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Preface

Volume 3, Appendices contains information in the form of reports, letters and reference material
produced during the Masterplanning process for Bobbin Head and Apple Tree Bay.

This information should be read in conjunction with the Masterplan, Conservation Management
Plan and Landscape Management Plans for Bobbin Head and Apple Tree Bay.

This Volume also contains a Bibliography of principal reference material.
Extensive historic drawings and supporting information regarding Bobbin Head, Apple Tree Bay

and the Ku-ring-gai Chase National Park are available through DEC. The Appendices contain
facsimile copies of historic information relevant to this Masterplan.
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Abbreviations

AMBS
Australian Museum Business Services

AHIMS
Aboriginal Heritage Information and
Management Systems

CMP
Conservation Management Plan

COAG
Council of Australian Governments

DDA
Disability Discrimination Act

DEC
Department of Environment and Conservation

DMR
Department of Main Roads

EMP
Environmental Management Plan

EP&A
Environmental Planning and Assessment

EPBC
Environment Protection and Biodiversity
Conservation Act

EPRD
Environmental Protection and Regulation

ICOMOS
Australian Charter for the Conservation of
Places of Cultural Significance

IDA

Integrated Development Approvals
KCNP

Ku-ring-gai Chase National Park

KCT

Ku-ring-gai Chase Trust

KCLC

Ku-ring-gai Chase Local Committee
LEP

Local Environmental Plan

LMP

Landscape Management Plan
MLALC

Metropolitan Local Aboriginal Land Council
NPWS

National Parks and Wildlife Service
NSW

New South Wales

REF

Review of Environmental Factors
SESL

Sydney Environmental and Soils Laboratory
TSC

Threatened Species Conservation Act
WWII

World War I
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Appendix 1: External Consultant Reports

Appendix 1 contains all consultants reports for Bobbin Head and Apple Tree Bay produced
during the 2006 Masterplanning.The following consultant reports assisted in the development of
the Masterplan:

1.1 Flora Report and Fauna Report (letters) - AMBS

1.2 Aboriginal Research and Analysis Report - AMBS

1.3 Traffic and Transport Planning Report (+ Supplementary Information) - Arup

1.4 Geotechnical Report - Douglas Partners

1.5 Recreational Planning Report - Stratcorp

1.6 Improving Soil Conditions for Trees and Turf Report - Sydney Environment
Soil Laboratory and Simon Leake

1.7 Marine and Structural Engineering Report (letters) - Taylor Lauder Bersten

1.8 Quantity Surveying Report - Bay Partnership
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1.1 Flora Report and Fauna Report (letters) - AMBS
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AMBS Reference:

14 March 2006

Lynette Gurr

Conybeare Morrison International Pty. Ltd.
Level 1, 52-58 William St

East Sydney NSW 1235

Dear Lynette
Bobbin Head and Apple Tree Bay - Natural Heritage

The following information on the natural environment and species of significance recorded surrounding
Bobbin Head and Apple Tree Bay is provided for the purpose of the Project Control Group meeting to be
held on Wednesday 15 March 2006. While a visit to Bobbin Head and Apple Tree Bay was conducted by
myself at the inception meeting in January 06, however our botanist is yet to inspect the site to more
closely inspect the areas within the project area that may require alterations as a consequence of the
master planning process. The site inspection is scheduled for the week beginning 20™ March 2006.

The information provided here has been obtained from searches of both the Department of Environment
and Conservation’s Atlas of Wildlife and the Department of Environment and Heritage’s Protected
Matters database. Searches were obtained for a radius of 10km around the project area and then at Skm
and 1km for more detail on the likelihood of these species occurring with in the project area.

e A total of 52 threatened vertebrate species have been recorded within 10km of the project area, 21
additional listed migratory species have also been recorded. Of the fauna recorded 6 threatened
frogs, 3 marine turtle, 2 reptiles, 45 Birds (16 migratory), 9 mammals, 4 sharks, 2 fish, 4 whales
and dolphin (Table 1 and Figure 1)

e A total of 30 threatened flora species were recorded within ten kilometres of the project area, 20
with Skm and 3 within one kilometre (Table 2 and Figure 2)

It is unlikely that any threatened plant or animal species of state or national conservation significance
listed under the TSC Act or EPBC Act would occur with any regularity in the reclaimed lands of the
project area. It is more likely that these species previously recorded in the locality occur within naturally
vegetated stands on the lower slopes and further into the National Park which also provide habitat for a
wide range of fauna species, including those reliant on woodland/forest and riparian/wetland habitats.

Moreover, the bays and waterways of the project area would provide only transient habitat for any of the
listed marine species and is unlikely to be utilised by most of the pelagic species recorded within ten
kilometres.

Management Plans produced, including the CMP’s, LMP’s, would benefit from incorporating a strong
focus on the conservation of the natural environment surrounding the project area and possibly including
rehabilitation works (where appropriate) of currently modified natural features or created terrain by
utilising locally indigenous plant species.

6 College Street Sydney NSW 2010

Australian Museum Business Services i
Ph (02) 9320 6311 Fax (02) 9320 6428 A



Further, any plans produced specifically for the management of native wildlife and their habitats as well
as introduced species should include:

e management strategies for the creeklines and banks beyond the sea walled areas, vegetation and
native fauna and their habitats, including specific considerations for threatened fauna species;

o feral fauna management;
e weed management; and

o bushfire hazard/control management.

Other EMPs of relevance to the protection of the natural environment include:
e Erosion and Sedimentation Control Plan;

o Wastewater Management Plan;
e Solid Waste Management Plan; and
e Hydrological Management Plan.

The implementation of the EMPs will reduce the potential for adverse impacts as a result of proposed
development activities on site and on the adjoining National Park and marine areas and aim to improve
habitat quality through addressing existing environmental issues on site, including habitat loss and
modification, weeds, feral animals, erosion, and bushfire.

The EMPs prepared will also need to consider:
e NSW Fisheries (1999) Policy and Guidelines — Aquatic Habitat Management and Fish Conservation
e NSW Fisheries - Fish Passage Requirements for Waterway Crossings (Fairfull & Witheridge, 2003)

e Plans of Management for the Gardens of Stone National Park and the Greater Blue Mountains World
Heritage Area
e DIPNR guidelines regarding:
- Watercourse and Riparian Area Planning, Assessment and Design (V4 Draft)
- Watercourse & Riparian Zone Rehabilitation Requirements
- How to prepare a Vegetation Management Plan
- Design and Construction of Paths and Cycleways along Watercourses and Riparian Areas (V2)
- How to Collect Native Plant Seed Responsibly (V1)

e management actions contained in Final and Draft Recovery Plans for threatened fauna species
prepared under the TSC Act (eg Yellow-bellied Glider; Large Forest Owls); and

e any relevant management guidelines for native wildlife prepared by DEC.

Given that the project area is within DEC estate and control it is considered that the likely limited adverse
impacts of any proposed future development in relation to sea wall and road/access improvement will be
minor and adequately offset through the retention and management of the surrounding area for
conservation purposes. Potential exists to substantially contribute to flora and fauna conservation and
habitat creation and enhancement though the development of this Master Planning Documentation.

If you require any additional information, or if I can be of assistance in any way please contact me on
(02) 9320 6311 or email @austmus.gov.au.

Yours sincerely

Brendan Ryan
Senior Project Manager / Ecologist



Table 1: Threatened fauna species within a 10km radius of Bobbin Head and Apple Tree Bay

NSW Commonwealth Skm Within
Scientific Name Common Name Status Status Tkm
(TSC Act) (EPBC Act)

Heleioporus australiacus Giant Burrowing Frog v v . .
Pseudophryne australis Red-crowned Toadlet v - O 0
Litoria aurea Green and Golden Bell Frog El v .
Litoria littlejohni Littlejohn's Tree Frog, Heath Frog - v - -
Mixophyes balbus Stuttering Frog, Southern Barred Frog - v - -
Mixophyes iteratus Giant Barred Frog - E - -
Dermochelys coriacea Leathery Turtle v V.M 0 B
Chelonia mydas Green Turtle - v - -
Chelonia mydas Green Turtle - - -
Varanus rosenbergi Rosenberg's Goanna v ° : 0
Hoplocephalus bungaroides Broad-headed Snake - v - -
Ixobrychus flavicollis Black Bittern v B ° °
Pandion haliaetus Osprey v i ” -
Limicola falcinellus Broad-billed Sandpiper v i 0 .
Haematopus fuliginosus Sooty Oystercatcher v B . .
Haematopus longirostris Pied Oystercatcher v B O B
Diomedea antipodensis Antipodean Albatross - \% - -
Diomedea gibsoni Gibson's Albatross - \% - -
Lathamus discolor Swift Parrot - E - -
Macronectes giganteus Southern Giant-Petrel - E - -
Macronectes halli Northern Giant-Petrel - A% - -
Pterodroma neglecta neglecta Kermadec Petrel (western) - v - -
Rostratula australis Australian Painted Snipe - \% - -
Thalassarche bulleri Buller's Albatross - v - -
Thalassarche cauta Shy Albatross - v - -
Thalassarche impavida Campbell Albatross - A% - -
Thalassarche salvini Salvin's Albatross - \% - -
Thalassarche steadi White-capped Albatross - v - -
Ptilinopus superbus Superb Fruit-Dove v ) ) )
Callocephalon fimbriatum Gang-gang Cockatoo V,E2 B . B
Calyptorhynchus lathami Glossy Black-Cockatoo v . =
Neophema pulchella Turquoise Parrot v . . )
Polytelis swainsonii Superb Parrot v . . )
Ninox connivens Barking Owl v . . .
Ninox strenua Powerful Owl v ) . .
Tyto novaehollandiae Masked Owl v ) . .
Tyto tenebricosa Sooty Owl v ) . .

Black-chinned Honeyeater v ) D )
Melithreptus gularis gularis (eastern subsp.)
Xanthomyza phrygia Regent Honeyeater El EM i °
Pomatostomus temporalis temporal Grey-crowned Babbler (eastern subsp.) v .
Haliaeetus leucogaster White-bellied Sea-Eagle - M - -
Hirundapus caudacutus White-throated Needletail - M - -
Monarcha melanopsis Black-faced Monarch - M - -
Myiagra cyanoleuca Satin Flycatcher - M - -
Rhipidura rufifrons Rufous Fantail - M - -
Gallinago hardwickii Latham's Snipe, Japanese Snipe - M - -
Rostratula benghalensis s. lat. Painted Snipe - M - -
Diomedea antipodensis Antipodean Albatross - M - -
Diomedea gibsoni Gibson's Albatross - M - -
Macronectes giganteus Southern Giant-Petrel - M - -
Macronectes halli Northern Giant-Petrel - M - -
Thalassarche bulleri Buller's Albatross - M - -
Thalassarche cauta Shy Albatross - M - -



NSW Commonwealth Skm Within
Scientific Name Common Name Status Status Tkm
(TSC Act) (EPBC Act)

Thalassarche impavida Campbell Albatross - M - -
Thalassarche salvini Salvin's Albatross - M - -
Thalassarche steadi White-capped Albatross - M - -
Dasyurus maculatus Spotted-tailed Quoll v E . .
Isoodon obesulus obesulus Southern Brown Bandicoot (eastern) El E . .
Potorous tridactylus tridactylus Long-nosed Potoroo (SE mainland) - v - -
Phascolarctos cinereus Koala S E 0 0
Cercartetus nanus Eastern Pygmy-possum v 0 0
Pteropus poliocephalus Grey-headed Flying-fox v v 0 °
Saccolaimus flaviventris Yellow-bellied Sheathtail-bat v ” B
Chalinolobus dwyeri Large-eared Pied Bat v v - i
Miniopterus schreibersii oceanen Eastern Bentwing-bat v 0 B
Rhincodon typus Whale Shark - M - -
Carcharias taurus Grey Nurse Shark

(east coast population) (east coast population) - CE - -
Carcharodon carcharias Great White Shark - V.M - -
Rhincodon typus Whale Shark - .M - -
Macquaria australasica Macquarie Perch - E - -
Prototroctes maraena Australian Grayling - v - -
Lagenorhynchus obscurus Dusky Dolphin - M - -
Megaptera novaeangliae Humpback Whale - V,M - -
Balaenoptera edeni Bryde's Whale - M - -
Caperea marginata Pygmy Right Whale - M - -
Eubalaena australis Southern Right Whale v EM ) )

V = Vulnerable species
E, E1= Endangered species
E2 = Endangered population

CE = Critically Endangered species

M = Migratory species



Table 2: Threatened flora species within a 10km radius of Bobbin Head and Apple Tree Bay

NSW Status Commonwealth Status
Skm Within

Scientific Name Common Name (TSC) (EPBC) lkm
Epacris purpurascens var. purpurasce - v B 0 B
Cryptostylis hunteriana Leafless Tongue-orchid - Vv - -
Acacia bynoeana Bynoe's Wattle El v O -
Acacia gordonii - El - -
Grammitis stenophylla - El - 0 -
Haloragodendron lucasii - El E O R
Callistemon linearifolius - v - 0 -
Darwinia biflora - Vv \Y 0 O
Darwinia peduncularis - v O -
Eucalyptus camfieldii Heart-leaved Stringybark v v a -
Eucalyptus scoparia - El - -
Kunzea rupestris - v \% -
Leptospermum deanei - \% \% O -
Melaleuca deanei - v \% O -
Micromyrtus blakelyi - v \% - -
Deyeuxia appressa - _ E - -
Caladenia tessellata Thick Lip Spider Orchid El - a -
Diuris bracteata _ El - 0 .
Genoplesium baueri - v - 0 -
Microtis angusii - El E 0 -
Ancistrachne maidenii - v - 0 -
Grevillea caleyi - El E - -
Grevillea parviflora - v - - -
Grevillea parviflora subsp. supplica - El - - .
Persoonia hirsuta - El E 0 _
Persoonia mollis subsp. maxima - El E a -
Asterolasia elegans - El - -
Lasiopetalum joyceae - v v 0 =
Pimelea curviflora var. curviflora - v v O B
v \'% O O

Tetratheca glandulosa -

V = Vulnerable species
E, E1= Endangered species



Figure 1: DEC records of threatened fauna in the locality
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AMBS Reference:

27 March 2006

Michelle Yik

Conybeare Morrison International Pty. Ltd.
Level 1, 52-58 William St

East Sydney NSW 1235

Dear Michelle
Bobbin Head and Apple Tree Bay - Natural Heritage

The following information on the natural environment and species of significance recorded surrounding
Bobbin Head and Apple Tree Bay is provided for the purpose of the Project Control Group meeting to be
held on Wednesday 29 March 2006. While a visit to Bobbin Head and Apple Tree Bay was conducted by
myself at the inception meeting in January 06, our botanist is yet to inspect the site to more closely
inspect the areas within the project area that may require alterations as a consequence of the master
planning process. The site inspection is scheduled for the 28™ March 2006.

Despite this, please find attached (Addendum A) some relevant information about the threatened species
more likely to occur in the Master Plan area. All species may occur across the site and would need
careful consideration for all works outside the immediate reclaimed lands of Bobbin Head, the Marina
and Apple Tree Bay.

In relation to the e-mail request from Colin Polwarth on the 15™ March 20086, it must be re-iterated that
should any areas of native vegetation be proposed for any additional development such as the proposed
car park at the entrance gate area to the Ku-ring-gai Chase National Park — (approx 18.2x50m), any track
along the shore edge between Apple Tree Bay and Bobbin Head or any other new walking trail will need
more detailed impact assessment conducted and are beyond the scope of the current contracted works.

We are however, endeavouring to compile a broad vegetation community map, as requested, for the areas
immediately surrounding the project area and hope to have a good understanding about the likelihood of
any threatened species presence in those areas described above. Each will need careful assessment in
relation to Aboriginal heritage also.

Moreover, the bays and waterways of the project area which may only provide transient habitat for any of
the listed marine species will also require attention under the relevant acts to assess any potential impacts
in relation to the sea wall re-construction. Please refer to my previous letter for a list of relevant
legislation.

If you require any additional information, or if I can be of assistance in any way please contact me on
(02) 9320 6311 or email @austmus.gov.au.

Yours sincerely

Brendan Ryan
Senior Project Manager / Ecologist
Australian Museum Business Services i

6 College Street Sydney NSW 2010
Ph (02) 9320 6311 Fax (02) 9320 6428
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1 Methodology

Five areas were inspected for the survey:
= Bobbin Head including Orchard Park (north and south) and Gibberagong Park
(north and south);
=  The Wharf Area;
= Apple-tree Bay;
= The satellite car park, North Turramurra; and
= The proposed walking track between Bobbin Head to Apple Tree Bay

Inspections were made of the vegetation in the Bobbin Head, the wharf area, Apple
Tree Bay and a potential site for the satellite car park at North Turramurra. Plant
species were recorded in areas such as in the grassy picnic zones and along the
bushland margins up to a height of approximately two metres above the generally flat
ground level. This included an estimated horizontal distance of 1 to 15 metres,
depending on the slope. Other records included the presence of any threatened flora
(listed under the Threatened Species Conservation Act 1995 or Environmental
Protection & Biodiversity Conservation Act 1999), the condition of bushland areas,
the likely impact of raising the soil level on conservation, and the aesthetic values of
the reclaimed areas.

The field assessment across the Bobbin Head/Apple-tree Bay location entailed a brief
inspection in order to record the main species and condition of any native plant
community present, and the occurrence of any threatened flora.

The route of the proposed walking track was inspected at its beginning and ending
areas, and from the nearby road from Bobbin Head to Apple Tree Bay. The difficult
nature of the terrain, and the lack of time, precluded the walking of the likely track
route. Notes were taken of the plant communities present, the general condition of
bushland, the nature of the terrain, and its suitability for construction of a walking
trail.

Plant communities were described based on the dominant canopy species and
community structure, according to Specht (1970). Plant species nomenclature
conforms to Harden (1990-93), except for the change of Eucalyptus maculata to
Corymbia maculata.

The potential conservation significance of communities and species was based on the
Threatened Species Conservation Act 1995 (TSC Act) Schedules, Environmental
Protection & Biodiversity Conservation Act 1999 (EPBC Act), Briggs & Leigh
(1995) and Benson & Howell (1994).

2 Limitations of Survey

The survey was conducted during one site visit in March 2006. At the time of the
survey the weather conditions had been favourable for plant growth and production of
features required for identification of most species.
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Owing to the survey relying on a single inspection of any one location within this
study area, it is unlikely that all species present have been recorded. Despite this, it is
probable that the vast majority of species have been recorded and that issues including
conservation significance of the flora, condition and viability of bushland and likely
impact on native vegetation have been able to be satisfactorily assessed.

3 Results

3.1 Bobbin Head (Orchard Park and Gibberagong Park)

These parks mostly comprised of flat picnic areas and car parks. The picnic areas had
been planted with a mixture of Australian and exotic trees. Some of the planted
Australian species were native to the local area (Appendix A).

The majority lower strata were restricted to Cynodon dactylon (Couch Grass) lawn
with smaller amounts of Pennisetum clandestinum (Kikuyu). Weeds, especially
Richardia brasiliensis were common.

The surrounding remaining native vegetation particularly in the upper reaches of
Cockle Creek conformed to the plant communities Angophora costata-Eucalyptus
piperita open forest and woodland (Smooth-barked Apple-Sydney Peppermint). The
base of the steep southern aspect slope of Orchard Park North contained a high
proportion of mesic species, mainly Glochidion ferdinandi var. ferdinandi (Cheese
Tree) and Pittosporum undulatum (Sweet Pittosporum) in the understorey.

The bushland in all locations was in relatively weed-free condition owing to their
elevation above the surface of the reclaimed (picnic) area and the lack of development
further upslope.

3.2 Apple Tree Bay

Apple-tree Bay comprised a flat picnic area and car park. The picnic areas had been
planted with a mixture of Australian and exotic trees. Some of the planted Australian
species were native to the local area (Appendix A).

The majority lower strata were restricted to Cynodon dactylon (Couch Grass) lawn
with smaller amounts of Pennisetum clandestinum (Kikuyu). Weeds, especially
Richardia brasiliensis were common.

The surrounding remaining native vegetation particularly in the upper reaches of
Apple-tree Creek conformed to the plant communities Angophora costata-Eucalyptus
piperita open forest and woodland (Smooth-barked Apple-Sydney Peppermint).

The bushland in all locations was in relatively weed-free condition owing to their
elevation above the surface of the reclaimed (picnic) area and the lack of development
further upslope.
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3.3 The Wharf Area

This area was similar to Orchard Park except that it comprised a developed area with
Cowan Creek on one side and bushland on the other. The developed zone differed in
having boating facilities in lieu of the picnic areas, and some of the bushland above
the car park had been developed for residential purposes.

Some of the car park zone had been landscaped using native species. Exotic species
were common in the planted areas and along the roadsides. The bushland community
above the car park was Angophora costata-Eucalyptus piperita open forest and
woodland.

The bushland zone was generally in weed-free condition except at the side of the main
entry road and in the vicinity of the toilet block. The latter location was below an
abandoned residential site and was dominated by exotics that are widely considered to
be environmental weeds. Of special concern were Macfadyena unguis-cati (Cats Claw
Creeper) and Bryophyllum delagoense (Mother-of-millions), Tradescantia fluminensis
(Wandering Tradescantia), Asparagus densiflora (Fern Asparagus) and Hyparrhenia
sp. (a grass). These species have been observed to be highly invasive of disturbed
sites north of Sydney, although they have been previously uncommon in bush
regeneration work in the Sydney district.

3.4 Proposed Satellite Car Park, North Turramurra

An inspection was made of the ridgetop near and north of the entry to the National
Park, in an area that has been identified as a potential site for a new car park. This
area was a disturbed zone between the main entry road and the head of the Bobbin
Head and Sphinx walking trails. As no defined details had been provided for the
location of the proposed car park a detailed survey was not done.

The site has previously been cleared of natural vegetation but subsequently planted
with native species, including numerous species that would not have occurred in the
location naturally. The vegetation mainly comprised trees with a mixed exotic and
native ground cover.

Corymbia maculata (Spotted Gum) was the main canopy species, with lesser amounts
of Lophostemon confertus (Brush Box) and Syncarpia glomulifera (Turpentine).
Acacia parramattensis (Parramatta Wattle) and Callistemon salignus (Willow
Bottlebrush) were the main understorey trees. Each of the above are not locally-
occurring species, and are also unlikely to occur in Eucalyptus haemastoma-
Corymbia gummifera woodland that appeared to be the original plant community in
this location.

The ground cover varied from dense Stenotaphrum secondatum (Buffalo Grass) to the
native Imperata cylindrica var. major (Blady Grass) and Microlaena stipoides
(Weeping Meadow-grass). Other exotics included Nephrolepis cordifolia (Fishbone
Fern), Sporobolus indica var. capensis (Parramatta Grass) and Acacia binervia (Coast
Myall).




Final Report m

3.5 Bobbin Head to Apple Tree Bay Proposed Walking Track

No details were provided of the alignment of the proposed walking trail, except that it
was to be between the existing sealed road between Bobbin Head and Apple Tree
Bay, and Cowan Creek, a width of roughly 20 to 80 metres.

The southern section of the trail would pass through Angophora costata-Eucalyptus
piperita open forest and woodland. This changed to Angophora floribunda-
Eucalyptus punctata open forest and woodland in the northern section, comprising an
estimated 70% of the corridor. Eucalyptus punctata (Grey Gum) occurred
sporadically through both communities.

Most of this corridor is on very steep slopes with numerous localised vertical rocky
outcrops and minor benches. Some of the vertical outcrops overhang Cowan Creek.

Part of the toe of the slope occurs at the water’s edge, however much of it is within
the tidal zone, with steep slopes immediately above.

3.6 Conservation Significance

3.6.1 Plant Communities

No plant community observed in the study area is listed under the TSC Act or EPBC
Act as being threatened.

Angophora costata-Eucalyptus piperita open forest and woodland is a variant of
Sydney Sandstone Gully Forest (Benson & Howell, 1994). It is a widespread and
common community in the Sydney Basin Bioregion.

Angophora floribunda-Eucalyptus punctata open forest and woodland is not
specifically mentioned by Benson & Howell (1994) but is included in their mapping
with Sydney Sandstone Gully Forest. Angophora floribunda, Eucalyptus punctata,
Allocasuarina torulosa open forest is mentioned in their description of plant
communities in Ku-ring-gai Chase National Park, and is stated as occurring on
“footslopes above saltwater estuaries and foreshores of Cowan Creek ... mostly
Narrabeen Group” bedrock.

Angophora floribunda-Eucalyptus punctata open forest and woodland is widespread
but of limited extent in sandstone areas in the Sydney district.

3.6.2 Plant Species

No plant species recorded in the study area is listed under the TSC Act or EPBC Act
as being threatened, and no recorded species was considered significant according to
Briggs & Leigh (1995) or Benson & Howell (1994).
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4 Likely Impacts On Native Flora

4.1 Bobbin Head (Orchard and Gibberagong Parks)

The potential raising of soil level by more than 750 millimetres would not have a
significant effect on the conservation value of native plant communities on the slopes
surrounding the parklands. However, in some bushland margins individual trees could
be affected, ranging from saplings to mature specimens.

It is understood that all trees in the parklands have been assessed by an arborist and
plans are being prepared to preserve the majority of trees across the area, where
possible. Most of these landscape trees are widespread and common in cultivation.
Moreover, it is expected that two large Redwoods (Sequoia sempervirens) will be
retained as part of this plan. Owing to their age, size and uncommon use in
landscaping these trees are seen to have some landscape value. At the time of this
survey both were producing vigorous coppice growth, which could be a sign of tree
stress. Soil improvements around the root zones of these trees may improve health.

Any loss of other landscape trees would not be significant on an individual basis. Itis
suggested that future replacement of lost trees and other landscape planting should
incorporate locally occurring indigenous species.

4.2 The Wharf Area

The potential raising of soil level by more than 750 millimetres would not have a
significant effect on the conservation value of native plant communities. It would be
unlikely that any noticeable effect would occur to bushland in this area as the
proposed soil levels will not change in these areas. Proposed fill levels grade up
toward the sea wall.

