000) also identifies the following specific
management objectives:

• Royal National Park will be used as a primary venue within the Sydney 
metropolitan area for the promotion of natural and cultural heritage
conservation in NSW and promoting the work of NPWS;

• The protection and, where necessary, restoration of natural heritage values 
within Royal NP, Heathcote NP and Garawarra SCA as part of the system of
parks and other protected lands of the Woronora area within the Sydney Basin,
with emphasis on the protection of biodiversity and maintenance of the
ecological relationships between the reserves and adjacent natural lands;

• To protect the catchment of the Hacking River; 

• To protect scientifically important coastal features; 

• To protect rainforest in the upper catchment of the Hacking River; 

• The historic recreational settings and cultural landscapes in Royal NP will be 
conserved;

• The increased use of Royal NP for environmental education purposes will be 
promoted;

• Royal NP will continue to provide outdoor recreational opportunities at 
existing levels within the established facility areas;

• The balance of Royal NP and Heathcote NP will continue to provide outdoor 
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recreation opportunities at existing levels within the established facility areas;

• The balance of Royal NP and Heathcote NP will continue to provide non-
motorised and low key bushwalking and bush camping opportunities in a
natural setting;

• Limited development of Garawarra SCA will be catered for to meet 
anticipated increase in recreational demand, but only to the extent that the
natural and cultural resources of the area are not compromised nor its value as
part of the larger conservation area;

• The promotion within the local community, particularly neighbours of the 
three areas, of the importance and purpose of management programs necessary
for the protection of natural features and the control of fire, weeds and feral
animals.

2.4 Fire Management Objectives for the Reserves
The primary objectives for fire management in Royal, Heathcote and Garawarra
reserves are:

• To prevent the occurrence of unplanned bushfires on the Reserves; 
• To suppress unplanned bushfires occurring on the Reserves; 
• To minimise the potential for spread of bushfires on, from, or into the 

Reserves;
• To protect from bushfires, persons and property on, or immediately adjacent 

to, the Reserves;
• To manage bushfires to avoid the extinction of all species which are known to 

occur naturally within the Reserves;
• To protect from damage by bushfires all Aboriginal sites, historic places and 

culturally significant features known to exist within the Reserves.

2.5 Environmental Impact Assessment Process
NPWS as a nature conservation agency regards the assessment of its activities on
the environment to be of paramount importance. In the case of fuel management
works carried out on NPWS estate, NPWS is both the proponent and determining
authority in the assessment of those works (under Section 111 of the
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Environmental Planning and Assessment Act 1979).

As all fuel management works are considered by NPWS to be an ‘activity’ under
the Environmental Planning and Assessment Act 1979 the strategies and
management activities proposed in this plan will be subject to an environmental
impact assessment.
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3 Description of the Reserves

3.1 Location
Royal and Heathcote National Parks and Garawarra State Conservation Area
cover approximately 18,219 ha of land reserved for conservation and recreation
purposes. Regionally, they form part of a large tract of natural bushland on the
Woronora Plateau which also includes the catchment areas managed by Sydney
Catchment Authority to the south and west, the Department of Defence lands to
the north-west, the Illawarra Escarpment State Conservation Area and adjoining
escarpment lands to the south and other Crown lands (NPWS, 2000).

Royal National Park (15,068 ha) is situated 30km north of Wollongong, and
adjacent to the southern fringe of metropolitan Sydney. It is bound to the north by
Port Hacking, to the east by the South Pacific Ocean and to the west by the main
transport corridor between Wollongong and Sydney, which roughly follows the
watershed between the Hacking and Woronora River Catchments. The north-
western portion of Royal National Park is contiguous with suburban Sydney
(Bundeena, Maianbar, Grays Point, Gymea Bay, Loftus, Yarrawarra, Engadine,
Heathcote, Waterfall and Otford are adjacent to the NP). Two suburbs, Bundeena
and Maianbar are enclosed within Royal National Park.

Heathcote National Park (2,251 ha) lies to the west of Royal National Park and the
main transport corridor, in the Woronora River catchment. It is bound by
Holsworthy Army Range and Catchment lands on its western and southern sides,
Royal National Park and Engadine, Heathcote and Waterfall villages on its eastern
side.

Garawarra State Conservation Area (900 ha) consists of two sections: one is
situated between the Southern Freeway, the Illawarra Railway and Helensburgh;
and the other is bounded by Royal National Park to the north and west, by the
Illawarra Railway to the south and by the Hacking River to the east. All of the
state conservation area lies within the upper catchment of the Hacking River.

The Reserves are within the local government areas of Sutherland and
Wollongong.



Fire Management Plan (October 2003) Royal Reserves : Volume 1

25



Fire Management Plan (October 2003) Royal Reserves : Volume 1

26

3.2 Terrain
The reserves are part of the physiographic region called the Woronora Plateau.
This lies east and south of the Cumberland Plain; it is a deeply dissected sandstone
plateau with Wianamatta Group shales occurring as thin lenses. Upland swamps
are a common feature towards the coast.

Royal National Park consists of a low plateau broken by the Hacking River,
Kangaroo Creek and South West Arm Creek which have cut deep valleys through
the centre of the Reserve as they flow north into Port Hacking. There are a
number of smaller drainage systems flowing in an easterly direction which
discharge directly into the Pacific Ocean south of Port Hacking. Steep slopes,
ridges, rocky outcrops and streams punctuated by small waterfalls and pools are a
feature of the landscape (Fairley, 1995).

The high cliffs are a feature of the coast, especially between Curracurrong and
Garie. The central plateau area is known as the Curra Moors. From Garie south,
the Narrabeeen series of sedimentary rocks appear at the base of the cliffs. These
contain many layers of shale which, when eroded slump into slopes instead of
forming cliffs. From Garie to the Illawarra Escarpment the Narrabeen layers have
produced rich shale-derived soils in sheltered coastal valleys. These support
pockets of closed moist forest and rainforest (NPWS, 1993).

All of these landscapes are characterised by the potential for, or presence of severe
sheet erosion (which can occur during storms after ground cover has been
removed by events such as bushfires). Gully erosion often to bedrock occurs
along unprotected tracks and management trails (Hazleton and Tille, 1990).

The analysis of aspect used flat, north-east, south-east, south-west and north-west 
is shown in Map 4. A dominant feature is the south-west and north-west slopes.
These slopes are generally dry with moderately timbered with light undergrowth,
being exposed to southerly, westerly and northerly winds. Rainforest or moist
vegetation is associated with the gullies or south-east, north-east slopes.

The majority of the Reserves have undulating to moderate slopes (< 19o) (Map 3). 
The steep areas are associated with the Hacking River, the southern coastal cliff
line and the northern part of Heathcote NP. Where fire runs up the steeper slopes
(and particularly drier slopes) its rate of spread is significantly increased. Such
slopes also contribute to the potential fire spread by spot fires.

The undulating to moderateslopes follow the tributaries.  These tributaries can often 
act as ‘funnels’ for fire movement.  The orientation of the valleys can effect the 
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movement and spread of fire in the area. The elevation and slope influence the
vegetation and fuel.

Zierholz et al (1995) suggest areas that have a high erosion risk are steep; NW and
exposed aspects; with shallow, erodible and dry soils eg heath. Coupled with hot
burns and intense rain (such as summer storms) these areas could experience high
levels of erosion. In comparison, areas that have a low erosion risk are SE and
sheltered or shady aspects, have deep organic, damp soils eg rainforest. Cool or
no burns and gentle rain results in low erosion risk.

Fire behaviour and fire history is outlined in Chapter 4.



Fire Management Plan (October 2003) Royal Reserves : Volume 1

28



Fire Management Plan (October 2003) Royal Reserves : Volume 1

29



Fire Management Plan (October 2003) Royal Reserves : Volume 1

30



Fire Management Plan (October 2003) Royal Reserves : Volume 1

31

3.3 Biodiversity

3.3.1 Vegetation
A summary of the dominant species in the vegetation communities is listed in
Appendix 1. Map 5 shows the vegetation communities’ distribution.

The Reserves have a wide range of plant communities, including several types of
rainforest, freshwater swamps and estuarine wetlands. There is also a wide range
of ecotonal and boundary transitions which create a richness of floristic variation
not found within such a small area in other Sydney Reserves (NPWS, 2000). Well
over 1000 plant species have been recorded, including 26 species which are listed
as nationally rare or threatened.

Heathcote National Park is a rare example within the Sydney Basin of vegetation
that has not experienced frequent burning. Although burnt in 2001/02 fire season
prior to this it has not been burnt by an extensive fire since the 1976/77 fire
season.

The upper catchment of the Hacking River for both Royal NP and Garawarra SCA
exhibits significant stands of subtropical and warm temperate rainforest. This is
the result of higher rainfall in the south and the occurrence of richer soils of the
Narrabeen Group shales which are exposed in the deep gullies.

There are three distinct types of wetlands in the Reserves:

• estuarine wetlands: (mangroves/saltmarsh),  
• freshwater lagoons: (Jibbon and Marley) and  
• upland swamps: (Uloola Swamp, Walumarra track in Royal NP and Girronba 

Swamp, Girronba Vale, upper Girronba Creek, Arbon Valley, Moorabinda
Gully and upper Heathcote Creek in Heathcote NP).

Heath vegetation covers the exposed sandstone plateau surface and is prominent in
eastern Royal National Park. Heath communities include mallee heath, headland
heath, sandstone heath, rock pavement heath and dune scrub. Mature stands of
heath occur in Heathcote National Park at Mt Minda, Mt Mooray and Bonel
Rocks.

Shale forest occurs on the western edge of Royal National Park at Loftus and at
Helensburgh. These patches are significant because they are remnants and have
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limited distribution.

Endangered Ecological Communities listed by the Threatened Species
Conservation Act include:

• Kurnell Dune Forest near Bundeena. 
• Sutherland Shire Littoral Rainforest on sandunes at Marley, Jibbon, 

Curracurrang and Garie.

Many of the plant species within the reserves are fire sensitive and have a reliance
on seed stock stored within the soil or recolonise from surrounding areas
following a fire. As the reserves are within a largely urban area the opportunities
for re-colonisation are being reduced due to development of surrounding land.
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source: (D. Keith 1993)
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To date twenty-four species of rare or threatened Australian plants (ROTAP’s)
have been identified within the reserves (Table 1).

All species will require further research and monitoring to ensure their protection.
Table 4 lists the required fire regimes for ROTAP species.

Table 1. ROTAPs present (Briggs & Leigh, 1995; NPWS Wildlife Atlas) 

SPECIES RESERVE COMMUNITY
CONSERVATION
CODE

Burnettia cuneata

Lizard Orchid

Sandstone Gully Forest (found in swamps) 3RC

Corybas undulatus

Tailed Helmet Orchid

Eastern Heath 2KC

Darwinia biflora Sandstone Ridge Woodland 2VCa
Darwinia diminuta Sandstone Ridge Woodland and Gully Forest 3RCi

Darwinia grandiflora Sandstone Ridge Woodland, Gully Forest and
Eastern Heath

2RC

Diuris aequalis

Donkey Orchids sp.

Eastern Heath 3VC

Eucalyptus camfieldii

Heart-leaved Stringbark

Sandstone Ridge Woodland and Gully Forest,
Upland Swamp and Eastern Heath

UNCONFIRMED

2VCi

Eucalyptus leuhmanniana

Yellow-topped Ash

Sandstone Ridge Woodland and Gully Forest 2RCa

Genoplesium baueri

Midge Orchid sp.

Sandstone Ridge Woodland, Gully Forest 3RC

Gonocarpus salsoloides

Nodding Rasport

Sandstone Ridge Woodland and Gully Forest
(mostly swampy areas).

3RCa

Grevillea longifolia Sheltered valley sides on sandstone, usually close
to creeks, but occasionally on scrubby tops.

2RC

Hibbertia nitida

Shiny Guinea Flower

Sandstone Ridge Woodland, Warm
Temperate/Subtropical Rainforest

2RC

Leucopogon exolasius Sandstone Ridge Woodland 3VC
Lomandra brevis Sandstone Ridge Woodland and Gully Forest 2RC

Lomandra fluviatilis Sandstone Ridge Woodland and Gully Forest.
Found in dry rocky creek beds.

3RCa

Melaleuca deanei

Deane’s Honeymyrtle

Sandstone Ridge Woodland. Found in marshy
heath on coastal sandstone plateaus.

3RC

Monotoca ledifolia Restricted to Heathcote National Park. Found in
dry open heath on shallow soils.

3RC
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Papillilabium beckleri Sandstone Ridge Woodland, Eastern Heath,
Rainforest. (found mostly along creeks).

3RC

Pultenaea aristate Found in heath and woodland on sandstone.
Restricted to the Woronora Plateau from
Helensburg to Mt Keira.

2VC

Platysace stephensonii

Stephenson’s Platysace

Scattered in coastal heaths. 3RC

Tetratheca neglecta Sandstone Ridge Woodland, Eastern Heath and
Warm Temperate/Subtropical Rainforest

3RC

Thysanotus virgatus Sandstone Ridge Woodland and Gully Forest 3RC

Typhonium eliosurum 3EC
KEY:
2: geographic range less than 100,km
3 geographic range more than 100km
C has at least one population reserved within a National Park
E Endangered, at serious risk of disappearing from the wild in 10-20 years
V vulnerable; at risk of disappearing from the wild in 20-50 years
R Rare; currently rare but with no identifiable threat
a 1000 plants or more are known to occur within a conservation reserve
i less than 1000 plants or more are known to occur within a conservation reserve 
t total known population reserves
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3.3.2 Fauna
The Reserves are in a unique position in having two surveys completed, one after
the extensive 1994 fires, the second in 1997 (Andrews, 2000).   245 native species 
of vertebrate comprising 17 frogs, 37 reptiles, 163 birds and 28 mammals have
been recorded for the reserves. Of this number, 25 species are listed as rare or
endangered in Schedule 1 and 2 of the Threatened Species Conservation Act 1995
including:

• Sooty and Powerful Owls, Superb Parrot; Regent Honeyeater; 
• Red-crowned Toadlet, Green and Golden Bell Frog, Giant Burrowing Frog, 

Heath Monitor and the Broad-headed snake;
• Large Pied Bat, Common Bent-wing Bat, Large-footed Mouse-eared Bat, 

Greater Broad-nosed Bat, Great Pipistrelle;

The tall moist eucalypt forests and rainforests of the Hacking River catchment
support the majority of the mammals known in the reserves. Many of the animals
were recorded in unburnt forest in Heathcote National Park (such as the Eastern
Pygmy Possum, Long Nosed Bandicoot, Grey-headed Flying Fox). Other species
exhibited low capture rates in burnt sites in Royal and Garawarra such as the
Brown Antechinus and Swamp Rat. This suggests the importance of an unburnt
mature forest (such as Heathcote NP) to act as a refuge for certain species in areas
of high fire frequency (pers comm D Andrews, 1999). 

