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FOREWORD

This plan of management for the portion of the Lucas Heights

Buffer Zone administered by the Australian Atomic Energy

Commission was prepared by the Australian National Parks

and Wildlife Service. The Commission wishes it to be known

that it is grateful to ANP&WS for preparing the plan.

Particular thanks are due to Mr A Grant for his major

involvement and to Mr L Hill who commenced the study. The

AAEC coordinator for the study was Mr Alan Bonhote and his

contribution, as well as that of many AAEC staff who assisted

him, is also acknowledged.

The plan is being used by the Commission as a guide for its

management of the Lucas Heights Buffer Zone.

(R SMITH)

Deputy Director

August 1986
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PART 1

1. LOCATION AND EXTENT

1.1 Regional Setting

The Lucas Heights Research Laboratories (LHRL} are situated on

the south-west edge of Sydney, about 30 kilometres from the

Central Business District (Figure 1.1)

1.2 Background Information

The Australian Atomic Energy Commission (AAEC) and the

Commonwealth Scientific and Industrial Research Organization

share the LHRL facilities.

Two nuclear reactors, the major one called HIFAR, are located

within the LHRL complex. An area of 355.7 hectares was acquired

in 1982 by the Commonwealth (Figure 1.2) for the purposes of the

AAEC so that adequate control can be exercised over activities

near the HIFAR nuclear reactor (Commonwealth Gazette G31, 3

August 1982). This acquisition followed several years of

negotiations between the Commonwealth and New South Wales

Governments for exchanges of various lands, and ensured that all

the area, shown as dotted on Figure 1.3, is under AAEC control.

This acquired land forms part of the AAEC Buffer Zone.

1.3 Buffer Zone Boundary

The AAEC Buffer Zone is essentially a circular area having a 1.6

kilometre radius around HIFAR. A small irregular extension of

the northern circumference of the Zone accommodates the Little

Forest Burial Ground, a 3 hectare plot used between 1960 and 1969

for burial of low level radioactive waste (Figure 1.2).

A portion of the 18,700 hectare Holsworthy Military Reserve and

Firing Range forms a large segment of the southern part of the
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Buffer Zone (Figure 1.3). A small portion of the Zone east of

the Woronora River is a NSW Crown reserve.

The nearest urban areas are the suburbs of Engadine to the east

and Heathcote two kilometres south-eastwards of the Zone.

The remainder of the Zone adjoins New South Wales Crown Land

including the southern end of the proposed West Menai urban land

release area. If urbanisation of the West Menai proceeds, up to

18,000 people will live immediately to the north of the Zone,

between it and the Georges River.
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2. PURPOSE OF THE ZONE

The Buffer Zone was established to ensure residential development

cannot take place within 1.6 kilometres of HIFAR. In the

unlikely event of a serious accident at HIFAR, the absence of

permanent residents or large crowds ensures that the Buffer Zone

can be quickly evacuated and isolated from the public. The

Commission has recently determined that continued operation of

the HIFAR reactor requires no restrictions on the use of land

outside the 1.6 kilometre radius of the Buffer Zone.

When the AAEC recently attained responsibility for management of

a large segment of the Buffer Zone it determined that its overa.ll

policy for management of the area will be to tolerate but not to

encourage public access. This policy does not affect the major

public roads - Heathcote and New Illawarra. A plan, called

APTCARE-LUCAS HEIGHTS, for ensuring public safety in the event of

an accident at the LHRL with off-site consequences is discussed

in Section 10.14 of this Plan of Management. The public safety

factor imposes limits on multiple use of the Buffer Zone and

strongly influences management.
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3. SCOPE OF THE PLAN OF MANAGEMENT

This Plan of Management applies to the area indicated in Figure

1.3 and termed the AAEC Management Area or the Area for short.

It is that part of the Buffer Zone over which the AAEC has tenure

but does not include the Lucas Heights Research Laboratories or

Little Forest Burial Ground which will be managed separately by

the AAEC.

Several other areas in the Buffer Zone are not controlled by the

AAEC. These are three public road reserves, a section of the

Woronora River, a New South Wales Electricity Commission

easement, a large southern segment controlled by the Department

of Defence as part of Holsworthy Military Reserve and a small

eastern segment between Engadine and the Woronora River

controlled by the New South Wales Crown Lands Office. The

purposes of these neighbouring areas has been taken into account

in planning fc~ the AAEC Management Area. It is expected that

management of neighbouring areas both within and adjacent to the

Buffer Zone will be sympathetic to the objectives of this Plan of

Management.

This plan has been prepared on a base date of June 1986. Changes

since that time must be taken into account when adopting the

Plan.
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Implications for management are identified in the descriptive

section. Following a statement of management objectives and a

reiteration of the primary purpose of the Area, prescriptions for
management are detailed in recognition of the previously

identified management implications.
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4. PURPOSE OF THE PLAN OF MANAGEMENT

A plan of management enables management to proceed in an orderly

way; helps to reconcile competing interests; identifies

priorities for the allocation of the available resources and

facilitates public understanding. Periodic revision of a plan

enables account to be taken of changing social, economic and

ecological conditions and new knowledge relevant to land

management.

The Australian Atomic Energy Commission (AAEC), at the suggestion

of its Land Management Committee, requested the Australian

National Parks and Wildlife Service to develop a management plan

for the Area. This followed from the Commission's desire to

preserve and restore the bushland in its care to as near a

natural state as possible. This policy provides some

opportunities for passive recreation and natural history

education and is compatible with the draft State Environmental

Planning Policy for bushland in urban areas.

The Plan is to consider various management problems such as

erosion, water pollution, illegal rubbish dumping, rehabilitation

of degraded land, wildfire control, and wildlife and

archaeological conservation. The Plan is to provide a broad

framework within which detailed plans can be worked out by the

Land Management Committee or its consultants for specific

management projects. It will formalise AAEC requirements for

management control of the land. However, it is not intended that

the Plan provide detailed management proposals on issues such as

erosion control or wildlife conservation.

The Plan describes the biophysical features of the Area,

administrative features such as service easements, past and

current uses of the Area and issues such as the Metropolitan

Waste Disposal Authority Mill Creek landfill depot and

urbanisation of the adjacent Lucas Heights and West Menai area.
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5. CLIMATE

Detailed meteorological data from the past 24 years for Lucas

Heights were reviewed in the West Menai Environmental Study (Shire

of Sutherland 1984). The results are summarised below.

The local climate is warm-temperate with a maritime influence.

Precipitation occurs predominantly as rain spreads fairly evenly

throughout the year.

Mean daily maximum temperatures range from a minimum in July of

15.8°C to a maximum of 26.0°C in February.

Wind patterns are influenced by local topography with slight

winds being generated by temperature inversions in drainage lines

(e.g. valleys). Stronger surface winds may occur throughout the

year with directional changes occurring throughout the day.

Winter months are characterised by westerly winds while the

summer months experience sea breezes.

Implications

1. Protracted dry conditions exacerbated by hot north-westerly

winds occur in some years producing very high wildfire

risk. Artillery exercises in Holsworthy Military Reserve to

the north-west may increase this risk as will urbanisation

of West Menai.

2. Intense rainfall causes severe erosion in the area hindering

natural revegetation, causing siltation and turbidity of

watercourses including Georges River, and leaching waste

materials from existing waste and nightsoil disposal areas.

References - Climate

Shire of Sutherland (1984), West Menai Release Area;

Environmental Study; Volume I - Report. Shire of

Sutherland, Sydney.
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6. GEOLOGY, SOILS AND HYDROLOGY

The AAEC Management Area is part of the sandstone Woronora

Plateau which dips gently downwards to the north and is

dissected by northerly flowing watercourses such as Mill Creek,

its tributary Hardens Creek and the Woronora River. This

drainage enters Georges River and subsequently Botany Bay. The

freshwater flow in the Woronora River is affected by the Woronora

Dam about 8 kilometres upstream. During dry weather there may be

no flow of water in the river in the area. At these times the

river consists of several large permanent ponds. The Woronora

Plateau is part of the Sydney Basin, an area of 36,000 square

kilometres characterised by sandstone rock and soil.

The dominant surface rock of the Area is medium to coarse grained

Hawkesbury sandstone, an extensive uniform thickly bedded unit

derived from ancient lake sediments. A lense of clay and shale

several metres thick occurs in the northern extension of the Area

in the vicinity of Little Forest Burial Ground.

Most of the surface of the Management Area is covered by shallow

sandy soils, often laterised, low in nutrients and erodable. The

underlying sandstone, however, is not highly erodable.

Two coal seams, currently not of commercial significance, lie at a

depth of about 700 metres under the Area. Mining of these deep

seams may occur in the future if economical techniques can be

devised.

Implications

1. Revegetation, particularly of the western sector, is required

for reduction of soil erosion and watercourse pollution.

2. Minimisation of soil disturbance, such as by off-road

vehicles and horses, is needed for plant regeneration and

soil stability.
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The future mining of coal which could cause subsidence

problems at LHRL and the Little Forest Burial Ground can not

take place without the NSW Department of Mineral Resources

determining angle of draw parameters to avoid damage to HIFAR

and to avoid compromising the integrity of the Little Forest

Burial Ground.
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7. WILDLIFE

7.1 Flora

7.1.1 Vegetation: A number of cornmunitias are represented in

the Area (Figure 7.1) and a detailed species list is available

from the AAEC library.

(a) Shale-based Vegetation

On the shale-derived soils there is open-forest, 10-15m in

height, dominated by Eucalyptus piperita and E_. paniculata. Sub-

ordinate tree species include Eucalyptus punctata, Angophora

costata and Syncarpia glomulifera.

A well defined shrub layer is present and in the less disturbed

areas forms a dense middle canopy. Frequently occurring shrubs

in this stratum are Casuarina torulosa, Banksia spinulosa, Acacia

parvipinnula, A_. falcata and less frequently Bursaria lasiophylla^

spp. spinosa and Cassinia sp.

The higher nutrient status of the soils, compared to the

surrounding soils derived from sandstone, is conducive to grass

growth. Consequently, native grasses are an important component

of the lower stratum with Themeda australis and Stipa sp. being

common. Other species which occur in the field layer are the low

shrubs Gompholobium minor, Daviesia ulicifolia, Pultenaea

villosa, Leucopogon juniperinus, Dillwynia parviflora, Mirbelia

rubiifolia and Phyllanthus thymoides; the climbers Glycine

clandestina and Billardiera scandens; the monocots Patersonia

sp., Lepidosperma squamaturn, Xanthorrhoea resinosa and Lomandra

longifolia; the forbs Gonocarpus elata, Goodenia hederacea,

Helichrysum scorpiodes, Pratia pedunculata and Stylidium

graminifolium; and the fern Cheilanthes austro-tenuifolia.

The highly sought after clay substrate on which this vegetation

type occurs has resulted in mass clearing. Associated with the
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clay extraction has been the development of roads and tracks and

a possible increase in fire frequency. Nightsoil disposal and
illegal rubbish dumping has further affected this vegetation
type.

(b) Sandstone-based Vegetation

The vegetation which grows on the sandstone-derived soils

represents a varied and complex group of communities varying with

aspect, soil depth, soil development and topography.