The loss of trees in the landscaped zone is considered to be of low significance and
temporary, considering that numerous locally endemic tree and shrub species are
proposed for planting across this area.

The raising of the road surface level could be of benefit if the area is flood prone. This
could be done without any impact on the landscaped section or the bushland in this
zone.

4.3 Apple Tree Bay

The impact of raising the soil level in limited areas nearer to the sea wall in the
Apple-tree Bay area would have a limited impact on the trees in the picnic and car
areas. Only the few, planted trees in the areas proposed for filling would be impacted
and much of the area would remain unchanged.

Considering that numerous trees and shrubs are proposed for planting in the Apple-
tree Bay area it is considered that the loss of a limited number of introduced trees
would be acceptable. Further, considering that the proposed planting will include
only locally endemic the landscape integrity of the site will be enhanced.




Final Report m

There is unlikely to be any impact on natural bushland on the slopes surrounding the
site.

4.4 North Turramurra proposed car park

There should be no significant impact on native plant communities in this general area
as most of the vegetation has been planted with non-local species. However, a more
thorough inspection and assessment will be undertaken as a Review of Environmental
Factors, to adequately document any potential impacts in relation to the Threatened
Species Conservation Act and Environment Protection and Conservation Act.

4.5 Bobbin Head to Apple Tree Bay proposed walking track

The construction of a walking trail between the two precincts will be investigated
more thoroughly in a Review of Environmental Factors once a design has been
formalised. It is anticipated that a raised boardwalk would be proposed and this
would then minimise many of the potential impacts on local flora and fauna.

5 References

Benson, D.H. & Howell, J. 1994. The natural vegetation of the Sydney 1:100000 map
sheet. In Cunninghamia 3(4): 677-787.

Briggs, J.D. & Leigh, J.H. 1995. Rare or Threatened Australian Plants. CSIRO
Publishing, Collingwood, Victoria.

Harden, G.W. 1990-93. Flora of New South Wales. Vols. 1-4. University of NSW
Press, Kensington.

Specht, R.L. 1970. Vegetation. in The Australian Environment (G.W .Leeper Ed., 4th
Edition). CSIRO-Melbourne University Press, Melbourne.




Final Report

Appendix A: Plant Species Recorded in Bobbin Head Study Area

Plant Communities

Smooth-barked Apple-Sydney Peppermint Woodland - 1, 3, 5
Couch or other exotic Grassland - 2, 4, 6

Spotted Gum-Parramatta Wattle Woodland — 7

Trees 12

Araucariaceae * Araucaria cunninghamii Hoop Pine X
*A. heterophylla Norfolk Island Pine X

Cupressaceae *Callitris thomboidea Port Jackson Pine X
*Cupressus sp. Cypress sp. X
*7Dacrydium sp. X
*Sequioa sempervirens Redwood X

Podocarpaceae *Podocarpus falcatus Common Yellowwood X

Aceraceae *Acer negundo Hard Alder X

Anacardiaceae *Schinus molle Peppercorn Tree X

Bignoniaceae *Jacaranda mimosifolia Jacaranda X

Casuarinaceae Allocasuarina littoralis Black She-oak X
A. torulosa Forest Oak
Casuarina glauca Swamp Oak X X

Cunoniaceae Ceratopetalum apelatum Coachwood X
C. gummiferum Christmas Bush X

Elaeocarpaceae  |Elaeocarpus reticulatus Blueberry Ash X

Euphorbiaceae Glochidion ferdinandi
var. ferdinandi Cheese Tree X | X

Fabaceae *Acacia binervia Coast Myall
A. parramattensis Parramatta Wattle
*Robinia pseudoacacia Honey Locust X
*Castanospermum australe Black Bean X

Meliaceae Synoum glandulosum Scentless Rosewood X
*Toona ciliata Red Cedar X

Moraceae *Ficus coronata Creek Sandpaper Fig X
*F. microcarpa var. hillii Hills Weeping Fig X
F. rubiginosa Rusty Fig X

Myrsinaceae Aegiceras corniculatum River Mangrove X X
Rapanea variabilis Variable Muttonwood X

Myrtaceae Acmena smithii Lilly Pilly X | *x
* Acmena smithii rheophytic Small-leaved Lilly Pilly X
race
Angophora costata Smooth-barked Apple X | x X
A. floribunda Rough-barked Apple X
*Backhousia anisata Aniseed Tree X
B. myrtifolia Grey Myrtle X
Callistemon salignus Willow Bottlebrush X
*Corymbia citriodora Lemon-scented Gum X
C. gummifera Red Bloodwood *X X
*C. maculata Spotted Gum X
*Eucalyptus botryoides Bangalay X | x
E. ?7globoidea White Stringybark X
E. haemastoma Scribbly Gum X
E. paniculata Grey Ironbark X
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E. pilularis Blackbutt X | X

E. piperita Sydney Peppermint X

E. punctata Grey Gum *X | X

*E. robusta Swamp Mahogany X

*E. saligna Blue Gum X

*E. sieberi Silvertop Ash

*E. sp. X

*Lophostemon confertus Brush Box

*Melaleuca armillaris Bracelet Honey-myrtle

*M. linariifolia Snow-in-summer X | X

*M. quinquenervia Broad-leaved Paperbark X

*M. styphelioides Prickly Paperbark

*Syncarpia glomulifera Turpentine

*Syzygium paniculatum Magenta Cherry X
Oleaceae *Fraxinus oxycarpa cv Claret Ash X
Pittosporaceae Pittosporum undulatum Sweet Pittosporum X X
Platanaceae *Platanus sp Plane Tree X
Proteaceae *Grevillea robusta Silky Oak X

Banksia integrifolia Coast Banksia X | *x

B. serrata Old Man Banksia *X

*Stenocarpus sinuatus Wheel-of-fire Tree
Salicaceae *Populus sp. Poplar X
Sapindaceae *Cupaniopsis anacardioides Tuckeroo **x | x| x
Sterculiaceae *Brachychiton acerifolius Flame Tree X

*B. populnea Kurrajong
Verbenaceae Avicennia marina Grey Mangrove X
Arecaceae *Syagrus romanzoffiana Cocos Palm X

*Livistona australis Cabbage Palm X
Shrubs
Cyatheaceae *Cyathea australis Rough Tree Fern X

*C. cooperi Straw Tree Fern X
Amygdalaceae *Prunus sp. X

*Photinia sp. X

*Rhaphiolepis indica X
Apiaceae Platysace linearifolia
Apocynaceae *QGardenia sp X
Araliaceae Astrotricha latifolia Broad-leaved Sneeze X

Bush

Asteraceae Cassinia aculeata X X

Ozothamnus diosmifolius White Dogwood X
Dilleniaceae Hibbertia bracteata
Epacridaceae Dracophyllum secundum X
Ericaceae *Rhododendron sp cv Azalea hybrid X
Euphorbiaceae Breynia oblongifolia Dwarfs Apples X X
Fabaceae Dillwynia retorta Eggs & Bacon X

Phyllota philicoides

Pultenaea flexilis Graceful Bush Pea X

*Acacia floribunda Sally Wattle X

A. longifolia Sydney Golden Wattle *X | *x

A. myrtifolia Myrtle-leaved Wattle X

*A. sophorae Coast Wattle

A. suaveolens Sweet-scented Wattle

A. ulicifolia Prickly Moses X
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Lamiaceae *Lavendula sp cv Lavender X
*Westringia fruticosa Coast Rosemary X
Myrtaceae * Angophora hispida Dwarf Apple X
*Callistemon citrinus Lemon Bottlebrush *X
*C. linearis X
Kunzea ambigua Tick Bush X
*Leptospermum petersonii
*Leptospermum squarrosum Pink Tea Tree
L. trinervium Paperbark Tea Tree
Oleaceae *Ligustrum sinense Small-leaved Privet X
Notelaea longifolia Large Mock Olive X
Pittosporaceae Bursaria spinosa Blackthorn X
Pittosporum revolutum Yellow Pittosporum *X
Proteaceae *Banksia ericifolia Heath Banksia X
Grevillea buxifolia Grey Spider Flower
G. linearifolia
G. sericea Pink Spider Flower
*Hakea salicifolia Willow Hakea
*H. sericea Silky Hakea *X
Persoonia levis Broad-leaved Geebung X
P. linearis Narrow-leaved Geebung
P. pinifolia
Rhamnaceae Pomaderris ferruginea
Rutaceae *Crowea sp
Sapindaceae Dodonaea boroniifolia
D. triquetra Common Hop Bush
Solanaceae *Solanum mauritianum Tobacco Weed X
Theaceae *Camellia sassanqua Camellia X
Verbenaceae *Lantana camara Lantana X
Xanthorrhoeaceae |Xanthorrhoea arborea a Grass Tree X
Herbs - Ferns
Adiantaceae Adiantum hispidulum Rough Maidenhair Fern
Blechnaceae Doodia caudata var caudata X
Davalliaceae *Nephrolepis cordifolia Fishbone Fern X
Dennstaedtiaceae |Histiopteris incisa Bats Wing Fern X
Hypolepis muelleri Harsh Ground Fern X
Pteridium esculentum Bracken Fern X | x
Dicksoniaceae Calochlaena dubia False Bracken Fern X
Gleicheniaceae Gleichenia dicarpa Pouched Coral Fern X
Pteridaceae Pteris tremula Tender Brake X
Sinopteridaceae  |Cheilanthes sieberi Rock Fern X
Thelypteridaceae |Christella dentata Binung X
Herbs - Dicots
Amaranthaceae Alternanthera nodiflora
Apiaceae Centella asiatica Pennywort
Asteraceae *Conyza sp a Fleabane X
*Gnaphalium americanum American Cudweed X
Sigesbeckia orientalis
*Sonchus oleraceus Sow Thistle
Chenopodiaceae |Chenopodium sp.
Convolvulaceae  |Dichondra repens Kidney Weed X
Crassulaceae *Bryophyllum delagoense Mother-of-millions
Euphorbiaceae *Euphorbia peplus Petty Spurge X
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Geraniaceae Geranium homeanum X
*Pelargonium sp. X
Goodeniaceae Dampiera purpurea
Goodenia heterophylla
Malvaceae *Modiola caroliniana X
*Sida rhombifolia Paddys Lucerne X
Lamiaceae Plectranthus parviflorus Cockspur Flower X
Oxalidaceae Oxalis sp. X
Plantaginaceae *Plantago lanceolata Lambs Tongue X
Polygonaceae *Persicaria capitata Japanese Knotweed X
*Polygonum aviculare Wireweed X
Rumex brownii
Rubiaceae *Richardia brasiliensis White Eye
Solanaceae *Solanum chenopodioides X
*S. nigrum Blackberry Nightshade X
Violaceae *Viola hederacea Native Violet X
Herbs-
Monocots
Agavaceae *Aloe vera Aloe Vera
Amaryllidaceae  |*Crinum pedunculata Swamp Lily X
Asparagaceae Protasparagus aethiopicus
Commelinaceae  |Commelina cyanea Blue Wandering Jew X
*Tradescantia fluminensis Wandering Jew X | X
Cyperaceae *Carex brevifolius X
*Cyperus congestus
*C. eragrostis X
C. gracilis X
C. laevis X
C. sp.
Gahnia sp.
Lepidosperma laterale Broad Sword-sedge
Juncaceae Juncus prismatocarpus
J. usitatus Forest Rush X
J. sp.
Lomandraceae Lomandra longifolia Spiny-headed Mat-rush | x | *x
L. confertifolia ssp rubiginosa
Phormiaceae Dianella caerulea var producta |Flax Lily X
Poaceae * Andropogon virginicus Whisky Grass X
Anisopogon avenaceus
Aristida vagans Three-awned Grass
*Axonopus affinis Carpet Grass X | x
Bothriochloa macra Red Leg Grass
*Briza minor Shivery Grass X
*Cynodon dactylon Couch Grass X | X
*Digitaria sanguinalis Summer Grass X
*Ehrharta erecta Veldt Grass X
Entolasia stricta Wiry Panic X
*Eragrostis curvula African Love-grass
E. sp
*Hyparrhenia hirta Coolatai Grass
Imperata cylindrica var major
Paspalidium distans
Microlaena stipoides Weeping Meadow-grass | x
Oplismenus aemulus Basket Grass X
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Panicum simile
*Paspalum dilatatum Paspalum X X
*P. urvillei Vasey Grass X X
*Pennisetum clandestinum Kikuyu X
*Setaria sp. Slender Pigeon Grass X X
*Sporobolus indica var capensis |Parramatta Grass X X
*Sporobolus indica var major X
*Stenotaphrum secundatum Buffalo Grass X | X X
Themeda australis Kangaroo Grass X X
Vines
Bignoniaceae *Macfadyena unguis-cati Cats Claw Creeper
Pandorea pandorana Wonga Wonga Vine
Caprifoliaceae *Lonicera japonica Japanese Honeysuckle
Dilleniaceae *Hibbertia scandens Climbing Guinea Flower X
Menispermaceae |Sarcopetalum harveyanum Pearl Vine
Stephania japonica var discolor |Tape Vine X
Nyctaginaceae *Bougainvillea sp cv Bouganvillea
Ranunculaceae Clematis glycinoides Travellors Joy X X
Rubiaceae Morinda jasminoides Morinda Jasmine X
Vitaceae Cayratia clematidea Slender Grape X
Cissus hypoglauca Five-leaved Water Vine | x | *x
Geitonoplesiaceae |Eustrephus latifolius Wombat Berry X
Smilaceae Smilax australis Prickly Supplejack
S. glyciphylla Sarsaparilla X
Lithophytes
Aspleniaceae Asplenium flabellifolium Necklace Fern X
Polypodiaceae Pyrrosia rupestris Rock Felt Fern X
Orchidaceae Dendrobium speciosum Rock Orchid
Liparis reflexa Yellow Rock Orchid
KEY

Site 1 - Bobbin Head Precinct bushland zone

Site 2 - Bobbin Head Precinct developed zone

Site 3 - Halvorsen Precinct bushland zone

Site 4 - Halvorsen Precinct developed zone

Site 5 - Apple Tree Bay Precinct bushland zone

Site 6 - Apple Tree Bay Precinct developed zone
Site 7 - North Turramurra Precinct proposed car park

x indicates occurrence in zone indicated
* indicates exotic species (Some indigenous species shown as exotics where planted)

NB Site 7 species list not comprehensive
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ABORIGINAL HISTORY

The presence of a large and diverse number of archaeological sites throughout Ku-
ring-gai Chase National Park (NP), including numerous shell middens, rock shelters,
engravings and grinding grooves located near the Bobbin Head and Apple Tree Bay
recreation areas, attest to the long term Aboriginal occupation of the region. This
archaeological record provides evidence of Aboriginal life - including movements and
occupation patterns, hunting and collecting of resources, ceremonial practices and
material culture - before the arrival of Europeans. This evidence combined with the
documentary records produced from the time of European contact in the Sydney
region provides important information on the Aboriginal history of the area known as
Ku-ring-gai Chase NP.

Although there is some confusion concerning the pre-European tribal organisation
around Sydney, the Guringai tribe is believed to have inhabited the coastal area from
Lake Macquarie to Botany Bay (Bradney et al. 1984:16). The Guringai tribe
consisted of a number clans, with early historical records indicating considerable
group movement and interaction along the coast. This occurred through daily and
seasonal activities of food gathering and hunting, religious events such as initiation
ceremonies, as well as more hostile associations through fighting and conflict.

Prior to European contact the Guringai groups subsisted largely on coastal resources,
including fish and shell fish. Historical records indicate that the diet was also
supplemented by various vegetable foods, macropods, birds, possums and grubs.
(Ross 1976:24). However, the many shell middens located along the foreshore and
creeks throughout Ku-ring-gai Chase NP are testimony to the important role that
marine foods played in the traditional Aboriginal subsistence economy.

Historical observations of traditional Guringai food gathering strategies demonstrate
that there was a basic division of labour between men fishing with spears, and women
using hooks and lines and collecting shell fish (Ross 1976:48). Spears were also used
for hunting and fighting, and were made from the shafts of grass trees (Xanthorrhoea
sp.). According to the task they were used for, spears were fitted with various barbs
made from stone, shell or hardwood, which were secured by resin obtained from the
base of grass trees. The Xanthorrhoea species is still very prevalent throughout Ku-
ring-gai Chase NP, and is culturally significant to the local Aboriginal community.
Fish hooks were fashioned by women from Turban shells (Turbo torquata), and were
fastened to a line made out of fibrous bark (Turbet 2001:49). Fishing from canoes
was also a common daily activity by men and women. Canoes were made from the
bark of several different tree species, and were large enough (up to 6 meters in length)
to transport as many as six people (Turbet 2001:52).

The arrival of the First Fleet in 1788 signalled the beginning of major changes to the
traditional life of the original occupants of the Sydney region. Although earliest
impacts were felt by Aboriginal communities living around Port Jackson and Botany
Bay, by the early 19" century the Guringai territory was being gazetted and occupied
by European settlers. Early road construction and logging also contributed to the
reduction of traditional Aboriginal territories and resources. Due to the affects of
smallpox and other introduced diseases, only a small number of Aboriginals were
observed in the Bobbin Head and Apple Tree Bay areas in the 1850’s (Bradney



1984:19). This suggests a considerable reduction in the size of the Aboriginal
population of the Hawkesbury River and its southern tributaries, which prior to 1788
is estimated at around two hundred (Turbet 2001:26).
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AMBS Reference: 2005038

28 April 2006

Colin Polwarth

Associate

Conybeare Morrison Pty Ltd
Level 1, 52-58 William Street
East Sydney NSW 2011

Dear Colin

Aboriginal Heritage Input - Bobbin Head and Apple Tree Bay
Draft Conservation Management Plan

This letter provides the final documentation on Aboriginal Heritage at Bobbin Head and Apple Tree Bay
for inclusion in the Draft Conservation Management Plan (CMP) for these precincts currently being
prepared on behalf of the Department of Environment and Conservation (DEC). As a component of the
Draft CMP, Australian Museum Business Services (AMBS) was commissioned by Conybeare Morrison
to provide information on Aboriginal heritage issues within the Bobbin Head and Apple Tree Bay
precincts. AMBS understands that this process will ensure that Aboriginal heritage is considered within
the Master Plan, which will guide the future use and development of these recreational areas.

To provide the input on Aboriginal heritage issues at Bobbin Head and Apple Tree bay, AMBS has
undertaken the following key tasks:
e Review of existing background material, including search of the Aboriginal Heritage Information
Management System (AHIMS) maintained by the DEC;
e Consultation with the Metropolitan Local Aboriginal Land Council (MLALC) and National Parks
and Wildlife Service (NPWS) Aboriginal Sites Officer about their knowledge of the study area;
e Brief site visit (combined with above task) to verify what is known about the archaeological
potential of the study area;
e Synthesis/integration of information;
e Statement of significance of Aboriginal heritage, based on established criteria (includes both
archaeological significance and cultural value identified by the local Aboriginal community;
¢ Identification of constraints and opportunities in relation to Aboriginal heritage; and
e Provision of appropriate information for inclusion in the CMP prepared for Bobbin Head and
Apple Tree Bay (i.e. not a stand-alone report).

Previous correspondence to Conybeare Morrison has provided preliminary information on the Aboriginal
heritage input for the Draft CMP. This letter provides the finalised documentation relating to the location
of Aboriginal archaeological sites, significance assessment, and constraints and opportunities identified
for the Bobbin Head and Apple Tree Bay recreation precincts (as designated in the Master Plan). This
information is provided below under several subject headings for inclusion in the Draft CMP. As
requested, the information for Bobbin Head is provided in accordance with the sub-precinct names
devised during the Project Control Group (PCG) meeting on 29 March 2006.

6 College Street Sydney NSW 2010

Australian Museum Business Services i
Ph (02) 9320 6311 Fax (02) 9320 6428 A



Archaeological Background and Landscape History

Aboriginal archaeological sites are recorded throughout Ku-Ring-Gai Chase National Park (NP). A
search of the AHIMS for recorded sites within a three kilometre radius search area of the Bobbin Head
and Apple Tree Bay precincts found 103 sites (Table 1). This demonstrates the diversity of the
archaeological resource of the area, with the majority of sites comprising more than one archaeological
feature. The presence of shell middens and natural rock platforms and shelters displaying evidence of
occupation (art and middens), broadly reflects the local geology and landforms of the Ku-Ring-Chase NP.
The high incidence of shell middens in the area is indicative of the nature of available resource zones,
including bays and creeks that provided shellfish and other marine resources.

Table 1: Aboriginal sites recorded within 3km radius of Apple Tree Bay and Bobbin Head.

Site Type Number of Percentage of Total
sites
Rock engraving 23 22.4
Rock engraving, Water hole/well 1 0.9
Axe grinding groove/rock engraving 7 6.8
Axe grinding groove 10 9.8
Midden 13 12.6
Rock shelter with midden 20 19.5
Rock shelter with art 12 11.6
Rockshelter with art and midden 10 9.8
Unknown rock shelter site type 2 1.9
Fish trap/rock engraving/rock shelter with art and midden 1 0.9
Stone arrangement 2 1.9
Open camp site 2 1.9
TOTAL 103 100.0

A review of the information recorded on the AHIMS site cards, including the AMG Easting and Northing
coordinates and directions for site relocation, revealed that no archaeological sites have previously been
recorded within the Apple Tree Bay and Bobbin Head recreation precincts. However, this excludes the
registered site 45-5-2777, which is recorded as a rockshelter with art under the site name of ‘Apple Tree
Bay’. As the site card is currently missing from the AHIMS register, the map coordinates and location
information for this site cannot be checked and confirmed. The unconfirmed location of site 45-5-2777
is illustrated on Figure 1.

Two further limitations of the AHIMS data should be also recognised. Firstly, AHIMS only includes
information on Aboriginal sites and objects that have been provided to the DEC, and secondly, the
records may be variable in their accuracy. As an additional consideration in identifying the presence of
archaeological sites in Bobbin Head and Apple Tree Bay recreation precincts, a brief review of the land
use and development of these precincts offers useful information.

A review of available background information on the Bobbin Head and Apple Tree Bay recreation
precincts has revealed that both areas were created through reclamation of mud flats. At Bobbin Head the
first phase of fill and development dates to the late nineteenth century, with the full extent of reclamation
completed in the late 1960s. The Apple Tree Bay precinct has as similar history of reclamation and
development. Topographic overlays of the development phases at both precincts, however, illustrate that
the areas furthest from the foreshore and abutting the sandstone scarp represent original landscape
http://www.nationalparks.nsw.gov.au/npws.nsf/Content/kuringgai_bobbinhead appletree masterplan_dra
ft, accessed on 10 March 2006). This highlights the archaeological potential of the zone at the base of the
steep slopes and rocky outcrops at both precincts. To confirm the absence/presence of archaeological
sites in the areas, and to address the limitation of the AHIMS data outlined above, a brief site inspection
of both the Apple Tree Bay and Bobbin Head recreation areas was undertaken.
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Figure 1: Blue arrow indicates linconﬁrmed location of site 45-6-2777 within Apple Tree Bay recreation precinct.

Site Visit — Aims and Qutcomes

The site visit was undertaken on 17" March 2006 by AMBS archaeologists Alison Nightingale and
Melissa Carter in association with MLALC representatives Rowena Welsh-Jarrett and Joshua Lyons, and
NPWS Aboriginal Sites Officer Bradley Welsh. The aims of the site visit were to:
e discuss the background of the Bobbin Head and Apple Tree Bay CMP and Master Plan,
e consult with members of the local Aboriginal community about their knowledge of the areas,
¢ Jlocate and identify archaeological sites within the two recreation precincts (paying attention to the
areas detailed above), and
e discuss any issues or concerns relating to the management of archaeological sites to be considered
as part of the planning process.

The site visit confirmed that no archaeological sites are located in the Apple Tree Bay recreation precinct.
The possible location of site 45-6-2777 was inspected, and no site was identified. During the review of
the available documentation for sites previously recorded within the vicinity of the Bobbin Head and
Apple Tree Bay precincts, AMBS recognised a high level of inaccuracy in the map coordinates. It is
concluded that like the other sites recorded in the vicinity of the precinct, the map coordinates for site 45-
6-2777 are incorrect and the site is located elsewhere.

During the inspection of the Bobbin Head recreation precinct, three archaeological sites were recorded.
Each of these sites is located along the base of the rocky scarp in the large picnic area on the western side
of Cockle Creek. Although it is recognised that a more thorough review of the site cards may
demonstrate that records for these sites already exist, for the purpose of this documentation they are
described as previously unrecorded. Therefore site cards will be completed and forwarded to the DEC.
Details of the sites are provided below and there locations are illustrated in Figure 2.

BH 1: This site is located in the Gibberagong South sub-precinct at the base of the sandstone scarp
behind the grassed picnic area and car park. The site comprises a small rockshelter with a significant
quantity of stratified shell midden deposit (Photo 1). The shelter has been vandalised; there is visible
graffiti (written in charcoal) on the face of the shelter (Photo 2). The extent of dispersal of the shell
midden also suggests regular visitation by picnickers, resulting in significant treadage of the cultural



deposit (during the site visit we observed a tourist entering the rockshelter to get a photo of a goanna that
had ran into the rockshelter minutes earlier).

BH 2: This site is located in the Orchard Park North sub-precinct at the base of the sandstone scarp
parallel to Apple Tree Bay Road. This site consists of shell midden deposit which appears to have been
excavated from the base of the sandstone scarp during the construction of a drainage channel (running
parallel to the base of the scarp, Photo 3), then redeposited into a low rock overhang adjacent to the
channel (Photo 4). The presence of broken ceramics, recent bone (fauna) and pieces of asbestos in
addition to cultural shell remains, confirm the disturbed nature of this deposit.

BH 3: This site comprises two hand stencils located on two adjacent rock faces at the commencement of
the Gibberagong Track and Boardwalk zone (Photo 5). As indicated by Brad Welsh, however, there is
some question over the antiquity of these hand stencils. Although not confirmed at this stage, it is likely
that one or both of the hand stencils have been recently (last 20 years) painted onto the rock faces. Until
the age of these hand stencils is confirmed by a rock art specialist, the archaeological and cultural
significance of this site remains undetermined.