Local extinctions for the reserves include:

• The Greater Glider was not detected in the 1997 survey (Andrews, 1999) in 
the moist Blackbutt forests of the Hacking River. Prior to the 1994 fire it was
readily observed in this area, and it is suspected that it may now be locally
extinct in Royal National Park (Andrews, 2000). 

• It is unknown whether the Dusky Antechinus is locally extinct in Royal 
National Park (southern moist eucalypt and littoral rainforest).

• The Koala has not been recorded in the Reserves for the last 10 years.  The 
nearest known colony is at Wedderburn in the O’Hares Catchment (Andrews,
2000).   

• Platypus (Ornithorhyncus anatinus) have not been recorded for many years.   
• Maximising continuity of vegetation on a regional basis as wildlife habitats is 

of critical importance. 
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The Swamp Wallaby favours thick undergrowth in forests, woodlands and heath.
It appears to be the only species of large macropod left in Royal (Andrews, 1999).

The Red Crowned Toadlet is found in Royal National Park throughout a wide
range of vegetation communities and substrates (both sandstone and shale
derived) (Andrews, 1999). It is possible that some frog species previously known
for Royal NP such as the Green and Golden Bell Frog and Brown Toadlet are
locally extinct. It is unknown what the specific threatened processes are, they
could include fire frequency, disease or climate change (Andrews, 1999).

The most important habitats herpetologically are:

• Rainforests along Lady Carrington Walk 
• Coastal heaths, particularly above the high cliffs; riparian habitats of the 

smaller creeks particularly in the upper Hacking River catchment
• Wetter forests on the Garawarra escarpment and  
• Freshwater swamps. 

Generalised fire regime requirements for some of these species are outlined in
Chapter 5.



Fire Management Plan (October 2003) Royal Reserves : Volume 1

38

3.4 Cultural Heritage

3.4.1 Aboriginal Sites
The Reserves conserve a suite of comparatively undisturbed Aboriginal sites.
They are an important sample of the regionally distinctive art and engraving sites
that are found south of the Georges River and north of Lake Illawarra.

Aboriginal heritage within the Reserves include rock engravings, middens, art sites, 
occupation sites, axe grinding grooves, charcoal drawings, hand stencils and
sacred sites. These sites are located throughout the Reserves and details of each
site are recorded on a database with restricted access at the NPWS Cultural
Division at Head Office. As all Aboriginal sites are protected both on and off
NPWS estate these sites will be protected from fire as much as possible.

Aboriginal sites in the parks are of importance to the present day Aboriginal
community for cultural revival, educational and historical reasons. Further
research may also reveal the presence of places of spiritual or ceremonial
importance to Aboriginal people living at La Perouse or on the South Coast.

3.4.2 European Sites
Royal National Park is of national historical significance as the oldest national
park in Australia. Physical evidence surviving in the park, together with
documents, demonstrates the evolving philosophy and practice of recreation and
conservation in Australia. This evidence is widespread and ranges from the
unobtrusive (eg stumps of logged trees and other evidence of timber getting) to the
obvious (eg the cabin groups at Era and the cultural landscape of the Audley
precinct).

Historical heritage within the Reserves can be grouped into buildings, stonework, 
historic plantings, roads, fences and foundations. The location of these assets can
be seen on Map 6.

The Audley Precinct includes wooden structures such as the Boatshed and
dancehall, and historic plantings at Allambie Flat.

The impacts of fire on some historical assets can be devastating whilst others such
as roads, stonework and foundations remain relatively unaffected by most fires.
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3.4.3 Recreational use and facilities
The Reserves provide an important recreational resource for the people of Sydney
and the many tourists that visit each year.

A survey in 1990 into visitation to national parks in the Sydney area, found that on
average 4.4% of the population of metropolitan Sydney visits Royal National Park
in a month, a rate of use which is exceptionally heavy when related to the
Reserve’s small size. The heaviest use periods are fine weekends, public holidays
and school holidays when the popular areas are often full to capacity or over-
crowded. Weekdays and rainy weekends are periods of comparatively light visitor
use. Use is higher in summer than winter (NPWS, 2000).

There are no comparable statistics on the use of either Heathcote National Park or
Garawarra State Conservation Area.

Recreational use includes bushwalking, mountain biking, picnicing and
swimming.

The high visitation rates, and the sometimes-remote nature of the recreation
necessitates consideration of evacuation and development of refuge areas in the
event of a wildfire.

Many of the walking tracks have infrastructure such as walkways, lookouts and
bridges such as those on The Coast Walk, the Walumarra Track and the Bungoona
Path.

Other facilities include picnic tables, picnic shelters, toilets, interpretative signs
and car parks such as at the Audley, Wattamolla and Garie precincts.
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4 Description of the Fire Environment

4.1 Wildfire History
The Dharawal Aboriginal community, which inhabited the area prior to European
arrival, are known to have used “fire stick” practices to manage the food resources
within the current Reserves. There is little detail on their methods and techniques
used in this area as the community died out not long after European settlement.

Records of bushfire history of the Reserves have been maintained since 1965 and
are shown in Maps 7 and 8. Fire years are recorded from July to June

Fire history records show that some years experience many small fires and other
years a single or few large fires. This variation is related to many factors: the
prevailing weather conditions, time in reporting outbreaks, available resources and
response time from both NPWS and volunteer units, fuel levels (both across the
Reserves and in specific locations), accessibility, lines of suppression available to
fire fighters and emergency priorities (ie direct attack of fire or property
protection).

Royal National Park has a long and varied fire history since 1967. Almost without
exception from 1965/66 to 2001/02, a fire season has not gone by where a fire has
not occurred within the park. Major fires, in which 50% or more of the park was
burnt occurred in 1968/69, 1988/89, 1993/94 and 2001/02 fire seasons. The most
recent major fire, occurred in December 2001- January 2002 and affected 52 % of
the park.

Garawarra State Conservation Area has had fewer fires than the Royal National
Park. This could be attributed to the moist vegetation communities, the terrain
and lower visitation. A major fire occurred within the park in the 1993/94 fire
season and affected 52% of the reserve and again in 2001/02 fire season and
affected 72% of the reserve.

Heathcote National Park has had the lowest incidence of wildfire of the three
reserves. It has had one major fire in the 1976/77 fire season where 70 % of the
reserve was burnt and the recent major fire in 2001/02 fire season where 99% of
the reserve was burnt.

Many of the extensive fires in Royal National Park have resulted from ignitions on
the western side of the park which have run eastwards, under extreme weather
conditions, to the coast. For example, the January 1994 fire started on the
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Parklands trail at East Heathcote and was aided by a second fire lit at the
Helensburgh tip adjoining Garawarra State Conservation Area. The December
2001 fire started in the Wedderburn / Appin area and ran east and north to affect
Heathcote NP, Garawarra SCA and Royal NP.

Deliberately lit fires emanate from areas of access within the reserves such as
walking tracks, management trails, and from areas of urban settlement around the
Reserves. These trail areas although affording control lines and rapid access for
suppression of fires also allow greater opportunities for arson. The trail network
also provides locations where stolen vehicles can be dumped and subsequently set
alight.
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excluding 1993/94 & 2000/01)
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4.2 Prescribed Burning
Records of hazard reductions have been kept since 1977 and are shown on Map 9.

Hazard reduction has generally occurred around village/urban areas or assets.
Areas around Engadine, Helensburgh, Waterfall, Audley, Maianbar, Bundeena
and Wattamolla have historically been hazard reduced through prescribed burning.

The high incidence of large area wild fires caused by arson have hampered the
implementation of an effective hazard reduction program. In addition, the
Reserves are subject to frequent rainfall events caused by coastal weather that
reduce the window of opportunity for the implementation of effective fuel
reduction burning.

4.3 Fire Frequency
Fire frequency is the number of fires occurring at a given site over a selected
period of time. It is a critical factor in understanding the threat to property and the
affects of fire on biodiversity. The fire frequency for the Reserves is shown in
Map 10.

Fire frequency for Royal National Park is summarised as follows:
• Since 1978/79 the majority of Royal National Park has had at least two fires 

(1993/94 and 2001/02).
• The eastern side of Royal has had two fires (1988/89 and 1993/94) 
• The western side of Royal has had three fires (1980/81, 1993/94 and 2001/02) 
• Patches of Royal that have had three fires since 1978/79 are located at Garie 

Beach, Bundeena, Temptation Creek, Wattamolla and around East Heathcote.
• Areas that have had four fires since 1978/79 are west of Bundeena, top north-

west corner of Royal NP (Temptation Creek area), East Heathcote and
Wattamolla.

• Areas that have had five fires since 1978/79 are East Heathcote.
• Areas that have not been burnt are along the coastline at the southern end of 

the park, and along Lady Carrington Drive.

The majority of Heathcote National Park has had only one fire in the period
1978/79 and 2001/02. The northern tip off Heathcote Road has had 2 fires
(1989/90 and 1978/79), and west of Heathcote National Park has had two fires
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(1978/79 and 2001/02).

The eastern part of Garawarra SCA has had two fires (1993/94 and 2001/02).
There is an unburnt strip following watercourses. South of Waterfall is a patch
that has been burnt three times (1979/80, 1993/94 and 2001/02). Fire frequency
will be discussed in relation to biodiversity management in Chapter 5.
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4.4 Fire Weather

4.4.1 Climate
The Reserves experience a temperate climate. Sydney has a warm and wet
Summer-Autumn season and a cool and dry Winter-Spring season.

Climatic data from the Bureau of Meteorology for Audley in the north of Royal
NP (1979 - 1997) shows it to have an average annual rainfall of 1150mm ranging
from a maximum of 1669mm to a minimum of 631 mm. Rainfall in the south of
the Park would be higher than Audley due to the increased elevation and the
coastal escarpment, however no detailed climatic records are available (Andrews,
2000; Bureau of Meteorology, 2000). 

The mean annual rainfall for the park is 1220mm, with rainfall occurring on average 
105 days per year. The main source of rainfall is storms, mostly from the south 
(SE-SW) but occasionally from the north at night.  These predominate between January
 and July, during which time 70% of the annual rainfall occurs. 

Mean summer and winter temperatures are 25° C and 16° C respectively.  Daily
maximum temperature exceeds 30° C on 14 days of the year (between 
September and April) and is less than 15° C on only 15 days (April to October). 

During the summer, north-easterly and easterly winds predominate, bringing moist 
humid conditions. Winter winds are typically from the west and south, resulting in 
dry to moist conditions (Bureau of Meteorology, 2000). 

4.4.2 Conditions associated with wildfire 
The NSW fire season tends to reach its peak in the summer in most southern parts 
of the state but most months of the year have some potential for bushfires.  The 
main fire season starts in October or November and extends into January and 
February (Luke and McArthur 1978).  It is also not uncommon to have a 
protracted fire period that extends into autumn or begins in late winter. 

During extreme fire weather conditions the prevailing winds through the Reserves 
are from a westerly direction.  This has severe consequences once a fire is ignited 
within any of the three reserve areas as several urban settlements are threatened 
from a fire moving in an easterly direction under such conditions. Grays Point, 
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Heathcote, Waterfall and Helensburgh are all under potential threat from a bush
fire in these extreme conditions but it is the townships of Maianbar and Bundeena
within the Royal National Park that are particularly vulnerable to the threat of fire.

Extreme fire weather conditions occur when drought conditions coincide with
days of strong north-westerly winds. This is most likely to occur in the months of
November, December and January.

4.4.3 Conditions suitable for prescribed burns
A prescribed fire is one that has been planned to achieve a management purpose,
either the reduction of fuel levels, for biodiversity management or for
experimental purposes. In the majority of cases the type and location of
prescribed fire for hazard reduction purposes will not be the same as that required
for conservation purposes (Bradstock and Scott, 1995), therefore different
prescriptions for different purposes are required.

The most favourable periods for prescribed burning occur when there is:

• dry surface fuels (moisture levels of 10-20%) ;
• a high level of moisture recovery in fine fuels at night;
• a low probability of dry north-westerly winds.

Prescribed burns are predominantly conducted in the spring and autumn months
ie. outside the summer fire danger weather period. Weather conditions during
these months can vary greatly from year to year and planned burns may be delayed
due to unsuitable weather. Conditions during winter are usually regarded as being
too cool and damp for effective prescribed burns.

Conroy (1993) recommends spring and late summer as the preferred times for
prescribed burning in the Sydney Basin, due to the frequency of atmospheric
temperature inversions in autumn which tend to trap smoke close to the ground.
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4.5 Bushfire Behaviour Potential
Bushfire behaviour potential is a relative term used to describe the likely
behaviour of any bushfire. The main determinants of fire behaviour are
topography, vegetation and weather conditions.

The highest bushfire behaviour potential occurs in areas containing heavy loads of
elevated fuels on steep, dry, north to north-westerly facing slopes or exposed
elevated plateaux which are subject to periods of hot, dry, windy weather.

The vegetation of the Reserves was mapped by structure and association (Keith,
1996). The maps were used for the preparation of strategies for biodiversity 
conservation and in the computer based modelling of bushfire behaviour potential.

It is possible to combine many of the different vegetation types into major fuel
groups based on their effect on fire behaviour. The vegetation of the Sydney
region has been described as belonging to one of five major fuel groups (Conroy
1998). These are; grassland, shrub land, woodland, open forest and rainforest.
Fuel levels are assigned to each of these groups for the computer modelling
process. Bushfire behaviour potential is analysed using a method developed by
the Southern Regional Fire Association of NSW (SRFA, 1994).

Locations of higher and medium bushfire potential provide an indication of
conditions conducive to higher fire intensity and uncontrollable bushfire spread
more often than lower rating areas. Areas where high bushfire behaviour potential
occur are on the steep west facing slopes such as those along Lady Carrington
Drive following the Hacking River and near Lilyvale.

Fire behaviour in the lower rating localities may also on occasions reach
uncontrollable proportions but this is likely to be less often and fire behaviour less
intense. The coastal plateau from Bundeena to Garie Beach is classified as low to
medium bushfire behaviour potential.