Structural formations range from open-forest along the deeper

gullies and escarpments; woodlands and shrublands on the drier

slopes; to heathlands with occasional emergent mallees on the

plateau areas.

(i) On the plateau areas Eucalyptus gummifera, Banksia

serrata and Leptospermum attenuatum are dominant in the

overstorey with JL sieberi, Ĵ . haemostoma and Casuarina
littoralis occurring less frequently.

The understorey is composed of a suite of sclerophyllic plants,

notably Phyllota phylicoides, Dillwynia retorta, Grevillea

sericea, Lepidosperma squamaturn, Schoenus imberbis and Kunzea
ambigua.

Within this field layer, the outcropping sandstone produces a

variety of niches for plants; consequently there is a diverse

array of plant species found in these localities. They include

the shrubs Acacia linofolia, A^ sauveolens, _A. ulicifolia,

A- niyrtifolia, Banksia marginata, B_. ericifolia, Persoonia
pinifolia, _P_. levis, Petrophile fucifolia, Hakea sericea,

E_. dactyloides, Grevillea sphacelata, G_. mucronulata,
Gompholobium grandiflorum, Woollsis. pungens, Epacris longiflora,

Conospermum longifolia, Brachyloma daphnoides, Isopogon

anemonifolius, Leptospermum arachnoides, Eriostemon australasius,

Pimelea linifolia, Hibbertia stricta and Boronia ledifolia.
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Interspersed between these shrubs are a number of forbs, notably

Actinotus minor, Platysace lanceolata, Xanthosia sp. and Dampiera

stricta. Monocots are also common with Caustis pentandra,

Xanthorrhoea sp., Doryanthes excelsaf Lomandra obliqua and

Dianella caerulea being present.

The extremely poor fertility of the soils coupled with the

seasonal desiccation stress precludes weed invasion in these

areas.

(ii) On areas with a moderate slope the deeper and more

developed soils support a shrubland/woodland grading to low open-

forest. On the drier aspects the dominant tree species are

Angophora hispida, Eucalyptus oblonga, E_. piperita, E_. gummifera

and ±. haemostoma.

Species diversity is reduced compared with the heathland as the

environment is more uniform. The shrub layer primarily consists

of Banksia marginata, &_. ericifolia, Hakea sericea, Tetratheca

neglecta, Persoonia levis, P_. lanceolata, Lasiopetalum rufurn,

Gompholobium grandiflorum, Lepidospermum attenuatum, Acacia

terminalis, _A. sauveolens, Casuarina torulosa, Petrophile

sessilis, Isopogon anemonifolius and Lambertia formosa. The

ground layer is sparse, with exposed rock and leaf litter

constituting a significant proportion of the area. Dampiera

stricta and Xanthorrhoea resinosa are scattered throughout.

"«=»•
This vegetation type is the most widespread in the area and has

been subjected to the most disturbance. In areas stripped for

gravel, the vegetation and topsoil have been removed. The poor

nutrient status of the lateritic substrate and the skeletal

nature of the soil has restricted weed invasion and

recolonisation by the surrounding vegetation. In areas used for

nightsoil disposal, the disturbance of the soil profile and the

missive nutrient input has resulted in a sward of exotic annuals

which in some areas are being overgrown by the native Acacia

parvipinnula. The exotic species on these nightsoil disposal



24

areas include Cirsium vulgare (Spear Thistle), Briza maxima

(Quaking Grass), Anagallis arvensis (Scarlet Pimpernell), Vicia

sp. (Vetch), Rumex conglomeratus (Clustered Dock), Rubus

fruticosus sp. agg. (Blackberry), Arctotheca calendula

(Capeweed), Phytolacca octandra (Inkweed), Ceratochloa unioloides

(Prairie Grass), Dichelachne rara (Plume Grass) and Lolium

perenne (Perennial Rye-grass).

(iii) On the sheltered escarpments tree height and density

increase to form a community varying from woodland to open-

forest. Angophora costata and Eucalyptus piperita are the

dominant tree species with _E_. gummifera, E_. punctata and _E_.

haemostoma occurring less frequently.

The taller shrub layer supports a moderately dense growth of more

mesic species such as Acacia obtusifolia, Banksia serrata, _B_.

spinulosa, Persoonia levis, Persoonia linearis, Leptospermum

attenuatum, Phebalium dentatum, Ricinocarpus pinifolius, Epacris

longifolia and Ceratopetalum gummiferum. The arboreal monocot

Doryanthes excelsa, and the primitive cycad Macrozamia communis

are prominent in these sites.

The ground flora contains plants typical of moist areas such as

Pteridium esculentum, Gleichenia dicarpa and Blechnum

cartilagineum. Exposed rock is common and is often colonised by

lichens and moss.

This community is the least disturbed in the area,

(c) Drainage-line Vegetation

Along the drainage lines there are distinct vegetation groups

which form a toposequence along a series of environmental

gradients; namely soil moisture, soil type and degree of

waterlogging, soil depth and stream flow.



(i) On the sandstone slabs where soil moisture permits,

colonisation occurs as follows: mosses are the primary

colonisers then Drosera spp., Burchardia umbellata and a variety

of cyperaceous plants invade. Secondary colonisation is

evidenced by the presence of shrubs such as Leptospermum

parvifolium, Isopogon anemonifolius, Epacris microphylla,

Mitrasacme polymorpha, Hibbertia stricta and Callistemon

linearis.

(ii) In shallow depressions along the upper catchments of the

drainage lines where the slopes are moderate, and along stream

banks where stream flow is gradual, closed wet heaths occur. The

soils are gleyed and easily eroded. The canopy varies from 1m to

2m in height.

The overstorey canopy is dominated by Dillwynia floribunda and

Banksia ericifolia with B_. spinulosa, Callistemon citrinus, Hakea

teretifolia, Leptospermum arachnoides, Darwinia diminuta and

Angophora hispida occurring less frequently. Angophora hispida

increases in abundance towards the drier sites. Intermingled

between this dense shrub layer are a suite of smaller shrubs and

herbs, notably Burchardia umbellata, Grevillea sericea, Actinotus

minor, Conospermum ellipticum, Xyris sp., Dampiera jstricta,

Mirbelia rubiifolia, Drosera spp., Stylidium lineare, Lindsaea

linearis, Schoenus sp., Baeckia imbricata, Hakea gibbosa,

Leucopogon microphyllis and Kunzea capitata.

(iii) Fringing the banks of the upper reaches of Hardens Creek,

where the soils are deeper and better drained, is a dense 2m to

3m high closed canopy of Leptospermum juniperinum, jBanksia

ericifolia, Acacia elongata, Viminaria juncea and Hakea

teretifolia. Other shrubs include Sprengelia incarnata, Acacia

myrtifolia and Sphaerolobium vimineum. Understorey species

include a number of sedges and rushes, mainly Schoenus

breviculmis, Leptocarpus tenax, Gahnia sieberana, Carex sp.

Exotic species, Cirsium vulgare and Eupatorium adenophorum, have

invaded the disturbed sections of the creek bank.
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(iv) Along the steeper minor drainage lines where sandstone

outcrops occur soils are slightly deeper than the surrounding

areas and these areas are generally more sheltered. The

vegetation is generally similar to the surrounding drier slope

sandstone vegetation but the understorey is moderately different,

being more developed and supporting shrubs such as Xylomellum

pyriforme and Telopia speciosissma and the herbs Lomandra

longifolia, Stipa sp., Entolasia stricta and Pteridium

esculentum. Further down these drainage lines the alluvial soils

are deeper and the understorey changes more pronounced. Shrubs

include Leptospermum attenuatur^, Acacia linifolia, A^ terminalis,

Persoonia levis and Callistemon citrinus. The ground layer is

denser and is composed of Lomandra longifolia, Gahnia sp.,

Culcita dubia, Hibbertia nitida, Pteridium esculentum, Schoenus

melanostachys and Kennedia rubicunda. Along sheltered rock

ledges Todea barbara and Sticherus flabellatus occur.

7.1.2 Exotic Species

Some areas are colonised by exotic species (7.1.1). These are

primarily (1) drainage lines, (2) nightsoil disposal areas and

(3) the Industrial Waste site (Figure 9.1). Many of these exotic

species are vigorous invaders and although not all are registered

as noxious.

The drainage lines are weed infested to varying degrees, ranging

from minor at Melinga Molong Creek to major near the nightsoil

areas. The most vigorous weeds at these sites are Lantana

(Lantana camara), Crofton-weed (Eupatorium adenophorum) and

Blackberry (Rubus fruticosus sp. agg.).

The nightsoil areas virtually support only weed growth with the

serious weeds being Lantana, Crofton-weed, Blackberry, Inkweed

(Phytolacca octandra) and Pampas Grass (Cortaderia selloana).

The Industrial waste site has been revegated with Kikuyu Grass

(Pennisetum clandestiaum) and native trees which are not
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indigenous to the area (e.g. Lemon-scented Gum, Eucalyptus

citriodora, a native of Queensland).

7.1.3 Conservation Significance

(a) Plant Species

A number of rare/uncommon plant species occur in the area. They

are:

Melaleuca deanei (3RC*) - This medium sized shrub occurs in

a few localities in the area (Figure 7.2). It occurs
elsewhere in wet; heaths along the central coast and adjacent
plateaus;

Hibbertia serpyllifolia - An undescribed form of this
species is found in the area;

Grevillea capitellata spp. capitellata (2RC) - This small
shrub occurs in scattered locations throughout the Mill

Creek catchment;

Tetratheca neglecta (3RC) - This small semi-prostrate shrub,
although regionally restricted in distribution, is locally
abundant in the drier aspect sandstone vegetation;

Acacia rubida - This shrub of restricted distribution in the

Sydney Sandstone area is known to occur at two localities in
the area (Figure 7.2): one will be destroyed by the proposed
MWDA landfill;

Galeola cassythoides (3RC) - This climbing orchid is
uncommon and restricted in distribution within the Sandstone

region of Sydney. The known locality is shown on Figure

7.2.

Leucopogon amplexicaule (SRC) - Restricted to sheltered
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places in the sandstone vegetation of the Sydney region,

this small shrub is scattered along the escarpments of both

Mill and Hardens Creeks and possibly in the Woronora Valley.

* Conservation Status (Leigh et al. 1981).

(b) Vegetation

The shale-based vegetation, although in part disturbed, is a

valuable remnant of a vegetation type which has largely been

destroyed in the Sydney region due to the removal of clay.

The sandstone-based vegetation is well represented in

conservation reserves - Royal, Kuring-gai Chase and Brisbane
Water National Parks. Despite the adequate reservation status of

this broad vegetation type, the Hardens Creek Catchment and
Woronora Valley are worthy of preservation due to the range of.

intact vegetation types they contain.

7.2 Fauna

7.2.1 Mammals: There have not been any mammal surveys of the

Area and only limited information is available from incidental
sightings. A predictive list of 30 mammals are believed to

occur in the Area, based on the West Menai Release Area Study
(Shire of Sutherland, 1984). The sandstone vegetation provides
habitat typical of the sandstone area of Sydney.