Significance Assessment

One of the primary steps in the process of cultural heritage management is the assessment of significance.
Not all sites are equally significant and not all are worthy of equal consideration and management
(Sullivan and Bowdler 1984; Pearson and Sullivan 1995:7). The determination of significance can be a
difficult process as the social and scientific context within these decisions are made is subject to change
(Sullivan and Bowdler 1984). This does not lessen the value of the heritage approach, but enriches both
the process and the long-term outcomes for future generations are the nature of what is conserved and
why, also changes over time.

Significance assessment can generally be described under three broad headings (Pearson and Sullivan
1995:7):

e Value to groups such as Aboriginal communities.

e Value to scientists and other information gatherers.

e Value to the general public in the context of regional, state and national heritage.

Professional guidelines for the assessment of significance (NPWS Aboriginal Heritage Guidelines 1997)
discuss two types of significance: social significance and archaeological significance.

Social Significance

This area of assessment concerns the value(s) of a site or feature to a particular community group — in this
case the local Aboriginal community. Aspects of social significance are relevant to sites, items and
landscapes that are important or have become important to the local Aboriginal community. This
importance involves both traditional links with specific areas as well as an overall concern by Aboriginal
people for sites generally and their continued protection. Aboriginal cultural significance may include
social, spiritual, historic and archaeological values.

Scientific Significance

Scientific significance is assessed using criteria to evaluate the contents of a site, state of preservation,
integrity of deposits, representativeness of the site type, rarity/uniqueness and potential to answer research
questions on past human behaviour (NPWS, 1997). NPWS guidelines recommended criteria for
assessing archaeological significance include:



e Archaeological Research Potential- significance may be based on the potential of a site or
landscape to explain past human behaviour and can incorporate the intactness, stratigraphic
integrity or state of preservation of a site, the association of the site to other sites in the region or a
datable chronology;

e Representativeness - all sites are representative of those in their class (site type/subtype), however,
the issue here relates to whether particular sites should be conserved to ensure a representative
sample of the archaeological record is retained. Representativeness is based on an understanding
of the regional archaeological context in terms of site variability in and around the study area, the
resources already conserved and the relationship of sites across the landscape; and

e Rarity- defines how distinctive a site may be, based on an understanding of what is unique in the
archaeological record and consideration of key archaeological research questions (ie. some sites
are considered more important due to their ability to provide certain information). It may be
assessed at local, regional, state and national levels.

Statement of Significance

Ku-Ring-Gai Chase NP is important archaeologically because it exhibits a large number and a diverse
range of Aboriginal sites that represent a range of past activities. These activities include resource
gathering and tool production, indicated by shell middens and grinding grooves, as well ceremonial
processes demonstrated by rock art and engravings. The marine resources provided by the creeks and
tributaries located around Bobbin Head (Cockle Creek) and Apple Tree Bay (Apple Tree Creek) would
have attracted Aboriginal occupation of these areas. The mud flat and mangrove habitats that existed in
these areas prior to European occupation and eventual reclamation for development would have also
provided a plentiful resource zone. The prevalence of rockshelters in the area would have also offered
suitable sites for regular visitation and use.

The presence of two sites (BH1 and BH2) within the transition zone from grassed area to sandstone scarp
at the back of the Bobbin Head precinct is interpreted as confirming the subsurface archaeological
potential of this area. Although both sites show a high level of disturbance, the history of development at
Bobbin Head demonstrates that this area is not reclaimed land. As the unreclaimed zone at the base of the
sandstone scarp at Bobbin Head potentially represents the only natural landscape in this area, this zone is
of high archaeological potential (this excludes the Orchard Park South sub-precinct where there has been
a high level of past disturbance demonstrated by several buildings that currently stand on the site).
Although the history of reclamation at the Apple Tree Bay recreation precincts also shows the area at the
base of the sandstone scarp to be natural landscape, cutting of the sandstone cliff in the eastern portion of
the precinct (evidenced by drilling scars) suggests that past disturbance in this area may have been
considerable. The archaeological potential for the unreclaimed zone at the base of the sandstone scarp at
Apple Tree Bay is therefore considered to be low. In summary, the area at the rear of the Bobbin Head
recreation precinct which comprises unreclaimed land is considered to be archaeologically significant.

The Bobbin Head and Apple Tree Bay recreation precincts have a high level of cultural significance
(regardless of the site-specific archaeology). The improvement of facilities in these precincts is likely to
result in increased visitation to area, providing a good opportunity to educate/increase awareness of
Aboriginal values and significance of the area among the public. In this context there is also concern that
increased visitation may have implications for the conservation of Aboriginal archaeological sites in the
area. During on-site discussions, MLALC representatives Rowena Welsh-Jarrett and Joshua Lyons and
NPWS Aboriginal Sites Officer Bradley Welsh recommended that appropriate management strategies for
Aboriginal heritage be considered as part the Master Planning process. In regards to both the
interpretation and management of Aboriginal heritage within the vicinity of the Bobbin Head and Apple
Tree Bay recreation precincts, it may be beneficial for DEC to work closely with the MLALC.



Aboriginal Heritage Management

All Aboriginal archaeological sites are protected by commonwealth and state statutory controls, as
detailed below.

Commonwealth Legislation

The Aboriginal and Torres Strait Islander Heritage Protection Act 1984 is the principal Commonwealth
legislation protecting Aboriginal heritage. This Act complements State legislation and is intended to be
used only as a ‘last resort” where state laws and processes prove to be ineffective. Under this Act the
responsible Minister can make temporary or long-term declarations to protect areas and objects of
significance under threat of injury or desecration. The Act also encourages heritage protection through
mediated negotiation and agreement between land users, developers and Aboriginal people. On 17
December 1998 responsibility for administration of the Heritage Protection Act was transferred by
Administrative Arrangement Orders from ATSIC to the Environment and Heritage portfolio and the Act
is now administered by the department of Environment and Heritage.

The Burra Charter (ICOMOS Australia 1999) also provides guidance for the conservation and
management of places of cultural significance (cultural heritage places). The Charter was adopted by
Australia ICOMOS (the Australian National Committee of ICOMOS) in 1979 with recent revisions
adopted in 1999. The Charter sets a standard of practice for those who provide advice, make decisions
about, or undertake works to places of cultural significance, including owners, managers and custodians.

State Legislation

The National Parks and Wildlife Act (1974) and the Environmental Planning and Assessment Act (1979)
are the primary statutory controls protecting Aboriginal heritage within New South Wales.

National Parks and Wildlife Act (1974)

Under the provisions of the National Parks and Wildlife Act 1974, all Aboriginal Objects are protected
regardless of their significance or land tenure. Aboriginal Objects are defined as "any deposit, object or
material evidence (not being a handicraft made for sale) relating to Aboriginal habitation of the area that
comprises NSW, being habitation before or concurrent with the occupation of that area by persons of
non-Aboriginal extraction, and includes Aboriginal remains”.

Aboriginal objects are therefore limited to physical evidence and may also be referred to as ‘Aboriginal
sites’, ‘relics’ or ‘cultural material’. Aboriginal objects can include pre-contact features such as scarred
trees, middens and artefact scatters, as well as physical evidence of post-contact use of the area such as
Aboriginal built fencing or stockyards, fringe camps.

The NPW Act also protects Aboriginal Places, which are defined as “a place that is or was of special
significance to Aboriginal culture. It may or may not contain Aboriginal objects”. Aboriginal Places can
only be declared by the Minister administering the NPW Act.

Under Section 91 of the Act, the DEC must be informed upon the identification of all Aboriginal Objects.
Failure to do this within reasonable time is an offence under the Act.

Under Section 90 of the Act, it is an offence for a person to destroy, deface, damage or desecrate an
Aboriginal Object or Aboriginal Place without the prior issue of a Section 90 consent (formerly referred
to as a “Consent to Destroy””). The Act requires a person to take reasonable precautions and due diligence
to avoid impacts on Aboriginal Objects. Section 90 consents may only be obtained from the
Environmental Protection and Regulation Division (EPRD) of DEC. In considering whether to issue
Section 90 consents, DEC take into account the:



e cultural and archaeological significance of the Aboriginal object(s) or Aboriginal place(s) subject
to the proposed impacts;

effect of the proposed impacts and the mitigation measures proposed;

alternatives to the proposed impacts;

conservation outcomes that will be achieved if impact is permitted; and

outcomes of Aboriginal community consultation regarding the proposed impact and conservation
outcomes.

The Act also provides for stop-work orders under Section 91AA if an action is likely to significantly
affect an Aboriginal Object or Aboriginal Place. The order may require that an action is to cease or that
no action is carried out in the vicinity of the Aboriginal Object or Aboriginal Place for a period of up to
40 days.

It is also an offence under Section 86 of the NPW Act to disturb or excavate land for the purpose of
discovering an Aboriginal object, or to disturb or move an Aboriginal object on any land, without first
obtaining a permit under Section 87 of the NPW Act. In issuing a permit under Section 87, DEC will take
into account the:

views of the Aboriginal community about the proposed activity;

objectives and justification for the proposed activity;

appropriateness of the methodology to achieve the objectives of the proposed activity; and
knowledge, skills and experience of the nominated person(s) to adequately undertake the proposed
activity.

Environmental Planning and Assessment Act (1979)

The Environmental Planning and Assessment Act (EP&A Act) requires that consideration be given to
environmental impacts as part of the land use planning process. In NSW, environmental impacts include
cultural heritage impacts. Part 3 of the Act relates to planning instruments including those at local and
regional levels, Part 4 of the Act controls development assessment processes and Part 5 of the Act refers
to approvals by determining authorities.

Under Part 4 of the Act, approvals by State government agencies can be linked to the development
consent process. Development applications that require specified approvals from State agencies are
referred to as Integrated Development Approvals (IDA). The Department of Environment and
Conservation is an approval body in the IDA process when a development will impact on an Aboriginal
object or Aboriginal place, thereby requiring a Heritage Impact Permit pursuant to Section 90 of the NPW
Act. Under the IDA process, applicants are required to provide the Department of Environment and
Conservation with sufficient information to allow them to provide general terms of approval, prior to the
granting of any development consent.

Part 4 also requires that in reaching a decision to grant development consent, a consent authority is to take
into consideration the likely impacts of that development, including environmental impacts on both the
natural and built environments, and social and economic impacts in the locality. This requires the consent
authority to consider the impact on all Aboriginal heritage values, including natural resource uses or
landscape features of spiritual importance, as well as the impact on Aboriginal objects and Aboriginal
places.

Conservation Aims in Heritage Management

Conservation strategies for Aboriginal objects, places and areas of archaeological or cultural sensitivity
are necessary to retain this finite and valuable resource. Management of Aboriginal cultural heritage in
the development process is also required to ensure identification and management of Aboriginal heritage
issues, and incorporation of conservation outcomes into land use planning and development.



All Aboriginal archaeological sites are protected under Section 90 of the National Parks and Wildlife Act
1974, regardless of their significance or land tenure. Conservation for all known sites is the preferred
management strategy by DEC. Even in instances when development approvals are granted, DEC stress
the incorporation of conservation outcomes as part of the larger project.

Conservation strategies are important for retaining archaeological deposits in situ. Conservation areas
can have two primary aims: to retain archaeological sites of high archaeological and cultural significance,
and to retain a representative sample of the archaeological resource of an area. Conservation strategies
for the WDRA can reflect both outcomes, in aiming to preserve known sites of significance, but also to
conserve landscape areas likely to contain sites of high significance and/or a range of archaeological
resources.

Aboriginal Heritage Recommendations

A number of recommendations for the management of Aboriginal heritage at the Bobbin Head and Apple
Tree Bay precincts have arisen from the concerns documented during the site visit and ongoing
consultation with Bradley Welsh (NPWS Aboriginal Sites Officer) and the MLALC (please also refer to
attached letter from the MLALC). These are identified for each precinct and are detailed below.

Bobbin Head

e Recommended that site BH3 be inspected by a qualified rock art specialist so that if required,
appropriate management of the site can be implemented as part of the Master Plan process,

e Recommended that development as part of the improvement to recreation facilities avoid impact
to sites BH1, BH2 (and BH3), and that appropriate impact mitigation measures are put in place to
avoid indirect impact to these sites,

e Recommended that if the unreclaimed land at the base of the sandstone scarp is to be impacted
by development, that test excavations be undertaken to identify any cultural material, and as a
strategy to formulate impact mitigation measures as part of the development process,

e It has been suggested by the MLALC and NPWS Aboriginal Sites Officer Bradley Welsh that a
test excavation of the rock shelter at site BH 1 be conducted as an opportunity to gain a better
understanding of the archaeological resource of the area, and to use this knowledge as an
educational tool. This site is currently unmanaged and is subjected to regular treadage and
vandalism by visitors to the picnic area. It is concluded that, before this site is damaged further,
important information may be gained from conducting a controlled archaeological excavation of
the shell midden deposit. The knowledge produced from this investigation could be incorporated
into interpretive signage at Bobbin Head to promote Aboriginal heritage.

Bobbin Head and Apple Tree Bay:

e As a result of improvement/expansion to recreation facilities, there is concern that increased
visitation to the precincts may have implications for the conservation and management of
Aboriginal archaeological sites. It is recommended that this possibility be considered as part of
the Master Plan process.

e Due to the ambiguity and inaccuracies in the information recorded for known sites within the
immediate vicinity of the recreation precinct, there is concern that works may inadvertently have
direct/indirect impact on archaeological sites. This directly relates to the proposal for the
construction of several new walking tracks throughout the area, including the looping track
between Bobbin Head and Apple Tree Bay. Shell middens and rockshelters with art have
previously been recorded along several of the walking tracks in the area, including the Berowra
Track leading north from Apple Tree Bay. It is therefore recommended that a more
comprehensive archaeological survey/assessment of all areas to be affected by the
construction/upgrading of tracks be undertaken before works commence.



e As part of the Master Plan, it is recommended that there is recognition of the excellent
opportunity provided by the Aboriginal heritage of the precincts for incorporation into the design
and facility upgrades. The production of interpretive signage, cultural displays and pamphlet
distribution are among the numerous possible formats for increasing and enhancing visitor
education and awareness of the archaeological and cultural significance of Aboriginal heritage at
Bobbin Head and Apple Tree Bay.

If you require any additional information, or if I can be of assistance in any way regarding the above
information on the Aboriginal heritage input for the Draft CMP for the Bobbin Head and Apple Tree Bay
recreation precincts, please contact me on (02) 9320 6467 or email melissac@austmus.gov.au.

Yours sincerely

Dr Melissa Carter
Project Officer / Archaeologist
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Photo 1. Shell midden deposit at BH 1. Although deposit is dispersed
investigation of site revealed intact stratified deposits.

Photo 2. Graffiti written in charcoal on rockshelter wall at BH 1.



Photo 3. View showing excavated channel running parallel to sandstone scarp in
Orchard Park North sub precinct. Melissa Carter is standing in front of location
of redeposited shell midden (BH 2).

Photo 4. Redeposited shell midden material (BH 2). Deposit includes cultural
shell remains and fragments of ceramic and asbestos.



Photo 5. Arrows point to hand stencils at BH 3. Site is located at the
Gibberagong footbridge.
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METROPOLITAN L AL
ABORIGINAL LAND COUNCIL

338 Qeope S, Kedfern NEW 2016

P.O. B 1107 Strawbenry Hilis, M5%° 2812
Telepheane {023 O30uf eSS Pan: (2 B304 513
Frno:l: memiraic@metrmotale. ag au

Coilin Polwaurth
Conybears Mormison Intemational Pry Lid
Level 1, 52-55 Willinm Street, East Sydney NSW 2011

26 Apil 2006

Dear Colin

In asseciath xn with tha Awtralian Museum Business Services {(AMBOS), tJJu: _
Metropoliten Local Aboriginal Land Councit {MLALC) has recenily heen inyolved in
providing heritags inpw to the Bobbin Head and Appic Tree Bay Conservalion

Mansgement Plan (CMP).

On 17 March 2006 MLALC reprascmatives (Rowena Welsh-Jarrett and Nathan
Lyons) attended a site inspoction with Brad Welsh (NPWS Aboriginal Sltt.‘ﬂ Oifleer
and archasvlogists Melissa Carter and Alison Mightingele (AMES). Ongolng
canmulinbon with Meoliss Caner regarding the cultral dgnifence, the consiraints a:-ui
ppportunitiza and managenenl of Aboriginal beritage a1 Bobbin Head arnd Apple T
Bay has alza been undertakén.

MLALL supports the ataternem of Ggnificenee, the reootamendations for .
eonstrvation and menzgsreent and the mterpretation of Aboriginal heritape uuihzwdl
by AMRS. We support the inclusion of this informaticn in the Droft CMP for Bobbin
Head and Apple Tree Bay. We ook forward to conlinuing working the Departmenl
of Envirom nent and Conservation in the fighre.

Yours sinoerely

[0 fh 10

Allen Ity
Cuttural and Education Officer
Metropotitit Local Aboriginal Land Cowmneil

Adam Maclden
Metropolitin Local Aboriginal Land Coepeil

oo, Melissa Canter {AMBS)
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PUBLIC TRANSPORT ACCESS

Train and Public Buses
Without your own transport, apart from the ferry, the best way | 1
to get to Bobbin Head is by train to Turramurra Station then the
Shorelink Bus #577 (tel 9457 8888) to the Bobbin Head Road
entrance. Currently this bus service does not continue down to
Bobbin Head itself although it has in the past as indicated by
the destination board on the Shorelink Bus pictured. It is
recommended that extending this service down to Bobbin Head
or through to Mt Colah Station be investigated.

Private Buses

The Gibberagong Environmental Education Centre located at Bobbin Head attracts many school groups that
arrive by private charter bus. Corporate and other large groups using the parks facilities also charter buses and
require parking areas within the park.

Ferry / Boat Cruise

Palm Beach and Hawkesbury River Cruises runs a daily scenic cruise from Palm Beach Wharf in Sydney's
Northern Beaches. The cruise crosses Pittwater for a brief stop at Patonga then cruises up the lower Hawkesbury
into Cowan Waters stopping at Bobbin Head for lunch. You may board at either Palm Beach at 11:00am or
Patonga at 11:30am.

The scenic cruise includes a commentary pointing out items of interest along the way such as the Penguin colony
of Lion Island, sandstone lined shore of the Ku-ring-gai Chase National Park and the lighthouse at Palm Beach.
The cruise arrives at Bobbin Head at 12:50 for lunch and departs Bobbin head at 1:45 returning to Patonga at
3:00pm and Palm Beach at 3:30pm.
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CAR PARKING

Bobbin Head
The parking areas in the Bobbin Head area have been rationalised following a number of key principles as
follows:
e Concentrate car parking along circulation roadways to maximise efficiency of land take
e Move parking away from prime water front locations
e Allow for coach access to parking area and trailer access to canoe launching area
e Car parking and aisle width dimensions in accordance with the Australian Standard for off-street car
parking User Class 2 for medium term car parking duration.
e Provide 2% of car parking spaces designated for disabled parkers. These are spread across the parking
areas in four locations — 2 in Orchard Park, 3 at Bobbin Head Inn, 2 in Gibberagong Park and 1 in
Orchard Park east adjacent to Ferry Wharf and Bus Stop.

Three coach parking spaces have been located in Gibberagong Park south along the western edge of the park so
that parked coaches do not impact on view corridors. The turning loop has been designed to allow for the turning
of these large coaches.

The canoe launching area is located at the southern end of Gibberagong Park south and incorporates three trailer
and tow vehicle parking spaces. Trailers may be reversed onto the launch ramp for unloading or canoes may be
unloaded directly from the adjacent trailer parking spaces.

A bus stop has been incorporated into the parking area at Orchard Park east adjacent to the Ferry Wharf. This is
easily accessible due to the loop road configuration of this car park.

Apple Tree Bay

A simplified trailer and vehicle parking area has been developed for Apple Tree Bay which comprises of a loop
arrangement with reverse parking for tow vehicles with trailers predominantly on the inside of the loop and other
park users vehicles parked nose in to the outside kerb. Parking around the outside of the loop provides good
access to the park area without the need to cross the boat trailer manoeuvring area. The layout provides more car
parking spaces than currently available which should serve the improved public facilities in this park well. The
trailer parking bays have been designed to allow for the majority of tow vehicle and trailer combinations to park
wholly within the bay. For longer combinations, such as the design combination used, the trailer may overhang
into the central lansdscaped space as shown on Figure 1.
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Figure 1. Trailer and car parking combination at Apple Tree Bay

The same principles adopted for Bobin Head have been used for the car park design at Apple Tree Bay. Two
disabled car parking spaces are located adjacent to the facilities building.

Three coach parking spaces are provided located at the southern end of the park. Coaches proceed around the loop
road to park in one of the available spaces. Passengers may be dropped-off at a suitable location prior to parking
or at the coach parking area.

Satellite parking at Ku-ring-gai Chase Road and Bobbin Head Road Gates

On peak days the car parking areas at Bobbin Head and Apple Tree Bay reach capacity and vehicles need to be
turned away at the gates. The Master Plan has been developed on the principle of retaining at least the same
number of car parking spaces in both areas. To allow for ongoing growth in visitation to the park, it is proposed
that a satellite car park could be installed at either or both of the gates. Park users would be shuttled from the
satellite parking area to the relevant area and back again on these days.

The car park would be configured as a series of parking spaces along a new fire trail roadway. In this way it will
minimise the impact on the parkland. Consideration should be given to using a natural surface treatment given the
infrequent use of this parking facility.
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KU-RING-GAI CHASE ROAD AND BOBBIN HEAD ROAD

Vehicle access to the park is monitored through loop counters located at each of the entry and exit gates. This data
has been reviewed for the period April 2004 through to November 2005 to look at daily, weekly and annual
trends.

On a typical busy day, which occurs on a Sunday, traffic entering the park at either North Turramurra or Mt Colah

climbs steadily from 7.00am through to 1.00pm and then declines through the afternoon to 6.00pm. departures
peak from 4.00pm to 6.00pm.

North Turramurra Gate - Typical Weekend Day
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Mt Colah Gate - Typical Weekend Day

120

100 -

80 — =

60 1

Vol. of Traffic

40 +

20 -
0 1
N I I N I A I I I IR IR NP NP P\
WS N N N SN SN NN NN ..QQQ IS

O O O O O O O O O O QO O O O O O O O O O O O O
SEFLSF LT T LS E LT LS TS

Time (Hrs)

On a weekday the profile is flatter throughout the day with the exception of the morning and afternoon peak
commuter periods when there is a noticeable peak. This peak activity is a morning peak flow from Mt Colah
through to North Turramurra and an afternoon reverse peak flow from North Turramurra to Mt Colah. There are
approximately 100 vehicles using Bobbin Head Road as a through route. A possible explanation is that residents
living along the Pacific Highway in suburbs such as Mt Colah, Mt Ku-ring-gai and Berowra use this route to
avoid the end of the F3 and use this route as a way of connecting to the Pacific Highway at Pymble. At these times
on a weekday the gates are not usually staffed and hence no entry fee is required.
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North Turramurra Gate - Typical Weekday
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The profile over a typical week of activity indicates the strong weekend peak on Sunday. The graph below shows
the combined entry flow for both gates on each day of the week. The Monday to Friday entry volumes include
approximately 200 vehicles that travel through the park during the peak periods.
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Park Entry - Typical Week
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The profile from April 2004 through to July 2005 at the Mt Colah entry gate provides an indication of the trend
over the year. The fluctuation is less than might be expected with continued activity through the winter months.

Mt Colah Weekly Entries

4500
4000
3500
3000
2500

2000

Vol. of Traffic

1500

1000

500

g & © e & $ & &

> > > >
g & & & & & &
I I R S S S R

Q Q
s X N v NG v
S & & Q@& &S S

o

Z
2

“
Date

Traffic Management
As Bobbin Head Road / Ku-ring-gai Chase Road passes through the Bobbin Head area, there is a need to manage
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the movement of traffic and the crossing of pedestrians to recognise the parks activities. The majority of vehicle
movements have a destination at Bobbin Head either for boating or picnicking in one of the areas. The only
through traffic movements appear to occur in the morning and afternoon weekday peak periods when
approximately 100 vehicles traverse the park in each direction.

It is considered appropriate to reduce the speed of vehicles by installation of traffic management measures that
include appropriate pedestrian crossing facilities. It is proposed that entry treatments be installed to identify entry
into the Bobbin Head precinct. These devices should include a different pavement treatment, possible slightly
raised, with edge kerbing to define the traffic lanes. These devices will create a visual and physical friction to slow
the entry speed of vehicles. In the Orchard Park area, it is proposed to install two raised pedestrian crossing to
further reinforce a slow speed environment and create safe pedestrian crossing locations.

The entrance to the Giberagong Park area will be retained in its current location just to the west of the bridge. The
kerb radii will be designed to ensure appropriate vehicle turning. Ku-ring-gai Chase Road has been relocated to
the north away from Bobbin Head Inn to provide an improved pedestrian environment and forecourt to the
building. This will have no impact on the functionality of the road.

Ku-ring-gai Chase Road adjacent to the bridge at Bobbin Head Inn is prone to flooding at king tide events. The
master plan considers raising of the park including the roadway. The design of the intersections along this section
of the road and the connection to the bridge will need to allow for this. This issue should be raised with the Roads
and Traffic Authority after the draft master plan has been endorsed to ensure that there are no major constraints to
the raising of the road system.

Pedestrian access between the bridge and the Orchard Park east area will be facilitated by a pedestrian crossing
across the entrance to this area from Bobbin Head Road. The crossings in the precinct associated with the traffic
calming devices proposed will work together and assist in creating a slower speed environment.

Cyclists

Recreational and training cyclists use the Bobbin Head Road and Ku-ring-gai Chase Road for access to Bobbin
Head. It is appropriate that vehicle speeds are set at appropriate levels on these roads with occasional
enforcement. Signage should indicate that the road is shared with cyclist and appropriate repetition of signage is
required, particularly where sightline conditions are poor.