The mapping of areas into higher, medium and lower bushfire behaviour potential
does not indicate how often an area will receive potentially damaging fires nor the
actual intensity of a fire. It does however provide a useful comparative ranking
indicating sites of higher and lower potential fire behaviour. Sites of negligible
bushfire behaviour potential are usually reliable inhibitors of wildfire spread.
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4.6 Damage Potential
Damage potential is a term used to describe the likelihood of a bushfire causing
damage to an asset.

The damage potential of wildfires on the Reserves can be placed into four
categories: life and property, socio-economic values, tourism and recreation,
natural heritage and cultural heritage.

4.6.1 Threats to Life and Property
The potential threat to human life is regarded as the most important of all bushfire
threats and the highest priority is given to the protection of life and adjoining
property.

The Reserves are in an urban setting. Royal National Park has adjoining suburbs
of, Grays Point, Loftus, Yarrawarrah, Engadine, Heathcote, Waterfall and Otford.
It also surrounds three areas these being Bundeena, Maianbar and the Warumbul
Church Camps. Heathcote NP is bounded by Engadine, Heathcote, Waterfall,
villages on its eastern side. Garawarra SCA has Helensburgh as a boundary.

The implication of this setting is that fuel levels near neighbouring properties need
to be managed carefully. Residences adjacent to areas of high bushfire behaviour
potential are considered as being most vulnerable for example, Heathcote,
Helensburgh, and Waterfall. To assist in the protection of these urban areas the
development and maintenance of asset protection or strategic bushfire
management zones will be essential.

During wildfire events NPWS works with Sutherland and Wollongong Bushfire
Management Committees, Police, Volunteer Bush Fire Brigades, neighbours and
other authorities to protect life and property. The Reserves may be closed during
wildfire events and park visitors will be advised of the situation and evacuated if
considered necessary.

NPWS will also work with Local Government to ensure that development and
building approvals take into consideration the need for fire radiation zones and
management trail access to be built into development proposals off park in
accordance with the Department of Bush Fire Services’ (1991) ‘Planning for Bush
Fire Protection’ and the Australian Standard ‘Construction of Buildings in
Bushfire Prone Areas’ AS3959 (1991).
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4.6.2 Threats to Socio-Economic values
There are four commercial operators within the Reserves. These are the three
kiosks located at Wattamolla, Garie and Audley and the Audley Boatshed. The
closure of Royal National Park, or the damage to the buildings will necessarily
effect these operators.

4.6.3 Threats to Tourism and Recreation
The Reserves (particularly Royal National Park) provide a significant contribution
to the appeal of the area to tourists and tourism is an important component of the
economy of Sydney.

Bushfires may threaten recreational values in a number of ways including:

• damage or destruction of facilities; 
• temporary closure of areas during bushfires; 
• longer term closure of damaged or rehabilitating areas; 
• alteration of the aesthetic appeal of an area, either temporarily (eg blackened 

bushland) or longer term through erosion, etc.;
• alteration of vegetation structure and type.  

4.6.4 Threats to Natural Heritage
Historically fire has been excluded from some areas for many decades while other
areas have been burnt every few years. Both extremes eventually lead to a loss of
floral (and consequently faunal) biodiversity.

The threat to fauna and flora is less from a single wildfire than it is from
inappropriate fire regimes (ie. the combination of fire frequency, fire intensity,
season, etc).

While knowledge of the most suitable fire regimes  is far from complete there is 
sufficient evidence to offer broad guidelines.   These are summarised in Tables 3, 4 and 5,

pp 54,55 & 56). 

The preparation of an Environmental Impact Assessment or Review of 
Environmental Factors (REFs) prior to any prescribed burn should address all 
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possible threats to endangered or vulnerable fauna, plants or communities.

4.6.5 Threats to Cultural Heritage
Bushfires can cause damage to historic sites, either directly or indirectly. It is
imperative that the locations of historic and cultural sites be known as far as is
possible to minimise any impacts that fires and fire management can have on
them.

Aboriginal heritage sites in the Reserves are of three broad types.

• Rock engravings - can be affected by high intensity fires causing exfoliation or 
splitting of the sandstone surface, or marked by falling trees.

• Art sites - affected as above, although more vulnerable to damage by 
exfoliation due to the thin layer of rock actually pigmented.

• Shell middens - can be exposed to erosion after fire.   

Fire management activities can cause damage to heritage items through
construction of management trails and helipads, driving of fire vehicles over sites
and inappropriately placed control lines.

Timber buildings are especially vulnerable to destruction by fire. The Boatshed
and the Dancehall at Audley are historically significant timber buildings that
should be protected from fire.
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5 Fire Management

This section will outline how NPWS will manage the Reserves in terms of fire
management.

5.1 Fire Management Zones

Bushfire Management Zones are defined areas within the Parks for which specific
fire management objectives and strategies have been developed. The zones are
shown on maps 11a, 11b and 11c.

The zones used in the Plan are adapted from the fire management zoning policy of
the NSW NPWS as defined in the Guidelines for the Preparation of Reserve Fire
Management Plans (NPWS 1998). The Coordinating Committee has adopted a
similar zoning policy. The NPWS zones will be reflected in the local Bush Fire
Risk Management Plans.

Table 2 describes the objectives, generalised prescriptions and methods for each
Zone. Appendix 2 summarises the zones in the Reserves.

Table 2 Bushfire Management Zones
Zone Objective Description Methods

Asset
Protection
Zone

To minimise the risk
of bushfire damage to
life and property and
to protect assets.

Areas immediately
adjacent to assets at
risk.

Fuel not to exceed 5 t/ha.
Fuel managed by
slashing, selective shrub
clearing, construction of
radiation barriers, trail
construction or burning.
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Strategic Fire
Management
Zone

To provide for
strategic containment
of wildfires, to
provide safe access to
bushfire fighters and
to assist with the
achievement of a fire
regime which is
consistent with reserve
management
outcomes.

Usually adjacent to
infrastructure (eg
firetrails, roads,
walking tracks and
cleared boundaries)
for the purpose of
adding depth to the
effectiveness of these
features to further
reduce the risk of
wildfires escaping
zone boundaries.

Fuel not to exceed 15
t/ha,
Suppress or contain fires
inconsistent with the fire
prescription.
Fuel managed by
slashing, selective shrub
clearing, construction of
radiation barriers, trail
construction or
prescribed burning.

Heritage
Area
Management
Zone

To manage bushfires
to meet the
conservation
objectives for species,
populations, habitats,
wilderness areas or
cultural heritage
values which may be
at risk of long-term
damage as a result of
inappropriate bushfire
regimes.

Areas that are
managed specifically
for conservation
objectives and
incorporate any
natural or cultural
heritage feature which
requires special fire
management
attention.

To be determined
according to the area.

Suppress fires
inconsistent with the fire
prescription.
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5.2 Management Areas

In addition to ‘Zones’, this plan uses ‘Management Areas’. The purpose of the
Management Areas is to
• provide a convenient method of naming Zones,
• summarise extensive ecological and fire history information, and
• provide a quick reference to details of the area for incident operations.
The Management Areas are delineated by roads and trails or by significant natural
features such as watercourses.

The Management Areas for the three reserves are shown in Map 14a, 14b and 14c.
Each Management Area may have one or more fire management zones within it.
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5.3 Protection of Neighbours, visitors and facilities

The areas directly abutting urban interfaces have been classified as Asset
Protection Zones within this plan to indicate the importance of maintaining low
fuel levels (less than 5 tonnes per hectare) there as a barrier to the spread of fire.
The Asset Protection Zones are shown on the Management Zone Maps for each
Reserve.

There are a number of methods to reduce fuel loads. A combination of techniques
will be used.

• Prescription burning. This method has been utilised for some time in many
places as the prime method of fuel and hazard reduction.

• Hand removal, slashing and mowing of vegetation are all viable alternatives
for small areas. They can be effective fuel management tools in the short and
longer term, providing fire protection while maintaining biodiversity and
cultural heritage values and avoiding many of the problems of large prescribed
burns.

• Pile burns ie. the burning of piles of weeds or other vegetation can help to
reduce fuel loads on a small scale and promotes the germination of many types
of plants.

In the case of an endangered species of plant or situations where burning is
difficult the removal of an area of leaf litter to expose bare soil may successfully
promote germination of seed stored in the soil and avoid the need to burn (Cranny
1999). In addition, hand weeding using Bush Regeneration techniques encourages
the regrowth of native vegetation and minimises the area disturbed, so fewer
weeds recolonise the area.

Protection of life and property adjoining the Reserves can be greatly enhanced by
the awareness and work of neighbouring residents. Education, through the
formation of Community Fireguard Groups with neighbours, the NSW Fire
Brigade, local Councils and other interested parties is recommended. The aim of
such groups is to increase awareness of fire behaviour, assist in its early detection,
explain and encourage practices that will reduce risks to life and property and to
increase understanding of the NPWS fire hazard reduction activities.
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5.4 Protection of Biodiversity

5.4.1 Evaluation of current fire regimes
The occurrence of fire over the last thirty years has exceeded the thresholds for
Rainforest, Riparian Scrub, and Littoral Forest communities (1993/94 fire season).
Biodiversity decline is predicted if a fire occurs in these communities. Most of
the rainforest species within the Reserves are fire sensitive with the structure of
the rainforest community itself adversely affected by fire. It is thought that a
rainforest requires at least 100 years without fire for this structure to return
(Bradstock, pers. comm.). Too many fires in a rainforest community will result in
a change of the species present and alter the community to one resembling more of
a moist forest or woodland and eventually turn it into more of an open woodland
dominated by bracken and blady grass. Rainforest occurs primarily in the upper
Hacking Catchment of Garawarra SCA and Royal NP. Littoral rainforest is listed
under the TSC Act (1997) and require protection.

The Sandstone and Shale Gully Forests occur in sheltered slopes and gullies
throughout the Reserves. These communities are predicted to decline in
biodiversity if there is a high intensity fire within a period of 100-200 years and/or
if two fires occur within 20 years. Biodiversity may already be in decline for these
communities in East Royal as there have been three high intensity fires (1980/81,
1988/89 and 1993/94) in relatively quick succession.

Heath occurs throughout the Reserves. Frequent fires are reducing the range and
age class of some species and communities. Banksia ericifolia is predominantly
found in heath and woodlands in Royal National Park. It is dependant on fire to
release its seeds from its cones but the adults are also usually killed by the fire. As
noted by Gill (1981), a fire free interval of five to eight years is required to enable
germination, the plant to grow to maturity, flower and set viable seed. Several
fires within a few years will lead to the demise of this species. Many of the
heathland species within the Reserves have a similar response to fire and require
several years to mature before they can set viable seed. The consequences of
repeated, short interval fires within these heath lands will be localised extinction
of several species. This is the case for heath occurring in west Royal NP are
within the suggested fire regimes, but another fire before 2002/3, as has occurred
in 2001/02,may cause biodiversity to decline.

Heathcote NP is a different case. In many areas, biodiversity may be declining as
a result of too long from fire. Having said that, many authors stress the
importance of Heathcote NP’s mature communities as a refuge and seed source.
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Garawarra SCA sits somewhere in between Royal and Heathcote NPs. Many of
the vegetation communities are within suggested thresholds. The exception is
rainforest and gully forests, which have had the high intensity fires of 1993/94 and
2001/02. These communities may be experiencing a decline in biodiversity.

5.4.2 Principles and Thresholds
In practical terms, biodiversity conservation is about the prevention of the
extinction of species, especially those brought about by the action of humans. An
aim of fire management within the Parks is to maintain species and community
biodiversity. This is supported by the aim of keeping the fire regimes of each
plant community within appropriate thresholds for maintenance of biodiversity.

Contemporary ecological research in fire-prone ecosystems of the kind
represented in the Parks has established some general principles about the fire
regimes needed to avoid the extinction of species and thus conserve biodiversity.

1) Groups of plant and animal species respond similarly to fire according to the
characteristics of their life history (Bradstock, Keith & Auld 1995).
Therefore it is usually not necessary to specify individual fire regimes for
every species. The requirements for most plant species can be summarised
on the basis of broad groups. Knowledge of requirements for groups of
animals is less advanced.

2) Animals and plants are interrelated as plants form an important component
of habitat for animals. Fire management must consider this interaction.

3) A diversity of fire regimes may be needed to maintain native biodiversity.
This means that over time there is a place for fires of high low and moderate
intensity, frequency and size. Extinctions may be likely when fire regimes of
relatively fixed intensity, frequency and extent prevail without interruption.

4) For some groups of biota, thresholds separating desirable and undesirable
fire regimes for conservation can be defined. Management should therefore
be targeted toward desirable fire regimes using these thresholds as a guide.
Assessment of fire regimes through mapping of the locality and
characteristics of all fires occurring will be ongoing so that fire regimes can
be regularly reviewed, refined and adjusted. Depending on the
circumstances (a function of community type and prevailing fire regimes)
there may be a role for both prescribed fire and/or fire exclusion in parts of
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any given reserve.

The inter-relationships between vegetation and fauna and fire cannot be over-
emphasised, as each has both immediate and lasting effects on the other.
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5.4.2.1 Flora

The dominant species in the vegetation communities found within the Reserves
are outlined in Appendix 1. The sites where these associations occur have been
mapped on the NPWS GIS database and are shown on Map 5.

Table 3 shows the biodiversity thresholds for fire frequencies in the communities.
These have been used as a guide in developing fire management strategies.

Table 3 Biodiversity thresholds for fire frequencies for Broad Vegetation Groups
(based on Bradstock, Keith and Auld (1995), Bradstock, pers. comm.)
Vegetation Type

code
Vegetation Community Decline in bio-diversity predicted if:

VEG TYPE A Sandstone heath
Rock pavement heath
Sand Heath
Headland heath
Upland swamp
Dune scrub

• There are more than two fires in quick
succession within a period of 8 years;

• There are three fires in quick
succession within a period of 15 to 30
years; or

• If there are no fires within 30 years.
VEG TYPE B Sandstone Woodland

Tall Dry Forest (Garawarra)
Tall Dry Forest (lower Hacking)
Ironstone Woodland
Shale Ridge Forest
Sand Dune Forest

• There are more than two fires in quick
succession within a period of 8 years;

• There is less than one fire every 30
years.