7.2.2 Birds: Ninety-eight species of bird have been recorded

in the area by various workers from LHRL. This represents a

reasonably diverse assemblage for a comparatively small area.

7.2.3 Reptiles and Amphibians: A recent survey of a portion of

the area recorded 19 species and further studies would
undoubtedly add others. No information is available on

amphibians; Hardens and Mill Creek and Woronora River are
suitable habitats.



30

7.2.4 Invertebrates: Some insect groups have been surveyed in

detail; in particular the Jewel Beetles (Burcotidae), Dragonflies

(Odonata) and Lacewings (Neuroptera). The area is rich in Jewel

Beetle and Lacewing species and contains several rare species

(Section 7.2.6).

7.2.5 Introduced Species: Several species of exotic mammal

have been sighted in the area. Hares, Foxes, Cats and Goats can

be most troublesome. No data are available on their abundance

but the population numbers are probably fairly small.

Hares, Foxes and Cats are mainly found in the nightsoil disposal

areas, whilst Goats have been sighted in the escarpment area of

the Woronora Valley.

7.2.6 Significant species:

The Rock Warbler, the only indigenous bird of New South Wales, is

confined to the Hawkesbury Sandstones and associated limestones

of central eastern NSW, where it nests in caves. Here it is

locally common. The Pink Robin has been recorded in Little

Forest, this is only the third record for the Sydney Region.

Normally the species is found in Victoria, Tasmania and far

south-eastern NSW.

Six uncommon and nine rare species of Jewel Beetle have been

recorded for the area, most being collected alongside the verges

of Heathcote Road. Flowers of Angophora hispida (Dwarf Apple)

provide food for adults of 7 rare and 4 uncommon jewel beetles 1.3

the Area and its surrounds. Other plants pollinated by and

providing food for rare and uncommon jewel beetles are

Leptospermum flavescens (Tantoon), JL. attenuatum (Paper bark Tea

Tree), an unidentified Leptospermum and Kunzea ambigua (White

Kunzea). The immature beetles are wood-boring larvae.

The now breached Woronora Weir is a known locality for a rare
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species of Dragonfly, Austrocordulia leonardi.

A rare scarab, King Christmas Beetle (Anoplognathus

viridiaeneus), has been recorded in the Lucas Heights area. This

species has a very restricted and disjunct distribution between

southern Queensland and Nowra, NSW, and is one of 12 invertebrate

species proposed by the NSW National Parks and Wildlife Service

as endangered fauna.

Implications

1. Periodic slashing of vegetation along the high tension

electricity easement forms a partial firebreak of heathy

vegetation and possibly increases habitat diversity.

2. The remnant shale-based vegetation at Little Forest would be

destroyed by clay/shale excavation. The regeneration of

shale vegetation east of Little Forest Burial Ground would

be jeopardised by excavation of cream firing clay.

3. Weed infestations are reducing habitat values and the

environmental quality of both Mill and Bardens Creeks.

4. Uncommon/rare species are important and their conservation

should be ensured in management programs.

5. Fences restrict the movement of larger native and exotic

animals and may also restrict smaller feral mammals.

6. The area may become important in the future as part of a

corridor linking major wildlife habitats south-west of

Sydney. The value of conservation reserves is increased if

connected via a corridor to other reserves.

7. The corridor value of the area for some wildlife is

diminished by roads.
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8. Small areas have great value for invertebrate wildlife
conservation.

9. Vermin need to be controlled.

References - Wildlife

Leigh, J., Briggs, J. and Hartley, W. (1981). Rare or Threatened
Australian Plants, Australian National Parks and Wildlife

Service Special Publication No. 7, ANPWS, Canberra.
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8. ARCHAEOLOGY

8.1 Aboriginal

Five archaeological sites occur in the north-east sector of the

Area and three in the north-west sector. All have been studied

and recorded by archaeologists. They include rock overhang

shelter sites, sometimes with hand stencil artwork and in one

instance, a kangaroo engraving. The north-east sites include axe

grinding grooves in watercourses. The three in the western

sector (only one of which has artwork) occur in the Metropolitan

Waste Disposal Authority (MWDA) landfill area (see Section

10.1). Archaeologists have not investigated the Woronora River

valley in the area or Melinga Molong gully; both are likely to

contain archaeological sites.

The New South Wales National Parks and Wildlife Service is

responsible for the protection and preservation of all Aboriginal

sites in New South Wales, regardless of the status of the land on

which they occur. The Service has been consulted by the MWDA

on matters relating to sites in the Area.

8.2 European

There is little documented information of early European

settlement (Brayshaw 1984). Silcox (1980) recorded that land was

granted to David Duncombe in 1923-4; timber cutting later

occurred here. No relics or evidence exists of this prior

occupation; nor are there any known significant European sites.

Implications

1. The Aboriginal archaeology of the northern half of the Area

has been recorded, that of the southern half is unknown.

2. No early European sites are known.
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9. PAST USES WITH CURRENT IMPLICATIONS

9.1 Radioactive waste

Radioactive waste was buried between 1960 and 1969 in Portions

251 and 253. This burial ground has been fenced and the enclosed

area is maintained as grassland mown periodically. The AAEC

monitors radioactivity levels at the site in vegetation, soil,

suspended dust and ground waters. The northern extension of the

Management Area is a buffer zone for the burial ground. There

has been clay/shale excavation to the west of the Little Forest

Burial Ground (Figure 9.1) and the New South Wales Department of

Mineral Resources has investigated small reserves of cream firing

clay to the east of the Burial Ground within the Area boundary.

Implication

Excavation of clay/shale adjacent to the Burial Ground may

complicate the hydrology, make monitoring more difficult and

reduce the possibility of remedial works.

9.2 Nightsoil disposal

Much of the northern sector including the Little Forest extension

have been used for nightsoil disposal from 1955. Figure 9.1

shows the disposal limits. Portions 272 and 253 were last used

over 15 years ago but other portions have been used until

recently (Figure 1.3). The nightsoil was deposited in shallow

pits and covered with topsoil. The Sutherland Shire Council

(SSC) established a nightsoil pan washing depot and associated

water tanks, telephone, water and electricity supply lines in

Portions 276, 278 and 280. These facilities are no longer in use

by the SSC and the NSW Soil Conservation Service is now using the

depot on a short term ad hoc basis as headquarters for a

Commonwealth Community Employment Program it is performing

outside the Buffer Zone. However, the Council will continue to

need access over AAEC land to dispose of septic tank sludge on

Portions 121, 122 and 255.
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The portions of the Area used for nightsoil disposal form the

upper catchments of Hardens Creek and Mill Creek but do not

include the steeper gully areas of the Creek. The nightsoil

areas have become weedy and together with the washing depot are a

source of nutrient and weed pollution to Hardens Creek and Mill

Creek.

Implications

1. Rehabilitation of nightsoil disposal areas is necessary if

water pollution is to be reduced and weeds controlled.

2. A large part of the nightsoil disposal areas is on

clay/shale.

9 .3 Industrial waste

Industrial wastes including liquids, were disposed in Portion 16

to the north-west of Little Forest Burial Ground between 1969 and

1980 (Figure 9.1). The wastes were disposed of by a private

contractor as a means of restoring quarries excavated for

clay/shale. Quarry lease arrangements required restoration. The

north end of Portion 16 site was covered with topsoil after being

filled with waste and fenced but this did not fully restore the

quarry or waste dump. Leachate collection trenches connected to

a concrete pipe leachate removal pert were recently installed by

the previous site operator.

However, the industrial waste site is still a source of odours

and leachates, the latter polluting nearby quarried land and Mill

Creek.

Implication

Unless fully restored, the northern part of Portion 16 will

remain of little use and may be a source of pollutants for many

years.
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9 .4 Clay and shale excavation

The previous section deals with areas in, and adjacent to, the

northern part of Portion 16 excavated for clay/shale (Figure

1.3). Most of Portion 16 in the Area has been quarried. Between

1971 and 1973 clay and shale were also quarried nearby from the

north-west corner of Portion 251, an area of half an hectare

(Figure 9.1). The site has not been completely restored although

the lease required restoration.

Implications

1. Much of Portion 16 and the north-west corner of Portion 251.

are worked out quarries requiring rehabilitation.

2. The quarries have destroyed shale-based vegetation.

9.5 Scraped areas

Large areas of the western sector were scraped for laterite

gravel for roadmaking (Figure 9.1). Natural revegetation has

been slow, but relatively free of weeds, and the subsequent sheet

erosion has caused sedimentation in Mill Creek. However, because

the open areas have proved attractive to many recreational off-

road vehicle users in some areas revegetation has been hindered,

the natural vegetation has been fragmented and weeds have

spread. The New South Wales State Pollution Control Commission

noted in the Botany Bay Environmental Study (SPCC 1979) that

upper Mill Creek contributes significantly to erosion run-off.

Sedimentation in Mill Creek is severe, reducing water and

substrate quality for aquatic wildlife. When the MWDA Mill Creek

landfill waste depot proposal proceeds, most of this area will be

restored.
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Implications

1. Devegetated later!te areas are the largest areas in the AAEC

Management Area requiring rehabilitation.

2. Natural revegetation from the remaining vegetation patches

into bare areas and tracks may require assistance in areas
not rehabilitated by MWDA via revegetation of waste fill

surfaces.

9.6 Building site

Hawker de Havilland leased the small Portion 457 in the north-
east sector until 1976 for use as an aircraft engine test-bed.

The lease was transferred to the MWDA until 1980. The building
on the site has been demolished recently leaving a small area

which is slowly revegetating.

Implication

Portion 457 is a small area with easy access that could be

rehabilitated with little effort.

9.7 Apiaries: Apiarists place hives of European honey-bees in
the Area without permission for production of honey. Some sites

occur very close to HIFAR at the western end of LHRL and
apiarists have obviously ignored track barriers recently

established to control access to the Area. The New South Wales
Government has agreed that no food manufacturing occur within a

4.8 kilometre radius of HIFAR.

The large numbers of exotic bees periodically introduced by

apiarists may deprive native pollen and nectar feeding wildlife,

such as honeyeaters, marsupials, jewel beetles and other insects,
of food resources. The exotic bees may also detrimentally affect

pollination in some native plants adapted to specialist

pollinators.
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Implication

Apiary use of the Area has detrimental conservation impacts,

conflicts with New South Wales policy on food manufacture and

complicates vehicle access control.

Reference - Past Land Dues

State Pollution Control Commission (1979), Soil Erosion Potential

in the Menai Area. SPCC, Sydney.
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10. CURRENT USE AND OTHER ISSUES

10.1 The Metropolitan Waste Disposal Authority Depot

The MWDA is establishing a solid waste landfill disposal depot in

Upper Mill Creek. An examination of environmental aspects by the

MWDA was made public in March 1984. The part of the depot within

the AAEC Management Area will be the subject of a lease agreement

between MWDA and AAEC. The depot will serve about 600,000 Sydney

residents for an estimated 25 years, replacing the nearby Lucas

Heights Regional depot. The Mill Creek depot will use AAEC land

in the western and northern sectors as well as adjacent New South

Wales Crown land. The depot will occupy 175 hectares with much

of the 127 hectares of landfill lying within the 114 hectares in

the Area (Figure 10.1).