Bicycle parking rails will be located at key locations throughout the park areas at locations where passive
surveillance is available. These locations will include Bobbin Head Inn and the ferry wharf.
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BOAT LAUNCHING FACILITIES AT APPLE TREE BAY

The boat launching facilities at Apple Tree Bay cater for up to 4 boat trailers to launch at the same time. A large
open area currently facilitates the arrival, preparation, launching and retrieval of boats. This area is not well
defined and hence not efficient. A revised layout for the boat launching are has been developed which clearly
defines areas for the various activities associated with launching as retrieving boats. A tow vehicle and trailer
combination made up of a 5.8m long tow vehicle and a 9.1m long trailer with boat has been used to design the
turning and manoeuvring areas as shown on Figure 2.

e On arrival, boats on trailers arrive and queue in “ready bays” where they are prepared for launching. A
bypass aisle allows other boats ready for launching to proceed to the ramp or empty trailers to proceed to
the ramp for boat retrieval.

e Four boat launching lanes are marked at 5.0m width each allowing parallel operation. The length of these
lanes has been determined to allow the car and trailer combination to be on a straight alignment so that
the reverse launch or retrieval movement can be undertaken.

e  After retrieval, boats can proceed into one of three wash bays where they can be washed down (during
non water restriction periods) and tied down for travel.

e A canoe launching ramp which is adjacent to the boat ramp can be easily accessed by trailer from the boat
launching area.

tf A

Figure 2. Tow vehicle and trailer turning paths at boat ramp

S
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There are a number of arrangements that could be employed to introduce boat launching charges.

Option 1: Manual collection at boat ramp
This would require a person to be located at the boat ramp entrance area to collect a fee manually from drivers as
they arrive. With this method it would only be economic to collect during peak activity boat launching times.

Option 2: Automatic collection at boat ramp

Access control gates could be installed on entry to and exit from the boat ramp area. Entry would be through
payment at the entry gate or insertion of an annual or periodic access card purchased elsewhere. This arrangement
would enable a fee to be collected at all times. This type of equipment located at an isolated location such as this
is highly susceptible to vandalism. It would also be difficult to stop drivers from going around the control gates
unless secure fencing surrounded the whole area.

Option 3: Charge collected and combined with park entry fee

Given that an entry fee is payable for access to the parklands, an additional type of ticket could be sold that
included the boat launching fee. This ticket could be displayed on the windscreen of the vehicle. This method of
collection may require a parking ranger to circulate around the parking area to verify payment. Given that all
vehicles with trailers would be identified by the gate staff, further verification at the parking location may however
not be warranted.
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Douglas Partners Pty Ltd PO Box 472

ABN 75 053 980 117 West Ryde NSW 1685
' ‘ nﬂ" g lﬂ S Fﬂr tﬂ ers 96 Hermitage Road Phone  (02) 9809 0666
3 West Ryde NSW 2114 Fax (02) 9809 4095
Geotechnics - Environment - Groundwaler Astral sydney@douglaspartners.com.au
PMO:aj
Project 43730
8 May 2006

Conybeare Morrison International Pty Ltd
PO Box A866
SYDNEY SOUTH NSW 1235

Attention: Mr Colin Polwarth

Dear Sir
SUMMARY OF GEOTECHNICAL ISSUES
BOBBIN HEAD PRECINCT MASTER PLAN
KU-RING-GAI CHASE NATIONAL PARK
1. INTRODUCTION

This report discusses various geotechnical issues associated with future development in the
Bobbin Head precinct of Ku-ring-gai Chase National Park. Conybeare Morrison International
Pty Ltd has been commissioned by the Department of Environment and Conservation NSW to
prepare a Master plan for the site.

Comment is required on various geotechnical issues associated with the area for inclusion in the
planning document. This report outlines a description of the site as well as comments on certain
issues highlighted by Conybeare Morrison as being relevant to the Master Plan.

2. SITE DESCRIPTION AND GEOLOGY

Bobbin Head is located in the Ku-ring-gai Chase National Park near the junction of Cockle
Creek and Cowan Creek. There are recreational areas on the western and eastern side of
Cockle Creek with amenities buildings, picnic facilities and vehicle parking areas. There is a
Marina on the southern side of Cowan Creek to the west of Cockle Creek. Bobbin Inn, the
Gibberagong Environmental Education Centre, The Station and a toilet block are located on the
western side of the site. A two lane vehicular bridge provides access across Cockle Creek.

The parkland areas are generally low lying and between about RL 2 and RL 5. The topography
then rises steeply away from the waterways to form ridges some 180 m above.

Reference to the Sydney 1:100 000 Geological Series sheet indicates that the low lying areas of
the site are underlain by man-placed filling, which is likely to be underlain by soft Quaternary
aged, potentially acid sulphate affected alluvium. The filling is supported by sandstone block
retaining walls (seawalls) around the lower edges of the parkland. The steep slopes and ridges
consist of Hawkesbury Sandstone which typically comprises medium to coarse grained
sandstone with minor shale and laminite lenses.
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3. DISCUSSION OF GEOTECHNICAL ISSUES
3.1 Settlement of Filling and Alluvium

There is evidence that the filling and alluvium on the site has undergone settlement since
placement. The Orchard Park toilet block on the western side of the site is understood to have
been damaged by movement of the footings. The perimeter retaining walls of the parklands
also appear to have experienced some footing movement which may be partly attributable to
settlement of the underlying soils.

Settlement of the site is likely to be due to consolidation of the alluvium, increased stress in the
alluvium caused by the placement of filling, and settlement of the filling material itself. The rate
and expected extent of settlement is a function of the soil and filling properties, the depth to rock
and the magnitude of stress increase caused by filling placement.

There is insufficient information available to provide quantitative information on the settlement
potential of the site. Detailed investigation and analysis is required to predict the future
behaviour of the soils. Settlement of the site is expected to continue over time, although the rate
and magnitude of such settlement will probably decrease if no additional stress is applied.

It is understood that Orchard Park and the wharf may be raised by up to 1 m (approximately
RL 2.1) to reduce the impact of flooding on the recreational areas. The addition if 1 m of filling
will increase the stress on the underlaying soils and cause additional settlement. This will
probably affect the existing services (depending on their composition), although the existing
structures on the raised areas will need to be lifted and can probably be placed in footings
designed to limit the effects of settlement (e.qg. stiff rafts or piles). Services that cannot tolerate
differential settlement (e.g. concrete pipes) may need to be replaced with materials that are
more settlement tolerant (e.g. PVC pipes).

3.2 Condition of Existing Retaining Walls

Visual inspection of the seawalls indicates outward movement has occurred over time. It is
possible that this movement has been caused by settlement of the footings, inadequate bearing
capacity of the soils, and inadequate wall design. There is also evidence that wave action in
front of the walls has eroded soil and caused subsidence of the ground behind.

Further rotation of the walls is expected over time, particularly if additional filling is placed on the
site. A report by Paterson Britton & Partners Pty Ltd (1997) included a limited geotechnical
investigation of problem areas of the seawalls. This investigation was not exhaustive and
further detailed investigation is required to determine the foundation conditions below the entire
length of wall and determine whether underpinning or reconstruction would be the best
alternative. No detailed information on foundation conditions of wall has been sighted to date.

There is no preference for hard or soft landscaping behind the walls from a geotechnical
perspective. The critical factors for seawall design are foundation conditions, mass of the wall
itself, and protection of the soil behind the wall from erosion. Tree roots may have structural
impacts on the wall facing (e.g. loosening of blocks) but are not likely to have any negative
geotechnical impacts.

Bobbin Head Master Plan Project 43730
Ku-ring-gai Chase National Park May 2006
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It should be possible to reuse soils excavated from other areas of the site as filling behind
retaining walls from a geotechnical perspective, though salt-rich soil should be kept away from
the walls to reduce the potential for salt weathering of the sandstone blocks within the walls.
Such soils could be used behind walls that are constructed using salt tolerant materials, or else
used in areas of the site that will not be required to support vegetation (e.g. below buildings ).

3.3 Impact on Bridge and Road

Design information prepared for the bridge in 1952 suggests that the bridge is supported on
piles founded in suitable bearing material. Settlement of the bridge is therefore unlikely to occur.
The proposed areas of filling are well away from the bridge and hence should not affect the
bridge footings.

Settlement of the road would be expected to be of similar magnitude to the surrounding parkland
area.

3.4 Constraints to the Development of Walking Tracks

It is understood that a new walking track is proposed and will link the Mangrove Walk with the
wharf area at Bobbin Head. It is possible that unstable blocks of rock may be present above
any tracks (new and existing) on the site. Such blocks would be a potential risk to the public
and would need to be assessed on a case by case basis to determine whether any stabilisation
would be required. Such stabilisation may include removal of rock blocks/wedges, installation of
rock bolts/anchors, or installation of catch fencing.

3.5 Further Investigation

Detailed geotechnical investigation would be required to provide advice on settlement potential
of the site, retaining wall design and construction, and the impact of settlement on existing
structures. Such investigation may include boreholes, Dutch cone penetration tests, test pits,
laboratory analysis and engineering interpretation. The extent of investigation will depend on
the amount of information required and the stages of proposed development.

It should be noted that the issues discussed in this report will not necessarily hinder
development of the area but will need to be considered during the detailed design stage of the
project.

We trust the above information meets your present requirements.

Yours faithfully
DOUGLAS PARTNERS PTY LTD

Reviewed by
Peter Oitmaa John Braybrooke
Associate Principal
Bobbin Head Master Plan Project 43730

Ku-ring-gai Chase National Park May 2006
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Conybeare Morrison International Pty Ltd
PO Box A866
SYDNEY SOUTH NSW 1235

Attention: Mr Colin Polwarth

Dear Sir
SUMMARY OF GEOTECHNICAL ISSUES
APPLE TREE BAY PRECINCT MASTER PLAN
KU-RING-GAI CHASE NATIONAL PARK
1. INTRODUCTION

This report discusses various geotechnical issues associated with future development in the
Apple Tree Bay precinct of Ku-ring-gai Chase National Park. Conybeare Morrison International
Pty Ltd has been commissioned by the Department of Environment and Conservation NSW to
prepare a Master plan for the site.

Comment is required on various geotechnical issues associated with the area for inclusion in the
planning document. This report outlines a description of the site as well as comments on certain
issues highlighted by Conybeare Morrison as being relevant to the Master Plan.

2. SITE DESCRIPTION AND GEOLOGY

Apple Tree Bay is located in the Ku-ring-gai Chase National Park near the junction of Apple
Tree Creek and Cowan Creek. There in a recreational area on the south-western side of the
bay with amenities buildings, picnic facilities, a boat ramp, two floating pontoons and vehicle
parking areas. There is also a pedestrian bridge crossing Apple Tree Creek which provides
access to the north-western side of the bay.

The parkland areas are generally low lying and between about RL 2 and RL 4. The topography
then rises steeply away from the waterways to form ridges some 180 — 200 m above.

Reference to the Sydney 1:100 000 Geological Series sheet indicates that the low lying areas of
the site are underlain by man-placed filling, which is likely to be underlain by soft Quaternary
aged, potentially acid sulphate affected alluvium. The bank along the western and southern
sides of the bay is supported by sandstone rip rap. The filling near the pedestrian bridge is
supported by a sandstone block retaining wall (seawall). The steep slopes and ridges consist of
Hawkesbury Sandstone which typically comprises medium to coarse grained sandstone with
minor shale and laminite lenses.
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3. DISCUSSION OF GEOTECHNICAL ISSUES
3.1 Settlement of Filling and Alluvium

It is likely that the reclaimed area has experienced settlement since placement. This would be
due to consolidation of the alluvium, increased stress in the alluvium caused by the placement of
filling, and settlement of the filling material itself. The rate and expected extent of settlement is a
function of the soil and filling properties, the depth to rock and the magnitude of stress increase
caused by filling placement.

There is insufficient information available to provide quantitative information on the settlement
potential of the site. Detailed investigation and analysis is required to predict the future
behaviour of the soils. Settlement of the site is expected to continue over time, although the rate
and magnitude of such settlement will probably decrease if no additional stress is applied.

Construction of new buildings and the installation of new services should be undertaken with
consideration to the possible movement of foundation materials over time. Footings and buried
conduits may need to be designed to be settlement tolerant (e.g. the use of piles to support the
infrastructure).

3.2 Landscaping Adjacent to Existing Retaining Walls

There is no preference for hard or soft landscaping behind the walls from a geotechnical
perspective. The critical factors for seawall design are foundation conditions, mass of the wall
itself, and protection of the soil behind the wall from erosion. Tree roots may have structural
impacts on the wall facing (e.g. loosening of blocks) but are not likely to have any negative
geotechnical impacts.

It should be possible to reuse soils excavated from other areas of the site as filling behind
retaining walls from a geotechnical perspective, though salt-rich soil should be kept away from
the walls to reduce the potential for salt weathering of the sandstone blocks within the walls.
Such soils could be used behind walls that are constructed using salt tolerant materials, or else
used in areas of the site that will not be required to support vegetation (e.g. below buildings ).

3.3 Constraints to the Development of Walking Tracks

It is understood that a new walking track is proposed and will link Apple Tree Bay with Bobbin
Head. It is possible that unstable blocks of rock may be present above any tracks (new and
existing) on the site. Such blocks would be a potential risk to the public and would need to be
assessed on a case by case basis to determine if any stabilisation measures would be required.
Such stabilisation may include removal of rock blocks/wedges, installation of rock bolts/anchors,
or installation of catch fencing.

Apple Tree Bay Master Plan Project 43730
Ku-ring-gai Chase National Park May 2006



U Puuy!?: Partners

Page 3 of 3

3.4 Further Investigation

Detailed geotechnical investigation would be required to provide advice on settlement potential
of the site, retaining wall design and construction, and the impact of settlement on existing
structures and slope stability issues. Such investigation may include site inspections, boreholes,
Dutch cone penetration tests, test pits, laboratory analysis and engineering interpretation. The
extent of investigation will depend on the amount of information required and the stages of
proposed development.

It should be noted that the issues discussed in this report will not necessarily hinder
development of the area but will need to be considered during the detailed design stage of the
project.

We trust the above information meets your present requirements.

Yours faithfully
DOUGLAS PARTNERS PTY LTD

Reviewed by
Peter Oitmaa John Braybrooke
Associate Principal
Apple Tree Bay Master Plan Project 43730

Ku-ring-gai Chase National Park May 2006
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1.1.

INTRODUCTION

The Department of Environment and Conservation (NSW National Parks & Wildlife
Service) engaged Conybeare Morrison International (CMI) in December 2005 to prepare
a Master Plan (incorporating Conservation Management Plans and Landscape
Management Plans) to guide the future conservation, development and management of
the Bobbin Head and Apple Tree Bay Precincts. Both Precincts are key existing
recreation nodes within the Ku-ring-gai Chase National Park, situated approximately
20km north of the Sydney Central Business District.

Stratcorp Consulting, a sport and recreation planning firm, was sub-contracted by CMI to
assist with the assessment and analysis of the recreational uses of both Precincts, and
where appropriate, provide direction and input into the design process for the
Landscape Management Plans. The result of this work has been documented in the
Recreational Planning Report which consolidates into one report the information
gathered from the research and community/stakeholder consultation undertaken, and the
proposed directions and recommendations to improve recreation provision.

This Executive Summary deals with the analysis and recommendations for improved
recreation provision at Bobbin Head only. The key objectives for the recreational
planning project are outlined in the Recreational Planning Report (see Appendix X).

Study Process

The specific research tasks carried out by Stratcorp Consulting during the assessment and
analysis of recreational uses at Bobbin Head Precinct included:

1. Review of previous relevant reports and studies concerning the Bobbin Head
Precinct, or features, facilities and services therein.

2. Site review of the Bobbin Head Precinct, with particular consideration of the
recreational places, spaces and facilities.

3. Stakeholder and visitor consultation, including:

- Community/visitor consultation (survey, submissions and onsite community
information sessions).

- External stakeholders, including commercial lessees, boat owners,
neighbouring Councils, and user groups/clubs (meetings).

- Agencies, including DEC, RTA, Fisheries, and Waterways (meetings).

-~ Project Control Group, including DEC, NPWS Rangers and staff (meetings).

4. Review and analysis of research data relating to the recreational use of the
Bobbin Head Precinct gathered both during this study and previous studies.

5. Formulation of key strategic directions for the use of Bobbin Head Precinct for
recreation pursuits.

6. Involvement in the planning and development of the Bobbin Head Master Plan
and associated written supporting material prepared by the Project Team.

Executive Summary (BH Recreational Planning).doc © Stratcorp Consulting Pty Ltd 2006 Page - 1
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2.1.

CONTEXT

Ku-ring-gai Chase National Park Plan of Management

Ku-ring-gai Chase National Park is located within the northern reaches of the Sydney
metropolitan area and is bound by residential areas on the eastern and southern sides,
by the Sydney-Newcastle Freeway on its western side, and the Hawkesbury River and
associated tributaries to the north. The National Park and other adjoining parks and
reserves protect the natural scenic values of the lower Hawkesbury River as well as
being important for the conservation and natural and cultural values.

A Plan of Management for Ku-ring-gai Chase National Park and Lion Island, Long Island
and Spectacle Island Nature Reserves was adopted by the NSW Minister for the
Environment in May 2002 and sets out a strategic direction for the management and
operation of the total area under the Plan, including Ku-ring-gai Chase National Park in
which Bobbin Head is located.

Relevant policies and actions established for the future management of recreation in Ku-
ring-gai Chase National Park, and which have been considered as part of this project to
develop the Bobbin Head Precinct Landscape Management Plan, include:

e Recreational use will be focused on sites which can sustain such use. Existing visitor
use areas will be promoted in preference to constructing new areas for recreation.

e Preference will be given to recreation activities which do not degrade the natural or
cultural values of the park and which maintain the quiet and restful atmosphere
desired by most visitors to the park.

e The Bobbin Head picnic areas will be maintained as developed picnic areas.

e Sections of the dead-end roads along the foreshores of Bobbin Head will be replaced
with grass to increase safety and improve views from the picnic area.

¢ The play equipment at Bobbin Head will be progressively replaced with play
equipment that is educational and more compatible with its national park setting.

e A network of walking tracks will continue to be maintained in the park to cater for a
range of abilities and desired experiences, including tracks suitable for wheelchairs.

e Existing walking tracks will be investigated for possible upgrade.

e Swimming, camping, horse riding, rock climbing and abseiling activities will be
permitted only at designated areas within Ku-ring-gai Chase National Park, all of
which do not fall within the study area (so have not been considered as possible
new activities for the Bobbin Head Precinct).

e Cycling will only be permitted on the public road system and on management trails
within the Park. Cycling will not be permitted on walking tracks.

e The shoreline of the Park will be maintained in as natural a state as possible.

Executive Summary (BH Recreational Planning).doc © Stratcorp Consulting Pty Ltd 2006 Page - 2
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e Prohibition of power boats on Cowan Creek upstream of the Bobbin Head marina
and on Cockle Creek upstream of the road bridge at Bobbin Head so as to provide
quiet natural waterways within the Park.

e The goal over the life of the Plan of Management will be to reduce the total number
of moorings within the Park. While the total combined number of moorings and
marina berths will not be increased beyond current levels, the ratio between the two
may change. There shall be no additional commercial moorings in or near Bobbin
Head beyond those permitted by the current leases.

e Fishing will be permitted in accordance with the regulations of NSW Fisheries.

e Orienteering and rogaining events involving 10 or more persons will not be
permitted in the park without prior written approval.

2.2, Bobbin Head Precinct

Bobbin Head today is a very popular and well known destination for family and social
groups wishing to enjoy a range of passive recreation activities and pursuits in a peaceful
and natural setting. Whilst a majority of visitors to Bobbin Head are from Metropolitan
Sydney, the attractiveness and notoriety of the Precinct ensures that a good proportion of
visitors come from areas beyond the Sydney area.

Popular activities undertaken by visitors to Bobbin Head include picnicking and
barbecuing, bushwalking, boating and fishing. There is a good range of facilities and
spaces to support these activities, including picnic grounds, tables, shelters and BBQs,
walking trails, marinas, a jetty, a playground and the Bobbin Inn. In addition, Bobbin
Head contains several opportunities for visitors to enjoy, appreciate and learn about the
unique natural, cultural and heritage values of not only the Bobbin Head Precinct but
also the Ku-ring-gai Chase National Park. These opportunities include interpretive
signage, information centres, NPWS staff, Coast Alive staff, and the Gibberagong
Environmental Education Centre.

With the passing of time many recreational facilities and spaces at Bobbin Head now no
longer wholly meet the needs and changing expectations of visitors, or simply do not
conform to accepted standards of provision. In addition, the increased popularity of the
Precinct has placed pressure on the capacity of essential infrastructure, such as roads, car
parking, public toilets and pathways, to adequately cope with the high visitor numbers.

Executive Summary (BH Recreational Planning).doc © Stratcorp Consulting Pty Ltd 2006 Page - 3
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3. KEY DIRECTIONS FOR IMPROVED RECREATION PROVISION

Based on the outcomes of the site analysis, research data and the consultative processes,
a range of recreational issues were identified and assessed, and new opportunities
proposed.

The key directions and recommendations for improved recreation facilities and services
for Bobbin Head are summarised below. (Refer the Recreational Planning Report in
Appendix X for a comprehensive analysis and review of issues).

Sense of Place

e The key attributes or values of Bobbin Head identified by users were its “scenery and

views”, “outdoors/natural environment”, “quietness/tranquillity” and “recreation
opportunities”.

Pedestrian Circulation

¢ Investigate options to improve (off-road) pedestrian thoroughfare throughout Bobbin
Head Precinct which better links sub-precincts and improves pedestrian safety.

e Promote and encourage visitors to walk around Bobbin Head through strategic use
of views, natural features, signage and seating.

e Increase the width of the walking path along the water edge at Bobbin Head.

e Relocate car parking away from the water edge to both improve pedestrian safety
and to maximize the opportunity to enhance views and retain sightlines across the
water, with no net reduction in the number of car parking spaces.

Walking Tracks

e Investigate the feasibility of developing a new shared trail (walking and cycling)
between Bobbin Head and Apple Tree Bay.

e Establish new opportunities for short distance “loop” walking trips around Bobbin
Head and Apple Tree Bay.

e Connect the start/finish points of existing and proposed walking tracks within the
Bobbin Head and Apple Tree Bay Precincts with the proposed improved pedestrian
path network.

e Provide improved directional signage and additional seating along walking tracks
throughout the Precinct.

Playgrounds

e Replace the existing playground at Bobbin Head with a new playground offering an
expanded range of experiences designed and built in keeping with a natural setting.

e Retain the location of the main playground in Gibberagong Park and incorporate
educational, informative and discovery-based experiences for users. Include shade,
limited fencing, seating and 1-2 drinking fountains.

Executive Summary (BH Recreational Planning).doc © Stratcorp Consulting Pty Ltd 2006 Page - 4
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Develop a new, smaller play area within Orchard Park South adjacent to the Bobbin
Inn café area which integrates with existing trees in the area.

Plan for the design of the smaller playground to focus on the cultural history and
values of Bobbin Head.

Visitor Facilities

Install additional BBQs at Bobbin Head.

Consider installing additional picnic shelters/areas in Orchard Park North and
Gibberagong Park which are more suitable for larger groups.

Remove the flat picnic benches at Bobbin Head and replace some of them with
more functional park furniture.

Bobbin Inn

Undertake an investigation into options to optimise the future use of Bobbin Inn as a
public facility, with opportunities to be explored to include information/discovery
centre, conference/function facility, café/restaurant and/or entertainment centre.

Ensure that the quality of service by the contractor engaged to operate the kiosk/cafe
at Bobbin Inn is of a high quality, commensurate with the general expectations of
visitors.

Sporting Facilities

No formal sporting areas to be provided at Bobbin Head.

Retain an area of open space within Gibberagong Park for informal ball games
associated with family group picnics.

Not recommended that this area be formally sign posted as an activities area.

Boating Facilities

Continue to support the provision of boating facilities (moorings, jetty, support
services) to current levels at Bobbin Head, in accordance with existing agreements.

Upgrade the existing canoe ramp at Bobbin Head to incorporate a loading zone, a
wash-down facility and an information sign (liaise with the Kayak & Canoe group
during concept and detailed planning).

Investigate the feasibility of introducing a commercial boat hire service at Bobbin
Head, including wooden rowing boats.

Other Considerations

The existing provision for car parking at Bobbin Head The current width and
condition of Bobbin Head Road creates an unsafe environment for the shared use of
the road pavement between cars, cyclists and pedestrians. A combination of options
should be considered to improve safety, including widening the road in selected
sections, reducing speed limits and/or installing other traffic calming scenarios,

Executive Summary (BH Recreational Planning).doc © Stratcorp Consulting Pty Ltd 2006 Page - 5
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extending the road shoulders, use of coloured paving to delineate designated zones
on the roadway for exclusive use by riders/pedestrians, and driver, rider and
pedestrian education.

e Any upgrades and improvements to pathways, buildings and other structures (such
picnic shelters) need to be compliant with the DDA to enhance the accessibility of
Bobbin Head for people with a disability, or people with poor mobility (such as
older adults).

e Continue to facilitate the provision of programs and mediums at Bobbin Head
designed to educate the public about the natural environment , conservation, flora
and fauna and cultural heritage/history (such as the Park discovery/information
centres, Coast Alive, Ranger liaison with users and the Gibberagong Environment
Education Centre).

e There were no new community requirements that were inconsistent with the 2002
Plan of Management for Ku-ring-gai Chase National Park and Lion Island, Long
Island and Spectacle Island Nature Reserves.
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4. PRELIMINARY MASTER PLAN DEVELOPMENT

Throughout the project period, the Project Team has prepared a series of preliminary
master plans which were “work in progress” and have proved valuable resources during
stakeholder, community and client meetings. The current draft Bobbin Head Master
Plan features some key directions which reflect many of the previously listed
improvements and recommendations for recreation provision, and are likely to
significantly enhance the visitor experience.

Some of the significant proposals identified in the draft Master Plan which are set to
impact recreation provision include:

1.