VEG TYPE C Sandstone Gully Forest
Shale Gully Forest
Coastal Gully Forest
Bulgo Forest

• There are two fires in quick succession
within a period of 20 years;

• There are two or more high intensity
fires with complete scorch of the tree
canopy within a period of one hundred
years;

• There is no high intensity fire within a
period of one hundred to two hundred
years.
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VEG TYPE D Dry Riparian Scrub
Wet Riparian Scrub
Warm Temp/subtrop
rainforest (Types A&B)
Littoral Rainforest
Mangrove
Saltmarsh

• a fire occurs
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5.4.2.2 Threatened Flora
The threatened plant species likely to require a high level of management during a
fire event are listed in Table 4. Complete information is not available for all of
these species and the information presented is the current state of knowledge.

Table 4: Fire requirements for ROTAPs (Briggs & Leigh, 1988; NPWS Wildlife
Atlas)
SPECIES RESERVE COMMUNITY FIRE REGIME
Burnettia cuneata
Lizard Orchid

Sandstone Gully Forest (found in swamps) Unknown: provide variable fire interval and intensity.

Corybas undulatus
Tailed Helmet Orchid

Eastern Heath Avoid Autumn burns. Fire interval of greater than 5 years
suspected.

Darwinia biflora Sandstone Ridge Woodland Fire free period of 5 -10 years. Fires of moderate to high
intensity desirable to promote germination.

Darwinia diminuta Sandstone Ridge Woodland and Gully
Forest

Fire free period of 5 -10 years. Fires of moderate to high
intensity desirable to promote germination.

Darwinia grandiflora Sandstone Ridge Woodland, Gully Forest
and Eastern Heath

Fire free period of 5 -10 years. Fires of moderate to high
intensity desirable to promote germination.

Diuris aequalis
Donkey Orchids sp.

Eastern Heath Unknown: provide variable fire interval and intensity.

Eucalyptus camfieldii
Heart-leaved Stringbark

Sandstone Ridge Woodland and Gully
Forest, Upland Swamp and Eastern Heath

Avoid repeated fires less than 10 years apart. High
frequency fire regimes are likely to deplete populations.

Eucalyptus leuhmanniana
Yellow-topped Ash

Sandstone Ridge Woodland and Gully
Forest

Avoid repeated fires less than 10 years apart. High
frequency fire regimes are likely to deplete populations.

Genoplesium baueri
Midge Orchid sp.

Sandstone Ridge Woodland, Gully Forest Unknown: provide for variable fire interval and intensity.
Probably prefers fires of low intensity.

Gonocarpus salsoloides
Nodding Rasport

Sandstone Ridge Woodland and Gully
Forest (mostly swampy areas).

Avoid repeated fires of less than 5 years. Requires fire at
least every 15 years. Fire sensitive, obligate seed
regenerator. Juvenile period is 1-3 years and can live for
5-20 years.

Grevillea longifolia Sheltered valley sides on sandstone,
usually close to creeks, but occasionally
on scrubby tops.

May require low – moderate fire frequency and intensity.

Hibbertia nitida
Shiny Guinea Flower

Sandstone Ridge Woodland, Warm
Temperate/Subtropical Rainforest

Unknown: provide variable fire interval and intensity.

Leucopogon exolasius Sandstone Ridge Woodland Probable: requirement of fire interval greater than 5 years
and variable intensity.

Lomandra brevis Sandstone Ridge Woodland and Gully
Forest

Unknown: provide variable fire interval and intensity.

Lomandra fluviatilis Sandstone Ridge Woodland and Gully
Forest. Found in dry rocky creek beds.

Unknown: provide variable fire interval and intensity.

Melaleuca deanei
Deane’s Honeymyrtle

Sandstone Ridge Woodland. Found in
marshy heath on coastal sandstone
plateaus.

May require low – moderate fire frequency.

Monotoca ledifolia Restricted to Heathcote National Park.
Found in dry open heath on shallow soils.

Unknown; provide variable fire interval and intensity

Papillilabium beckleri Sandstone Ridge Woodland, Eastern
Heath, Rainforest. (found mostly along
creeks).

Exclude fire. Avoid crown fires.
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Pultenaea aristata Found in heath and woodland on
sandstone. Restricted to the Woronora
Plateau from Helensburg to Mt Keira.

Probably requires fires of moderate intensity every three
years.

Platysace stephensonii
Stephenson’s Platysace

Scattered in coastal heaths. Unknown: provide variable fire interval.

Tetratheca neglecta Sandstone Ridge Woodland, Eastern
Heath

Unknown: provide variable fire interval and intensity.

Thysanotus virgatus Sandstone Ridge Woodland and Gully
Forest

Unknown: provide variable fire interval and intensity.

Typhonium eliosurum Sandstone woodland and heath. Unknown: provide variable fire interval.

Where fire regime requirements for the species listed above are known and differ
from the regime to be applied to the surrounding vegetation, site-specific fire
management strategies will be prepared to improve the viability of the local
population.
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5.4.2.3 Threatened Fauna

A number of threatened species of migratory birds have been recorded in the Parks
but are not discussed here as their mobility will generally allow them to escape
fire events or their preferred habitat is unlikely to be affected by fire.

The remnant populations and species that are likely to require either protection
from or a high level of management during fire are listed below.

Table 5. Summary of Threatened Fauna and Fire Regime Guidelines
Species Fire requirements and fire management

guidelines
Preferred Habitat

Red Goshawk* Little known - feeds on birds in forests and
woodlands, avoidance of high intensity fires
desirable.

Eastern Heath

Regent Honeyeater*
Xanthomyza phrygia

Little known – probably requires fires of varying
intensity which create a mosaic of burned and
unburned areas to retain the large emergent trees it
prefers for feeding. A good understorey should
also be maintained to ensure high levels of insect
prey are supported.

Box ironbark forest and lowland coastal forests
dominated by Swamp Mahogany or ‘Spotted
Gum are preferred habitats. Preferred nectar
trees include Mugga Ironbark, Yellow Box,
Yellow Gum and White Box. Prefers large
emergent trees. Also feeds on insects, lerps
and honeydew.

Superb Parrot
Polytelis swainsonii

Intense fires causing tree damage may reduce feed.
Long absence of fire may reduce regeneration of

nest hollows.

Open woodland.

Powerful Owl*
Ninox strenua

Minimise high intensity fires. Avoid fires in moist
Sydney Sandstone Gully Forest and, wherever
possible, protect potential habitat trees from fire
damage. Large home range suggests the species
will be minimally impacted by inappropriate
regimes affecting small areas, but the survival of
this species relies on the survival of its prey which
are primarily smaller, arboreal species that are
more sensitive to inappropriate fire regimes.

Cleared; Sandstone Ridge Woodland;
Sandstone Gully Forest; Mallee Heath; Forest
on Narrabeen Shale; Eastern Heath; Water
Recorded at Garrawarra Farm, Wattle Forest,
Bonnie Vale and Lady Carrington
Drive/Cawleys Ck

Masked Owl*
Tyto novaehollandiae

Avoid frequent fires of moderate to high intensity.
Keep fire out of mature age class stands or keep to
the lowest of intensities particularly from April to
August, though breeding may take place anytime
of year.

Eucalypt forest and woodland using riparian
forest types and partially cleared land and
forest edges for hunting. Requires mature
trees for nesting.
Not detected in 1997 survey

Sooty Owl*
Tyto tenebricosa

Avoid fires in moist Sydney Sandstone Gully
Forest and rainforest. Fire regimes suitable for the
retention of small to medium sized terrestrial and
arboreal mammals are essential, as they are the
primary food source of the Sooty Owl.

Cleared; Sandstone Gully Forest; Forest on
Narrabeen Shale; Warm/Temp subtropical
Rainforest; Eastern Heath
Recorded in the Woronora Valley, Bola Ck-
northern end of Royal; SLW Drive; Herbert
Ck-Gills Gully

Barking Owl
Ninox connivens

Frequent fires can directly reduce prey numbers.
Frequent low intensity burns may reduce the
habitat quality of prey species.

Not detected in 1997 survey.
Open woodland or semi cleared land near
creeks and rivers and on the coast in open
country near riverine or swamps
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Large-footed Mouse-eared Bat
Myotis adversus

Exclude all fires from rainforests where they roost,
exclude fire during rearing of young in December.

Sandstone Gully Forest

Large Pied Bat
Chalinolobus dwyeri

Fire requirements unknown; however a
simplification of forest structure would reduce the
available prey for this insectivorous species.
During prescribed burning and mopping-up,
protect hollow trees.

Wet and dry sclerophyll forest. Reported to
favour moist forest. Roosts in caves, mine
tunnels, buildings and tree hollows.

Common Bent-wing Bat
Miniopterus schreibersii

Fire requirements unknown; however a
simplification of forest structure would reduce the
available prey for this insectivorous species.
During prescribed burning and mopping-up,
protect hollow trees. Protection of maternity roost
entrances from fire is important.

Forages in well timbered valleys in wet and dry
sclerophyll forest and rainforest. Roosts in
caves, old mines, stormwater channels and
rock shelters.

Greater Broad-nosed Bat
Scoteanax rueppellii

Fire requirements unknown; however a
simplification of forest structure with the resulting
lessening of the leaf area index would reduce the
available prey for this insectivorous species. A
highly mobile species that should escape the direct
effects of fire. During prescribed burning and
mopping up protect hollow trees.

Dry sclerophyll forests and woodland but
prefers wet habitats and riparian forest.
Requires forests with a sparse understorey for
foraging or creeks and rivers and hollow trees
for roosting.

Great Pipistrelle Felling of known roost trees and potential roost
trees (those with hollows) should be avoided
during mop-up operations.

Upland wet forests (requires tree hollows for
roosting).

Eastern Pygmy-possum Avoid frequent, low intensity fires in moist forest,
woodland and heath. Variety of fire intensities
required.

Heathcote NP and Royal NP unburnt areas.
Range is rainforest through to sclerophyll
forest to tree heath. Banksias and myrtaceous
shrubs is used for food and nests

Brown Antechinus
Antechinus stuartii

Relatively unaffected by fire regimes but a variety
in fire intensity and frequency preferred for best
habitat.

Long-nosed Bandicoot Avoid frequent, low intensity fires. Expected to occur in range of habitats in
Royal, Heathcote, Engadine and Waterfall
urban interface

Giant Burrowing frog
Helioporus australiacus

Preference for moist or inundated sites and ability
to burrow is likely to protect it from fire.

sandstone ridge woodland
sandstone gully forest
eastern heath
Royal NP with Sandy substrates

Red Crowned Toadlet
Pseudophryne australis

Fire requirements unknown, but would be sensitive
to its habitat being burnt at any time or frequency.
Breeding season is summer. As its habitat is wet,
it is unlikely to be adversely by fire. Avoid
unnecessary clearing of rocks, fallen logs and other
components of ground fuel which provide shelter
for the species.

Hawkesbury sandstone habitats in ephemeral
creeks and drainage lines with grass and other
debris.
Found in Royal NP in a wide range of
vegetation communities and substrates

Green & Golden Bell Frog
Litoria aurea

Fire requirements are unknown, but would
probably be sensitive to habitat being burnt at any
time or frequency. Avoid burning its known and
potential habitat in breeding season (summer).
Preference for moist or inundated sites is likely to
protect it from fire.

Sandstone Ridge Woodland
Sandstone Gully Forest
Occurs at Jibbon Lagoon
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Heath Monitor
Varanus rosenbergi

Fire requirements are unknown; large arboreal
reptiles may have high sensitivity to hot fires.
Fires would reduce ground cover for the species.
Avoid unnecessary clearing of rocks, fallen logs
and other components of ground fuel which
provide shelter for the species.

A variety of habitats.

Broad headed Snake
Hoplocephalus bungaroides

restricted to weathered sandstone ridge tops
Shelters under rocks in sprin and winter and in tree
hollows in summer.

Fire requirements are unknown. Probably
requires fires of low intensity and frequency.
During summer it utilises tree hollows. Avoid
clearing rocks, fallen logs and other large
components of ground fuel that provide shelter
for the species.

Tall moist eucalypt/rainforest community supports the richest diversity of birds
and needs to be protected from wildfire and over-use. Heavy visitor use is
considered to be the major factor contributing to many species being less readily
observed in these habitats now than two decades ago. Another factor contributing
to the decline in bird numbers is the isolation of the park by urbanisation and the
consequent loss of vegetated corridors. One species which is particularly sensitive
to any diminution of its habitat is the vulnerable Power Owl (Ninox strenua), 
which breeds in the southern end of Royal National Park.
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5.5 Fire Regime Strategies for Biodiversity Conservation

The aim of fire management for conservation is to minimise the loss of species in
the Reserves by maintaining appropriate fire frequencies for each vegetation
community and threatened species within their biodiversity thresholds.

The following guidelines will be considered in managing for biodiversity:
• the fire regime for each community will be maintained within the biodiversity

thresholds, as far as is possible.
• in areas where fire frequency has been high and the biodiversity thresholds are

likely to have been exceeded, fire will be excluded.
• in areas that have not experienced fire for a period that exceeds the

biodiversity thresholds, use of fire will be considered. Any prescribed burn
will involve a portion of a vegetation community to ensure that a mosaic of
different age groups is created. This may necessitate some parts of that
community extending beyond their biodiversity thresholds temporarily.

Managers should refer to Table 3 to find the biodiversity thresholds for each
vegetation community and the known fire history for those communities.

5.6 Effects of Fire Suppression on Biodiversity

Some activities involved in the control of wildfire in a reserve may adversely
affect the floral & faunal communities there eg. construction of control lines, use
of heavy machinery, use of fire retardant chemicals, etc. This potential damage
should be avoided wherever possible. Table 6 details operational guidelines to be
implemented during all bushfire operations.
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5.7 Pest Management and Bush Regeneration

Pest management will be a part of rehabilitation plans.

Fire can provide conditions that favour some weed species. The ‘clearing’ effect
of fire provides an ideal situation in which to carry out follow-up weeding. A
weeding program should be considered as a mandatory follow-up to any
prescribed burn activity and as highly desirable following wildfire. This will be
carried out by methods appropriate to the circumstances, usually hand weeding of
seedlings and resprouting plants during the period 3 to 9 months after the fire.

Frequent low-intensity burns are thought to favour feral mammalian species by
reducing the density of the understorey vegetation, allowing easier access and by
reducing the amount of protective cover available for native species to avoid
predation.

5.8 Protection of Cultural Heritage

5.8.1 Aboriginal Heritage
Where the fire is intense enough, exfoliation of rock may cause irrevocable
damage to Aboriginal art sites such as rock shelters and engravings. Trees 
burnt from a wildfire or prescribed burn can collapse onto a site either damaging 
or destroying the site. 