Selection of this site provides a useful means of rehabilitating

the severely degraded western sector of the Area using the

resources of a financially independent organisation possessing

suitable expertise. The fill area will be progressively

revegetated with native species so far as possible. Exotic

grasses may be used on difficult areas such as the steep northern

face of the fill outside the Area. A mixture of the original

topsoil and plant material will be used in rehabilitation. The

MWDA will also rehabilitate unnecessary tracks and bare areas

surrounding the land fill area on their site.

A second benefit could be that rehabilitation of the poorly

restored industrial waste disposal area at the northern end of

Portion 16 is accelerated. This area is currently a source of

pollution and odours. The remaining unfilled clay and shale

quarry in Portion 16 is included in the solid waste fill

restoration by the MWDA.
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A third benefit of the selection of Mill Creek as the new MWDA

waste-depot will be conservation of Bardens Creek in the Area.

Bardens Creek, an alternative site for the waste-depot, is one of

the high quality natural bushland areas in the Area adjoining

similar land outside the Area. It can provide a wildlife

corridor between Georges River and southern areas such as

Holsworthy Military Reserve and Heathcote National Park if

urbanisation proceeds in West Menai and areas north-east of the

Area.

The MWDA environmental study for the Mill Creek depot indicated

that modern techniques of solid waste landfill will enable the

depot to operate without becoming a major source of leachate or

sediment pollution. Waste will not be burnt and sources of

odours will be limited to a small area of active fill during

daylight hours. The depot will be screened with vegetation so as

to be visually unobtrusive and will also be fenced to prevent

illegal entry and waste dumping. The depot will have fire

fighting equipment and could supply water to fire tankers for use

in adjacent areas. The fence will include gates for fire

fighting access.

Individuals of two uncommon plant species (Grevillea capitellata

ssp. capitellata and Acacia rubida) will- be destroyed by the

landfill. An individual of the endangered species Melaleuca

deanei surviving in the West Menai - Lucas Heights area occurs

outside the Area but within the MWDA depot. It will not be in

the landfill area but measures for its conservation are needed.

Archaeological investigations in Mill Creek valley in the Area

identified two shelter sites and an open site exhibiting artefact

scatter (Koettig 1985). One Aboriginal shelter site without art

will be destroyed by the landfill, this has been excavated and

recorded. A second shelter site in the area has hand and

macropod feet stencils. The site has been excavated and recorded

while the rock bearing the stencils will be moved beyond the

impact of waste disposal operations to a place agreed with the
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Gandangara Land Council.

The open Aboriginal site exists on the slope below the shelter

sites. The Archaeologist has recommended that further excavation

be carried out before the site is destroyed.

The completed landfill in Mill Creek will have a gently sloping

flat surface. Drainage from this area will be diverted under

Little Forest Road to Hardens Creek.

Implications

1. Rehabilitation of the western sector by the MWDA will

greatly reduce land management costs to the AAEC end enable

the AAEC to concentrate on management of other areas.

2. Provision of public access to the waste depot may increase

access control and littering problems in the northern

sector.

3. Extension of services (telephone, electricity, water and

sewerage) to the MWDA depot along Little Forest Road from

LHRL is unlikely to create management problems in other

parts of the Zone.

4. Unless restoration of the fill surface vegetation is

expertly done weed invasion of Hardens Creek will occur

adding to that arising from the nightsoil disposal areas.

5. Most of the devegetated areas occur in the western sector

and can be rehabilitated by the MWDA Mill Creek landfill

program in which native vegetation and the original topsoil

will be used as much as possible, although the original

contours will be lost.
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6. Revegetation of the western sector (MWDA site) should

include plant species providing habitat for rare jewel

beetle species.

7. Management of the non-fill area of the MWDA site in the

western sector may affect rare and uncommon wildlife such as

certain jewel beetles.

8. Individuals of the uncommon plant species Grevillea

capitellata ssp. capitellata and Acacia rubida in Mill Creek

will be destroyed by the MWDA landfill but propagation of

seeds or cuttings could counteract this loss.

9. Siting of the MWDA landfill depot in Mill Creek will save

more natural vegetation in Hardens Creek from destruction.

10.2 Roads

Seven roads occur in the Buffer Zone. The major ones are

Heathcote and New Illawarra Roads controlled by the New South

Wales Main Roads Department and Sutherland Shire Council (SSC)

respectively. They are regional roads carrying heavy traffic.

New Illawarra Road is not likely to be widened although its

intersection with the road to Little Forest will be upgraded to

cope with traffic to the Mill Creek waste depot.

Other roads are the recently named Little Forest Road, controlled

by SSC and the unnamed road to the SSC nightsoil depot. There is

also a short LHRL link road between New Illawarra Road and LHRL.

Remnants of sealed roads with limited access between the LHRL and

New Illawarra Road are owned and used by the AAEC.

Little Forest Road is used by SSC employees for access to septic

tank sludge disposal areas adjacent to the northern sector of the

Area. It is also used by quarry employees excavating clay/shale

in Portion 16 (outside the Area) and waste disposal contractors.
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AAEC employees use the road for access to the Little Forest

Burial Ground. This road will be the main access to the MWDA

Waste Disposal depot.

Implications

1. Public access to Heathcote, New Illawarra and part of Little

Forest Road will continue.

2. Little Forest Road will be partly fenced on the western side

by MWDA. The fence on the eastern side is of light

construction and already damaged. Thus there will be access

control problems for the northern sector.

3. Access control off New Illawarra Road may be necessary.

10.3 Vehicle tracks

A large number of tracks, in various states of disrepair,

traverse the Area (Figure 10.2):

A partly formed limited access track used for inspection and

fire control purposes surrounds the LHRL site on the east;

south and west sides;

A network of tracks exists in the western sector where

laterite gravel was scraped, and some extend into Mill

Creek. These tracks are used by recreational off-road

vehicles but many will become unavailable as the MWDA waste

disposal depot is constructed and fenced;

A limited access AAEC road/track branches off Little Forest

Road south of Portions 16 and 253, skirts the Little Forest

Burial Ground and provides access to Portions 121, 122 and

255 used by SSC for septic tank sludge disposal;
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Several tracks were established in the northern sector for

nightsoil disposal and are used by recreational off-road

vehicles;

A track follows close to the high-tension electricity

transmission line in the north-east sector. It is also used

by off-road vehicles and as a fire-trail. Several other

tracks branch off this service track towards Hardens Creek;

A track runs from the LHRL perimeter track eastwards to end

at the high-tension electricity line at a point where the

LHRL duplicate electricity supply line reaches the top of

Woronora Valley;

A short track runs from the LHRL perimeter track past a

pistol club site to the electricity easement;

A short track runs from the limited access road near the

eastern area boundary towards the Woronora Valley escarpment

and intercepts the recently constructed northern walking

track from LHRL into Woronora Valley;

Four tracks branch off the limited access road near its

junction with Heathcote Road providing access to woodland

immediately west of LHRL. One track is the LHRL perimeter

track.

Access to some of the above tracks has recently been blocked by

log barriers, removable bars or gates to reduce the number of

access points to the Area.

Implication

Some tracks are used for fire fighting, land management and local

government purposes as well as for maintenance of service

lines. Tracks may cause soil erosion and access control
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problems. The control of access is of particular significance

given the need to locate people and evacuate the area in an

emergency.

10.4 Buildings and other structures

Buildings in the Area are the Sutherland Shire Council nightsoil

depot consisting of two buildings on Portion 276, a water pump

shed and elevated watertanks; the Sutherland Shire Police

Citizens Boys Club's clubhouse, control tower and the United

Pistol Club buildings. The MWDA are constructing a workshop,

amenities building, weighbridge and office, truck washing bay,

water tanks and underground water pump in the Area (Figure 10.1).

Fences in the Area consist of a recently erected 2 metre Cyclone

fence from the northern end of Portion 16 along the Area boundary

to Portion 256 to control the Area perimeter. The MWDA Mill

Creek waste depot will be completely fenced in the Area i.e.

along Heathcote, New Illawarra and Little Forest Roads. The MWDA

fence will include gates for fire fighting access.

Recently log barriers have been established across old,

unnecessary tracks where they meet public roads. Signs along

Heathcote Road warn against trespass and trail bikes. Signs in

the north-east sector advise walkers into the Area of the

recently upgraded walking tracks, and warn against trail bike

use.

10.5 Services and easements

10.5.1 A 60.96 metre wide easement controlled by the Electricity

Commission of NSW traverses the eastern half of the Area. The

easement is for the Dapto - Sydney South high tension electricity

transmission line. Vegetation in the easement has been

occasionally slashed except in the valleys. A track follows the

easement in the north-east sector and sidetracks off the LHRL

perimeter road provide access to the easement at its high points
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east of LHRL.

10.5.2 Duplicate Sydney County Council (SCO 33kv electricity

transmission lines service LHRL. One LHRL supply follows New

Illawarra Road from the eastern boundary to enter LHRL near the

middle of the northern fence. A substation, on land leased by

the Sydney County Council from the AAEC, exists at this point

inside the LHRL enclosure. The lease agreement includes the

right for Sydney County Council to supply other consumers from

the substation and a medium voltage line runs from here to the

SSC nightsoil depot on Portion 276. This line will need to be

extended to the proposed MWDA Mill Creek waste depot.

The other separate 33kV electricity transmission line runs

through from Engadine across the Woronora Valley to the LHRL

substation skirting the southern and western perimeter. The SCC

which has the responsibility for maintaining line clearances

will be seeking easements for these lines where they pass through

the area.

10.5.3 A 300mm water main controlled by the Metropolitan Water

Sewerage and Drainage Board (MWSDB) supplies LHRL. It runs along

the limited access road from the eastern boundary adjacent to New

Illawarra Road. A 75mm branch line controlled by the SSC

supplies their nightsoil depot on Portion 276. The branch line

incorporates a pump on Portion 281 supplying two tanks on Portion

278. A new 100mm water supply main to be controlled by MWDA will

be extended to MWDA Mill Creek waste depot from the LHRL water

tower, it will be installed via the roads and an easement across

AAEC land.

10.5.4 The LHRL effluent line runs from the south-east perimeter

across the Woronora Valley to a sewer main in Engadine on the

eastern side of the valley. The LHRL sewer line has an

inspection footpath which joins the south-eastern walking track

from LHRL on the west bank of the Woronora River. This effluent

line runs in an easement where it crosses and runs on the eastern
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side of the Woronora River.

The MWDA Mill Creek waste depot will connect to the LHRL sewerage

system via the roads and an easement across AAEC land.

10.5.5 Two aerial Telecom lines enter the Area along New

Illawarra Road to service LHRL. One line runs underground about

120m inside the eastern boundary of the Area and thence along the

limited access road to enter LHRL near the middle of the northern

fence. The other aerial Telecom line follows New Illawarra Road

and a limited access road from the eastern boundary to enter LHRL

at its north-east corner. A branch line runs to the SCC

nightsoil depot.