The proposal to reinstate plantings and pathways to reinterpret the original 1930s
park layout of Orchard Park (North and South) will enhance the cultural value of
Bobbin Head Precinct, whilst improving user safety through more formalised
traffic and pedestrian treatments.

The proposal to lift the level of Orchard Park to a new level above inundation
will significantly improve the visual amenity of the Park as well as the quality of
the turf for uses such as picnicking, resting (sitting/lying) and the participation in
informal games.  This proposal whilst expensive and which is likely to
significantly disrupt visitor usage and capacity is a long-term solution to
sustainable management of the park surface, plants and infrastructure.

The proposal to remove car parking from the water edge in both Orchard Park
and Gibberagong Park will enhance vistas across the parkland areas to the water
as well as providing improved opportunities to utilise the water edge as a key
destination for visitors (promenade with seating, interpretative signage and
plantings). Removal of the cars will result a in a less cluttered and less busy
ambience around the water edge.

The proposal to provide a more appropriate design and layout for the main
playground in Gibberagong Park (more natural setting, improved shade and
seating provision, etc) will not only improve the play experience for children but
will also provide an educative outcome for users.

The proposed walking/cycle path to be constructed between Bobbin Head and
Apple Tree Bay will provide users of both Precincts with a short (approximately
1.3km), relatively easy (flat) and scenic exercise option.

The retention and enhancement of the picnic shelters and installation of
additional BBQs will further consolidate the reputation of the Precinct as a
favoured and valued destination for family and social outings.
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5. SUMMARY

A range of recreational pursuits are currently enjoyed by visitors to Bobbin Head
Precinct. These include family recreation in the form of picnics and BBQs, boating
(powered and non-powered), hiking, walking, informal games and playground use, a
variety of nature-based activities, and fishing. The underlying appeal of each activity in
the Precinct setting, is the sense of attachment to and association with nature. This
quality should be maintained and enhanced through the current Master Planning process
for Bobbin Head currently being coordinated by Conybeare Morrison International for
the Department of Environment and Conservation (NSW National Parks & Wildlife
Service).

Several initiatives and recommendations for improving the recreational experience for
visitors have been identified and/or validated by Stratcorp Consulting as part of our
involvement with the Project Team. These include:

e Increase and upgrade the provision of facilities in the picnic areas, including
shelters, BBQYs, park furniture and public toilets.

e Improved provision of playgrounds and other informal play facilities, with particular
emphasis on their use as mediums to improve visitors’ appreciation of the natural,
cultural and environmental values of the Park.

e Improved provision and safety for walking / hiking, including relocation of car
parking areas from the water edge, and the development of a new link between
Bobbin Head and Apple Tree Bay.

e Development of additional facilities to promote canoeing within the Precinct.

e Advocate for the introduction of a commercial boat hiring service for non-powered
craft.

These and the other improvements to Bobbin Head being investigated by other sub-

consultants will deliver a more relevant and sustainable public open space area for the
enjoyment of all people for many years to come.
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1.1.

INTRODUCTION

The Department of Environment and Conservation (NSW National Parks & Wildlife
Service) engaged Conybeare Morrison International (CMI) in December 2005 to prepare
a Master Plan (incorporating Conservation Management Plans and Landscape
Management Plans) to guide the future conservation, development and management of
the Bobbin Head and Apple Tree Bay Precincts. Both Precincts are key existing
recreation nodes within the Ku-ring-gai Chase National Park, situated approximately
20km north of the Sydney Central Business District.

Stratcorp Consulting, a sport and recreation planning firm, was sub-contracted by CMI to
assist with the assessment and analysis of the recreational uses of both Precincts, and
where appropriate, provide direction and input into the design process for the
Landscape Management Plans. The result of this work has been documented in the
Recreational Planning Report which consolidates into one report the information
gathered from the research and community/stakeholder consultation undertaken, and the
proposed directions and recommendations to improve recreation provision.

This Executive Summary deals with the analysis and recommendations for improved
recreation provision at Bobbin Head only. The key objectives for the recreational
planning project are outlined in the Recreational Planning Report (see Appendix X).

Study Process

The specific research tasks carried out by Stratcorp Consulting during the assessment and
analysis of recreational uses at Apple Tree Bay Precinct included:

1. Review of previous relevant reports and studies concerning the Bobbin Head
and Apple Tree Bay Precincts, or features, facilities and services therein.

2. Site review of the Apple Tree Bay Precinct, with particular consideration of the
recreational places, spaces and facilities.

3. Stakeholder and visitor consultation, including:

- Community/visitor consultation (survey, submissions and onsite community
information sessions).

- External stakeholders, including commercial lessees, boat owners,
neighbouring Councils, and user groups/clubs (meetings).

- Agencies, including DEC, RTA, Fisheries, and Waterways (meetings).

-~ Project Control Group, including DEC, NPWS Rangers and staff (meetings).

4. Review and analysis of research data relating to the recreational use of the Apple
Tree Bay Precinct gathered both during this study and previous studies.

5. Formulation of key strategic directions for the use of Apple Tree Bay Precinct for
recreation pursuits.

6. Involvement in the planning and development of the Apple Tree Bay Master Plan
and associated written supporting material prepared by the Project Team.
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Apple Tree Bay Precinct Master Planning Project

2.1.

CONTEXT

Ku-ring-gai Chase National Park Plan of Management

Ku-ring-gai Chase National Park is located within the northern reaches of the Sydney
metropolitan area and is bound by residential areas on the eastern and southern sides,
by the Sydney-Newcastle Freeway on its western side, and the Hawkesbury River and
associated tributaries to the north. The National Park and other adjoining parks and
reserves protect the natural scenic values of the lower Hawkesbury River as well as
being important for the conservation and natural and cultural values.

A Plan of Management for Ku-ring-gai Chase National Park and Lion Island, Long Island
and Spectacle Island Nature Reserves was adopted by the NSW Minister for the
Environment in May 2002 and sets out a strategic direction for the management and
operation of the total area under the Plan, including Ku-ring-gai Chase National Park in
which Apple Tree Bay is located.

Relevant policies and actions established for the future management of recreation in Ku-
ring-gai Chase National Park, and which have been considered as part of this project to
develop the Apple Tree Bay Precinct Landscape Management Plan, include:

e Recreational use will be focused on sites which can sustain such use. Existing visitor
use areas will be promoted in preference to constructing new areas for recreation.

e Preference will be given to recreation activities which do not degrade the natural or
cultural values of the park and which maintain the quiet and restful atmosphere
desired by most visitors to the park.

e The Apple Tree Bay picnic areas will be maintained as developed picnic areas. The
provision of additional picnic shelters at Apple Tree Bay will be investigated.

e A network of walking tracks will continue to be maintained in the park to cater for a
range of abilities and desired experiences, including tracks suitable for wheelchairs.

e Existing walking tracks will be investigated for possible upgrade.

e Swimming, camping, horse riding, rock climbing and abseiling activities will be
permitted only at designated areas within Ku-ring-gai Chase National Park, all of
which do not fall within the study area (so have not been considered as possible
new activities for the Apple Tree Bay Precinct).

e Cycling will only be permitted on the public road system and on management trails
within the Park. Cycling will not be permitted on walking tracks.

e The shoreline of the Park will be maintained in as natural a state as possible.

e Prohibition of power boats on Apple Tree Creek upstream of the footbridge so as to
provide quiet natural waterways within the Park.

e The goal over the life of the Plan of Management will be to reduce the total number
of moorings within the Park. While the total combined number of moorings and
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2.2,

marina berths will not be increased beyond current levels, the ratio between the two
may change.

e Fishing will be permitted in accordance with the regulations of NSW Fisheries.

¢ Orienteering and rogaining events involving 10 or more persons will not be
permitted in the park without prior written approval.

Apple Tree Bay Precinct

Apple Tree Bay is mainly used as boat launching area, with limited facilities available for
picnicking/barbecuing, fishing and walking. The Precinct was originally developed as
an overflow area to better cater for the large numbers of people being attracted to
Bobbin Head. Where Bobbin Head has been historically a parkland with cultural and
recreation values, Apple Tree Bay has been a more natural, and relatively less developed
Precinct.

Apple Tree Bay is a very busy boating area with peak periods of use being experienced
on most weekends during the early morning and late afternoon periods, coinciding with
the launching and collection of boats by day-trippers. The peak periods of use and the
high numbers of cars and boat trailers parking at Apple Tree Bay are now creating
conflicts not only between boat enthusiasts but also with other people/groups wishing to
use Apple Tree Bay as a picnic, fishing or bush walking area.

There is a limited range of recreational facilities and spaces at Apple Tree Bay compared
to Bobbin Head. Existing facilities include a four-lane boat ramp, expansive car and
boat trailer parking spaces, boat moorings, a fish cleaning facility, informal picnic areas
(tables, a BBQ and one shelter), a public toilet and kiosk combination (kiosk not
currently operating) and walking trails (Apple Tree Bay to Waratah Bay and links to
Birrawanna Track).

A key issue with the Precinct is the dominance of car and boat trailer parking and the
lack of visitor facilities, the latter particularly in the context of the increased usage of
Bobbin Head and the need to provide a legitimate alternate option for people wishing to
utilise both Precincts for large family and social gatherings.
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3. KEY DIRECTIONS FOR IMPROVED RECREATION PROVISION

Based on the outcomes of the site analysis, research data and the consultative processes,
a range of recreational issues were identified and assessed, and new opportunities
proposed.

The key directions and recommendations for improved recreation facilities and services
for Apple Tree Bay are summarised below. (Refer the Recreational Planning Report in
Appendix X for a comprehensive analysis and review of issues).

Sense of Place

e Like Bobbin Head, the users of Apple Tree Bay identify the key attributes or values

of the Precinct to be its “scenery and views”, “outdoors/natural environment”,
“quietness/tranquillity” and “recreation opportunities”.

Pedestrian Circulation

e Develop a walking path along the water edge at Apple Tree Bay.

e Better integrate the water edge, the public toilet/café building and the footbridge
across Apple Tree Creek as a recreation sub-precinct.

e Relocate car parking away from the water edge to both improve pedestrian safety
and to maximize the opportunity to enhance views and retain sightlines across the
water, with no net reduction in the number of car and boat trailer parking spaces.

Walking Tracks

e Investigate the feasibility of developing a new shared trail (walking and cycling)
between Apple Tree Bay and Bobbin Head.

e Connect the start/finish points of existing and proposed walking tracks within the
Bobbin Head and Apple Tree Bay Precincts with the proposed improved pedestrian
path network.

e Provide improved directional signage and additional seating along walking tracks
throughout the Precinct.

Playgrounds

o Develop a new play space (not a playground) for children at Apple Tree Bay within
the northern sub-precinct adjacent to the toilet/café building (café to be re-opened).

o Develop a second play space (not a playground) within the southern sub-precinct at
the proposed upgraded picnic area.

e Design these play spaces to be in keeping with the natural setting of Apple Tree Bay
through use of materials such as logs, rocks, and shaped earth, and install without
fencing. Maximise opportunities for children’s interpretation and education of the
natural values of the national park through the design and selection of materials for
these playgrounds.
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Visitor Facilities

Redesign the layout of Apple Tree Bay to expand the grassed areas within the
northern and south west sub-precincts ensuring no net reduction in the number of
car and boat trailer parking spaces.

Remove the flat picnic benches at Apple Tree Bay and replace some of them with
more functional park furniture.

Install additional BBQs and a picnic shelter at Apple Tree Bay.

Upgrade the existing refreshment facility at Apple Tree Bay, however, it is
recommended that the facility be modified into a quality café with outdoor eating
area looking out over Apple Tree Bay.

Undertake a comprehensive audit of the public toilet facilities across the Bobbin
Head and Apple Tree Bay Precincts and upgrade their condition to meet DDA
requirements, as a minimum.

Sporting Facilities

No formal sporting areas or open space areas for informal ball games to be provided
at Apple Tree Bay.

Boating Facilities

Continue to support the provision of boating facilities (launching ramp, moorings,
jetties) to current levels at Apple Tree Bay, in accordance with existing agreements.

Consider options for developing a new (but separate) canoe launching ramp at Apple
Tree Bay.

Upgrade the traffic circulation and parking arrangements at Apple Tree Bay to ensure
a more efficient system of traffic management is in place, which also supports and
integrates with expanded and improved passive recreation areas.

Other Considerations

Retain and build onto the existing natural setting and theme of Apple Tree Bay with
any proposals for new/improved facilities and infrastructure.

Any upgrades and improvements to pathways, buildings and other structures need to
be compliant with the DDA to enhance the accessibility of Apple Tree Bay for
people with a disability, or people with poor mobility (such as older adults).

There were no new community requirements that were inconsistent with the 2002
Plan of Management for Ku-ring-gai Chase National Park and Lion Island, Long
Island and Spectacle Island Nature Reserves.
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4. PRELIMINARY MASTER PLAN DEVELOPMENT

Throughout the project period, the Project Team has prepared a series of preliminary
master plans which were “work in progress” and have proved valuable resources during
stakeholder, community and client meetings. The current draft Apple Tree Bay Master
Plan features some key directions which reflect many of the previously listed
improvements and recommendations for recreation provision, and are likely to
significantly enhance the visitor experience.

Some of the significant proposals identified in the draft Master Plan which are set to
impact recreation provision include:

1. The proposal to divert all vehicular traffic east of the existing public toilet/café
building and away from the water edge to create an expanded passive recreation
and visitor area adjacent to the Bay will significantly improve the visual amenity
of the Precinct and the provision of quality recreation space.

2. The proposal to consolidate all car and boat trailer parking in the central area of
Apple Tree Bay will create a safer Precinct and will also enhance vistas across
the parkland areas to the Creek and Bay as well as providing improved
opportunities to utilise the water edge for improved pedestrian use and tree
plantings.

3. The upgraded and expanded picnic area in the south west will ensure a more
secluded and remote family recreation area is available at Apple Tree Bay, whilst
retaining the strong focus of use of the Precinct as a key destination for boating
enthusiasts (and the inherent traffic and car and trailer parking requirements).

4. The proposed walking/cycle path to be constructed between Apple Tree Bay and

Bobbin Head will provide users of both Precincts with a short (approximately
1.3km), relatively easy (flat) and scenic exercise option.
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5. SUMMARY

A restricted range of recreational pursuits are currently available to visitors at Apple Tree
Bay. These include boating facilities (powered and non-powered), limited family
recreation in the form of picnics and BBQs, hiking, walking, and fishing. The underlying
theme and amenity of the Precinct is a recreation place in a natural setting, albeit the
importance of boat launching and the associated periods of high traffic concentration.
This quality should be maintained with the impact of car and boat trailer parking
mitigated through new design and placement of parking and new traffic management.

Several initiatives and recommendations for improving the recreational experience for
visitors have been identified and/or validated by Stratcorp Consulting as part of our
involvement with the Project Team. These include:

e Expanded open space area and revetment treatment of the Bay foreshore to provide
a better quality recreation space for visitors and to enhance the vista across the Bay.

e Increased and upgraded provision of visitor facilities including picnic areas, shelters,
BBQs, park furniture, public toilets and café.

e Parking corralled to the central area of the Precinct to “open-up” the Bay and Creek
foreshores.

¢ Introduction of natural play spaces with particular emphasis on their use as mediums
to improve visitors’ appreciation of the natural and environmental values of the
Precinct.

e Development of separate facilities for canoe launching within the Precinct.

These and the other improvements to Apple Tree Bay being investigated by other sub-

consultants will deliver a more relevant and sustainable public open space area for the
enjoyment of all people for many years to come.
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Bobbin Head & Apple Tree Bay Precincts Master Planning Project

1. INTRODUCTION

The Department of Environment and Conservation (NSW National Parks & Wildlife
Service) engaged Conybeare Morrison International in December 2005 to prepare a
Master Plan (incorporating Conservation Management Plans and Landscape
Management Plans) to guide the future conservation, development and management of
the Bobbin Head and Apple Tree Bay Precincts. Bobbin Head and Apple Tree Bay are
key existing recreation nodes within the Ku-ring-gai Chase National Park, the second
oldest national park in Australia and situated approximately 20km north of the Sydney
Central Business District.

Stratcorp Consulting, a sport and recreation planning firm, was sub-contracted by
Conybeare Morrison International to assist with the assessment and analysis of the
recreational uses of Bobbin Head and Apple Tree Bay, and where appropriate, provide
direction and input into the design process for the Landscape Management Plans for
both Precincts.

The key objectives outlined in the project brief relating to recreation provision and
opportunity at Bobbin Head and Apple Tree Bay Precincts include:

1. Raise perceptions of Bobbin Head as a special place for visitors and the general
community.

2. Plan to better meet recreational/user expectations through improved facilities
and access in a national park context.

3. Reflect community view in the development of the plan.
4. Review visitor facilities and develop concepts for improved design solutions.

5. Analyse and present current recreational use with specific consideration of
conflicts of use and potential use.

6. Provide guidelines for the improvement of facilities to meet user needs and
expectations, including potential re-adaptive uses/improvements to existing
buildings within the Precincts.

7. Deliver improved site planning and design of increased amenity in the Precincts.
8. Review the siting and design of the existing playground.

The specific research tasks carried out by Stratcorp Consulting during the assessment and
analysis of recreational uses within both Precincts, and to prepare the Recreational Plan
included:

1. Review of previous relevant reports and studies concerning the Bobbin Head
and Apple Tree Bay Precincts, or features, facilities and services therein.

2. Site review of the Bobbin Head and Apple Tree Bay Precincts, with particular
consideration of the recreational places, spaces and facilities.
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3. Stakeholder and visitor consultation, including:

- Community/visitor consultation (survey, submissions and onsite community
information sessions).

- External stakeholders, including commercial lessees, boat owners,
neighbouring Councils, user groups/clubs (meetings).

- Agencies, including DEC, RTA, Fisheries, Waterways (meetings).

-~ Project Control Group, including DEC, NPWS Rangers and staff (meetings).

4. Review and analysis of research data relating to the recreational use of the

Bobbin Head and Apple Tree Bay Precincts gathered both during this study and
previous studies.

5. Formulation of key strategic directions for the use of Bobbin Head and Apple
Tree Bay Precincts for recreation pursuits.

6. Involvement in the planning and development of the Master Plan for Bobbin
Head and Apple Tree Bay Precincts and associated written supporting material
prepared by the Project Team.

This Report describes and documents the key outcomes from the processes undertaken
during our research, and outlines a series of proposed directions and recommendations

to assist Conybeare Morrison International to develop the Landscape Management Plans
for both Precincts.

Two Executive Summary Reports have been prepared — one for the Bobbin Head
Landscape Management Plan and one for the Apple Tree Bay Landscape Management
Plan — each of which has drawn on the research data and analysis contained in this
report which has consolidated all relevant information for both Precincts.
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2.1.

2.2,

CONTEXT

Broad Strategic Direction for Parks Management

The Living Parks strategy (2006) outlines the broad strategic direction and management
framework adopted by the Department of Environment and Conservation to manage
people’s use and visitation to those protected areas managed by NSW National Parks
and Wildlife Service. It articulates the Government’s commitment to conserving and
protecting the unique natural and cultural values of NSW parks, whilst also ensuring
sustainable and culturally appropriate visitations.

Several Guiding Principles underpin the various Strategies and Actions contained in the
document, some of which directly inform the recreational use of NSW parks. These
Principles have been considered during the assessment of recreation opportunities when
developing the Landscape Management Plans for Bobbin Head and Apple Tree Bay
Precincts:

1. Facilities and services associated with visitors are managed to ensure that they
are environmentally sustainable and culturally appropriate.

2. Visitor use promotes awareness of conservation.

3. Information and interpretation are integral to visitor understanding and
appreciation of the natural and cultural values of parks and in making informed
choices about recreation opportunities.

4. Equitable opportunities are provided for all to enjoy NSW parks, including
people with disabilities or from non-English speaking backgrounds.

5. Visitor facilities and services are managed to a standard of excellence that takes
into account national and international benchmarks.

6. Consultation is the key to identifying the environmental, social and economic
expectations of communities and visitors.

Ku-ring-gai Chase National Park Plan of Management

Ku-ring-gai Chase National Park is part of an open space system of protected areas on
the lower reaches of the Hawkesbury River. The National Park and other adjoining
parks and reserves protect the natural scenic values of the lower Hawkesbury River as
well as being important for the conservation and natural and cultural values.

Ku-ring-gai Chase National Park is located within the northern reaches of the Sydney
metropolitan area and is bound by residential areas on the eastern and southern sides,
by the Sydney-Newcastle Freeway on its western side, and the Hawkesbury River and
associated tributaries to the north. The National Park provides a range of recreation
opportunities, including walking and hiking tracks, camping' and picnic areas, and
waterways for various water-based activities. Importantly, the extensive bushland areas

! Please note camping is excluded from the Bobbin Head and Apple Tree bay Precinct.
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2.3.

and waterways within the National Park provide visitors with extensive opportunities for
seclusion and a sense of isolation from the City without leaving the Sydney metropolitan
area.

A Plan of Management for Ku-ring-gai Chase National Park and Lion Island, Long Island
and Spectacle Island Nature Reserves was adopted by the NSW Minister for the
Environment in May 2002. It sets out a strategic direction for the management and
operation of the total area under the Plan, including Ku-ring-gai Chase National Park.
Within the Plan of Management there are general objectives outlined for the
management of national parks in NSW and specific objectives which apply to the
management of Ku-ring-gai Chase National Park and Lion Island, Long Island and
Spectacle Island Nature Reserves. Further, the Plan of Management articulates the
following overall strategy for the management of the parks:

1. Protect the national park and nature reserves from detrimental impacts of fire,
weeds, feral animals, pollution, erosion and visitor use impacts through direct
control and remediation works and through the education of park visitors,
stakeholders and neighbours.

2. Protect the outstanding scenic values of the national park when viewed from
both within and outside the park.

3. Maintain and promote selected sites and facilities within the national park which
can cope with high levels of visitor use.

4. Limit facilities to existing developed areas of the national park or park
boundaries where possible, rather than further dissecting the park with new
developments.

5. Continue to limit access to the nature reserves to protect the nature conservation
values for which they were dedicated.

Future Directions for Recreation Activities Within Ku-ring-gai Chase National Park

Ku-ring-gai Chase National Park contains a broad range of recreation facilities and
opportunities, including picnic areas, boat launching ramps, boat moorings, marinas,
restaurants, kiosks, scenic roads, camp sites, visitor/information centres, lookouts and
walking tracks.  The existing provision of these assets and their capacity for
improvement and expansion have been assessed as part of the 2002 Plan of
Management process. Relevant policies and actions established for the future
management of recreation in Ku-ring-gai Chase National Park, and which have been
considered as part of this project to develop Landscape Management Plans for Bobbin
Head and Apple Tree Bay Precincts, include:

e Recreational use will be focused on sites which can sustain such use. Existing visitor
use areas will be promoted in preference to constructing new areas for recreation.

e Preference will be given to recreation activities which do not degrade the natural or
cultural values of the park and which maintain the quiet and restful atmosphere
desired by most visitors to the park.
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e The Bobbin Head and Apple Tree Bay picnic areas will be maintained as developed
picnic areas. The provision of additional picnic shelters at Apple Tree Bay will be
investigated.

e Sections of the dead-end roads along the foreshores of Bobbin Head will be replaced
with grass to increase safety and improve views from the picnic area.

e The play equipment at Bobbin Head will be progressively replaced with play
equipment that is educational and more compatible with its national park setting.

e A network of walking tracks will continue to be maintained in the park to cater for a
range of abilities and desired experiences, including tracks suitable for wheelchairs.

e Existing walking tracks will be investigated for possible upgrade.

e Camping will be permitted only at The Basin and at Brooklyn Dam (so has not been
considered as a possible new activity for the Bobbin Head and Apple Tree Bay
Precincts).

e Horse riding will continue to be permitted only on trails permitted for this purpose
(none of which traverse the study area so horse riding has not been considered as a
possible new activity for the Bobbin Head and Apple Tree Bay Precincts).

e Cycling will only be permitted on the public road system and on management trails
within the Park. Cycling will not be permitted on walking tracks.

e The shoreline of the Park will be maintained in as natural a state as possible.

e Prohibition of power boats on Cowan Creek upstream of the Bobbin Head marina,
on Apple Tree Creek upstream of the footbridge and on Cockle Creek upstream of
the road bridge at Bobbin Head so as to provide quiet natural waterways within the
Park.

e The goal over the life of this Plan will be to reduce the total number of moorings
within the Park. While the total combined number of moorings and marina berths
will not be increased beyond current levels, the ratio between the two may change.
There shall be no additional commercial moorings in or near Bobbin Head beyond
those permitted by the current leases.

e Fishing will be permitted in accordance with the regulations of NSW Fisheries.

e Rock climbing and abseiling activities involving ropes and mountaineering
equipment will not generally be permitted in the Park, other than at Baronjoey Head
(so has not been considered as a possible new activity for the Bobbin Head and
Apple Tree Bay Precincts).

e Orienteering and rogaining events involving 10 or more persons will not be
permitted in the park without prior written approval.

e Swimming is only permitted within the enclosure at The Basin® (so has not been
considered as a possible new activity for the Bobbin Head and Apple Tree Bay
Precincts).

2 Swimming was previously available within a number of enclosures sited within the Park, including Bobbin Head, but these have
been progressively phased out due to continued damage caused by boats and flooding.

Recreational Planning (Both Precincts).doc © Stratcorp Consulting Pty Ltd 2006 Page - 5



Department of Environment and Conservation = 5=
Bobbin Head & Apple Tree Bay Precincts Master Planning Project strai ch‘_E_}

3. USER RESEARCH AND CONSULTATION

This section provides a summary of research into the patterns of recreation use of visitors
to the Bobbin Head and Apple Tree Bay Precincts, and their aspirations for
new/improved facilities and services.

Key results from previous research have also been referenced, as well as an overview of
the outcomes of the user survey carried out during this project, and other input received
from meetings and submissions. The implications from this data have been used in the
analysis of recreation issues and opportunities in Section 4.