Operational activities that may cause damage to a cultural site can include the 
construction of management trails and bull dozer trails for the containment of fire, 
driving of fire vehicles over sites, helicopter landing pads on or around sites and 
inappropriate construction of control lines over cultural sites. 

The following strategies are required for the protection of Aboriginal sites in the 
Reserves: 
• procedures to ensure that the location of Aboriginal sites and their 

vulnerability to fire are known to fire managers. 
• preparation of an environmental assessment prior to any prescribed burning to 

determine the effects on any Aboriginal sites. 
• during all fire suppression operations the register of locations of Aboriginal 

sites is to be readily available to the fires Incident Management Team. 
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• all post fire reports are to consider the effects of fire on Aboriginal sites and
where necessary recommend ameliorative action.

In the event that a previously unknown Aboriginal site is revealed by fire,
immediate archaeological assessment is to be undertaken and the appropriate land
councils notified. The La Perouse Local Aboriginal Land Council covers the
northern part of the park and the Illawarra Local Aboriginal Land Council the
south.

Operational guidelines are given in Table 6.

5.8.2 European Heritage

Protection of the diverse historical heritage of the Reserves is of a high priority.
Management practices to reduce fuel loads are to consider any damage that may
result to historic sites either directly or indirectly. In the event of a wildfire,
suppression activities will be used that avoid damage to historic heritage.

Operational guidelines are given in Table 6.
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5.9 Smoke Management

Section 24A of the Clean Air Act (1961) states that the Environmental Protection
Authority has the power to declare a no-burn period, therefore liaison with the
Authority when planning a prescribed burn is essential.

The Sydney Basin is a smoke sensitive area, as smoke has the potential to affect
local residents, hospitals, retirement villages, schools and air quality as well as
visibility for road, air and harbour traffic.

Smoke management is the application of knowledge of fire behaviour and
meteorological processes to minimise air quality degradation during prescribed
fires (Conroy 1994). NPWS will adopt the following smoke management
guidelines (Conroy 1996) to reduce emissions from any prescribed burn.
• Environmental conditions are assessed prior to a prescribed burn as to their

suitability to carry smoke away from urban areas.
• Burning to be carried out during times of low fuel moisture content to

minimise smoke emissions. This may involve burning during drier periods of
the year where more resources have to be directed to containment strategies.

• If possible, avoid burning during times of year when smoke will adversely
impact on outdoor leisure and recreation activities (eg. School holidays and
during special events).

• Neighbours and residents of sensitive areas within the air catchment are
notified well in advance of prescribed burns and are requested to assist with
removing accumulated debris.

• Managers of hospitals and retirement villages within the area to be well
informed of proposed burns and wild fires.

• Debris is removed from bushland areas (eg, tyres, dumped rubbish etc) before
burns are commenced.

• Prescribed burns are implemented to ensure the proficient use of backing fires
(ie. moderate to high intensity but with low rates of spread) as an operational
technique to control smoke emissions.

• Aggressive mop-up of fires is implemented to minimise the smouldering stage
of suppression.

• Alternative hazard and risk management techniques to be used where possible.
• Maintaining a close liaison with the Environmental Protection Authority and

the Bureau of Meteorology.
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6. Wildfire Control

6.1. Fire Prevention

Fire prevention will be achieved through the following actions:
• fuel reduction programs where necessary in the designated Asset Protection

Zones and Strategic Management Zones;
• high levels of surveillance activities within the parks during periods of severe

fire weather
• the implementation of park fire bans as appropriate during extreme fire danger

periods;
• public education programs and participation in Community Fireguard to assist

in the education of park neighbours in fire awareness, property protection and
arson detection

6.1.1 Total fire ban & Park fire ban days

The conditions under which a total fire ban is declared are:
‘If the Minister is of the opinion that it is necessary or expedient in the interests of
public safety to do so’ which would include the prevailing and forecast weather
conditions, and the current fire activity. NPWS is obliged to enforce TOBANS in
the Reserves.

Park Fire Ban Days may be declared if one or multiple of the following occurs: 
• the Regional Manager considers that there is a risk to the safety of 

visitors and property
• there are active fires in the reserve
• a Total Fire Ban has been declared in an adjoining weather Region
• Fire Danger Index is +24, and Drought Index is KBDI +100 or SDI +80.

Fire Bans mean that the Region is at a greater level of alert, with public
notification of no fires, patrols and equipment/staff available.
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6.1.2 Closure of service areas

The decision to declare a reserve closure or to cancel activities will be determined
by the Regional Manager, in consultation with the Area Manager and Duty Officer.  
The decision will be based on these criteria:
•    there is a Total Fire Ban in force and 
• the Duty Officer considers after an assessment of the fuel conditions, there is 

an unacceptable risk to the safety of visitors and 
• there is an active fire in or adjacent to the reserve or 
• Fire Danger Index is greater than 20, KBDI is over 100 or fire behaviour 

predictions indicate a very high to extreme fire danger, or  
• depleted resources/staffing levels in the Reserve. 

Closure of an area must be seriously considered  in the event of a Class 2 wildfire. 
  

In the event of emergency closure an area may be patrolled by aerial 
reconnaissance to determine the presence of visitors. 

6.1.3 Arson 

‘Arson’ is currently defined as ‘the deliberate ignition of any property or land with 
the intent to maliciously destroy or damage it or with the intent to endanger  
another person. 

It is suspected that this definition was not strictly applied in the past. Older records 
have recorded fire type as arson where initial cause of fire is unclear but known to 
be of human origin. The following types of ignitions are likely to have been 
included in this category: 
• accidental escapes of small fires such as campfires; 
• dumping and torching of cars; 
• deliberate arson as defined above. 

Strategies to prevent these types of ignitions can include: 
accidental escapes of small fires  education programs of park users such as  

picnicers, fisherman and illegal campers. 

burning of motor vehicles restrictions on access (such as gating trails),  
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patrols, surveillance of likely dump sites.

‘arson’ Surveillance, targeted policing, increased
patrols and park closure on high fire danger
days, vandal proof gates, investigation and 

                                                              legal action

Future recording of ignition causes will allow appropriate selection of 
management strategies as patterns become clearer in specific areas. 

6.1.4 Fire Detection

The primary means of fire detection has been through the vigilance of neighbours 
and park visitors. This situation is likely to continue.  NPWS staff will also be 
involved in fire detection activities through regular patrols of the Parks on days of 
high fire danger.  The Rural Fire Service and NSW Fire Brigades also alert the 
relevant NPWS Region to the occurrence of fires that occur on the Reserves when 
they have received that information via “OOO” emergency calls. 

6.1.5 Cooperative fire mitigation arrangements 

NPWS will participate in the DCP and LEP process with Wollongong Council to 
encourage the consideration of bushfire hazard in development planning.   

A cooperative and planned approach to fire management is currently being 
achieved through the Bush Fire Management Committee process.  In particular, 
fire prevention measures on a local government area scale will be achieved 
through the Risk Management Planning process.  NPWS is an active participant in 
this forum, and strongly supports cooperative management. 

6.1.6 Fire Suppression 

All NPWS fire operations will be conducted within the managerial framework of 
the Incident Control System.  Procedures are outlined in the Sydney South Incident 
Directory and the BFMC Plan of Operations. 

Table 6 lists operational guidelines to be implemented during all bushfire 
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operations, including wildfires and prescribed fires. These guidelines aim to
protect the natural and cultural values of the Parks.
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Table 6: Operational Guidelines
Area / Resource Operational Guidelines
Vegetation communities where
fire has been more frequent
than the minimum fire
frequency threshold

Minimise the burn area.

Vegetation communities where
fire has been less frequent than
the maximum fire frequency
threshold

Maximise the burn area with consideration given to
• maintaining a mosaic of burnt and unburnt areas
• keeping behaviour fire within controllable parameters
• consultation with neighbours

Aboriginal and historic sites • Brief all personnel involved in control line construction
on the location of sites and required control line route.

• If possible protect all sites from damage.
• Check for unknown sites during and after operations.

Threatened flora • Brief all personnel involved in control line construction
on the location of sites and required control line route.

• Check for unknown locations of threatened flora during
operations.

• Protect populations or individuals from burn area if the
fire frequency thresholds are exceeded or the fire
response category of the species is obligate seeder or
unknown.

Threatened fauna • Brief all personnel involved in control line construction
on the location of sites and required control line routes.

• Check for unknown locations of threatened fauna during
operations.

• If possible, protect habitat area from burn if the effects of
the resulting fire frequency, season or intensity will have
a significant impact or are unknown.

Heavy machinery • Restrict use to existing trail or control lines.
• Exclude machinery from slopes greater than 30%.
• Close & rehabilitate all new control lines constructed for

emergency operations immediately after the incident.
• Incorporate remedial works for erosion control.
• Brief all personnel involved on the location of

Aboriginal or historic sites and threatened species.
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Fire fighting chemicals • Wetting and foaming agents are permitted for use in
bushfire control. Exclude the use of wetting or foaming
agents within 20 metres of a watercourse or dam.
Repeated use in an area is to be avoided.

• The use of retardants will be avoided where alternatives
are available. Their use is not considered to be
appropriate in areas with low nutrient soils. If used the
procedures in the NPWS Fire Management Manual will
be followed .

Use of salt water If fresh water is unavailable for direct attack the limited use
of salt water is considered to be acceptable. Knowledge of
the impacts of the use of salt water for fire suppression on
vegetation is largely anecdotal but its repeated use in any
one area is to be avoided (Bradstock pers. comm.). Its use in
some areas, ie. Red Crowned Toadlet habitat, is to be
avoided if at all possible. The impacts of salt water are
identified as a high priority for research and monitoring.

Backburning Where possible brief all personnel involved on the location
of Aboriginal or historic sites and threatened species and
protect from burning.

Smoke management Prescribed burning and back burning operations will have
regard to the best practice guidelines

Visitor management The Parks may be closed to the due to conditions which
create an extreme fire danger or during fire fighting
operations.
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6.3 Fire Advantages

Fire advantages are features on the landscape that can be used to suppress a
wildfire or can be used as a fire control line. These advantages are normally
natural features such as cliff lines, rivers or lakes. They can also be human made
features such as a trail, a slashed/mowed strip of land or a road. Map 15 shows
the trail system and suppression advantages within the reserves.

6.3.1 Trail access for fire management

An extensive network of four wheel drive and walking trails provides for
management and recreational access to large parts of the Reserves. The role of
this network has been for access, fire management and low impact recreational
activities. A series of sealed roads within Royal National Park also provide 24hr
access to Maianbar, Bundeena and the Illawarra.

Management trails are generally dirt trails that are accessible by 4WD. The trails
have turn-around circles and refuge bays for vehicles to pass one another or seek
refuge if trapped in a fire. The sides of the trails may also be slashed to reduce the
fuel on the fringes of the trail. Sealed roads may also be used as management
trails.

Past fire events have shown that the current management trails within the
Reserves (especially Royal National Park) do not fulfil the task of fire suppression
adequately. Many of the trails within Royal National Park were constructed
before the NPWS managed the reserve and were made for access to a specific
location rather than as fire suppression lines.

A detailed trail register is included as Appendix 3. It identifies those trails that
provide strategic protection. Priority will be given to these trails for maintenance.
Roads, trails, walking and rail lines for Royal, Heathcote and Garawarra Reserves

are shown shown in Map 15.
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6.3.2 Fire Management Utilities

Fire management utilities are infrastructure that assist in the detection and control
of wild fires, and assist in fire management operations. This includes dams,
watering points and helipads.

Most of the watering points within the park used by fire tankers are naturally
occurring water features such as creeks, water holes and rivers. Fire hydrant
points located along the tarred roads and at the Region Office and Audley
Workshop are also available to fire vehicles if a portable hydrant is placed at that
point. Audley Workshop has an overhead water filler installed for the purposes of
supplying water to fire vehicles. 

Constructed fire towers  and helipads in the Reserves are identified in Appendix 4. 

6.3.3 Fuel Reduced Zones 

Fuel Reduced Zones are human made suppression advantages where the 
vegetation has been deliberately left under-scrubbed so as to provide minimal fuel 
available to a bush fire.  In most cases these zones have been reduced to grass with 
isolated trees and as such have a total fuel loading of much less than 5 t/ha fine 
fuel load.  Several Fire Radiation Zones have already been employed around the 
boundaries of Royal and Heathcote National Parks as part of a joint effort by 
Sutherland Rural Fire Service and Sydney South Region to protect properties 
adjoining the Reserves. 

The existing Fuel Reduced Zones are: 
East Heathcote perimeter. 
Grays Point School perimeter. 
Waterfall East (includes railway houses, bushfire brigade, railway carpark). 
Waterfall School (Waterfall East). 
Bundeena East (Eric Street, Bundeena). 
Power Lines and Residence, Farnell Ave. Audley. 
Savilles Creek, Grays Point (from Greenhaven Place). 
Maianbar, the Reserve 
Woodfield Avenue, Bundeena (behind residences on southern side) 
Southern boundary of Bundeena (various locations where accessible, on park) 
Aviation tower, Woronora Trig. 
These zones are represented on the Zone Maps  11a, 11b and 11c. 
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6.4 Fire Management Facilities

The Service has a fully equipped workshop at Farnell Avenue, Loftus. Equipment
is identified in the Sydney South Incident Directory. A pre-fire season check and
maintenance will occur for all Service plant and fire fighting equipment to ensure
its reliability and preparedness. Pre-season fire training days will be used to
check equipment and increase preparedness.
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7. Management Activities

7.1 Annual Works Program

The works programmed for the next five years will be identified in the Sydney
South Region Operations Plan which lists all park management works to be
conducted in all conservation reserves in the Region, and the risk management
plans prepared by the Region Bushfire Management Committee for Sutherland
and Wollongong Shires.

The performance of the works will be monitored by the Area Manager and an
annual report on the works will be completed and submitted to the NPWS
Regional Manager and the Bush Fire Management Committees.

Other factors that determine annual fuel management works include the need to
respond to community concerns, management initiatives and the variation in
financial resources.

The core of the NPWS Annual Works Program for the protection from bush fire
are aimed at protecting high risk areas within and adjoining the reserves. They
will include:

Fire radiation zones and management trails to be slashed as required to maintain
areas of low fuel. These zones consist of a 15 to 30m mechanically slashed zone at
key locations within and bordering the reserves.