Implications

1. Water, sewerage, electricity and Telecom services will need

to be extended to the MWDA depot in the north-west sector.

2. Several service authorities will continue to require access.

10.6 Nightsoil depot

Nightsoil was deposited in the Area until recently. Parts of

Portions 251, 252, 253, 272, 273, 276, 278, 279, 280, 281 were

used so that much of the northern sector surrounding Hardens

Creek valley has been involved (Figure 9.1). Septic tank

effluent was discharged to ponds on Portion 278.

Implication

Restoration of night soil areas is required for the conservation

of Hardens Creek, for the control of weeds, reduction of fire

hazard and for rehabilitation of shale-based forest.
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10.7 Clay quarry .proposal

The New South Wales Department of Mineral Resources has expressed

interest in mining cream firing clay in the Area east of Little

Forest Burial Ground. The plastic clay near the surface can be

used in the manufacture of cream bricks. The commercial clay

deposits are not large and do not include the rare white firing

clay, Most of the clay in the Little Forest deposit fires to

orange and light red. The AAEC has the right to refuse

applications to mine to a depth of 30 metres.

Implications

1. Excavation of the clay/shale may alter the hydrology of the

nuclear waste buffer zone with unknown consequences and

destroy remnant shale vegetation.

2. Excavation of cream firing clay will make regeneration of

shale vegetation difficult to the east of Little Forest

Burial Ground.

10 . 8 Existing quarry

Clay/shale has been excavated from Portion 16 within the Area

since 1959. The site was previously under the control of the

Department of Defence. Excavation has ceased since the available

resource is almost completely excavated. The lease for the

quarry required progressive restoration including battering of

quarry walls and drainage. The northern end of the quarry was

filled with industrial waste as a means of restoring the quarry

(Section 9.3). The waste was covered with topsoil and leachate

collection trenches installed, however, pollution is still caused

by leachates and odours. The southern part of the quarry is to

be used for waste disposal by the MWDA and will be restored by

them (Figure 10.1).
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Implication

Restoration of the unfilled quarry may restore some shale-based
vegetation in the vicinity of Little Forest.

10.9 Recreational impacts

10.9.1 Motorcycle track: The Sutherland Shire Police Citizens
Boys Club Driver Training Section has an agreement by letter of

understanding with the AAEC to use part of Portion 283 and an
adjacent area for motorcycle riding on a temporary basis. The

site is at the junction of Little Forest Road and New

Illawarra Road north of HIFAR reactor. It is severely degraded
as a result of extensive scraping for laterite gravel 20 or more

years ago. Natural revegetation has been slow but covers

significant areas and there are few weeds. Use of the area for

many years by off-road recreational vehicles has restricted the

spread of natural vegetation which is restricted to several

patches separated by tracks. Grass and other weeds occur near

the clubhouse.

The Club has used the site intensively since late 1981. The Club
also uses other areas in the north-west sector for longer

events. Portion 283 contains a series of training and

competitive tracks marked by colour coded tyres set in the
ground. Converted shipping containers and moveable buildings act
as clubhouse and kiosk, toilets etc. A steel observation tower

has been erected at the centre of the track system. The Club has
planted native shrubs and trees and spread woodchip mulch at the

eastern end of the site near the clubhouse and kiosk, and south

of the main event area.

The Club wishes to spray oil on an area of about half a hectare

to the west of the tower to establish a dust free riding area.

The western end of the site, adjacent to Portion 283, has not yet
been developed and consists of islands of natural revegetation
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criss-crossed by unmarked tracks.

Up to 100 people attend the Club site each Sunday with occasional

competition meetings attracting up to 300 people. Up to 50

people also use the site on the first Saturday of each month.

The proposed MWDA Mill Creek waste depot will be adjacent to the

Club site and completely fenced. The MWDA and Club sites are the

most severely visually degraded areas in the Management Area.

Implications

1. Except for small areas already planted with native

seedlings, revegetation of the Club site will occur slowly

by natural means with some weed invasion. More rapid

rehabilitation requires soil treatment and seeding of the

haphazard network of tracks isolating patches of 20-30 year

old plant regeneration.

2. Without landscaping and screening the degraded state of this

site will reinforce public concern (Section 10.9.1).

3. Oil and other binding material should not be used on riding

areas without a full assessment of the potential

environmental effects.

4. The Boys Club is the largest public group likely to need

evacuation in the event of an emergency at HIFAR.

10.9.2 Pistol Club range: The United Pistol Club operates a

25 metre range near the eastern boundary of LHRL. The site has

small buildings and firing bays. Weeds have become established

on the earth mounds surrounding the shooting range. There has

been disturbance of an adjacent area resulting from uncompleted

construction of a 50 metre range.

The Club site is used by up to 10 members on Thursdays and up to

30 members on Sundays. Access is via the LHRL perimeter track.
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Implications

1. This Club is small, its members being LHRL staff and others

and in the event of an emergency at HIFAR would be easy to

evacuate.

2. The visual quality of the site needs improvement by such

measures as weed control, delineation of parking areas and

landscaping.

10.9.3 Walking and running: Up to 50 runners and 20 walkers

from LHRL use the Area in weekday lunchhours. About 10 people

use it on weekends for running and walking. High quality tracks

exist in the north-east and eastern sectors of the Area. The

north-east track connects with tracks in adjacent parts of

Hardens Creek outside the Area. The eastern track forms a loop

including sections along the LHRL effluent line and the Woronora

River. A branch of this loop crosses the River providing

pedestrian access to Engadine. A few LHRL staff living in

Engadine use this track for commuting. These tracks are shown in

Figure 10.2.

Implications

1. The possible presence of people using these tracks must be

considered in the event of an emergency.

2. Cars parked at the beginning of the north-eastern walking

track may be a traffic hazard.

10.9.4 Horseriding: The number of horseriders using the Zone is

unknown.
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Implications

1. Location of riders in emergency may be difficult.

2. Horses may spread weeds.

3. Horses may disturb topsoil on nightsoil deposits causing

health problems and aggravating watercourse nutrient
pollution and weed dispersal problems.

4. Horses may cause erosion of tracks.

10.9.5 Off-road vehicles: For many years recreational off-road

and conventional vehicles, particularly motorcycles, have been
used in the Zone. The large devegetated areas in the western

sector are most popular for this activity. This has probably

slowed natural revegetation, fragmented it into isolated patches

decreasing its habitat value for many species of flora and fauna,
caused soil erosion and water pollution and affected animals that

are shy of hoise.

In the western sector and at the western end of LHRL, there are
tracks used by off-road vehicles. Access to these tracks has

recently been blocked with log barriers to prevent off-road
vehicle users further encroaching on the periphery of LHRL and

undegraded areas nearby. Tracks in the north-east sector diverge
from the Electricity Commission easement trail towards Hardens

Creek. Tracks in the Area are shown in Figure 10.2.

Log barriers have also been placed on many tracks diverging from
Heathcote and New Illawarra Roads into the western sector to

reduce access. This sector will be fenced by the MWDA, making it

inaccessible to off-road vehicles. This will increase the demand
to use other sectors of the Area such as the north-east sector.
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Implications

1. Off-road vehicle users increase land management costs in the

Area and have detrimental environmental impacts such as soil

erosion, water pollution and weed spread.

2. Off-road vehicle activity in the northern sector may disturb

topsoil on nightsoil deposits causing health problems and

aggravating watercourse nutrient pollution and weed

dispersal problems.

3. The extensive network of tracks available to riders and the

mobility of trail bikes make this group difficult to

evacuate in the event of an emergency at HIFAR.

10.9.6 Swimming: Residents of Engadine and other areas swim and

sunbathe along the Woronora River on the boundary of the AAEC

Management Area but within the 1.6 kilometre radius.

Implication

Evacuation of this group could be integrated with that of walkers

using the track east of LHRL.

10.10 Plant removal

A nursery operator reportedly harvests native plants/flowers in

that part of the western sector where vegetation will be

destroyed by the proposed MWDA Mill Creek waste depot. The MWDA

also proposed to collect seeds from this area for use in later

restoration.

Implication

The removal of small amounts of vegetation should not interfere

with restoration but care is needed to ensure it does not involve

the destruction of uncommon plants.
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10.11 Other impacts

10.11.1 Littering: Builders rubble and household waste is dumped

illegally in the Zone. Recently much of this has been removed by

the AAEC. Fencing of the MWDA Mill Creek site and controlled

access to other parts of the Area will greatly reduce illegal

dumping of rubbish and consequent degradation of the Area

landscape.

Implication

The Area is incorrectly regarded by many people as a degraded

area and treated poorly by them, possibly because of the visual

quality of the western sector. This attitude underlies many of

the management problems.

10.11.2 Car bodies: As well as other litter, stolen or abandoned

cars are left in the Area. The AAEC has removed over 200

derelict cars. Some cars are tipped over slopes such as Melinga

Molong gully adjacent to Heathcote Road and south of LHRL. This

damages the vegetation and soil stability. It also degrades

otherwise high quality natural bushland.

Implication

Improved control over access to the Area will greatly reduce

further degradation by car dumping.

10.12 West Menai urbanisation

An environmental study of proposed urbanisation of a large area

immediately to the north of the AAEC Management Area was released

in March 1984 (West Menai Environmental Study, Bird et al.). The

Study is a prelude to the drafting of a Local Environmental Plan

by Sutherland Shire Council. The proposed urban development
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would accommodate up to 18,000 people.

The AAEC made a submission during the Study concerning its role

as an adjacent land user and subsequently commented on the Study

after its release. These included a statement of commitment to

restore and preserve the bushland of the Area in as near a

natural state as possible and an endorsement of the MWDA Mill

Creek waste depot proposal as a means of both restoring a

degraded area and maintaining the wildlife conservation values of

the alternative site, namely Hardens Creek.

The urbanisation of West Menai could cause a demand to provide in

the Area for recreational pursuits requiring open space or

bushland. The AAEC strongly supported the environmental study

recommendation that following adoption of the Local Environmental

Plan a major open space study be undertaken for the West Menai

area.

In conclusion the AAEC response to the Environmental Study

suggested that because of AAEC involvement in the Mill Creek

waste depot and inherent acceptance of the conservation value of

Bardens Creek it would be desirable that AAEC staff liaise with

Sutherland Shire Council on proposed developments adjacent to the

Area.

Implications

1. Urbanisation of West Menai will increase access control

problems and weed infestation along the northern boundary of

the Area.

2. Feral and domestic animals may become more common in the

Area and disrupt wildlife conservation.

3. The frequency of bushfires and littering may increase.
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4. The effects of urbanisation on the lower reaches of Mill

Creek will increase the conservation significance of the
upper reaches of Hardens Creek.

10.13 Fire

The Management Area climate, vegetation, soil type and easy
public access make it a high fire risk area. It is generally

accepted that the Australian sclerophyll vegetation has evolved

in association with fire but frequent burning may alter species
composition moving towards vegetation types of higher fire

hazard, such as Blady Grass.

Recent studies by the Soil Conservation Service of N.S.W. in
Royal National Park have found that after severe fire, soil

movement and erosion takes place. Frequent hazard reduction

burning may lead to slope erosion and increase the siltation

problem of Mill and Hardens Creeks.