3.1. Previous User Research

The two most recent visitor surveys commissioned by the NSW Department of
Environment & Conservation (DEC) were:

1. 1997 Easter Visitor Survey (Ku-ring-gai National Park), Alison Ramsay, 1997.
2. Parks Visitor Survey (Central Branch Parks), Taverner Research, 2004/05.

Key outcomes informing the recreation assessment of issues and opportunities for the
master Plan have been summarised below.

3.1.1. 1997 Easter Visitor Survey

(132 survey respondents who visited Bobbin Head area on Easter Saturday and
Sunday, 1997)

e A majority (44%) of respondents reside within 10km of Bobbin Head, with a
further 42% from within a catchment of 10 — 20km.

e The main reasons for visiting Bobbin Head were picnic (27%), followed by
BBQ (19%), sightseeing (11%), boating (10%), fishing (8%) and bushwalking
(8%).

e Bobbin Head (60%) was a more popular destination than Apple Tree Bay
(28%).

e 40% of respondents used a walking track during their visit, with the
Boardwalk Track (46%) and the Waratah Track (19%) the most popular.

¢ The main qualities which attracted visitors to Bobbin Head were (in order)
the “quiet and restful atmosphere”, the “scenery”, the “recreation
opportunities”, and the “park facilities”. Visitors were also ask to rate the
level of importance of each attraction, and the order of importance was the
same as above.

e  When ask to suggest improvements to Bobbin Head area, 55% of all survey
respondents offered suggestions, with the most popular being:

— Improve quality of toilets.
— Maintain walking tracks.
—  Provide gas/electric BBQs.
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3.1.2. 2004/05 Parks Visitor Survey (Central Branch Parks)
(166 survey respondents who visited Bobbin Head in January and February, 2005)

87% of respondents had visited Bobbin Head previously.

In relation to the frequency of visits in the 12 months prior to the day of
survey, 29% of respondents had visited the park more than 10 times, with a
further 29% 2-4 times, followed by 20% 5-10 times. 22% were visiting for
the first time since the preceding 12 month period.

Most respondents (62%) travelled no more than 30 minutes to get to Bobbin
Head (estimated less than 15km).

Most respondents visited Bobbin Head for a half-day (35%) or full-day
(32%), whilst 31% stayed for less than 2 hours.

When asked what the main reasons were for visiting Bobbin Head, the most
popular responses were (multiple responses were accepted):

Rest and relax (64%).

Spend time with family/friends (53 %).
Outdoors/natural environment (45%).

— Participate in recreational activities (28%).

In relation to activities undertaken, or planned to be undertaken, the most
popular responses were (multiple responses were accepted):

— Rest and relax (64%).

—  Picnic/BBQ (55%).

— Socialise with family/friends (53%).
—  Short walk (< 1 hour) (44%).

—  Fishing / boating (30%).

— Sightseeing (25%).

—  View animals/plants (20%).

Other findings:

— Visitors rated the number of people in picnic areas as important,
and were satisfied with the management of this issue.

— Visitors rated the condition of public toilets as important, and
were only somewhat satisfied with the present conditions.

— Visitors rated the condition of picnic areas and BBQs as
important, and were moderately satisfied with the present
conditions.

—  Visitors rated the condition and availability of “easy” walking
tracks as important, and were satisfied with the present
conditions.

— Conversely, visitors rated the condition and availability of
“challenging” walking tracks as less important, and were
somewhat satisfied with the present conditions.

— There was high overall satisfaction with their visit to Bobbin
Head expressed by respondents (“satisfied”: 33%; “very
satisfied”: 67%).
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3.2. Current User Research

Staff from the Department of Environment and Conservation (NSW National Parks &
Wildlife Service) coordinated a survey seeking feedback from users of Bobbin Head and
Apple Tree Bay during the period 17" — 28" February 2006. The survey was
administered in the following ways:

e Available for downloading from the website of NSW Department of Environment
and Conservation (DEC).

e Available for collection from the Visitor Centre, Bobbin Inn, Bobbin Heads.

e Auvailable for collection from the Kalkari Information Centre, Ku-ring-gai Chase
Road.

o Handed to park visitors at entry from both the Mt Colah and Turramurra Gates.

The survey questionnaire was jointly designed by Stratcorp Consulting and Connybeare
Morrison International and primarily sought information from people on their current
recreational usage and perception of Bobbin Head and Apple Tree Bay. The
questionnaire also invited ideas from people on how the two Precincts could be
improved to better meet their recreational needs. There were 173 survey questionnaires
returned, with the section pertaining to Bobbin Heads being completed by all
respondents, whilst the section dealing with Apple Tree Bay being completed by 122
respondents.

Whilst the overall sample size is small when compared to the total number of visitors
who used the park during the survey period (estimated 2,000 people per week?), the
findings do provide an opportunity for the consultant team to assess the patterns of use
of visitors to Bobbin Head and Apple Tree Bay, and to gauge their aspirations and ideas
for improving the Precinct.

A copy of the survey has been attached in Appendix 1. The following sections
summarise the key results from the survey, and where possible a comparison has been
made with the following recent previous visitor surveys commissioned by DEC:

1. Parks Visitor Survey (Central Branch Parks), Taverner Research, 2004/05.

2. 1997 Easter Visitor Survey (Ku-ring-gai National Park), Alison Ramsay, 1997.

3 Estimate calculated from 2005 visitor data provided by DEC.
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3.2.1. Respondent Profile

The Age Profile of respondents was:

Age Category Percentage

Under 17 years 0%
18 — 24 years 2%
25 — 34 years 12%
35 — 44 years 18%
45 — 54 years 14%
55 — 64 years 21%
65+ years 19%
Not provided 14%

This profile is similar to the age profile of the sample used in the 2004/05 Visitor
Survey, but older than the survey sample used in the 1997 Easter Visitor Survey.

The Postcode of Residence of respondents was:

Suburb Percentage

Turramurra 15%
Hornsby/Asquith 8%
Berowra/Cowan 8%
Berowra Heights 6%
Wahroonga 6%
Mt Colah 5%
St Ives 4%
Other (< 3%) 36%
Not provided 12%

More than half of all respondents were from the suburbs immediately west and
south of Ku-ring-gai Chase National Park. This profile is similar to the place of
residence of the sample used in the 2004/05 Visitor Survey and the 1997 Easter
Visitor Survey when a majority of the sample came from within 10 — 20km of
Bobbin Head.
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The following table shows the Frequency of Visits by respondents to Bobbin
Head and Apple Tree Bay in the past 12 months.

Frequency Percentage

First time visitor when surveyed 3%
2 — 4 occasions 10%
5 — 10 occasions 22%
More than 10 occasions 46%
Don’t Know/No Response 19%

When compared to the 2004/05 Visitor Survey and the 1997 Easter Visitor
Survey, respondents visited Bobbin Head and Apple Tree Bay Precinct more
frequently in the past 12 months. (This difference can be partially explained by
the lower number of “first time visitors” completing the study questionnaire
compared with the other two surveys).

3.2.2. Likes and Values

Respondents were asked, “What do you like and most value about Bobbin Head
and Apple Tree Bay?”

Percentage (%)

Scenery/views Outdoors/natural Quietness and Recreation/exercise  Cultural heritage Educational Other
environment tranquillity/place to opportunity
relax

H Bobbin Head O Apple Tree Bay

Multiple responses were accepted

Likes and Values about Visiting Bobbin Head and Apple Tree Bay
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3.2.3.

The graph shows that what people most like or value about Bobbin Head and
Apple Tree Bay were very similar. The key attributes of both sites were “scenery
and views”, followed by  “outdoors/natural  environment”  and
“quietness/tranquillity”. These results are consistent with the findings of the
2004/05 Visitor Survey and the 1997 Easter Visitor Survey.

Interestingly, Bobbin Head was rated by respondents as a destination with
greater “cultural” and “educational” value than Apple Tree Bay and this should
be an important consideration for the master planning process.

Improvements

Respondents were asked if “there is anything about Bobbin Head and Apple
Tree Bay that they don’t like of think needs improving”. The question was open-
ended and a collation of responses for each park area identified the following
trends.

Bobbin Head

The most frequently requested improvements for Bobbin Head were:
e Improve condition of toilets.
e Install shade over the playground.

e Upgrade the condition of the surface of the picnic areas, and improve the
picnic shelters and BBQs.

¢ Improve the safety of the access road, particularly the conflict between cars
and cyclists.

e Improve directional signage on the walking trails.

e Provide a safe swimming area.

There were several respondents who also suggested the overall provision and
condition of Bobbin Head was satisfactory — “we love it the way it is”.

Apple Tree Bay

There were three main issues / improvements identified for Apple Tree Bay:

e Re-open the existing kiosk / upgrade to café standard.
e Reduce the number of cars and boat trailers.

e Conversely, retain as a boat launching area, and improve the car and boat
trailer parking and extend the boat ramp facility to accommodate an
increased number of boats.

e Other improvements were to provide more BBQs and picnic areas, increase
provision of shade and introduce a playground area.
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3.2.4.

3.2.5.

New Recreational Facilities, Activities or Services

Respondents were asked if “there are any recreational facilities, services or
activities that are currently not provided at Bobbin Head or Apple Tree Bay that
you would like introduced in the future”. The question was open-ended and a
collation of responses for each park area identified the following trends.

Bobbin Head

The most frequently requested recreational additions for Bobbin Head were:

e Shade cloth over the playground.

e Improved management and use of Bobbin Inn (includes upgrading of the
quality of food and refreshments available).

e Public boat launching ramp.
e Drinking fountains.

e Walking track between Bobbin Head and Apple Tree Bay.

Apple Tree Bay

The most frequently requested recreational additions for Apple Tree Bay were
new BBQ and picnic areas, however, there was reinforcement by many
respondents of the need to increase and/or improve boat launching facilities.

Level of Importance of Specific Facilities and Services

Respondents were asked to rate the level of importance to them of a range
existing or new/improved facilities and services at Bobbin Head and Apple Tree
Bay using a rating scale of “very important”, “important” or “not important”.
Ratings have been collated and converted to a percentage of all responses in the
following tables.
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Bobbin Head
Feature Verylmp Imp  Notimp NoResp
Improving the condition of the landcape 21% 38% 29% 12%
The restoration of the 1930's landscape at Orchard Park 14% 34% 25% 27%
Planting addltlonal trees at the water edge for shade areas 349 20% 19% 8%
and amenity

Upgrading and widening the paths along the water edge 18% 36% 35% 10%
Relocating the parking areas so that cars do not dominate

23% 29% 40% 8%

the park

Improving the seating and tables in the historic shelters 18% 47% 26% 9%
Providing additional BBQ facilities 17% 35% 37% 11%
Improving the existing playground area 16% 29% 39% 16%
Upgrading the public toilets 39% 38% 16% 7%

Providing a variety of connected loop walking tracks (from
30mins to 4 hours)

Constructing a new walking/cycle track to Apple Tree Bay
(distance 1.3km)

More interpretative signage about the history of Bobbin
Head

More information about the plants and animals in the
National Park?

New canoe launching facilities 16% 27% 39% 18%

39% 43% 10% 8%

32% 30% 21% 17%

19% 44% 27% 10%

21% 51% 20% 9%

Rating of Importance of Selected Facilities at Bobbin Head

The facilities or services that were rated as most important to respondents at
Bobbin Head included “planting additional trees at the water edge for shade
areas and amenity”, “upgrading the public toilets” and “providing a variety of
connected loop walking tracks (from 30mins to 4 hours)”.

The facilities or services that were not rated as important as the above mentioned
three included “providing additional BBQ facilities”, upgrading and widening
the paths along the water edge” “relocating the parking areas so that cars do not
dominate the park”, “improving the existing playground area” and “new canoe
launching facilities”.

The remaining facilities or services were considered important, but were not
rated highly or lowly in their relative level of importance. It should be noted
that there was a high non-response rate to the importance or otherwise of “the
restoration of the 1930's landscape at Orchard Park”, presumably due to
minimal on-site interpretation of this significant historical cultural landscape and
respondents ultimately not being aware of the scale and scope of the 1930s
layout.
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Apple Tree Bay

There is a high non-response rate to most of the facilities and services options
predominantly due to the lower number of respondents who completed the
survey questions for Apple Tree Bay (122 only, compared to 173 respondents in

total).
Feature Very Imp Imp Not imp No Resp
Improving the condition of the landcape 34 46 41 52
Planting agldltlonal trees at the water edge for shade areas 45 57 97 44
and amenity
Constructing a new track along the water edge 26 56 37 54
Relocating the parking areas away from the bay end so 34 37 59 50
that roads and cars do not dominate this area
Improving the seating and tables for picnicking 45 52 30 46
Providing additional BBQ's and shelters 46 38 42 47
Providing a playground 20 29 71 53
Upgrading the public toilets 45 56 24 48
Prov!dlng a variety of connected loop walking tracks (from 13 =8 23 49
30mins to 4 hours)
anstructlng a new walking/cycle track to Bobbin Head 45 =0 97 51
(distance 1.3km)
Providing a café/kiosk service 48 38 38 49
More interpretative signage about the history of Apple 29 59 41 51
Tree Bay
More information about the plants and animals in the 23 63 39 48
National Park?
New canoe launching facilities 22 41 47 63

Rating of Importance of Selected Facilities at Apple Tree Bay

Not one facility or service at Apple Tree Bay was a stand-out in relation to being
rated as most important to respondents. Those rated as being more important
than others included “planting additional trees at the water edge for shade areas
and amenity”, “providing a variety of connected loop walking tracks (from
30mins to 4 hours)”, “constructing a new walking/cycle track to Bobbin Head
(distance 1.3km)”, “improving the seating and tables for picnicking”, and
“upgrading the public toilets”.

Conversely, the facilities or services that were not rated as important as those
identified above included “relocating the parking areas away from the bay end

so that roads and cars do not dominate this area”, “providing a playground” and
“new canoe launching facilities”.

The following facilities or services received an even rating by respondents,
meaning that they were very important to some but not important to others.
These included “providing additional BBQs” and “providing a café/kiosk
service”.
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3.2.6. Car Parking

Respondents were asked whether the number of car parking and (for Apple Tree
Bay only) boat trailer parks should remain the same, be decreased or increased.

Bobbin Head

The same
62.0%

Don't know/no
response
17.0%

6.0%

Preferences for Parking at Bobbin Head

Apple Tree Bay

The same
42.0%

More
18.0%

Don't know/no
response
32.0% 8.0%

Preferences for Parking at Apple Tree Bay

Recreational Planning (Both Precincts).doc © Stratcorp Consulting Pty Ltd 2006 Page - 15



Department of Environment and Conservation

Bobbin Head & Apple Tree Bay Precincts Master Planning Project 3§ ”l ﬂlr :anr}

Whilst there was a relatively high “don’t know / no response” for both areas, the
key trends from each are:

e There was a common theme that the number of parking facilities in both
areas should not be reduced.

e A higher proportion of respondents believe that parking in Bobbin Head
should remain the same, rather than be increased, which is the opposite
view for Apple Tree Bay, in which a relatively higher proportion of
respondents believe there should be more parking.

Respondents were also asked whether boating facilities at Apple Tree Bay
should remain the same, be decreased or increased.

The same More
34.0% 22.0%

Less

Don't know/no 7.0%

response
37.0%

Preferences for Boating Facilities at Bobbin Head

Again, there was a high “don’t know / no response” for the question, however,
for those who did respond a high proportion (34%) indicated that the number of
moorings should remain the same, followed by “more moorings” (22%) and
“less moorings” (7 %).
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3.3.

Other Research

Other information about people’s use of Bobbin Head and Apple Tree Bay Precincts was
identified through community submissions and a Community Information Session. The
following summarises the key outcomes from these two consultative processes.

3.3.1. Community Submissions

Three written and one verbal submission were received by Stratcorp Consulting:

1. Kayak & Canoe Inc. (written and verbal submission).
2. Volunteer, Coast Alive.

3. Resident (St Ives).

Kayak & Canoe Incorporated

Kayak & Canoe Inc (K & C) is a not-for-profit organisation providing a range
of canoe activities for members and friends. The group and its members are
regular users of the facilities and waterways in and around the Bobbin Head
and Apple Tree Bay Precincts.

K & C has a partnership with the Gibberagong Environmental Education
Centre whereby canoes and other equipment owned by the K & C are stored
at the Centre, and in return, the canoes can be used by the Centre during on
weekdays to supplement their activities.

The canoe launch at Bobbin Head (Cockle Creek) is the main location from

which members launch canoes and also conduct training sessions. The safe
waters of Cockle Creek provide the ideal area for these purposes. Suggested
improvements include:

— Establish a short-stay canoe loading zone for vehicles adjacent to
the Bobbin Head ramp.

—  Establish a wash down area adjacent to the Bobbin Head ramp
(would comprise two 3m wide wooden rails being set in the
ground approximately 3m apart adjacent to the above loading
zone).

— Install a water access point and short-length hose adjacent to the
wash down area.

— Installation of an information and directional sign adjacent to the
Bobbin Head ramp (specific to canoeing activities and use of the
waterways).

Launching canoes from Apple Tree Bay was identified as being suitable for
experienced canoeists only, due to the inherent risks associated with co-
location with powered craft, the area around the boat launching ramp being
a high traffic area, the short distance from shore to open water on Cowan
Creek, and the constraints on adequate supervision being achieved from the
shore.
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o K & C consider the existing canoe launching arrangements from the boat
ramp to be adequate, but would support the establishment of a separate but
dedicated canoe ramp, albeit considering such an installation of low priority
when compared to the suggested improvements at Bobbin Head.

Volunteer, Coast Alive

e Coast Alive conduct free nature-based educational activities for visitors to
Bobbin Head from the Coast Alive Centre every second Sunday of each the
month.

e Suggested improvements include:
— Refurbishing and upgrading the internal condition of the Coast
Alive Centre.

— Provision of a safe pedestrian crossing between the Centre and
the Bridge.

— Installation of additional interpretive signage around Bobbin
Head explaining the different eco-systems which exist.

Resident (St Ives)

e Bobbin Head is highly valued for its quiet surroundings, bush walking
options, natural values and picnic facilities.

e Suggested improvements:

—  Provision of accessible paths.

— Theming the design of the playground at Bobbin Head around
nature.

— Installation of shade covers over the playground.

3.3.2. Community Information Session

(Conducted in Gibberagong Park over the lunchtime period on 26 February 2006,
approximately 20 people participated)

As the Information Session was conducted at Bobbin Head, a large proportion of
the feedback from visitors related to Bobbin Head Precinct. The information,
issues and opportunities identified by participants included:

e Overcrowding evident at Bobbin Head.

e Suggested that generally the facilities at Bobbin Head needed to be
upgraded.

e Introduce canoe hire facilities at Bobbin Head.

e Provide more group picnic areas in the shade - existing picnic shelters
appear underutilised due to their design constraints.

e Support expressed for the retention of some parkland under the cliffs at
Bobbin Head for picnicking, i.e. rain forest experience.

e Retain space for ball games at Bobbin Head.
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¢ Improve the quality of the playground facilities, perhaps introduce a
“discovery” element to its design and experiential value (more naturalistic
type of facility).

e Develop a safe cycle track throughout the parkland at Bobbin Head.

e Perceived lack of opportunities and relevancy of the parks to young people
(14 — 17 years).

e Some concerns expressed about the poor choice of food currently available
from Bobbin Inn, and the general poor amenity of the building contrasting
with the natural surrounds.

e Safety concerns expressed about the conflict between cyclists and vehicles
using Bobbin Head Road.

e Support for an increase in the provision of passive parkland at Apple Tree
Bay.

e Support for the development of a track between Bobbin Head and Apple
Tree Bay.

e Improve and expand on the provision of interpretive signage “telling the
story” of the bushlands, topography, and the history of the area.
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RECREATIONAL USES / FACILITIES

This section provides a summary of:

Stral CORP__

1. Existing provision of recreational facilities within the Bobbin Head (BH) and Apple
Tree Bay (ATB) Precincts and associated assessment of their appropriateness, or

otherwise.

recreational use perspective.

Recreation Experience

Ideas and suggestions to enhance the visitor experience to the area from a

Issues / Opportunities

1. Pedestrian Circulation

Recreational Planning (Both Precincts).doc

© Stratcorp Consulting Pty Ltd 2006

Pedestrian access is not clearly defined across
Orchard Park and Gibberagong Park at BH, other
than along the water edge. Likewise, at ATB, there
is little provision for pedestrian paths other than in
and around the boat ramp/foot bridge area.

Three key issues with this informal approach to
circulation are:

The inherent personal risk to the safety of
pedestrians as they share roadways and car
parking areas with vehicles.

There is little connectivity between the various
sub-precincts within both the BH and the ATB
Precincts.

(In Bobbin Head, these sub-precincts include the
water edge, Bobbin Inn, the bridge, the major
group picnic shelters, and the commencement
of the walking tracks and trails).
(In ATB, these sub-precincts include the water
edge — both along Apple Tree Bay and Apple
Tree Creek — the public toilet/”café” building,
the foot bridge, and the grassed areas in the
south west section of the park).

There is little encouragement for people to move
between Orchard Park and Gibberagong Park at
BH, and around ATB, as people do not readily
identify a designated pedestrian circulation
network.

The provision of dedicated and clearly defined
pedestrian paths throughout both BH and ATB is
likely to further encourage visitors to “explore”
different areas within each Precinct and to move
beyond the zone into which they have arrived or
parked. This has the potential to not only improve
the visitor experience as people walk to areas
beyond the water edge (particularly if there is
additional provision of interpretive signage), but will
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Recreation Experience Issues / Opportunities

also assist in ensuring that existing and proposed
future commercial areas (e.g. boat hire, kiosk at ATB)
are included in pedestrian circuits and are readily
accessible by all visitors to maximise the
“commercial viability” of the respective leases.

e The focus of both Precincts is currently the water
edge and the ability to stroll along them. This
activity will no doubt continue to be popular due to
the importance of those expressed values of visitors
(such as “scenery” and “"tranquillity”) and the
continued increasing trend of the popularity of
“walking” as a preferred physical activity by the
broad community®. An opportunity exists to better
provide for walking at BH by increasing the width of
the path along the water edge to not only help
reduce conflict, but also to enable the installation of
additional seats and interpretative signage. For ATB,
a defined walking path along the water edges does
not presently exist, so the development of one will
provide new opportunities for visitors.

Recommendations:

1. Investigate options to improve (off-road) pedestrian thoroughfare throughout both Bobbin
Head and Apple Tree Bay which better links sub-precincts within each Precinct.

2. Promote and encourage visitors to walk around both Bobbin Head and Apple Tree Bay
through strategic use of views, natural features, signage and seating.

3. Increase the width of the walking path along the water edge at Bobbin Head.
4. Develop a walking path along the water edge at Apple Tree Bay.

2. Walking Tracks e The study area has good provision for walking
tracks, and visitor research endorses the continued
provision of these as a feature of the Ku-ring-gai
Chase National Park. Further, “bush walking” is
currently ranked 8" as a preferred physical activity
by NSW residents as a whole®.

e The existing walking tracks connecting to both
Precincts are generally medium to long distance
walks across challenging terrain.  Whilst the
exception to this is the Mangrove Boardwalk section
of the Gibberagong Track, this section currently has
to be walked as an out-and-back course by most
people wanting to enjoy a short walk.

e There are opportunities to establish some “loop”
courses of comparatively shorter distances than the
established tracks, to further encourage people into

* Source: Exercise Recreation and Sport Survey (ERASS), Australian Sport Commission, 2001-04. The rate of participation in
“walking” in NSW increased from 26.8% in 2001 to 37.2% in 2004.
5 |bid. The rate of participation in “bush walking” in NSW is stable, being 6.6 % in 2001 and 6.3% in 2004.
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Recreation Experience Issues / Opportunities

bush walking as an activity undertaken whilst
visiting.

e A significant opportunity exists to develop a new 1.3
— 1.5km track between BH and ATB (strongly
advocated for by community and stakeholders, and
also supported by the Plan of Management for Ku-
ring-gai Chase National Park). This track should be a
shared path, ideally be separated from the road and,
where possible, should incorporate sections along
the water edge.

e Consideration needs to be given to providing some
“rest stops” (as simple as a bench seat) to further
encourage those people who might otherwise be
challenged by having to complete a full circuit with
no obvious opportunity for some respite.

e The “sign posting” of the commencement point of
existing walking tracks is well defined with
information signs.

e An  opportunity  exists to integrate the
commencement point of existing walking tracks with
the proposed improved pedestrian network around
the Precincts.

Recommendations:

1. Investigate the feasibility of developing a new shared trail (walking and cycling) between
Bobbin Head and Apple Tree Bay.

2. Establish new opportunities for short distance “loop” walking trips around Bobbin Head
and Apple Tree Bay.

3. Connect the start/finish points of existing and proposed walking tracks within the Bobbin
Head and Apple Tree Bay Precincts with the proposed improved pedestrian path
network.