Appropriate management trails will be maintained to be trafficable by 4WD
vehicles. Management trails to be maintained as specified in the NPWS Fire
Management Manual.

Hazard reduction burning program submitted to relevant Region Bush Fire
Management Committee at end of the fire season for comment/ approval, and the
program implemented, if weather conditions permit, before commencement of
next fire season.

Environmental Impact Assessment will be carried out for all management 
trail maintenance and hazard reductions. 

Written records will be kept in the NPWS Royal NP office of all fires occurring in 
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the Reserves. All fire ignition points and extent will be mapped and digitised on
GIS.

7.2 Research
Research is an integral part of fire management. Research can be divided into
three main groups of study:
• Planned diversity studies to determine species presence and distribution;
• Planned research on plant and animal responses to fire
• Opportunistic research (eg if a wildfire occurs, or a hazard reduction is

planned) for specific plant/animal responses to fire

In particular, Andrews (2000) suggests that fauna research should consider: 
Frogs
• Impacts of fire (both low intensity and high intensity) on the Red Crowned

Toadlett
• The behaviour and habitat preferences that make Hylid tree frogs vulnerable to

fire
• The behaviour and habitat preference of Terrestrial frogs. Impact of fire on

Terrestrial frogs is unknown.
• Identify refuge areas for terrestrial and tree frogs throughout the Reserves and

incorporate into this plan.

Reptiles
• Assess the value of long unburnt areas to reptiles.
• Identify the habitats of threatened and regionally significant reptiles.
• Identify and protect habitat which provides fire refuges for reptiles.

Birds
Identify bird species most vulnerable to fire such as those
• dependent on dense cover of vegetation
• dependent on a particular food resource
• dependent on a particular nesting resource
• low mobility
• and identify their habitat and potential refuge areas
• Monitor honeyeater population abundances and breeding success in respect to 

regeneration of Banksia heath land and shrub land (indicator sp) 
• Monitor distribution and abundance of large owls of Hacking Catchment and 

coastal escarpment (Indicator sp) 
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Mammals
Identify habitat type and time since fire for the following species
• small mammal species composition and abundance
• Greater Glider
• Long Nosed Bandicoot

Due to the close proximity to Sydney and Wollongong, the Reserves have
received a diverse range of research from universities. Indeed, a majority of the
Hawkesbury Sandstone research has been carried out at Royal National Park.

A consequence of this, is that biodiversity surveys are less of a priority. Research
moves therefore into another dimension which is to
• monitor the effects of past fire regimes and present regimes. The information

from these studies will then be used for making predictions in future plans and
identifying trends which may be used to identify further research.

• fine tune data and conclusions on species responses by building on previous
research

It is important that the location of biodiversity studies is tied in with specific
research projects or questions. Determining what we want answered or what we
want to know is integral to future work in the Reserve.

Research on flora is much more comprehensive than for fauna. A priority for the
Royal Area will be to focus research on effects of fire regimes on faunal lifecycles,
foraging and distribution.

A number of research projects will be continued. These include
• annual monitoring of programmed fauna surveys.
• annual monitoring and surveys of vegetation

The Region will actively seek interest from scientists and tertiary students. The
Region will also seek to establish partnerships with Universities with the aim of
promoting long-term research in the Reserves. In addition to establishing
partnerships with research bodies, it is important to establish a framework in
which to identify and prioritise research for the Reserves. The framework will
ensure that the research to occur is management orientated and is a priority for fire
management in the area.

In addition, specific research already identified includes:
• the distribution of Banksia ericifolia in relation to fire events.
• The impacts of the use of salt water for fire suppression on vegetation.
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7.3 Monitoring

Monitoring will occur at two different ways: at a management level, and at a
biodiversity level.

1. Management
Monitoring is an indicator for the Region of whether they are achieving what the
Plan sets out. It will include
• Measurements of fuel levels is to be conducted before and after works in the

Asset Protection and Strategic Fire Management Zones.
• Fire management works will continue to be reviewed for their effectiveness

and impact on the ecology of the Reserves. Fire mapping and incident
recording will continue to be conducted to ensure that accurate fire history
records can be kept.

• Fire events will continue to be monitored and mapped by Region staff to
ensure that the appropriate fire regimes for native flora and fauna species and
communities are maintained.

Generally monitoring for management purposes should occur more than annually,
and at least once before the fire danger season.

2. Biodiversity
Monitoring serves to establish base-line conditions and to indicate the nature and
extent of environmental stress and response.

For the Reserves, monitoring the dynamics and fluctuations of biodiversity is an
important part of fire management. Measuring habitat composition and dynamics
will provide indicators of habitat health, and whether the fire regimes so far are
achieving our objectives.

Monitoring should also occur in habitats that have been predicted to lose diversity
if another fire occurs in the next couple of years.

7.4 Review and Evaluation

The goal of this document is to help guide NPWS in the management of fire
within Royal, Heathcote and Garawarra reserves for the next five to ten years.
There may be a need to review fire management strategies as further research into
the management of native flora and fauna develops. The plan will be reviewed and
updated within five years as objectives and our understanding of the fire
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environment changes.
Review and evaluation of the plan occurs at two timeframes; an annual review
and an evaluation at the end of the life of the plan (the plan has a five year
lifespan).

The annual review will occur concurrently when preparing annual works
programs. Small changes to the actions and strategies may occur within the Plan
without formally discussing the changes with other fire management authorities.
Matters that require a more significant variation will be discussed with the
relevant Bush Fire Management Committee and any affected neighbours.

A complete review and updating of the Plan will occur after five years. It will:
• consider whether the plan is achieving its Objectives;
• consider whether the Objectives are appropriate;
• reassess the strategies in light of current research and management best

practice
• reassess the strategies taking into account current financial constraints and

social philosophies and concerns.

Some indicators as to the success of the implementation of this plan are:
• The reduction in area burnt due to arson events by rapid response, effective

modern suppression techniques and wildfire investigation leading to
subsequent convictions for arson.

• The maintenance of fire advantages.
• The maintenance of fuel reduced and fuel free zones.
• Region involvement in Community Fireguard Programs.
• The maintenance of appropriate fire regimes.

Inclusion of research and monitoring results from the past five years into the new
plan will enable the next plan to be predictive and preventative rather than
reactive. An ultimate goal of the Fire Management Plans is to be able to predict
the effects of fire on species and manage the reserves to best maximise species
diversity. The only way this can occur is to critically review and evaluate
subsequent plans following a rigorous research and monitoring program.
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Appendix 1: Summary of Vegetation Communities
(Keith 1989, pers comm 12 January 2000)

Community Trees Shrubs Ground

Tall Dry Forest (Garrawarra) Angophora costata, Eucalyptus botryoides, E.
piperita, Allocasuarina littoralis

Leucopogon lanceolatus, Persoonia linearis Pteridium esculentum, Lomandra longifolia, Calochlaena dubia,
Dianella caerulea, Entolasia stricta, Smilax glyciphylla, Glycine
clandestina, Hibbertia scandens

Coastal Gully Forest Acmena smithii, Ficus rubiginosa, Angophora
costata, Syncarpia glomulifera

Pultenaea flexilis, Notelaea longifolia, Livistona australis, Synoum
glandulosum

Cissus hypoglauca, Lomandra longifolia, Davallia pyxidata, Pyrrosia
rupestris, Billardiera scandens, Cassytha pubescens, Dianella caerulea,
Asplenium flabellifolium, Calochlaena dubia, Eustrephus latifolia,
Plectranthus parvifolia, Pteridium esculentum,

Shale gully Forest Syncarpia glomulifera, Eucalyptus paniculata,
E. pilularis

Persoonia linearis, Notelaea longifolia, Rapanea variabilis Lomandra longifolia, Glycine clandestina, Dianella caerulea, Entolasia
stricta, Clematis aristata, Hibbertia dentata, Pteridium esculentum

Littoral Forest Banksia integrifolia Leptospermum trinervium, Breynia oblongifolia Lomandra longifolia, Commelina cyanea, Hibbertia scandens, Pteridium
esculentum, Viola hederacea, Imperata cylindrica, Oplismenus
imbecillis

Wet Riparian Scrub Tristaniopsis laurina, Acmena smithii,
Backhousia myrtifolia

Lomatia myricoides, Acacia floribunda, Pittosporum undulatum Lomandra longifolia, Pteridium esculentum, Dennstaedtia davallioides,
Oplismenus imbecillis, Adiantum aethiopicum, Hibbertia scandens,
Juncus usitatus, Pandorea pandorana

Rainforest A Doryphora sassafras, Ceratopetalum apetalum,
Acmena smithii, Cryptocarya glaucescens,
Guioa semiglauca

Livistona australis, Palmeria scandens, Wilkiea huegeliana Gymnostachys anceps, Lastreopsis microsora, Adiantum formosum,
Morinda jasminoides

Rainforest B Acmena smithii, Ceratopetalum apetalum, Livistona australis, Callicoma serratifolia Blechnum cartilagineum, Cissus hypoglauca, Morinda jasminoides,
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Backhousia myrtifolia, Synoum glandulosum Gymnostachys anceps, Parsonsia straminea, Pyrrosia rupestris,
Geitonoplesium cymosum, Lomandra longifolia

Saltmarsh Aegiceras corniculatum Juncus kraussii, Sporobolus virginicus, Samolus repens, Sarcocornia
quinqueflora

Fringe Forest Casuarina glauca Juncus kraussii, Sporobolus virginicus

Mangroves Aegiceras corniculatum, Avicennia marina

Sandstone Gully Forest Angophora costata, Corymbia gummifera,
Eucalyptus piperita

Banksia serrata, B. ericifolia, Ceratopetalum apetalum, Dillwynia
retorta, Gonocarpus teucrioides, Leptospermum trinervium,
Pultenaea daphnoides, Persoonia pinifolia, Grevillea diffusa,
Xanthosia pilosa, Epacris longiflora

Pteridium esculentum, Lomandra longifolia, Doryanthes excelsa,
Dodonaea triquetra, Smilax glyciphylla, Caustis flexuosa, Entolasia
stricta

Dry Riparian Scrub Tristaniopsis laurina, Ceratopetalum apetalum,
Allocasuarina littoralis, Eucalyptus piperita,
Angophora costata

Bauera rubioides, Acacia obtusifolia, Persoonia pinifolia,
Dodonaea triquetra, Grevillea diffusa, Logania albiflora,
Phebalium dentatum, Hakea dactyloides, Lomatia myricoides,
Leptospermum polygalifolium

Lepidosperma laterale, Gleichenia dicarpa

Shale Ridge Forest Angophora costata, Corymbia gummifera,
Eucalyptus resinifera, Allocasuarina littoralis

Pultenaea hispidula, Hakea sericea, Lomatia silaifolia, Banksia
spinulosa, Acacia myrtifolia

Entolasia stricta, Microlaena stipoides, Glycine clandestina,
Lepidosperma laterale, Dianella caerulea, Doryanthes excelsa,
Brunoniella pumilio, Lomandra longifolia, Xanthosia tridentata

Bulgo Forest Allocasuarina littoralis, Eucalyptus sieberi,
Corymbia gummifera, Angophora costata

Doryanthes excelsa, Hibbertia aspera, Leptospermum
polygalifolium, Lomatia silaifolia, Gonocarpus teucrioides,
Leucopogon lanceolatus, Banksia serrata, Banksia spinulosa,
Grevillea oleoides

Entolasia stricta, Lomandra longifolia, Selaginella uliginosa, Dianella
caerulea, Lindsaea linearis, Lepidosperma laterale, Pteridium
esculentum, Smilax glyciphylla

Sand Heath Corymbia gummifera Banksia serrata, Hakea dactyloides, Brachyloma daphnoides,
Allocasuarina distyla, Aotus ericoides, Isopogon anemonifolius,
Ricinocarpos pinifolius, Grevillea sphacelata, Monotoca scoparia,
Pimelea linifolia, Platysace linearifolia

Hypolaena fastigata, Lomandra glauca, Lepidosperma concavum,
Xanthorrhoea media, Schoenus ericetorum

Sandstone Woodland Corymbia gummifera, Eucalyptus haematoma Banksia serrata, Leptospermum trinervium, Banksia ericifolia,
Lambertia formosa, Platysace linearifolia, Dillwynia retorta,

Xanthorrhoea media, Lepidosperma laterale, Entolasia stricta
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Isopogon anemonifolius, Persoonia pinifolia, Petrophile pulchella,
Acacia suaveolens, Hakea teretifolia, Pultenaea elliptica

Sandstone Heath Corymbia gummifera Banksia ericifolia, Hakea teretifolia, Angophora hispida, Kunzea
capitata, Leptospermum arachnoides, Leucopogon microphyllus,
Banksia serrata, Grevillea oleoides, Leptospermum trinervium,
Allocasuarina distyla, Epacris microphylla, Banksia marginata,
Darwinia fascicularis, Actinotus minor, Pultenaea elliptica, Banksia
oblongifolia, Conospermum taxifolium

Xanthorrhoea media, Restio dimorpha, Cyathochaeta diandra

Ironstone Woodland Corymbia gummifera Hakea dactyloides, Isopogon anemonifolius, Banksia serrata,
Banksia oblongifolia, Lambertia formosa, Leptospermum
trinervium, Lissanthe strigosa, Petrophile pulchella, Dampiera
stricta, Pultenaea elliptica, Acacia myrtifolia, Grevillea sphacelata,
Lomatia silaifolia, Platysace linearifolia

Cyathochaeta diandra, Ptilothrix deusta, Patersonia sericea, Lindsaea
linearis

Upland Swamp Banksia robur, Hakea teretifolia, Sprengelia incarnata, Banksia
ericifolia, Viminaria juncea, Dillwynia floribunda, Leptospermum
juniperinum, Banksia oblongifolia

Gleichenia dicarpa, Xanthorrhoea resinifera, Empodisma minus,
Gahnia sieberiana, Leptocarpus tenax, Lepyrodia scariosa, Entolasia
stricta

Freshwater Lagoon Leptospermum juniperinum, Melaleuca ericifolia Baumea juncea, Blechnum indicum, Entolasia stricta, Baumea
articulata, Baumea teretifolia, Gahnia sieberiana, Gonocarpus
micranthus, Isachne globosa, Phragmites australis, Schoenus brevifolius

Headland Heath = Coastal
Scrub

Gonocarpus teucrioides, Melaleuca armillaris, Rulingia
hermmaniifolia, Allocasuarina distyla, Banksia ericifolia, Darwinia
fascicularis, Epacris longiflora, Lasiopetalum ferrugineum,
Phebalium squamulosum ssp argenteum

Entolasia stricta, Lomandra longifolia, Lepidosperma laterale

Rock Pavement Heath Darwinia fascicularis, Hibbertia serpyllifolia, Kunzea ambigua,
Mitrasacme polymorpha, Platysace stephensonii, Leptospermum
squarrosum, Allocasuarina distyla, Leucopogon microphylla, Zieria
laevigatum, Acacia suaveolens, Actinotus minor, Angophora

Lepidosperma viscidum, Lepyrodia scariosa, Entolasia stricta,
Hypolaena fastigata
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hispida, Pimelea linifolia, Xanthosia tridentata

Sand Dune Forest Corymbia gummifera, Angophora costata Banksia serrata, Ricinocarpos pinifolius, Pimelea linifolia Pteridium esculentum, Lomandra longifolia

Menai Shale Forest Syncarpia glomulifera, Acacia parramattensis,
Eucalyptus punctata Pittosporum undulatum

Notelaea longifolia, Polyscias sambucifolia, Leucopogon
juniperinus, Ozothamnus diosmifolius, Breynia oblongifolia

Pratia purpurascens, Entolasia marginata, Gonocarpus tetragynus,
Lomandra longifolia, Panicum simile, Aristida vagans, Dianella
caerulea, Echinopogon caespitosus, Lepidosperma laterale

Tall Dry Forest (Lower
Hacking)

Eucalyptus paniculata, Syncarpia glomulifera,
Angophora costata

Bursaria spinulosa, Dodonaea triquetra, Rapanea variabilis Dianella longifolia, Stylidium laricifolium, Dichelachne crinita,
Lomandra longifolia, Danthonia longifolia



Appendix 2: Summary of Locations

The Management Area Profiles are a separate and complementary document to this one. They
outline detailed information including fire history, rare and threatened species present, vegetation
communities present, fire management objectives, strategies and performance indicators.