Wildfire in the Area could threaten structures; such as the

proposed MWDA Mill Creek depot, LHRL, the Sutherland Shire

Council nightsoil depot and various services (see Section 10.4 and
10.5). it could also threaten the 18,700 hectares of bushland in

the Holsworthy Military Reserve, Engadine suburb and the West

Menai area which may become urbanised. Fires may enter the Area
from holsworthy Military Reserve and West Menai and spread
towards Engadine and Heathcote during typical high fire danger

weather.

Fire-breaks in or adjacent to the Area include Heathcote Road,
New and Old Illawarra Roads, the road to Little Forest, the LHRL

perimeter road and the Woronora River. Clearing of areas such as
Little Forest Burial Ground and degraded areas of the western

sector would also facilitate fire control. Partially cleared
areas such as the nightsoil disposal areas and the Electricity

Commission easement provide fire breaks. Tracks available for

fire control exist in the three northern sectors and around LHRL
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on plateau areas. Vehicular access to the valleys in the Area is

virtually impossible.

Water for controlling fires is available from the Sutherland

Shire Council tanks on Portion 278 near the nightsoil depot and

from fire hydrants at LHRL. In future water will also be

available from the MWDA Mill Creek waste depot.

The AAEC has contributed significantly to the construction of a

fire station on Menai Road. This is staffed full time by the New

South Wales Fire Brigade and equipped with an 1800 litre pumping

fire engine.

The Sutherland Shire Council Bush Fire Policy includes hazard

reduction burning.

Implications

1. Wildfires endanger LHRL and residential areas adjacent to

the area. The high fire risk of the Area increased by

public accessibility requires periodic hazard reduction

burning of certain s;reas (buffer strips at least). The

maintenance of fire breaks and trails will be necessary.

The natural interaction between wildlife, soil and fire are

not understood in detail.

2. Bushfires endanger the staff and operations of LHRL,

jeopardise human safety, exacerbate soil erosion and would

hamper evacuation procedures in the Area should they

coincide with an emergency at the HIFAR reactor.

3. Frequent or large fires would be detrimental to the wildlife

conservation and corridor values of the Area.

4. Fire hazard reduction burning of shrubs and vegetation

litter will alter habitats for wildlife and the extent of

these changes is poorly understood.
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10.14 Emergency evacuation

The prime purpose of the Area is as a buffer zone to ensure

public safety in the event of an accident with off-site

consequences at the LHRL. .In such an event New South Wales

authorities will locate, instruct, check and evacuate people.

The AAEC has a liaison committee to communicate with New South

Wales authorities on matters affecting APTCARE-LUCAS HEIGHTS, (a

Plan to Cope with Accidents at the Research Establishment-Lucas

Heights).

Rapid evacuation of the Area in the event of an emergency will be

ensured by having few people in the Area at any one time, by

having no permanent population and by having people in organised

groups which are easily contacted and directed. Staff at the

Sutherland Shire Council depot and proposed MWDA Mill Creek depot

can be easily located and trained. Members of clubs with small

well defined sites and small memberships can also be relatively

easily located and instructed in the event of an emergency at

HIFAR. Nevertheless it is desirable to have as few groups as

possible involved in activities in the Area. Individuals and

independent groups are more difficult to locate and instruct.

Implications

1. All groups present in the area need to be properly informed

of evacuation procedures.

10.15 Administrative, legal situation and requirements

10.15.1 The Commonwealth Department of Local Government and

Administrative Services (DOLGAS) is currently the custodian of

the 355.7 ha acquired by the Commonwealth for the purposes of the

AAEC in 1982. It has entered into a lease agreement with the NSW
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Metropolitan Waste Disposal Authority over part of that land (see

Fig. 10.1).

DOLGAS has requested the Commission to exercise day to day land

management responsibility for the acquired area, and has arranged

that the MWDA rent be paid to the AAEC to offset costs associated

with monitoring MWDA"s compliance with the terms of its lease

with the Commonwealth land under the AAEC's control. DOLGAS has

also undertaken to have the acquired land transferred to the

Commission in due course. The current tenure of the land and lot

numbers are shown on Fig. 1.2.

10.15.2 The Electricity Commission of NSW requires personnel and

plant access to their transmission line structure at all times.

Trees and shrubs planted in the easement are to be restricted to

types that will not grow to a height exceeding four metres.

10.15.3 The Sydney County Council requires vehicle access to each

pole position on each of the transmission and medium voltage

lines. For this purpose, the access need not necessarily follow

the route of the lines but should be available from reasonably

adjacent routes.

Corridors of 10 m width centered on the transmission lines and

8 m width on the low voltage lines are required (with extension

when necessary to enclose stay poles and stay wires).

Within the corridors, no construction (including fences) should

be undertaken except with the agreement of Council, as it is

essential for statutory line clearances to be maintained and

access to be facilitated. Any proposals to significantly alter

ground levels should also be referred to Council.

The corridors should be kept clear of trees by clear felling and

any trees or branches outside the corridor which appear

reasonably likely to fall onto the conductors, should also be

cleared.
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10.15.4 Telecom requires access only to underground plant, and

accepts responsibility to ensure that a clearance of 3 to 6

metres is maintained from aerial plant.

10.15.5 The Metropolitan Water Sewerage and Drainage Board has

advised that it has no land or easement interests in the Buffer

Zone. The present access to the 300 mm water main along the

limited access roads must continue to be available for inspection

and maintenance purposes.

10.15.6 The Metropolitan Waste Disposal Authority has requested

easements over AAEC land for electricity supply, water and

sewerage services. The AAEC has agreed to the request and will

grant easements when the services are installed.

10.15.7 The Sutherland Shire Council has held licenses or

permissive occupancy over part or all portions 251, 252, 253,

256, 272, 273, 274, 275, 276, 277, 278, 279, 280, 281 and 282 as

a sanitary depot for the disposal of nightsoil.

On 30 May 1984 the NSW Department of Health advised the AAEC by

letter that "nightsoil has been buried on parts of portions 251,

252, 253, 272 and 276. Portions 251 and 252 are at present in

use for the disposal of nightsoil. Part portion 276 has been used

for the disposal of nightsoil during the past 10 years whereas

parts of portions 253 and 272 have not been used for such

purposes over the past 15 years. Normally land used for the

disposal of such waste is proclaimed as Unhealthy Building Land

under Section 55, Public Health Act, 1902, upon cessation of

disposal operations. The New South Wales Department of Health

advised that:

"Although it is clear that your authority is immune from the

operation of s'ection 55, Public Health Act, 1902, it would be

appreciated if it would observe the Department's policy as
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regards the building on such land."

Note that, from aerial photographs, it appears that some small

areas of portions 273, 279 and 280 were also used. It is assumed

that 273 was used at the same time as 272, and that 279 and 280

were used at the same time as 276. The use of portions 251 and

252 for nightsoil disposal ceased in June 1984.

10.15.8 The predecessors of the industrial waste firm Cleanaway

used part of portion 16 as an Industrial Waste Depot. Cleanaway

has recently carried out earthworks to eliminate the release of

leachate to Mill Creek north of the depot. On 30 May 1984 the

NSV7 Department of Health advised the Commonwealth Department of

Administrative Services, by letter, that

"It is normal for land other than that owned by the Commonwealth,

which has been used for the disposal of industrial waste, to be

notified under Section 55, Public Health Act, 1902, as being

unsuitable for building purposes until such time as the

Department's requirements are satisfied. Because of the immunity

that your Department enjoys from the operation of this

legislation, it would be appreciated if you would contact this

Department should any proposal to develop the land be presented

for your consideration."

DOLGAS is currently negotiating with NSW authorities to ensure

that the site is properly rehablitated before it is' transferred

to the Commission.

10.15.9 The Sutherland Shire Police-Citizens Boys Club Driver

Training Section was granted by letter from the AAEC on 9 November

1984, continued temporary permissive occupancy, subject to

conditions, of a site on and adjacent to portion 283. The

Federation of NSW Police-Citizens Boys Clubs accepted these

requirements by letter on 28 August 1985.
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10.15.10 The United Pistol Club has been granted a license by

deed signed on 30/1/1968 -

(a) to erect, set up and maintain pistol shooting range and all

necessary structures and equipment pertaining thereto,

(b) To permit pistol shooting to be carried out thereon,

(c) to clear and keep clear of vegetation an area including the

range and extending 6' outside the perimeter fencing thereof

subject to covenants covering the obtaining of approvals,

definition of the area, fencing, compliance with Pistol License

Act 1927 and Safety Rules of the NSW Amateur Pistol Association,

insurance, annual fee, responsibility for damage or injury, entry

onto land and indemnity.

References - Current Use and Other Issues
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on Upper Mill Creek; Near Lucas Heights, Sydney. Report to

the Metropolitan Waste Disposal Authority, Sydney.
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PART 2

11. OBJECTIVES FOR BUFFER ZONE LAND MANAGEMENT

The long-term objectives for management of the AAEC Management

Area form a framework for conservation and use of the Area. These

objectives were derived from consideration of available resources

and current management problems.

The overall management objectives for the Area, not necessarily

in order of priority, are as follows :

1. To maintain a buffer zone around the LHRL which can be

rapidly evacuated in an emergency.

2. To maintain a buffer zone around the Little Forest Burial

Ground to ensure consistent, approved management of the

surrounding land.

3. To rehabilitate degraded areas to an acceptable low

maintenance state such as natural bushland.

4. To counter soil erosion.

5. To prevent major wild fires.

6. To preserve native flora and fauna, with particular emphasis

on rare or endangered species.

7. To preserve archaeological sites.

8. To preserve notable geological features.

9. To remove or nullify existing sources of water pollution,

and to protect surface and ground water from pollution.

10. To prevent littering and unauthorised use by people in motor

vehicles and on motor cycles.
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PART 3

12. EMERGENCY EVACUATION

To maintain a buffer zone around the LHRL which can be rapidly

evacuated in an emergency is the prime objective for the Area.

Top priority therefore will be given to the consideration and

implementation of APTCARE.
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13. RESOURCE CONSERVATION

13.1 General; The Management Area encompasses a range of

ecosystems each requiring different management. The less

disturbed areas, such as the upper watershed of Hardens Creek and

the areas to the east and south of LHRL, can be seen as reference

zones against which to compare modified areas. The best

management strategy in these relatively intact areas is minimal

human interference. In contrast, disturbed areas require active

management to restore natural processes and conserve natural

resources.

The following objectives apply in regard to resource

conservation:

to preserve native flora and fauna, with particular

emphasis on rare or endangered species;

to preserve notable geological features;

to counter soil erosion; and

to remove or nullify existing sources of water

pollution, and to protect surface and ground water

from pollution.

13.2 Flora

13.2.1 Vegetation: The vegetation of the area, in a semi-urban

landscape, acts as a refuge for wildlife, a valuable source of

plant material for revegetation, provides an aesthetic buffer

around industrial developments and helps to maintain

environmental quality. Preservation of the existing remnant

vegetation is required.