3. Playground e A large well used playground area suitable for pre-
primary and primary-aged children exists at BH. The
playground has a sand base and is fenced, but
currently has no shade relief for users or adjacent
seating for parents/guardians supervising children.

e An opportunity exists to better integrate the main
playground structure and space at BH into a more
natural setting. This could be achieved through the
choice of natural materials in its construction (such
as logs, formed earth, stone and planted
landscaping) and a design theme more sympathetic
with the setting of Gibberagong Park. lts location in
the central space of Gibberagong Park is still
considered the optimal location for this main play
space.
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Recreation Experience Issues / Opportunities

e Explore opportunities for the outcome of the play
experience at this main playground to be
educational, informative and discovery-based.

e The existing fencing treatment of the main
playground (powder coated, tubular, aluminium
pipe material) is not appropriate for the future
playground. However, some restraining treatments
are still required along those sides of the playground
which interface with the roadways and the water
edge (for safety reasons).

e The importance of Bobbin Inn as a place of
congregation for refreshments and information
supports the need for consideration of a second, but
smaller playground in this location. The playground
would have the function of providing young children
with  a  short play  opportunity  whilst
parents/guardians are seeking out park information
and/or refreshments.

e An area adjacent to the Bobbin Inn’s outdoor
café/kiosk area in Orchard Park South would be the
optimal location for this playground. Its location in
the more formal area of BH (Orchard Park) suggests
a design direction focussing on the cultural history
and importance of the area would be appropriate,
and would also give this playground a point-of-
difference to the main playground. Again, its
location next to busy Bobbin Head Road will require
the playground to be fenced (perhaps low rock wall,
or wooden fencing treatment) to ensure integration
with the natural landscape, Bobbin Inn and the rock
wall treatment at the commencement of the adjacent
walking trail.

e There is no children’s playground currently available
at ATB. Whilst the recent historic function and
emphasis of ATB has been as a place from which to
launch boats and park cars and boat trailers, the
general direction to modify the function and use of
this Precinct to be more “passive-recreation” friendly
creates a need to consider the strategic installation of
play spaces for children.

e The “visitor-friendly” areas in this Precinct will be
the northern section along the water edge (near the
café which is proposed to be re-opened) and the
south western section beyond the car parking bays
near to the proposed new shelter. The naturalistic
setting of ATB suggests that the design direction for
the play spaces should have the outcome of children
connecting with and appreciating nature.  To
achieve this, logs, rocks, and shaped earth should be
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integrated into the landscape at these two locations
to provide play areas for children to sit on, jump
from, and climb and hang from.

e Any new play areas at ATB should be of a scale and
size significantly less than what currently exists at
BH due not only to constraints of land availability
but also the smaller number of visitors using this
Precinct as a half-day or full-day destination for land-
based recreational use (as opposed to on-water use).

Recommendation:

1. Replace the existing playground at Bobbin Head with a new playground offering an
expanded range of experiences and which is designed and built in keeping with a natural
setting and which provides users with educational, informative and discovery-based
experiences. Include shade, limited fencing, seating and 1-2 drinking fountains.

2. Develop a new, smaller play area within Orchard Park South adjacent to the Bobbin Inn
café area and which integrates with existing trees in the area. The design for this
playground to focus on the cultural history and values of Bobbin Head.

3. Develop two new play spaces (not playgrounds) for children at Apple Tree Bay within
the northern and southern sub-precincts. The design of these unfenced play spaces to be
in keeping with the natural setting of ATB and be designated for children’s interpretation
and education. The choice of materials could include logs, rocks, and shaped earth.

4. Sporting Facility(s) e No formal sporting areas are currently available at
BH or ATB, and it is not appropriate, or necessary, to
provide formal sporting areas.

e An informal recreation and ball games area is
currently available at BH in Gibberagong Park,
between Bobbin Head Road and the playground. It
is a popular location for informal ball games and
unstructured activity. Whilst the participation in
such activities should not be encouraged due to the
likelihood of potential conflict with other visitors, it
must be recognised that family and/or social groups
will from time to time wish to participate in informal
ball games as part of their day out in the park. It is
reasonable for people to expect to have access to
such open spaces in large parklands such as BH.

e Not recommended that the area be formally sign
posted as an activities area, to enable the space to be
utilised by picnickers on high visitation days, or
other uses permitted by management.

e Apple Tree Bay already has spatial constraints on the
land available and with a proposed increased
allocation of space for passive recreation areas it is
considered not appropriate that a similar informal
activities area be supported at this site.
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Recommendations:

1. Retain an area of open space within Gibberagong Park for informal ball games
associated with family group picnics.

2. Not recommended that the area be formally sign posted as an activities area.

3. Recommended no space or zone be provided at Apple Tree Bay for informal ball games,
due to existing and likely continued future high demand within the Precinct for car
parking and associated circulation space, and the aim to create additional areas for
passive recreation (picnics and BBQ areas, seating, shelters, etc).

5. Boating e The number of available commercial and public
moorings across the Precincts is subject to continued
review in accordance with the directions and
recommendations of the Plan of Management for
Ku-ring-gai Chase National Park and Lion Island,
Long Island and Spectacle Island Nature Reserves
(2002).

e BH and ATB Precincts are popular areas for powered
and non-powered boating. A charm of the Precincts
is the backdrop created by the boats moored at each
site and this will continue in the foreseeable future
as existing agreements for boat moorings take their
course.

e There is a stable number of canoeists which are
utilising the Precincts. BH is currently the more
popular of the two Precincts as a launching point
and a location for organised groups (such as the
Gibberagong Educational Centre and the Kayak &
Canoe group) to conduct activities and services.

e [t was suggested during the consultation that some
minor additions to the canoe launching area at BH
would improve the site not only for the convenience
of regular users, but also make the site a more
attractive  destination  for  canoeists. The
improvements include the installation of a wash
down structure, provision for a short-stay loading
zone adjacent to the BH canoe ramp, and some
information signage. These improvements are
supported.

e In relation to ATB, the provision of a new canoe
launching ramp which is separate from the existing
boat ramp is considered important due to the
ongoing safety risks associated with canoeists
utilising the existing ramp and the increasing
number of car/boat trailers also utilising the ramp.

e There is support from the community for the
provision of a commercial non-powered boat hire
service to be available at BH. Boats for hire may
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include fishing boats, canoes, kayaks and row boats.
Brightly coloured water bikes and versions thereof,
would not be expected to significantly add to the
natural setting of the Precinct and would be
discouraged. (The type of row boat considered
appropriate is similar to those available for hire in
Studley Park, Kew, Victoria).

Recommendations:

1. Upgrade the existing canoe ramp at Bobbin Head to incorporate a loading zone, a wash-
down facility and an information sign (liaise with the Kayak & Canoe group).

2. Investigate the feasibility of introducing a commercial boat hire service at Bobbin Head,
including wooden rowing boats.

3. Consider options for developing a new (but separate) canoe launching ramp at Apple
Tree Bay.

6. Visitor Facility(s) e BH features a variety of recreational areas and
facilities for visitors, including the numerous
BBQ/picnic areas, the historic shelters and the picnic
shelters for large groups (including the Station and
the Pavilion), the jetty, the Coast Alive Centre,
Bobbin Inn and public toilets.

e The historic picnic shelters have an important
cultural and historical value, however, their
functional value and popularity as picnic facilities
appear limited, based on observation and
community feedback undertaking during this
project. Any new picnic facilities need to better
cater for larger groups.

e The flat benches at both BH and ATB should be
removed and some replaced with alternate park
furniture.

e An additional BBQ should be provided in both
Orchard Park North and Gibberagong Park at BH,
and an additional two BBQs at ATB. BBQs should
be gas or electric and should be free, button
operated units.

e Bobbin Inn appears underutilised and the current
food service is not meeting visitors’ needs. A
detailed investigation into the options to optimise
the future wuse of Bobbin Inn as an
information/discovery centre, conference, function
and/or entertainment centre needs to be undertaken.
Any future use will need to be considered in
accordance with the overall aims of the National
Park, and existing constraints in relation to access.

e There is strong community support to re-establish a
refreshment outlet at ATB. Notwithstanding the
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current high use of the Precinct, the economic
feasibility of operating a concession service at ATB
may be dependent upon the capacity of the DEC to
ultimately increase the number of land-use visitors to
ATB. This increase will be partially dependent upon
the progress of the implementation of this Master
Plan.

e The location of the public toilets at both BH and
ATB are considered appropriate as they are generally
well spaced throughout the Precincts. It is the poor
accessibility to most of them and the general poor
condition of them that make their upgrade an
important outcome of this Master Plan for visitors.

e The desirability of ATB as a destination for land-
based family recreation is low due to the
proliferation of car and boat trailer parking, and the
general lack of appropriate spaces and places to
congregate. This is despite the high quality of the
natural environment and the relatively easy access to
the site. A re-design of ATB to better utilise the
existing site should realise a more attractive and
useable space for family recreation. Research
indicates that the northern end of the site needs to
allow for an extended open grassed area for
picnicking and walking, with the car and trailer
parking corralled into a more appropriate area of the
park. Also, the south western end of the site has
potential to be better utilised as a picnicking and
passive recreation area due to the sense of
remoteness, solitude and peacefulness able to be
experienced.
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Recommendations:

1. Install additional BBQs at Bobbin Head (x 2) and Apple Tree Bay (x 2).

2. Consider installing additional picnic shelters/areas in Orchard Park North and
Gibberagong Park suitable for larger groups.

3. Remove the flat benches at both Bobbin Head and Apple Tree Bay and replace some of
them with more functional park furniture.

4. Ensure that the quality of service by the contractor engaged to operate the kiosk/cafe at
Bobbin Inn is of a high quality, commensurate with the general expectations of visitors.

5. Undertake an investigation into options to optimise the future use of Bobbin Inn as a
public facility, with opportunities to be explored to include information/discovery centre,
conference/function facility, and/or entertainment centre.

6. Upgrade the refreshment facility at Apple Tree Bay, however, it is recommended that the
facility be modified into a quality café with outdoor eating area looking out over Apple
Tree Bay.

7. Undertake a comprehensive audit of the public toilet facilities across the Bobbin Head
and Apple Tree Bay Precincts and upgrade their condition to meet DDA requirements, as
a minimum.

8. Redesign the layout of Apple Tree Bay to expand the grassed areas within the northern
and south west sub-precincts within the site whilst providing no net loss of car and boat
trailer parking.

Recreational Planning (Both Precincts).doc © Stratcorp Consulting Pty Ltd 2006 Page - 28



Department of Environment and Conservation = 5=
Bobbin Head & Apple Tree Bay Precincts Master Planning Project Stral cP:H_E-)l

5. SUMMARY

A range of recreational pursuits are currently enjoyed by visitors to Bobbin Head and
Apple Tree Bay Precincts. These include family recreation in the form of picnics and
BBQs, boating (powered and non-powered), hiking, walking, informal games and
playground use, a variety of nature-based activities, and fishing. The underlying appeal
of each activity in the Precinct setting, is the sense of attachment to and association with
nature. This quality should be maintained and enhanced through the current Master
Planning process for Bobbin Head and Apple Tree Bay Precincts currently being
coordinated by Conybeare Morrison International for the Department of Environment
and Conservation (NSW National Parks & Wildlife Service).

Several initiatives and recommendations for improving the recreational experience for
visitors have been identified and/or validated by Stratcorp Consulting as part of our
involvement with the Project Team. These include:

e Increase and upgrade the provision of facilities in the picnic areas, including
shelters, BBQYs, park furniture and public toilets.

e Improved provision of playgrounds and other informal play facilities, with particular
emphasis on their use as mediums to improve visitors’ appreciation of the natural,
cultural and environmental values of the Park.

e Improved provision and safety for walking / hiking, including relocation of car
parking areas from the water edge at both Precincts, and the development of a new
pedestrian link between Bobbin Head and Apple Tree Bay.

e Upgrade food and beverage provision throughout the Precincts through a
combination of advocating for improved catering facilities and services at the Bobbin
Inn and a new café at Apple Tree Bay.

e Develop additional facilities to promote canoeing within the Precincts.

e Advocate for the introduction of a commercial boat hiring service for non-powered
craft.
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APPENDIX 1

User Survey Questionnaire
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BOBBIN HEAD AND APPLE TREE BAY MASTERPLANNING PROJECT
Initial User Feedback Survey - Stage 1 Consultation

The National Parks and Wildlife Service (NPWS) has commissioned Conybeare Morrison and Context Landscape Design to prepare
a Masterplan for Bobbin Head and Apple Tree Bay in the Ku-ring-gai Chase NP. This plan will guide their protection, enhancement
and conservation for the future. As part of the initial Masterplanning process, we invite your feedback and input about what you value
about BOBBIN HEAD and APPLE TREE BAY, and what you would like to see happen in the future at both of these public areas.

Important Information

= One side of this survey form invites feedback about BOBBIN HEAD whilst the other side deals with APPLE TREE BAY. You
may complete the survey for both areas or for one area only — all survey respondents need to complete the Respondent
Information on page 2. The form must be submitted by 28 February 2006.

= If you wish to make additional comments, you can email these directly to kcnp.masterplanning@environment.nsw.gov.au.

= Bobbin Head and Apple Tree Bay research analysis can be viewed on www.nationalparks.nsw.gov.au or at the display in

the Bobbin Inn Information Centre, Bobbin Head and the Kalkari Discovery Centre in the Ku-ring-gai National Park from
16-28 February 20086.

= The Draft Masterplan will be on public exhibition in May 2006.

BOBBIN HEAD MASTERPLAN

1.  What do you like and value most about Bobbin Head? (Multiple responses accepted)

O Scenery / views O Recreation / exercise opportunity O Educational
O Outdoors / natural environment O Quietness and tranquillity / place to relax O Cultural heritage
O Other (specify)

2. Is there anything about Bobbin Head that you don't like or think needs improving?

3. How important is the following in Bobbin Head to you ? (Tick 1 box on each line):

Facility Very Imp Imp Not Imp | Don’t Know

Improving the condition of the landscape?

The restoration of the 1930s landscape at Orchard Park?

Planting additional trees at the water edge for shade areas and amenity?

Upgrading and widening the paths along the water edge?

Relocating the parking areas so that cars do not dominate the park?

Improving the seating and tables in the historic shelters?
Providing additional BBQ facilities?
Improving the existing playground area?

Upgrading the public toilets?

Providing a variety of connected loop walking tracks (from 30mins to 4 hours)?

Constructing a new walking/cycle track to Apple Tree Bay (distance 1.3km)?

More interpretative signage about the history of Bobbin Head?

More information about the plants and animals in the National Park?

New canoe launching facilities?

4. In relation to the number of car parks, there should be ... [ the Same 0 More O Less O Don’t Know

5. Are there any recreational facilities, activities or services that are currently not provided at Bobbin Head that you would like
introduced in the future”? And any other comments or feedback about Bobbin Head?
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APPLE TREE BAY MASTERPLAN

6. What do you like and value most about Apple Tree Bay? (Multiple responses accepted)

O Scenery / views O Recreation / exercise opportunity O Educational
O Outdoors / natural environment O Quietness and tranquillity / place to relax O Cultural heritage
O Other (specify)

7. Is there anything about Apple Tree Bay that you don'’t like or think needs improving?

8. How important are the following in Apple Tree Bay to you? (Tick 1 box on each line):

Facility Very Imp Imp Not Imp | Don’t Know

Improving to the condition of the landscape?

Planting additional trees at the water edge for shade areas and amenity?

Constructing a new track along the water edge?

Relocating the parking areas away from the bay end so that roads and cars
do not dominate this area?

Improving the seating and tables for picnicking?

Providing additional BBQs and shelters?

Providing a playground?

Upgrading the public toilets?

Providing a variety of connected loop walking tracks (from 30mins to 4 hours)?

Constructing a new walking/cycle track to Bobbin Head (distance 1.3km)?

Providing a café/kiosk service?

More interpretative signage about the history of Apple Tree Bay?

More information about the plants and animals in the National Park?

New canoe launching facilities?

9. In relation to the number of car and trailer parks, there should be ... [ the Same O More O Less O Don’t Know
10. In relation to boating facilities, there should be ... OO the Same [ More O Less O Don’t Know

11. Are there any recreational facilities, activities or services that are currently not provided at Apple Tree Bay that you would like
introduced in the future? And any other comments or feedback about Apple Tree Bay?

Respondent Information Age Country of Residence Postcode of Residence

How often have you visited Bobbin Head or Apple Tree Bay in the past 12 months?
[ First time today O 2- 4 times O05-10times O More than 10 times O Don’t Know

If you wish to be advised when the draft masterplan is available to comment on please provide your name and contact details:

Thank you for you time. We consider all responses are important in the Masterplanning process.

Please post to: Masterplanning, NPWS, PO Box 3031, Asquith, NSW 2077

Drop off at: Bobbin Inn Information Centre, or Kalkari Discovery Centre, or Park Entrance.

Email for comments: kcnp.masterplanning@environment.nsw.gov.au

Your submission may contain information that is defined as ‘personal information” under the NSW Privacy and Personal Information Protection Act 1998 and identifies you. All

submissions will be stored in DEC’s record system and may be publicly available, upon request to DEC. If you do not want your personal details to become public, please mark
on your submission that you want your personal details to remain ‘confidential’. It is not necessary that you supply personal information if you wish to remain anonymous.
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Improving Soil Conditions for Trees and

Turf at Bobbin Head

January 2006

Scope

The following discussion is provided to Conybeare Morrison International Pty. Ltd., head
contractor for the Bobbin Head and Apple Tree Bay Master Plan project for the National
Parks and Wildlife Service (NPWS).

The discussion concerns the remediation of soil conditions for the Bobbin Head park
areas based on a review of existing site observations, previous soil or geo-technical
related studies and plans submitted to NPWS over several years. While none of the
previous studies provides a complete picture of soil conditions for horticultural purposes
the GHD report provides some. The direct first hand knowledge of the author in the
Orchard Park area is used to provide some level of certainly to these preliminary
opinions and advice.

Since the purposes of these previous studies was not necessarily focussed on the
health of parks and gardens the conclusions and suggested remedial work herein
should be considered tentative and subject to further site specific investigation prior to
any precise specification of works programs.

Four documents are chiefly relied upon as well as first hand observations from TAFE
student field days conducted with the aboriculture group run by Judy Fakes of Ryde
TAFE in May 2005. These unpublished observations of student project write ups from
Ryde TAFE conducted under the supervision of Sydney Environmental and Soil
Laboratory are cited as TAFE 2005.

The documents chiefly relied upon are-



1. Bobbin Head and Apple Tree Bay Management Plan. Gutteridge Haskins and
Davey Pty. Ltd. 1991.

2. Arborists Report: Bobbin Head and Apple Tree Bay Picnic Areas . The Tree Wise
Men 2004.

3. Conservation Management Plan for Orchard Park. Bachman et. al. 2003.

4. Conservation Management Plan for Gibberagong Park. McGoverne 2003.

5. TAFE Arboriculture Certificate, Fakes, J. and Leake, S. (2005) Observations from
field work component, Reasons for decline of Metasequoia semperivens Bobbin
Head Orchard Park. Unpublished field notes and student submissions.

6. Douglas Partners 1998. Report on Preliminary Geotechnical Investigation,
Damaged Toilet Block, Orchard Park. Bobbin Head.

In this report an attempt is made to identify the major soil related reasons for failure or
poor condition turf and tree components of the park and to suggest remedial actions.
The suggested actions are given in order of lowest to highest anticipated cost which is
directly related to the likelihood of a permanent solution to the problems (ie lowest cost
is least likely to provide permanent solution). Advice is offered on which is the most
appropriate action for a given area but this must be subject to more detailed site specific
investigation before any degree of certainly of improvement can be provided.

Background
Soil Physical Properties

The main areas of interest, Gibberagong and Orchard Park are formed on in-filled
estuarine bays. While dredging of the adjacent waterways may have contributed to
some of the infilling indications are that the surface metre or so is formed from imported
material of, sometimes, foreign geology. Student work in Orchard Park (TAFE 2005)
indicated layers and lenses of what appears to be clay soil of Wianamatta Shale origin
at least in part. Douglas(1998) indicated highest penetration resistance in the first metre
or so indicating highest density and compaction (and almost certainly lowest
permeability). This observation fits with the findings of TAFE 2005. GHD indicated
some areas where the surface fill is more sandy and silty but | would challenge their
conclusion that this material is of suitable permeability. It could be that closer to the
seawall or in locations where sandy fill was used the fill is more silty/sandy and of
dredging origin but it is not a guarantee that the whole profile is composed of permeable
material. | would also challenge a conclusion that this silty/sandy material is providing a
suitable rootzone for trees. Chemically such sandy materials can be very nutrient
deficient. Not having extensive survey work of the whole park the existence of dredged
sandy materials close to the surface cannot be ruled out.

Generally the picture is one of uncontrolled fill with little or no thought put into creating
suitable tree rootzones during construction. This is hardly a criticism since most of the
knowledge regarding tree rootzones has only emerged in the last 15 years or so.
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GHD indicate that “white” sand was present in all bore logs at Orchard Park at around
1m. The student TAFE 2005 work confirmed this. The same level of detail is not
available for Gibberagong, only that the surface soil is said to be sandy. A sieve test
analysis of sands found at depth in Orchard Park by TAFE students is attached. It is
typical of water sorted sand in sandstone geology.

It is likely that alluvial silty loam, the most commonly available “topsoil” in Sydney, was
used to cap the original fill, topdress, re-form and repair areas over time. This soil type
shows an evenly graded particle size distribution (equal quantities of medium, fine and
very fine sands, fine and coarse silts and some clay). Experience in other parks shows
that it compacts to high densities with no structure and aeration and is particularly ill
suited to resisting pedestrian traffic in busy parks.

In a significant portion of Orchard Park closest to the seawall occasional inundation by
saline tidal water occurs by movement of very high tides up the stormwater drains.
Today the areas affected by this can virtually be delineated by the absence of grass
with bare soil areas showing salt efflorescence in dry weather. Trees in this area,
particularly one of the original Cupressus (Tree 117 in Tree Wise Men Report) are
showing dieback and decline. Many have been lost over time, most likely as a result of
salinity. A number of other specimens, notably a Norfolk Pine have grown very poorly
from inception, appear spare and unthrifty, with salinity being the most likely cause.

Work by GHD and TAFE (2005), in Orchard Park confirm that water tables at 1.0-1.5m
are not saline until within about 10-15m of the seawall. In places both parties identified
surface salinity as greater than salinity of the water table. This confirms a model of
surface inundation of impermeable soils by saline water with subsequent evaporation of
saline water leaving a “salt scald” surface. GHD correctly identify, in my view, that the
salinity is not a result of rising saline water tables. Soil tests by TAFE (2005) showed
hyper-saline (salinity higher than seawater) in surface soils where ponding of seawater
occurs, confirming the evaporative model.

The hydrology of these areas is likely to be unusual with the surface water system
arising from rainfall and tidal flooding essentially separate (although cross connections
could occur) from the flux of ground water flowing from the base of the sandstone hills
through the sandy subsurface layers, and at some point within 15 to 10 m of the
seawall, meeting the saline tidal water. Surface soils, as a result of this system are likely
to alternate between dry, saline and waterlogged, a very hostile environment for tree
roots. In some cases tree roots may penetrate the impermeable layers through cracks
and fissures to find a permanent fresh water table below but, given that soil oxygen
levels are likely to be low in this saturated sand layer, the functioning of any such roots
is likely to be limited.
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Aside: The Functioning of Tree Roots

The roots of plants require oxygen to absorb water and nutrients, grow and indeed live.
The atmosphere is 21% oxygen. Roots cannot absorb optimal water and nutrients below
15%, cannot grow below 12%, cannot function at all below 5% and cannot live below
about 3% oxygen. This explains why, in the typical soils of forests the root system forms a
“root plate” with 90% of the root within the surface 300mm. Notions of “root balls” and “tap
roots” must be abandoned in soils with a heavy clay subsoil, there is insufficient oxygen
for roots to live. Only special trees adapted to waterlogged soils, or trees growing in deep
well aerated sand will produce root systems other than plates. In a normal soil with 200-
300mm of loamy or sandy and well aerated A horizon the roots spread horizontally up to
two or even three times the canopy height. Notions of roots extending to the “drip line” of
the canopy must also be abandoned.

Where the fill layers are not so impermeable and are, as GHD indicate in places,
sandier, roots may form a deeper system which is likely to be less prone to drought. It
must be remembered, however, that if the roots of older plantings did develop to depth
and then an inappropriate surface treatment, soil build up, or “blinding” of the surface
sandy layers with silt and dust occurs, the subsoil oxygen levels will drop and these
deep root systems can die. This is likely to occur in parks with a long history of ad-hoc
surface changes.

Soil Chemical Properties

It is commonly assumed that trees do not need special attention with regard to soill
nutrients and that being long lived and slow growing they find all the nutrients they need
over time. In a natural forest environment where nutrients are recycled through the litter
layer this might be true. In an anthropic soil, made from subsoil and fill, where nutrients
are constantly removed through mowing and leaf litter removal this is certainly not true.
It is perfectly obvious to any experienced person that trees are highly responsive to
added soil nutrients and that poor or slow growth of trees in chemically poor soil can be
greatly improved by the use of fertiliser.

Maintaining reasonable soil chemical properties will also help plants of all kinds growing
in soils with poor physical properties. Thus plants with adequate nutrition produce better
root systems in compacted dense soils than starving plants.
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Aside: The Bioaccumulation of Limiting Nutrients

The chemical constituents in the geology are not necessarily optimal for plant growth, but
universally we find that topsoils from differing geology are remarkably uniform chemically. The
vegetation community seems to “bioaccumulate” nutrients that are limiting into a certain
chemical “window of life”. How does it do this? By recycling limiting nutrients through the intact
litter layer. Thus even a sandstone derived topsoil will show phosphorus and potassium levels
significantly higher than the underlying geology. This Bioaccumulation of Limiting Nutrients
takes time, a stable litter layer and a closed nutrient system. Parks are open systems. Nutrients
are lost through mowing, litter removal etc. The geology of this park is fill, not topsoil, the
vegetation has had little time to bioaccumulate and the nutrient system is open. Thus nutrient
ratios in the surface do not reflect optimal conditions. Intelligent use of fertiliser can make up for
the open system losses and greatly shorten the bioaccumulation time, turning fill into topsoil.

Park trees are not “set and forget” installations. Park soils become depleted because of
the constant removal of soil nutrients from mowing and removal of falling leaves and
organic matter. Tree growth itself is net acidifying of soils as the alkaline or “basic” ions
calcium and magnesium are taken up into the growing canopy. Itis common to find
soils in older parks acidic and severely nutrient depleted unless intelligent and informed
soil nutrient replacement programs have been in place. Most often trees are the
unintentional beneficiary of turf fertiliser programs but such programs are not
necessarily balanced for making good the actual nutrient deficiencies occurring. For
example turf fertilisers often emphasise nitrogen and phosphorus over potassium.

The attached test results from GHD and from TAFE 2005 addresses just two areas of
the park but both show either significant soil acidity and/or deficiencies of potassium,
phosphorus, nitrogen, sulphur and magnesium roughly in that order. In some places
phosphorus is adequate in others deficient but potassium appears to be a common
deficiency. Potassium deficiency is particularly common in older parks and results from
constant removal of clippings and leaf litter. Potassium is also particularly prone to
leaching losses.