This appendix summarises the strategies that are outlined in detail in the Management Area
Profiles.

ASSET PROTECTION ZONES
Reserve Management

Area
Area
(ha)

Location

Royal NP Garrawarra Ridge 6.49 Garrawarra Farm, assorted buildings, radio repeater
Royal NP Curra Moors 6.19 Youth Hostel at Middle Rill
Royal NP Garie 1.87 Cabins at Little Garie, South Era, and Burning Palms. Surf

Life Saving Club, Kiosk, and NPWS Garie residence.
Royal NP Lady Carrington 0.06 Audley buildings
Royal NP Karloo 3.51 East Heathcote
Royal NP Engadine 0.25 East Heathcote (near John Paul Village)
Royal NP Loftus 0.13 Allambie Flat, Regional Manager’s residence, NPWS

nursery.
Royal NP Temptation 7.07 NPWS workshop, railway station, Loftus Oval, tram shed,

Gardeners Cottage
Royal NP Grays Point 0.62 Grays Point school and residential area
Royal NP Reids Flat 1.44 NPWS residences (Reids Flat and Regional Operations

Manager), Royal NP office, Visitor Centre, old Post
Office, NPWS flats and Field Study Centre

Royal NP The Meadows 1.32 Rangers residence opposite the Dancehall
Royal NP Warrumbul 3.82 Anglican Youth Camps, NPWS residences (Weemalah,

Warrumbul and Hilltop)
Royal NP Cabbage Tree 0.62 Bonnie Vale
Royal NP Bundeena 1.13 Adjacent to Bundeena Caravan Park
Royal NP Jibbon 3.89 Eastern side of Bundeena
Royal NP Wattamolla 1.75 Picnic area, toilets, kiosk at Wattamolla.
Royal NP Gummumboola 0.32 Currawong/Wattle Forest toilets and picnic area.

Waterfall School
Royal NP Forest Ridge 3.75 East Heathcote
Royal NP Yarrawarrah 0.26 RFS Fire Control and Heathcote Oval
Royal NP Uloola 0.48 Waterfall RFS station, Waterfall School and SRA houses.
Heathcote NP Woronora Range 1.00 DCA Tower
Heathcote NP Couts Creek 0.69 Scout Camp
Heathcote NP Waterfall 3.19 Waterfall township
Garawarra SCA Garawarra 4.47 Laurina Avenue, Helensburgh
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STRATEGIC MANAGEMENT ZONES
Reserve Management

Area
Area
(ha)

Specific Location

Royal NP Lady Carrington 2.94 West of Sir Bertram Stevens Dr and from Artillery Hill to
Wises Track gate

Royal NP Loftus 22.06 Between southern side of Farnell Ave and power line trail
(behind Regional Manager’s residence)
Between southern side of Princes Hwy and northern side of
Loftus Hts fire trail to Farnell Avenue.

Royal NP Temptation 114.87 Eastern side of Rawson Rd, between the Tram Museum and
Royal NP office, along Florence Pde and Temptation Ck fire
trail then via the old trail system to the Tram Museum.

Royal NP Grays Point 1.19 30m strip burn from Greenhaven Place to Anana Hill.
Royal NP Reids Flat 1.06 30m deep strip burn adjacent to residential area at Grays

Point to the Hacking River.
Royal NP The Meadows 10.44 30m deep strip burn along Sir Bertram Stevens Dr (from

Artillery Hill to Wises Track north entrance)
Royal NP Warrumbul 1.23 Gundamain Point
Royal NP Cabbage Tree 50.39 West of Maianbar

East/south of Maianbar
West of Bundeena

Royal NP Bundeena 149.26 Big Marley fire trail to above swamps.
Royal NP South West Creek 33.39 30m deep strip burn along Sir Bertram Stevens Dr (from

Artillery Hill to Wises Track north entrance)
Royal NP Uloola 37.13 Uloola Hts
Heathcote NP Woronora Dam 55.69 Pipeline Road west
Heathcote NP Girronba Ridge 44.66 Pipeline Road west
Heathcote NP Scoutters Mtn 128.94 Scoutters Mtn and Tamaroo Ridge and west facing slopes
Heathcote NP Watchorn Hill 0.62 Scoutters Mtn and Tamaroo Ridge and west facing slopes
Heathcote NP Woronora Range 10.89 Eastern side of Woronora Dam Rd (30m deep)
Heathcote NP Heathcote* 29.32 Heathcote west
Heathcote NP Westmacott Ridge 12.49 Eastern side of Woronora Dam Rd (30 m deep)
Heathcote NP Waterfall 33.00 East of Warrabin St between houses and Lake Toolooma

trail
Garawarra SCA Wilsons Creek 27.78 Area bound by Wilson’s Ck fire trail.

*land is currently vested in the Minister. When the land is handed over to NPWS, the strategy
will be implemented.
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HERITAGE MANAGEMENT ZONES
Reserve Management Area Area (ha)
Royal National Park Garrawarra Ridge 918.51

Curra Moors 134.2
Garie 601.48
Forest Island 120.75
Lady Carrington 1649.07
Karloo 120.83
Engadine 42.13
Loftus 345.38
Temptation 94.94
Grays Point 178.61
Reids Flat 62.75
The Meadows 614.50
Warrumbul 363.47
Costens 535.38
Cabbage Tree 531.28
Bundeena 123.37
Jibbon 352.68
Marley 1111.5
Wattamolla 938.64
South West Creek 658.70
Wises 470.13
Gurrumboola 1283.50
Forest Ridge 566.5
Yarrawarrah 900.99
Uloola 632.12

Heathcote National Park Woronora Dam 96.62
Girronba Ridge 49.96
Scoutters Mountain 134.39
Watchorn Hill 183.56
Woronora Range 774.23
Sebastapol Trig* 569.81
Heathcote* 201.87
Westmacott Ridge 408.44
Coutts Creek 98.97
Waterfall 55.19

Garrawarra SCA Cawley Road 72.56
Cawley Road 1 119.94
Garrawarra 98.33
Wilsons Creek 59.28
Lilyvale 160.0
Cawleys Creek 720.75
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Appendix 3: Fire Trail Register

Royal National Park
NAME MANAGEMENT AREA ACCESS LENGTH
Anana Hill F/T Grays Point
Big Marley F/T Bundeena; Jibbon & Marley 4WD/dry 4
Bola Hts fire trails Garawarra Ridge 4WD/dry 4.5

Bottle Forest F/T Karloo; Forest Ridge all/dry 4.5
Bridle Track Loftus
Bundeena Drive all 9.5
Chaldacott Road Warrumbul
Coast Walking Track Bundeena; Jibbon; Wattamolla
Courang walking track Gurrumboola
Costens fire trail Mt Bass; Costens
Curramoors fire trail Curra Moors 4WD/dry 5
Deer Pool W/T Marley
Engadine Lakes F/T Engadine Dry/4WD 2.5

Engadine Loop fire trail Forest Ridge
Farnell Ave. Loftus; Temptation All 3.5
Florence Pde FT Temptation; Grays Point Dry 2
Forest Island historic logging
trail

Forest Island

Garrawarra Ridge F/T Garie; Garrawarra Ridge All 4.5
Garie Road Garie; Wattamolla All 2.5
Gundamaian Road The Meadows; Warrumbul all 2.5*
Goarra Ridge F/T Forest Ridge; Goarra Ridge 4WD 3
Illawarra Rwy Trail 4WD 11
Jibbon Point F/T Jibbon; Marley Lt 4WD 2.5
Jibbon Hill Trig W/T Bundeena walk 1
Karani fire trail Lady Carrington
Karloo walking track Uloola; Yarrawarrah

Lady Carrington Dr. Lady Carrington Dry/All 9.6
Lady Wakehurst Dr All 13
Little Marley F/T Marley 4WD/dry 5.5
Loftus Ridge trail Loftus
Loftus Heights fire trail Loftus
Maianbaar Road all 4
Mount Bass F/T South West Ck; Costens 4WD/dry 3
McKell Ave. All 5
Parkland fire trail All 0.5
Rathane Road Warumbul

Rawson Road Temptation
Red Jacks Point F/T Mt Bass; Costens walk 1
Savilles Creek F/T Grays Point
Shrapnell Hill F/T Wattamolla
Sir Bertram Stevens Dr. Lady Carrington All 20
Temptation Creek F/T Temptation; Grays Point 4WD/dry 4*
The Meadows F/T The Meadows dry 1.5
Uloola Falls F/T Gurrumboola; Uloola 4WD 5.5
Uloola walking track Uloola
Wallumarra fire trail Lady Carrington
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Warumbul Road The Meadows all 5
Wattamomlla Road Wattamolla All 4
Wises Track Lady Carrington; Wises lt 4WD/dry 5
Winifred Falls W/T South West Ck Lt4/dry 1.5
Winifred FallsF/T Winifred Falls

Yenabilli Pt F/T Cabbage Tree; Mt Bass

Heathcote National Park
NAME MANAGEMENT AREA ACCESS LENGTH
Abaroo Creek F/T Sebastapol Trig Lt4/dry 3

Burns Road F/T Heathcote
Bottle Ck F/T Heathcote
Camp Coutts access Coutts Creek all 1
Lake Eckersley W/T walk 0.3
Lake Toolooma F/T Waterfall Lt4WD 1
Mirang Road 4WD 2.5
Pipeline Rd Woronora Dam; Girronba Ridge;

Watchorn Hill
all 11*

Sarahs Knob Road Woronora Dam
Scouters Mountain F/T Scoutters Mtn; Watchorn Hill dry/4WD 4
Sebastapol Trig F/T Sebastapol Trig
Woronora Dam Rd Woronora Dam; Woronora Range;

Westmacott Ridge
all 7

108 Electricity F/T Westmacott Ridge 4WD 4

Garawarra State Recreation Area
NAME MANAGEMENT AREA ACCESS LENGTH
Cawley Ridge F/T Cawley Rd 1 4WD 4
Cawley Road Cawley Rd; Cawley Rd 1 All 2.5*
Flat Rock Creek F/T Helensburgh West 4WD 1
Garvan Road F/T 4WD 1
Helensburgh Dam 4WD 1
Shrapnel Hill F/T 4WD 3
The Ridge Road Garawarra 4WD 1

The Burgh Track (Hacking
River F/T)

Lilyvale Lt4/Dry 3

The Ridge F/T 4WD 2
Wilson’s Creek Dam F/T Garawarra; Wilson’s Ck

Key: Access type
All - all vehicle types
Dry - all vehicles, dry weather
4WD - four wheel drive only
Lt 4 - light four wheel drive only
Walk - walk in only
PA - Private Access
NL - Access via major fire trail (no gate on actual trail)
Hvy Eroded - trail un-driveable UNSAFE
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Appendix 4: Fire Towers and Constructed Helipads 