13.2.2 Rare Species: Within the Area there is a number of rare

or restricted plant species (Section 7.1.3). The importance of
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the continued survival of these species is enhanced because of
habitat destruction elsewhere.

Exclusion of development from known sites of occurrence (except

the proposed MWDA site) would assist their survival.

13.2.3 Introduced Species: Introduced weeds are a serious

problem. Weed infestations usually result from soil disturbance
and are maintained by continued soil disturbance, water

availability or nutrient input. The proliferation of weeds

results mostly from nightsoil disposal, with the associated soil

disturbance and increased nutrient regime over large areas
(Figure 9.1). Many of the colonising weeds are vigorous invaders

and are spreading along drainage lines into the Harden Creek

Valley, in some areas completely dominating native vegetation.

So far as possible weeds should be removed or at least
controlled. Section 17 details the areas concerned.

13.3 Fauna

13.3.1 General: The lack of comprehensive information on
species present and population sizes limits the degree to which

management decisions can be made. Therefore, the principal
management strategies are indirect, being habitat rehabilitation
(Section 17) and preservation of existing vegetation (Section

13.2.1).

13.3.2. Significant Species: No special management measures are
prescribed in relation to the fauna in the expectation that
sympathetic and sensitive habitat management should ensure their

long term survival.
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13.3.3 Introduced Species: Feral animals can have a deleterious

effect on native animals. They compete for food, space, and some

prey on wildlife. Because of their small numbers, control

measures for introduced animal species are considered to be of

low priority at present, but the situation needs to be

periodically monitored.

Domestic dogs under the control of the owner are not considered a

threat and it is not considered necessary to ban people

exercising their dogs.

Beehives will not be allowed in the area (Section 18.4).

13.4 Geology and Soils

13.4.1 General: In undertaking any developments in the area

(for example walking tracks and roads) account needs to be taken

of geological and pedological considerations.

13.4.2 Soil Erosion: As a result of activities such as

quarrying, nightsoil disposal, gravel extraction and uncontrolled

recreation by off-road vehicles, soil erosion is a serious

problem in the area. Sediments and silt have accumulated in both

Mill and Bardens Creeks, resulting in weedspread and damage to

aquatic wildlife.

Revegetation of the cleared and disturbed areas should minimise

soil erosion: management strategies and areas requiring

attention are outlined in Section 17.
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14. ARCHAEOLOGY

14.1 General; Archaeologists have surveyed the northern

sectors of the Area. Apart from the MWDA Mill Creek site (see

below), no special measures are required to protect the sites

identified. Any future works (for example track or road

construction) should include a preliminary archaeological survey

carried out in consultation wth the NSW National Parks and

Wildlife Service, the State Government authority responsible for

the protection and preservation of all Aboriginal sites in NSW.

The objective is to preserve important archaeological sites.

14.2 MWDA Mill Creek site; The NSW National Parks and

Wildlife Service has agreed to the destruction of 2 of the 3

sites identified. The third, an example of stenciled rock art,

will be moved by the MWDA, if feasible, in situ on the rockface.
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LITTLE FOREST
BURIAL GROUND

FIG. 15.1 AREAS OF LOW TO MODERATE
CONSERVATION SIGNIFICANCE
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15. FIRE

15.1 General: Fire policy needs to meet the requirements of

public safety and good neighbour relations with Sutherland Shire
Council Bushfire Brigade and West Menai Fire Brigade.

All wildfires should be extinguished as quickly as possible.

The following objectives apply:

the minimisation of danger to people;

the prevention of major wildfires;

the preservation of native flora and fauna,
particularly rare or endangered species; and

the protection of facilities.

15.2 Fuel Reduction Burning; To reduce the intensity of
wildfire, a program of fuel reduction burning needs to be
implemented. Frequent fuel reduction burning can have

detrimental effects on wildlife and reduce plant species
diversity and habitat values. To minimise such effects fuel
reduction burning will be restricted so far as possible to areas

of low to medium conservation value and areas of high
conservation value will be excluded.

To protect revegetated areas, fuel reduction burning will be

implemented in two stages:

Stage 1 - Fuel reduction burning will be concentrated in areas of
low to medium conservation value (Figure 15.1). These include

nightsoil disposal areas to alleviate the annual fire hazard

associated with the summer drying-off of the grasses.
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LEGEND

TRACKS TO BE CLOSED OFF AND REVEGETATED

NEW WALKING TRACKS

RUBBISH TO REMOVE

CAR WRECKS (FIGURE INDICATES NUMBER OF CARS )

FIG. 15.2 TRACK WORK AND RUBBISH REMOVAL



77

Stage 2 - As disturbed areas are revegetated, fuel reduction

burning will be excluded for an establishment period of at least

10 years to allow vegetation development to reach a stage at

which it can survive a cool spring burn. Subsequently the fuel

reduction burning schedule will progressively revert back to

Stage 1.

A mosaic pattern of fuel reduction burning on a 4-5 years

rotational basis should be carried out with assistance the

Sutherland Shire Council Bush Fire Officer.

15.3 Fire Access; The network of roads and tracks in the area

is more than adequate for fire management needs. Many of the

tracks are poorly aligned, badly eroded and expensive to

upgrade. Tracks not required for fire access will be closed off

and revegetated (Figure 15.2). Tracks required for fire access

will be maintained at an appropriate standard.
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16. ACCESS

16.1. General: The requirements of APTCARE evacuation, fire

management, land management and wildlife conservation can all

most easily be met by minimising public access and commercial

use of the area. However an exception is the use of the

north-west sector by the MWDA involving public access provided

this is sensitively controlled.

Existing arrangements and services require considerable access

to the area. Future pressure from urbanisation of West Menai is

likely to make public pedestrian access to at least part of the

area unavoidable.

All access roads and tracks, except for Little Forest Road (as

far as the proposed MWDA entrance) and the two walking tracks,

need to be regulated by locked gates and redundant tracks

(Figure 15.2) will be barricaded by log barriers and

revegetated. Signs should be uniform in content and design.

The objectives are:

to maintain a buffer zone around the LHRL which can

be evacuated in an emergency; and

to prevent littering and unauthorised use by people

in motor vehicles and on motor cycles.

16.2 Off-road Vehicles: Recreational off-road vehicles will

be restricted to the Sutherland Shire Police Citizens Boys' Club

Driver Training Section site. In the long term the current

practice of riding motorcycles out of the club site into the

western sector will cease due to operations in the Mill Creek

Waste depot. The club area is not available to members of the

public.
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Off-road vehicle access elsewhere needs to be prevented by

barriers or locked gates across tracks, signs and patrols by
members of the Australian Protective Service.

16.3 Recreation Clubs; Access will continue to be provided to

the SSPCBCDTS and United Pistol Club sites.

16.4 Walkers and Runners; Pedestrian access will continue
along walking tracks and runners from the LHRL will be allowed

use of all access tracks except those being revegetated.

Carparking facilities at the beginning of the walking tracks will

not be provided since they may promote the use of the area to a

level unacceptable to the APTCARE objectives.

16.5 Horseriding; Horseriding will not be allowed in the

Area. The introduction of weeds, track erosion and APTCARE

considerations make horseriding undesirable.

16.6 Services and Easements; Access to services and easements
will continue along existing tracks.

16.7 MWDA Mill Creek Waste Depot; Development of the proposed

Mill Creek Waste Depot will probably lead to a substantial

increase in public use of Little Forest Road. The eastern
margin of the road is fenced by a 1m high, 3 strand wire fence
but this needs upgrading to restrict off-road vehicle access and

indiscriminate rubbish dumping. The western margin of the road

will be fenced by the MWDA and north of the Depot entrance,
access will be limited to authorised vehicles only, via a locked

gate.

Access to the area from the north along Little Forest Road will

be restricted to authorised vehicles by a locked barricade across
the road on the northwest corner of the Industrial waste area.
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The extension of electricity, water, sewerage and telephone
services to this site will, where possible, be through existing

road alignments to minimise environmental damage.

16.8 Fire Access: See Section 15.3.
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17. REHABILITATION OF DISTURBED AREAS

17.1 General; The large area of degraded land is the source

of most land management problems in the Area. These include weed

spread, soil erosion, siltation and sedimentation of Hardens and

Mill Creeks, pollution, feral animals, unhealthy land and fire

hazards.

The long term management strategy is to reverse land degradation

by a rehabilitation program while progressively minimising ongoing

management costs.

Detailed revegetation plans will be drawn up in consultation with

the Soil Conservation Service and other relevant organisations.

The objectives are:

to rehabilitate degraded areas to an acceptable low

maintenance state such as natural bushland;

to preserve native flora and fauna, particularly rare

or endangered species;

to counter soil erosion; and

to remove or nullify existing sources of water

pollution, and to protect surface and ground water

from pollution.

17.2 Areas Colonised by Exotic Plant Species

17.2.1 General: Rehabilitation of these areas will:

substantially reduce weed spread into Hardens Creek;

decrease the annual fire hazard created by the

seasonal accumulation of grass;



82

stabilise the soil; and

reduce the habitat available for vermin.

Active management is needed for if left in their current state,
colonisation by native plants will be slow and limited to a few

hardier native species and the areas will remain as reservoirs
for weeds.

17.2.2 Nightsoil Disposal Areas and the Industrial Waste Site:

Weed infestation and high soil nutrient status make the natural

revegetation of these areas difficult. So far as practicable,

native vegetation will be planted and herbicides used to kill the

weed cover. Where feasible, native shrubs and trees will be used

based on the vegetation types shown on Figure 7.1 and

characteristic species as detailed in Section 7.1. Once .

established they provide a cover under which understorey species

can spread.

The SSC has been requested to remove rubbish, noxious weeds such

as Pampas Grass and fill the exposed pits and trenches.

Rehabilitation of the industrial waste site also requires further

leachate control work. This work is subject to negotiations

between the Department of Local Government and Administrative

Services, State Pollution Control Commission, the MWDA and the

company responsible, 'Cleanaway1.

17.3 Revegetation of Areas Devoid of Vegetation

17.3.1 Mill Creek Waste Depot: The areas scraped for gravel and

the clay extraction pit are included in the site for the MWDA

Mill Creek Waste Depot (Figure 10.l). The proposed lease between

the Commonwealth and MWDA stipulates that the MWDA "return the

orginally stripped mulched vegetation and topsoil to the surface

and plant seeds or propagated seedlings to recreate bushland with
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80% to 90% of the original species present with 80% to 90% of the

land (excluding roads, firetrails and firebreaks) covered by

regenerated bushland within five years of commencing

rehabilitation of the area".

As an overall policy for the area this is adequate. However,

fertile exotic species should not be considered and every effort

should be made to ensure that the area is not a site for

weedspread into Mills Creek or the Management Area. Similarly,

drainage should be investigated and consideration given to any

adverse effects of nutrient pollutants. The regenerated bushland

should approximate the mix of species of the native vegetation

type.

Rare plant species which may be destroyed should be propagated if

possible for replanting at a later stage and disturbance to.the

vegetation which borders Heathcote Road should be minimised to

preserve the habitat of the rare jewel beetles.

17.3.2 SSPCBCDTS Site: A rationalisation of the network of

tracks traversing the site has been made (Figure 17.1). Tracks

considered unnecessary will be fenced off and allowed to

revegetate. Regeneration along these compacted tracks will be

promoted by ripping and brushcutting (the laying of branches

laden with seed over the track) from surrounding vegetation.

The remaining tracks will be defined by the use of materials such

as tyres to stop the encroachment of motorcycles into the

fringing vegetation and be maintained to control erosion.

A proposal by the Club to use oil on the tracks to supress dust

will not be allowed because oil is likely to have an undesirable

effect on the surrounding vegetation.

Traffic passing along the New Illawarra Road and the road to

Little Forest overlook the site at three points (Figure 17.1).

Screenings of native vegetation will be developed at these points
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to improve the visual aspect. A carpark will be constructed

inside the site to provide organised and safe carparking
facilities for site users.

Rubbish will be removed and signposts around the perimeter will

inform passers-by of the nature of the site.

The Land Management Committee will oversee activities on the
site, meeting 6 monthly to review the implementation of these

prescriptions.

17.3.3 The Hawker de Havilland Site: This area will be
revegetated.

17.3.4 Overflow Carpark: The need for this overflow carpark

outside the LHRL site boundary, adjacent to new Illawarra Road,
is now in question. An evaluation will be made of car parking

requirements and if the carpark is considered redundant then it

will be revegetated.

17.3.5 United Pistol Club Site: The ad hoc development of this
area has led to a poorly designed access track, carpark and

pistol range. The site will be upgraded in terms of visual

aesthetics. Exotics planted around the periphery will be removed

progressively and replaced by a screen of native vegetation.
Rubbish and weeds will be removed.

The boundary fence around the site is inadequate and poorly
signposted. A new fence will be erected, displaying prominent

signs warning of the dangers of the site. The access track will

be upgraded to provide adequate drainage control and the carpark
will be modified to stop encroachment of cars into the

surrounding bustiland,.
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17.3.6 Nightsoil Depot: The Soil Conservation Service is using

the depot as a base for their program of soil restoration works

in West Menai. When these works are finalised the SSC will

remove the buildings and restore the area to a 'reasonable

standard1 by drainage control, weed removal and revegetation.

17.3.7 Rubbish Dump: A rubbish dump (Figure 9.1) was created by

the SSC to dispose of disused nightsoil cans. The rubbish will

be removed and the area landscaped and revegetated with species

typical of the surrounding vegetation type. Other rubbish dumped

in the Area will be removed before the tracks are closed (Figure

15.2).

17.3.8 Sullage Ponds: The areas devoid of vegetation around the

ponds will be revegetated with native species typical of the

area. The Pampas Grass stands fringing the ponds will be killed

and removed. The ponds will be left to continue to provide

habitat for waterbird species.

17.3.9 Perimeter Track: This track, which provides access for

fire control and security, is still being developed and is badly

eroded in places. Measures will be taken to reduce the erosion

and provide a more stable track margin. Sown with grass the

exposed margin would be stabilised and provide an easily

manageable fire break. The grass cover will be contiguous with

the lawns of LHRL and pose no threat to the escarpment

vegetation.

17.3.10 Disused Tracks: Tracks not considered important for fire

access, use by runners or access to easements (Figure 15.2) will

be revegetated. This will involve the installation of drainage

channels, the rehabilitation of badly eroded sections, ripping

and brushcutting to promote regeneration and the placement of

logs along the tracks to discourage use.
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18. RESOURCE MANAGEMENT

18.1 General; Past resource use has resulted in environmental

problems both in and outside the Area, a reduction of

environmental and aesthetic values and added considerably to

ongoing land management costs.

Future resource management must be directed:

to maintain a buffer zone around the LHRL which can

be rapidly evacuated in an emergency;

to keep a buffer zone around the Little Forest Burial

Ground which ensures suitable management of the

surrounding land;

to counter soil erosion;

to preserve native flora and fauna, archaeological

sites and geological features.

18.2 Clay Mining; The remaining clay/shale deposit is of

limited economic value. The management costs associated with

rehabilitation and the habitat destruction of an important

vegetation remnant make clay mining undesirable. Mining of this

area may also adversely alter the hydrology of what is primarily

a buffer zone for the Little Forest Burial Ground. Further

mining should not be allowed.

18.3 Collection of Plant Material; This activity will be

carried out in the Mill Creek Waste Depot site by the MWDA.

Applications for collection of plant material elsewhere will be

evaluated by and subject to the approval of the Land Management

Committee.
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18.4 Bee Keeping; Apiarists will not be allowed to use the

Area because the manufacture of food within a 4.8km radius of

HIFAR is against NSW land use restrictions and exotic bees may be

detrimental to native plants and animals.

18.5 Littering: The dumping of rubbish has been restricted

considerably by limiting access. Rubbish removal has modified

the public concept of the. Area as degraded land. Further dumping

of rubbish will be prohibited.

The MWDA will provide dumping bins outside the entrance to the

Mill Creek Waste Depot to enable people to dispose of rubbish if

arriving after operating hours.

18.6 Industrial Waste: The Area will not be used as a site

for further industrial waste disposal. The existing waste

disposal area is contributing pollutants to Hardens Creek and

requires leachate treatment and drainage control.

18.7 Gravel, Soil and Rock Extraction; The majority of gravel

material available in the Area has been extracted. No further

extraction of these materials will be allowed.

18.8 Coal; Two coal seams, currently not of commercial

significance, lie under the area 700m below the surface. If

economic techniques are devised, mining of these deep seams may

occur. Mining cannot take place without the NSW Department of

Mineral Resources determining angle of draw parameters to avoid

damage to HIFAR and compromising the integrity of Little

Forest Burial Ground.

18.9 Nightsoil Disposal: SCC are sewering most of the Menai

area thus reducing the need for nightsoil disposal. Current

nightsoil disposal is limited to an area north-east of Little

Forest Burial Ground (outside the Buffer Zone) which is sufficient

for future needs. In future nightsoil disposal will not be allowed

inside the Buffer Zone.



19. RESEARCH

General: In managing a natural area such as the Buffer Zone, it
is important to have a detailed understanding of the natural

resources and how these resources are affected by human

activities. Only a limited amount of reconnaissance type survey

work has been done in the Zone (Section 7), and much remains to
be learnt about the natural resources.

Research such as wildlife surveys, revegetation studies, habitat
analysis and water quality control studies will be encouraged.

Proposals for research in the Area will be evaluated by and

subject to the approval of the Land Management Committee.
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PART 4

20. PLAN IMPLEMENTATION

General: As a guide to the implementation of the prescriptions

made in Part 3 (Sections 12-19) of this Plan, the summary table

(Table 1) lists management actions with an indication of their

priority and duration. They will be subject to the availability

of funding and manpower and a number of projects interact with

each other, and are dependent upon prior implementation of other

projects.



92

TABLE 1: Summary of Management Prescriptions

PROJECT PRIORITY DURATION

13. RESOURCE CONSERVATION

13.2 Flora

Preserve, where possible, existing High Long

remnants of vegetation.

Exclude developments from known sites High Long
of rare species.

Removal or control, so far as possible, of Moderate Long
weed species.

13.3 Fauna
If there is evidence of increased populations Moderate

of introduced species, or major damage to

native species through the activities of

introduced animals, then control measures

will be implemented.

Long

13.4 Geology and Soils
Revegetation of cleared and disturbed areas High Medium

14. ARCHAEOLOGY

14.1 General

Any future works will include a preliminary

archaeological survey carried out in
consultation with the NSW National Parks

and Wildlife Service.

High Long
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PROJECT PRIORITY DURATION

15. FIRE

15.2 Fuel Reduction Burning

Implement a two-stage mosaic pattern of fuel

reduction burning on a 4-5 yearly basis.

High Long

15.3 Fire Access

Maintain fire access tracks to a suitable

standard.

High Long

Revegetate tracks not required

for fire access.

Moderate Short

16. ACCESS

16.1 General

Regulate access roads and tracks, except

the road to Little Forest (as far as the

proposed MWDA entrance) and the two v/alking

tracks, by locked gates.

High Short

Barricade redundant tracks by log barriers High Short

Uniform signposting. Moderate Short

16.2 Off-road Vehicles

Prevent off-road vehicles access by

barriers or locked gates across tracks,

s.i.gns and patrols by members of the

Australian Protective Service.

Moderate Medium
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PROJECT PRIORITY DURATION

17. REHABILITATION OF DISTURBED AREAS

17.1 General
Consult Soil Conservation Service on Moderate Long

revegetation plans.

17.2 Nightsoil Disposal and Industrial Waste Site

Revegetation Nightsoil Disposal Areas and High Medium

Industrial Waste Site.

17.3 Revegetation of Areas Devoid of Vegetation

Encourage MWDA to:

control weedspread from the waste disposal Moderate Long

site,

investigate drainage contents and Moderate Long

safeguard against environmental hazards,

protect the jewel beetle habitat High Short

adjoining Heathcote Road,

propagate rare species of plant which High Short

will be destroyed by the landfill.

17.3.2 SSPCBCDTS site

fence off unnecessary tracks Moderate Short

regenerate fenced off tracks Moderate Short

border remaining tracks Low Short

screen visual access points with Moderate Short

native vegetation

construct carpark Low Short

remove rubbish and weeds Moderate Short

signpost around the perimeter to Low Short

inform passers-by of the nature of

the site.

17.3.3 The Hawker de Havilland Site

Reve^etate the Hawker de Havilland site Low Short
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PROJECT PRIORITY DURATION

17.3.4 Overflow Carpark Site
Revegetate overflow carpark if necessary Low Short

17.3.5 United Pistol Club Site

remove planted exotics, weeds and replace Moderate Short
with a screen of native vegetation

upgrade fence and signposts Moderate Short

upgrade access track and carpark Low Short

17.3.7 Rubbish

Remove rubbish dump, landscape and
revegetate. Remove other rubbish from Area.

High Short

17.3.8 Sullage Ponds

Remove Pampas Grass surrounding

ponds and from other areas.

High Short

17.3.9 Perimeter Track
Control erosion on edge of perimeter

track and grass margin to provide a
stable cover.

Moderate Short

17.3.10 Disused Tracks

Revegetate tracks not considered High
necessary for fire access or access to easements.

Medium

18. RESOURCE MANAGEMENT

18.2 Clay mining
Disallow further mining of clay. High Long
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PROJECT PRIORITY DURATION

18.3 Collection of Plant Material

Control collection of plant material. Low Long

18.4 Beekeeping

Disallow use of the Area for beekeeping

18.5 Littering

Remove any litter dumped in Management

Area as quickly as possible.

18.7 Gravel, Soil and Rock Extraction

Disallow use of area for extraction of

gravel, rock or soil.

Moderate

High

Long

Long

High Long

18.8 Coal

Discourage coal mining. Moderate Long

-18.9 Nightsoil Disposal

Disallow further use of the area for

Nightsoil disposal.

High Long

19. RESEARCH

Encourage research proposal such as:

. wildlife surveys

. revegetation studies

. habitat analysis

. water quality control studies

High

High

Moderate

High

Medium

Medium

Short

Long