Asset Asset_type Easting Northing
Loftus Fire spotting tower 319398 6228698
Garie Fire spotting tower 320910 6219230
Heathcote Fire spotting tower 311020 6222849
Waratah Oval (Loftus) Cleared bush helicopter pad 320500 6231400
Loftus Oval Cleared bush helicopter pad 320000 6230100
Royal National Park Workshop Cleared bush helicopter pad 320200 6229300
Royal National Park Office Cleared bush helicopter pad 320600 6228800
Grays Point Oval Cleared bush helicopter pad 322000 6229600
Loftus TS Cleared bush helicopter pad 319400 6228600
Artillary Hill tip Cleared bush helicopter pad 321100 6227100
Warumbul church camps (nth) Cleared bush helicopter pad 324800 6228700
Warumbul church camps (sth)/Gogerlys Po Cleared bush helicopter pad 325000 6228000
Warumbul Picnic Area Cleared bush helicopter pad 324800 6227500
Sir Betram Stevens Drive (near Warumbul Cleared bush helicopter pad 321500 6226100
Chinamans helipad Cleared bush helicopter pad 320700 6224400
Wises Track (nth) Cleared bush helicopter pad 321100 6222600
Karloo Pool Cleared bush helicopter pad 318100 6225700
Heathcote Fire Control Cleared bush helicopter pad 316200 6226100
Heathcote oval Cleared bush helicopter pad 316000 6225700
Uloola Falls Cleared bush helicopter pad 319000 6223600
Uloola Falls Callaghans Tor Cleared bush helicopter pad 316700 6221100
Uloola Falls fire trail (nth) Cleared bush helicopter pad 317800 6221100
Uloola Falls fire trail (sth of swamp) Cleared bush helicopter pad 317100 6221500
Waterfall oval Cleared bush helicopter pad 315300 6220600
Flat Rock crossing Cleared bush helicopter pad 321700 6223200
Karani Ridge fire trail Cleared bush helicopter pad 319500 6221100
Wallamurra track Cleared bush helicopter pad 319300 6219200
Upper Causeway (Hacking River) Cleared bush helicopter pad 318100 6218900
Garie TS Cleared bush helicopter pad 320900 6219200
Curra Moors fire trail Cleared bush helicopter pad 321200 6219500
Sir Bertram Stevens Drive (sth of Wises Cleared bush helicopter pad 321400 6220000
Sitr Bertram Stevens Drive/Wattamolla Cleared bush helicopter pad 322900 6221200
Mount Bass fire trail Cleared bush helicopter pad 322900 6225400
Bundeena Drive/Little Marley fire trail Cleared bush helicopter pad 323400 6223600
Bundeena Drive/Maianbar rd turn off Cleared bush helicopter pad 324500 6224600
Maianbar rd Cleared bush helicopter pad 325600 6222600
Maianbar (Deeban Spit) Cleared bush helicopter pad 327500 6227500
Bonnievale camping area/sand pit Cleared bush helicopter pad 327900 6226800
Bonnievale picnic area Cleared bush helicopter pad 328400 6226800
Bundeena oval Cleared bush helicopter pad 328900 6226600
Jibbon Point (shell grit beach) Cleared bush helicopter pad 331000 6227200
Bundeena (old sani depot) Cleared bush helicopter pad 329700 6225800
Marley carpark on Bundeena Drive Cleared bush helicopter pad 326100 6224600
Marley Beach Cleared bush helicopter pad 328600 6223200
Little Marley fire trail Cleared bush helicopter pad 327700 6223200
Wattamolla rd Cleared bush helicopter pad 325100 6220700
Wattamolla picnic area Cleared bush helicopter pad 326200 6220600
Curracurrong (Eagle Rock) Cleared bush helicopter pad 324500 6219000
Garie Beach (nth head) Cleared bush helicopter pad 322400 6217400
Garie Beach Cleared bush helicopter pad 321700 6217100
Garie Beach rd heli pad Cleared bush helicopter pad 321400 6216900
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Little Garie Beach Cleared bush helicopter pad 321300 6216500
Sir Bertram Stevens Drive/Garie Beach r Cleared bush helicopter pad 320200 6217000
North Era Beach Cleared bush helicopter pad 320800 6216200
South Era Beach Cleared bush helicopter pad 320400 6215900
Garawarra Farm Cleared bush helicopter pad 319200 6215900
Burgh Ridge track (to Era/Burning Palms Cleared bush helicopter pad 320000 6215600
Burning Palms Cleared bush helicopter pad 319600 6215200
Palm Jungle/Figure Eigh Pool Cleared bush helicopter pad 319100 6214400
Werrong Beach Cleared bush helicopter pad 317500 6213300
Red Cedar picnic area Cleared bush helicopter pad 317300 6215300
Karingal picnic area Cleared bush helicopter pad 316600 6215000
Otford Lookout/Otford Gap Cleared bush helicopter pad 316700 6212400
Bulgo Beach Cleared bush helicopter pad 316800 6211900
Lawrence Hargrave Lookout Cleared bush helicopter pad 315500 6211100
Forum Drive Cleared bush helicopter pad 315600 6227400
Boundary rd & Slessor Pl Cleared bush helicopter pad 315300 6225600
Gurra Causeway Cleared bush helicopter pad 310600 6224000
Woronora TS/Sarahs Knob Cleared bush helicopter pad 311000 6222800
Woronora Dam Cleared bush helicopter pad 309400 6223200
Sebastopol TS nth Cleared bush helicopter pad 314300 6222800
Sebastopol TS sth Cleared bush helicopter pad 314600 6222600
Kingfisher Pool Cleared bush helicopter pad 313300 6221600
Waterfall between hwy and freeway Cleared bush helicopter pad 314900 6220100
Woronora Dam rd tip (Syd Water land) Cleared bush helicopter pad 311200 6222000
Helensburgh Oval Cleared bush helicopter pad 313700 6214900
Cawley fire trail Cleared bush helicopter pad 314900 6218700
Toll gates Cleared bush helicopter pad 314700 6219300
New Illawarra rd & Heathcote rd junction Cleared bush helicopter pad 312600 6229800
Giles Junction Cleared bush helicopter pad 308500 6225400
ANSTO Cleared bush helicopter pad 313800 6230300
Blaxland Oval Cleared bush helicopter pad 317300 6235800
Lucas Hts School (off Thomas Mitchell D Cleared bush helicopter pad 315800 6231800
Anzac Oval (off Anzac Ave) Cleared bush helicopter pad 315900 6229500
Fern Tree Oval (off Fern Tree rd) Cleared bush helicopter pad 315400 6229100
Sydney South sub station Cleared bush helicopter pad 316200 6238600
Engadine Lakes Dam/waterhole-helicopter acc 316600 6227300
Karloo Pool Dam/waterhole-helicopter acc 318100 6225700
Heathcote rd bridge Dam/waterhole-helicopter acc 314900 6228900
Lake Eckersley Dam/waterhole-helicopter acc 313200 6225100
Battery Causeway Dam/waterhole-helicopter acc 313500 6225200
Gurra Causeway Dam/waterhole-helicopter acc 310600 6224000
Friar Bird Pool Dam/waterhole-helicopter acc 311700 6224000
Adina Pool Dam/waterhole-helicopter acc 311200 6224000
Woronora Dam Dam/waterhole-helicopter acc 309400 6223200
Kingfisher Pool Dam/waterhole-helicopter acc 313400 6221600
Lake Toolooma Dam/waterhole-helicopter acc 314350 6220600
Wilsons Ck Dam Dam/waterhole-helicopter acc 313700 6215700
Giles Junction Dam/waterhole-helicopter acc 308500 6225400
Engadine Lagoon (Needles) Dam/waterhole-helicopter acc 315400 6231200
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Appendix 5: Refuge Areas

Refuge areas in the event of a wildfire can be found in the following locations:

• Loftus Oval
• East Heathcote Radiation Zone
• Audley Picnic Grounds
• Upper Causeway Picnic grounds on Lady Wakehurst Drive (near the McKell Ave. bridge)
• Garawarra Farm
• Garie Beach
• Corner of Wattamolla Rd. and Sir Bertram Stevens Drive
• Wattamolla Picnic Grounds
• Wattamolla Beach
• Marley Beach
• Warumbul Picnic Grounds
• Maianbar Spit (Deeban Spit)
• Bundeena Beach
For a more comprehensive assessment of emergency evacuation locations and procedures, please
see the Sutherland Shire and Wollongong City Emergency DISPLANs.
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Heritage Area
Management

• To apply fire
prescriptions
consistent with
broad area
biodiversity
objectives or
relevant status

• Promotion of
awareness of the
special values
requiring protection
in these areas

• Burning
• Suppress or contain

fires inconsistent
with the fire
prescription

Variable

Fire Exclusion At present no sub-zones • To rapidly suppress
all fires that occur
within this zone for
the duration of the
zones existence

• Promotion of
awareness of the
values threatened
by any potential fire
that will occur
within the lifetime
of the zones
existence

• Rapid suppression
of all fires

variable
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Appendix 7: Access Management
ACCESS MANAGEMENT LOCAL PROCEDURES FOR NSW RURAL FIRE

SERVICE ENTRY ON TO NPWS SYDNEY SOUTH REGION

Objective
To formalise a cooperative and coordinated policy for access to lands managed by the
National Parks and Wildlife Service Sydney South Region, specifically Royal Area
reserves, by members of the NSW Rural Fire Service with the areas nominated here
under:

Campbelltown Rural Fire District
Sutherland Rural Fire District
Wollongong Rural Fire District

Preamble
The NSW Rural Fire Service has responsibilities under the Rural Fires Act 1997 for
controlling or suppressing fires, protecting persons and property against the incidence of
wildfire activity within Rural Fire Districts. NSW Rural Fire Service Volunteers form a
large proportion of the firefighting suppression resources within NSW and therefore
would play an integral role in interagency support.

NPWS is the authority for managing all lands dedicated under the NPW Act.
Management of these lands includes fire suppression, mitigation and planning. Reserves
will be managed primarily according to Plans of Management and Fire Management
Plans. NPWS is obliged to manage lands in accordance with a number of Acts, including
the National Parks and Wildlife Act, the Wilderness Act, the Sydney Catchment
Authority Corporation Act, and the Rural Fires Act.

NPWS acknowledges the valuable assistance provided by the Rural Fire Service and its
voluntary members for the detection and extinguishment of fires on NPWS estate land.

Keys may be issued to facilitate the first response capacity of the Rural Fire Service to
fires in NPWS estate. All fire fighting activities are in accordance with the Coordinated
Policies outlined in the Bush Fire Management Committee’s Operations Plan.
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1. ACCESS POLICY FOR RESERVES OTHER THAN THOSE
DESIGNATED AS CATCHMENT OR WILDERNESS:

Reserves may include National Parks, Nature Reserves and State Conservation Areas.
Keys will be issued to all units in each neighbouring brigade to facilitate access for
emergency events.
Access may be for a variety of purposes, key conditions will apply.

Conditions for key holders:
The nominated key holder will be responsible for key security and use, and to ensure the
compliance with the key conditions. Keys will be issued to the Fire Control Officer who
will maintain a register of keys issued to brigade and other staff.

All vehicle access into the reserve will be with the prior agreement of the Service’s
Sydney South Region except in the case of an emergency incident response.

Access arrangements will generally be approved by the appropriate Area Manager or the
Region Duty Officer.

All emergency access is to be reported to the Duty Officer as soon as possible. All
emergency activities will be in accordance with the Coordinated Policies outlined in the
Bush Fire Management Committee’s Operations Plan.

Legitimate purposes and their permission requirements are outlined below:
PURPOSE PERMISSION
1. Response to report of a fire No prior permission is necessary. The RFS is to

advise NPWS as soon as practicable.
2. Patrol of high-risk areas on days of
very high fire danger.

Permission will be sought on the day concerned
before entry to NPWS lands.

3. Operations in support of other
agencies (Police, SES etc)

It is expected that the primary agency will seek
permission or provide notification to NPWS.

4. Orientation of new personnel Prior permission from NPWS will be obtained.
5. Hazard reduction planning. All hazard reduction planning will be undertaken

in conjunction with NPWS officers.
6. Checking dwellings located in in-
holdings within NPWS areas eg mines,
rifle ranges

If the response is in relation to a fire, no prior
permission is required. If the patrol is routine
prior permission is required.

7. Checking trail conditions. Prior permission from NPWS is to be obtained.
8. Training Prior permission from NPWS is to be obtained.

NB: these conditions do not apply for access to Wilderness or Catchment Areas
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A brigade officer should contact the FCO in sufficient time to allow the FCO to seek
permission 48 hours prior to the proposed entry. The FCO will act as the first filter,
being the arbiter of the suitability of the request. The FCO will then contact the officer
nominated by NPWS.

Legitimate reasons for non-allowance of entry may include:
- recent or current weather too damp, tracks too wet
- trail or other construction works in progress
- other activities in progress (such as organised recreation groups).

Abuse of the key conditions
The misuse of keys will result in the immediate removal of the key from the key holder.

The matter will be referred to the Rural Fire Service for further investigation and
disciplinary action.

Any action that contravenes the National Parks and Wildlife Act (1974) outside of active
firefighting duties may be pursued though the issue of Notices or Penalties.

Annual Review of Workability of Key Conditions
The appropriate FCO and NPWS staff will seek resolution to any problems that occur
with conditions associated with key issues as required annually on Bush Fire
Management Committee’s and to monitor and improve the workability of future key
policy arrangements.
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Appendix 8: Use of Heavy Machinery
__________________________________________________________________
This Appendix provides guidelines are for the use of heavy earth-moving plant,
and chemical retardant in the initial attack of fires within lands managed by the
Sydney South Region of the National Parks and Wildlife Service (herewith
referred to as ‘NPWS’).

Conditions of Use - Heavy Plant:

• Heavy plant can be used without the direct supervision of NPWS if NPWS is
immediately informed of both the fire and the operation of the plant.

• Initial attack using heavy plant ceases when either the NPWS provides a plant
operator or on site supervision of the use of heavy plant or its handed that
responsibility over to the designated Incident Controller. Heavy plant use must
then continue to be strictly managed according to authorised activities
described below.

• Plant used must have a roll-over protection system (ROPS), falling object
protection system (FOPS), full comprehensive insurance, public liability
insurance (minimum $10’000’000), seat belts, fire line communications radio
installed or supplied to, working lights, a suitably licensed and trained operator
and be roadworthy. A fire tanker (minimum Category 7) should be available
for immediate support.

• A D6 or smaller bulldozer should be used. A larger machine may be used with
the prior approval from NPWS. Preference should be given to rubber
tyred/tracked plant as opposed to metal tracscavators.

• All works should be carried out in such a manner as to minimise environmental
damage and assist in future rehabilitation of the initial fire suppression works.

• These written instructions must be read by, or to, the plant operator carrying
out these works.

Authorised Activities - Heavy Plant:

The only activities for which heavy plant can be used in initial attack are;
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• Clearing a route for the safe access and egress of 4WD fire fighting vehicles.
The aim of this strategy is to clear a path for the movement of vehicles to the
fireground by knocking out of the way large shrubs and small saplings without
creating a bare earth trail. The machine should be driven with the blade raised
above the ground and driven on a path of least resistance, avoiding Aboriginal
sites, large trees, rocks, etc. where ever possible. The width of the path should
be no greater than 5 metres.

• Preparation for a backburn line. The aim of this strategy is to produce a bare
earth line from which to conduct a backburn. The machine should be driven
with the blade just touching the earth and should be manoeuvred so as to only
skim the soil surface (as much topsoil as possible should be undisturbed). All
refuse must be left on the opposite side to which the backburn (or running fire
exists - see 3 below) is to be carried out. The width of the path should be no
greater than 5 metres.

• Parallel attack of a fire. The aim of this exercise is to round up a fire using a
bare earth trail around the flank or front of a going fire. It should only be
carried out if fire conditions and supporting resources allow safe progress of
the machine. The machine should be driven so that the blade is managed the
same way a sin point 2 above.

• Fireground Safety. All activities associated with the use of heavy plant should
be carried out with operator safety maintained at all times.

The use of fire suppression chemicals (including surfactants and retardants) will
be restricted in environmentally sensitive areas. These areas are identified in
operational guidelines and in the individual Management Area profiles.
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