Conclusions

Generally it must be concluded that the geological and maintenance history of the parks
has resulted in several problems summarised as follows-

1. Subsidence resulting in levels prone to occasional tidal inundation,

2. An “inverted” soil profile with less permeable or impermeable material overlying
coarse permeable sand. Natural soils never show this. Perched water tables will
result following rain or tidal inundation.

3. A complete inability for saline water to leach or be otherwise removed (eg by
“‘dams” formed by curbing and guttering) and hence evaporation is the only
means of water being lost, leaving salt scalds behind.
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Very low permeability and ponding meaning that rainfall and irrigation cannot
function normally to desalinate the profile. In highly permeable soils a single
100mm rainfall event can completely desalinate 1 metre of saline soil.

In areas of the park not subject to salinity there is virtually no “A horizon”. Tree
roots grow essentially in the surface layer of clayey fill.

Where alluvial topsoil was imported it has severely compacted into a massive
unstructured mass preventing aeration and drainage.

Neglect over many years of soil chemical properties resulting in severe acidity,
potassium and other nutrient deficiencies. Trees and turf suffering nutrient
deficiency are less able to cope with adverse physical properties also. While
adequate nutrition will not overcome physical problems it will certainly assist
plants to cope better.

Solutions

This analysis leads to a number of possible interventions aimed at solving or at least
alleviating the major problems facing turf and trees cover in the parks. These
interventions include both chemical (soil amelioration and fertilising) and physical
improvements. The two are not mutually exclusive and in some areas both
inverventions may be needed.

Remedial actions or interventions, in order of increasing cost and likely degree or
permanence of amelioration can be summarised as follows-

1.

Chemical Soil Amelioration. There is every expectation that turf and tree
conditions could improve significantly, in the non saline areas, using a
combination of lime or dolomite and a good quality high analysis NPK fertiliser
with an appropriate NPK ratio reflecting the soil nutrient deficiencies. The actual
NPK formulation chosen should be subject to closer mapping of soil chemistry
across all sites but generally a high analysis fertiliser with an NPK' ratio around
8:4:12 should be considered with the aim of correcting potassium deficiency.
There is not sufficient topsoil chemical analysis to be sure of the nutrient
deficiencies prevailing in each section of the park and the general NPK mix
suggested is notional only at this stage. Subject to more extensive soil testing
additional amounts of potassium may be required around individual trees or
particularly deficient areas. Special fertiliser blends can be made up if necessary.
For costing purposes allow 200 grams per square metre of lime or dolomite
(similar cost) and 100 g/sgm of NPK fertiliser (allow around $ 750 per tonne)
spread preferably in 2 applications 12 months apart. Allow annual additions of 20
g/sgm of NPK fertiliser for future maintenance for at least 5 years and thereafter
every two years.

Sand Slitting, Coring and Topdressing. The simplest approach to improving
surface soil conditions for both trees and turf is to mechanically cut slits and
cores and then topdress, filling the slits and cores as well as leaving 10-20mm of
the topdressing material on the surface, with a medium sand. Contractors are
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available to do this work that is commonly done on sports playing fields where
similar physical problems occur. Mechanical aeration with spiked rollers provides
temporary relief only and is usually performed twice yearly consuming significant
labour resources for no permanent relief. Sand slitting is usually combined with a
fertiliser application in spring before root growth commences. Soil removed in
the slitting and coring operation must be removed. The sand used must be a
medium size sand with little or no fines and may have around 5-10% composted
organic matter by volume added. Specifications can be provided. The operation
can occur up to the critical rootzone (CRZ) but not within it.

Aside: The Critical Rootzone of Trees. Defined as the area close to the stem where any
mechanical damage is unacceptable the CRZ varies but a general rule of thumb is a radius
7 times the trunk diameter. Shallow coring but not slitting can occur within the CRZ. Any
root damage done outside the CRZ is quickly made up by the trees responding to the better
physical environment.

This process will not relieve the saline areas and, naturally, will not be of much
use where existing soil is permeable and sandy. It would certainly be
appropriate, from existing knowledge, for all non saline areas in Orchard Park.

Existing trees can handle safely up to 50mm of sandy material being placed over
their rootzones. Any deeper than this and the risk of suffocation and death of
roots increases.

3. Strategic Topsoil Replacement. In strategic areas around severely stressed
trees or grossly compacted high wear areas, complete replacement of the
topsoil, or replacement in trenches radiating out from tree trunks (avoiding major
root destruction ie manual soil removal within the CRZ) has been shown to
produce sometimes dramatic improvements. Soil again should be a medium
sand material with perhaps some allowance for fines (eg maximum 10% silt plus
clay), some organic matter, and some fertiliser. Allow 200mm of soil replacement
around trees and 250mm in the worst high wear areas.

Aside: Soil Around Pavilions: Topsoil replacement will not solve the problem of wear around
picnic pavilions and intense desire lines. Shade, damp, drought and intense constant use leads
to the inevitable conclusion that no soil profile or turf will ever cope and the consumption of
resources attempting it will be money wasted. A number of “hard” surface options occur ranging
from artificial turf to extension of sandstone flagging. Combine such hard surfacing with the
installation of drains to remove water that tends to pond around the main pavilion.
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4. Complete Reconstruction. This approach is virtually mandatory in the salinised
areas of Orchard Park. The program fits in with the current notions of increasing
the soil elevation in Orchard Park above the high tide levels. Basically the
approach is to provide at least 200 and preferably 300mm of sandy root zone soil
over the clay or impermeable base and install a drainage system. At the interface
of the two soil layers a systematic drainage system must be installed in a
“herringbone”, “grid” or other drainage pattern. Ideally, branch drains of 50mm
slotted agricultural drain pipe must be no more then 1m apart for best effect.
Trunk drains are usually 100mm slotted ag drains and these must beconnected

to stormwater outlets.

Ideally, the system levels should be designed such that the very highest tidal
inflows do not backflush up the drains. In such a situations the pallet of trees
available is very wide and would include species not normally tolerant of salinity.
This would probably require raising existing levels in Orchard Park by over
400mm. As a compromise, if drains are at such a levels that saline tides do reflux
up the drains then highest tide level should not be allowed to come within 200mm
of the surface. In this situation some salt tolerance in the trees plantings is
essential. The diagram below illustrates the fundamentals of the system.

Figure 1. Reconstructed Park Soil Profile
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In salinised areas removal of the surface 100-200mm of salinised fill will be
required before topsoils are installed. Where this occurs subgrade levels can be
brought up to within -300mm of finished RLs using clean, preferably sandy, fill.
There is little advantage in making topsoils deeper than 300mm and in fact
deeper layers of sandy rootzone soil than this can be “droughty” and lose
cohesion in the surface resulting in loose sand at the surface.
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Specifications for particle size distribution, organic matter content, fertiliser use
and work procedures for the new sandy rootzone soils can be provided.

It is very likely that existing trees in reconstruction zones will not be able to cope
with the changed soil levels of up to 300mm. There is little that can be done
about this and removal of such trees is probably the only solution. Replacement
of similar or identical species into the new improved soil conditions will provide a
far more satisfactory solution. Trees chosen for this area must be tolerant of
some, at least intermittent, salinity. Trees likely to cope with this situation, both
indigenous and “heritage” are-

Ficus rubiginosa — Port Jackson Fig.

Araucaria hetrophylla — Norfolk Island Pine

Melaleuca quinquinerva and Melaleuca spp — Paperbarks

Casuarina glauca — Swamp She-oak.

Eucalyptus botryoides and robusta — Swamp mahogany

Livistona palms

Phoenix canariensis — Canary Island Date

Syzygium spp Lilli pilli species

Glochidion ferdinandi — Cheese tree

Pinus Halepensis — Allepo pine

Ficus microcarpa — Small leaf fig

Washingtonia filifera Washingtonia Palm

Note that in northern hemisphere texts Populus spp are generally considered
tolerant of salts but Cupressus spp are considered intolerant except C. arizonica
which is considered moderately tolerant. These lists are not definitive and local
experience with the species should be used to draw up final lists of trees that will
confidently cope with the intermittent salinity regime.

5. Tree Replacement. When replacing trees in areas not specifically reconstructed
an opportunity to improve the soil profile exists. This should involve constructing
a “planting vault” 2m by 2m by removal of all impermeable fill material down to
the underlying sand and backfilling this excavation with sandy medium to connect
the upper permeable layer with the lower dredged sand layer at depth. Remove
and replace the surface 300mm within a 3m square with a sandy rootzone mix as
specified for reconstruction areas. The new profile is illustrated in Figure 2.

This technique of “connecting” surface sandy soil to sandy permeable subsurface
layers has the advantage of allowing slow percolation of excess water, and better
penetration of oxygen to depth allowing a deeper root system to develop, as well
as connecting roots to a permanent water table of (mostly) fresh water. The
technique may not be desireable in the areas of saline water table within 15m of
the seawall unless species are know to be highly salt tolerant. The technique will
prevent ponding but is not designed to cope with peak stormwater flows (ie is not

Bobbin Head and Apple Tree Bay Soil Conditions
Sydney Environment & Soil Laboratory and Simon Leake
For: Conybeare Morrison and NSW Dept Environment and Conservation  Page 9/13



a stormwater drain). It is always desireable to install 2 to 4 50mm slotted Ag
drains leaving them open to the surface to further ensure good aeration at depth.

The technique could be modified to improve existing trees by auguring 300mm
holes around ailing trees and backfilling with sand to allow slow salt removal and
new effective rooting volume for sick trees. These well drained augur holes
could then be connected with any surface trenches or slit drains to be installed.

Figure 2. Tree Replacement Detail.
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In areas that are not salinised or prone to tidal inundation some compromise of
this installation is possible, reducing topsoil sandy rootzone mix to say 200mm
and reducing or even eliminating the 2m square “connection” replacing it with just
two or three 300mm auger holes to allow some root penetration to depth.

Where no subsurface sandy layer exists that can practically be connected to, soll
replacement and the reconstruction of A and B horizons will be required.

Roughly this involves removal of surface 200-300mm, amelioration of the existing
compacted subgrade by ripping and application of ameliorants (eg lime and
gypsum but subject to testing), and replacement of the A horizon with permeable
sandy loam materials. There is little point in simply replanting trees in the present
hostile physical conditions.
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Effort expended at the planting stage is rewarded with faster growth rates, better
structured root systems and better resistance to future stress.

Summary

A range of easily identifiable soil related problems for both turf and trees can be found in
Bobbin Head park areas related to the history of bay reclamation, subsequent
occasional tidal inundation and general management of tree rootzone conditions both
physical and chemical.

While the areas have not been subjected to a systematic soil survey focussed on the
needs of trees and turf, broad conclusions and recommended solutions can fairly
confidently be identified based on the piecemeal work available. Choice and final
design of a solution for a given area may in many cases require some site specific
analysis.

Adverse soil physical conditions, where impermeable variously clayey fill overlies
original sandy bay deposits, are virtually uniform across the sites. The severity of the
poor drainage and soil aeration resulting from this inversion of the normal soil profile
varies across the site with some areas having produced good growth of trees over the
last 70-80 years and other areas virtual stunting suspension of plant growth.

Where these poor physical conditions have coincided with tidal inundation, trees have
actually been killed or are in serious decline.

Landscape technology or urban soil science has advanced greatly in the last 15 years
so that reliable and tested solutions to these problems are available. A series of
interventions can be identified ranging from simple improvement in soil chemical
properties to full reconstruction of the entire soil profile. The particular choice of option
for a given area depends on the interaction of several considerations not least of which
is cost. Further detailed site investigation is required before the best option (ie the
cheapest option with a good chance of success) can be chosen. Progressing options
should also be considered, eg fertilise now but plan to slit and core and replace
individual trees within the next 5 years. The following Table attempts to provide a guide
on the type and applicability of these interventions-
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Intervention Program Most applicable to-

1. Chemical Soil Amelioration Non saline areas of reasonable tree growth and

(lime/dolomite and NPK fertiliser) | performance and acceptable soil physical

or special corrections properties with valued specimen trees and turf

2. Sand Slitting, Coring and Non saline areas of worn turf, compacted tree

Topdressing rootzones and general improvement of all park
areas

3. Strategic Topsoil Replacement | Stressed valued specimen trees, areas of
compaction and desire line wear

4. Complete Reconstruction All salinised areas and any area to be
reconstructed including Apple Tree Bay

5. Individual or Group Tree Any saline or non saline location outside of

Replacement reconstruction areas where new major tree

specimens are to be planted

It is not proposed that the reconstruction of salinised areas will completely cure the
problem as subgrades may remain saline. Additional confidence will be provided by
choosing tree species with some salt tolerance. In reconstructed areas the limitations of
salt tolerance mean that some of the original, now heritage species, notably Cupressus
species, may not be worth replanting.

Given the combined stresses of shade, compaction and high traffic use it is viewed as
consumptive of resources, and probably impossible, to maintain grass cover in certain
areas. In particular, for the areas around the heritage pavilions and intensively used
desire lines hard or semi hard surfacing should be considered as the only practical
solution. Options are artificial turf, pavers, stone flagging but all should be accompanied
by drainage work to remove saline water after flooding occurs.

Simon W. Leake BScAgr(Honsl) AIAST ASPAC ASSSI 13/4/06
Principal Soil Scientist
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Attachments: Test Results Chiefly Relied Upon
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Improving Soil Conditions for Trees and

Turf at Apple Tree Bay

January 2006

Scope

The following discussion is provided to Conybeare Morrison International Pty. Ltd., head
contractor for the Bobbin Head and Apple Tree Bay Master Plan project for the National
Parks and Wildlife Service (NPWS).

The discussion concerns the remediation of soil conditions for the Apple Tree Bay park
areas based on a review of existing site observations, previous soil or geo-technical
related studies and plans submitted to NPWS over several years. While none of the
previous studies provides a complete picture of soil conditions for horticultural purposes
the GHD and Tree Wise Men reports provide some limited information. Some direct
observations are made by the author in order to provide some level of certainly to these
preliminary opinions and advice.

However, since the purposes of these previous studies was not necessarily focussed on
the health of soils for parks and gardens use the conclusions and suggested remedial
work herein should be considered tentative and subject to further site specific
investigation prior to any precise specification of works programs. It may, for example,
be that full reconstruction work, recommended for the sea front areas, may not be
needed in areas to be retained in current form.

Two documents are chiefly relied upon as well as limited first hand observations.
The documents chiefly relied upon are-
1. Bobbin Head and Apple Tree Bay Management Plan. Gutteridge Haskins and
Davey Pty. Ltd. 1991.



2. Arborists Report: Bobbin Head and Apple Tree Bay Picnic Areas . The Tree Wise
Men 2004.

In this report an attempt is made to identify the major soil related reasons for failure or
poor condition turf and tree components of the park and to suggest remedial actions.
The suggested actions are given in order of lowest to highest anticipated cost which is
directly related to the likelihood of a permanent solution to the problems (ie lowest cost
is least likely to provide permanent solution). Advice is offered on which is the most
appropriate action for a given area but this must be subject to more detailed site specific
investigation before any degree of certainly of improvement can be provided.

Background
Soil Physical Properties

The Apple Tree Bay park are formed on in-filled estuarine bays. While dredging of the
adjacent waterways may have contributed to some of the infilling indications are that the
surface metre or so is formed from imported material of largely sandstone geology. In
Apple Tree Bay GHD indicate that the fill is of possible local Hawkesbury sandstone
origin but is still very stony and compacted. In our experience sandstone materials can
be very unsuitable as soil, compacting to very high densities even if small clay contents
are present. No heavy plastice clays are indicated as being present.

It is likely that alluvial silty loam, the most commonly available “topsoil” in Sydney, was
used to cap the original fill, topdress, re-form and repair areas over time. This layer now
forms a thin darker layer on the surface in places lost through erosion. This soil type
shows an evenly graded particle size distribution (equal quantities of medium, fine and
very fine sands, fine and coarse silts and some clay). Experience in other parks shows
that it compacts to high densities with no structure and aeration and is particularly ill
suited to resisting pedestrian traffic in busy parks.

Generally the picture is one of uncontrolled fill over pre-existing sandy or muddy
estuarine layers. Little or no thought put into creating suitable tree rootzones during
construction. This is hardly a criticism since most of the knowledge regarding tree
rootzones has only emerged in the last 15 years or so. Surface and subsurface soils are
likely to be highly compacted and the poverty of the grass layer and slow growth of
trees supports such a conclusion.

Unlike areas of Bobbin Head surface salinity does not seem to be an obvious issue for
surface soils of Apple Tree Bay.

The hydrology of these compacted soil is likely to be unusual with the surface water
running off quickly with high runoff coefficients, little water infiltration and consequent
“droughtiness” of soils compounding the poor physical and chemical properties. Shallow



root systems, unable to prenetratye the anoxic and dense lower soil layers will be prone
to periodic drought stress.

Where the fill layers are not so impermeable and sandier layers may occur as is likely
toward the rear of the park, roots may form a deeper system which is likely to be less
prone to drought. At the foreshore areas with the most pedestrian traffic and greatest
amounts of imported stony fill, density problems are likely to be most severe.

Soil Chemical Properties

It is commonly assumed that trees do not need special attention with regard to soill
nutrients and that being long lived and slow growing they find all the nutrients they need
over time. In a natural forest environment where nutrients are recycled through the litter
layer this might be true. In an anthropic soil, made from subsoil and fill, where nutrients
are constantly removed through mowing and leaf litter removal combined with
compaction and erosion of surface soil this is certainly not true. It is perfectly obvious to
any experienced person that trees are highly responsive to added soil nutrients and that
poor or slow growth of trees in chemically poor soil can be greatly improved by the use
of fertiliser.

Seldom do trees ever get fertilised in public parks. It is thus common to find soils in
older parks acidic and severely nutrient depleted unless intelligent and informed soil
nutrient replacement programs have been in place. Most often trees are the
unintentional beneficiary of turf fertiliser programs but from examing the poor condition
of turf in many areas of Apple Tree Bay it is likely that the trees have not even had this
benefit.

Maintaining reasonable soil chemical properties will also help plants of all kinds growing
in soils with poor physical properties. Thus plants with adequate nutrition produce better
root systems in compacted dense soils than starving plants.

Chemical testing of existing soils at Apple Tree Bay is strongly recommended especially
in areas where reconstruction will not occur so that appropriate corrective fertiliser
programs can be devised. It is not possible to make such recommendations form the
currently available information. This is also important for reconstructed areas if stripped
existing soils are to be retained and reused.

Conclusions

Generally it must be concluded that the geological and maintenance history of the park
area has resulted in several problems summarised as follows-
1. Compaction and erosion as a result of using fill and topsoil unsuited to areas
receiving pedestrian traffic.



2. Consequent low permeability and rapid runoff or ponding meaning that rainfall is
not effectively penetrating the surface soil. Rainfall is effectively lower than the
average for the area under such conditions.

3. there is virtually no “A horizon” in many places where erosion has occurred. Tree
roots grow essentially in the surface layer of fill resulting in poor growth rates.

4. Where alluvial topsoil was imported it has severely compacted into a massive
unstructured mass preventing aeration and infiltration.

5. Likely neglect over many years of soil chemical properties resulting in severe
nutrient deficiencies and imbalances. Trees and turf suffering nutrient deficiency
are less able to cope with adverse physical properties also.

Solutions

This analysis leads to a number of possible interventions aimed at solving or at least
alleviating the major problems facing turf and trees cover in the park. These
interventions include both chemical (soil amelioration and fertilising) and physical
improvements. The two are not mutually exclusive and in some areas both
inverventions may be needed.

For areas to be reconstructed the existing soil conditions are not so relevant and
recommendations are given below for such treatments. In order to finally decide what
intervention is needed for areas not being reconstructed further site investigation work is
required. The following provide the scope for the range of interventions that may be
needed.

Remedial actions or interventions, in order of increasing cost and likely degree or
permanence of amelioration can be summarised as follows-

1. Chemical Soil Amelioration. There is every expectation that turf and tree
conditions could improve significantly in areas not so prone to compaction and
where the topsoil is not so severely eroded using a combination of fertilising and
mulching around trees. Lime or dolomite and a good quality high analysis NPK
fertiliser with an appropriate NPK ratio are the basic requirements for turf and
trees. To improve tree condition a mulched area around stems using composted
green waste type mulch can show very significant benefit and is used in
combination with the fertiliser program. Any recommendations for such fertilising
must be subject to soil testing. For rough costing purposes allow 200 grams per
square metre of lime or dolomite (similar cost) and 100 g/sqgm of NPK fertiliser
(allow around $ 750 per tonne) spread preferably in 2 applications 12 months
apart. Allow annual additions of 20 g/sgm of NPK fertiliser for future maintenance
for at least 5 years and thereafter every two years. For Mulch allow around $50
per cubic metre delivered and spread.

2. Sand Slitting, Coring and Topdressing. The simplest approach to improving
surface compacted soil conditions for both trees and turf is to mechanically cut
slits and cores and then topdress, filling the slits and cores as well as leaving 10-




20mm of the topdressing material on the surface, with a medium sand.
Contractors are available to do this work that is commonly done on sports playing
fields where similar physical problems occur. Mechanical aeration with spiked
rollers is not suitable as it provides temporary relief only and is usually performed
twice yearly consuming significant labour resources for no permanent relief.
Sand slitting is usually combined with a fertiliser application in spring similar to
that detailed above. Soil removed in the slitting and coring operation must be
removed. The sand used must be a medium size sand with little or no fines and
may have around 5-10% composted organic matter by volume added.
Specifications can be provided. The operation can occur up to the critical
rootzone (CRZ) of trees but not within it.

Aside: The Critical Rootzone of Trees. Defined as the area close to the stem where any
mechanical damage is unacceptable the CRZ varies but a general rule of thumb is a radius
7 times the trunk diameter. Shallow coring but not slitting can occur within the CRZ. Any
root damage done outside the CRZ is quickly made up by the trees responding to the better
physical environment.

This treatment will not be suitable if stony fill is within 100mm of the surface and
will not be of much use where existing soil is permeable and sandy.

Existing trees can handle safely up to 50mm of sandy material being placed over
their rootzones. Any deeper than this and the risk of suffocation and death of
roots increases. Mulches must not be any deeper than 50mm around trees.

. Strategic Topsoil Replacement. In strategic areas around severely stressed
trees or grossly compacted high wear areas, complete replacement of the
topsoil, or replacement in trenches radiating out from tree trunks (avoiding major
root destruction ie manual soil removal within the CRZ) has been shown to
produce sometimes dramatic improvements. Soil, again, should be a medium
sand material with perhaps some allowance for fines (eg maximum 10% silt plus
clay), some organic matter, and some fertiliser. Allow 200mm of soil replacement
around trees and 250mm in the worst high wear areas.

. Complete Reconstruction. This approach is virtually mandatory in areas to be
reconstructed at Apple Tree Bay sea front area. The program fits in with the
current notions of reconstructing sea front and boat ramp areas. Basically the
approach is to provide at least 200 and preferably 300mm of sandy root zone soil
over the subgrade fill. At the interface of the two soil layers a systematic drainage
system should ideally be installed in a “herringbone”, “grid” or other drainage
pattern. Ideally, branch drains of 50mm slotted agricultural drain pipe must be no
more then 1m apart for best effect. Trunk drains are usually 100mm slotted ag

drains and these must be connected to stormwater outlets.




Such drainage system is not absolutely necessary except in areas receiving the
highest pedestrian traffic. In such areas it is absolutely vital that installed topsoil
is very open and sandy to prevent compaction.

Figure 1. Reconstructed Park Soil Profile
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Bring fill to minus 300m from finish level and apply any gypsum. Lime or other
ameliorant as indicated by testing. Stripped and recovered soils can be used for
the final subgrade layer prior to placing new topsoil. It is not considered at this
stage that any recovered topsoil from the site would be suitable to the finish
topsoil level.

Specifications for particle size distribution, organic matter content, fertiliser use
and work procedures for the new sandy rootzone soils can be provided.

It is very likely that existing trees in reconstruction zones will not be able to cope
with the changed soil levels associated with reconstruction and all plantings must
occur again. There is little that can be done about this and removal of such trees
is probably the only solution. Replacement of similar or identical species into the
new improved soil conditions will provide a far more satisfactory solution. Most
native or indigenous species would be suited to the new soil conditions and the
choice is fairly wide open. However, in our experience Eucalypt species often do
not perform well surrounded by turf and unless these are massed in beds may
make poor specimens. Suitable indigenous species for in turf planting may be-

Ficus rubiginosa — Port Jackson Fig.
Livistona palms

Syzygium spp Lilli pilli species
Glochidion ferdinandi — Cheese tree
Ficus microcarpa — Small leaf fig



Some rainforest elements such as Flindersia or Ceratopetalum (Coachwood)
may also be suitable.

It is not expected that salinity will be an issue, especially in these reconstructed
soil profiles.

5. Tree Replacement. When replacing trees in areas not specifically reconstructed
an opportunity to improve the soil profile exists. This should involve constructing
a “planting vault” 2m by 2m by removal of all impermeable fill material down to at
least 500mm and backfilling this excavation with sandy medium to within 300mm
of surface and then use the “Sandy Rootzone” topsoil as specified under point 4
above to bring up to finish level. Remove and replace the surface 300mm within
a 3m square with a sandy rootzone mix as specified for reconstruction areas.
The installation of vertical slotted Ag lines is recommended to improve subsoil
aeration and allow for watering and fertilising. The new profile is illustrated in
Figure 2.

The technique could be modified to improve existing trees by auguring 300mm
holes around ailing trees and backfilling with Sandy Rootzone topsoil to allow
better water infiltration and improved rootzone conditions. It is important to avoid
major structural root damage if performing such work around trees.

Figure 2. Tree Replacement Detail.
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Subgrade around the trees should be tested for any fertiliser requirement and
loosened with a tyne prior to planting.

There is little point in simply replanting trees in the present hostile physical
conditions and this localised topsoil reconstruction is considered mandatory for
any long term improvement. Effort expended at the planting stage is rewarded
with faster growth rates, better structured root systems and better resistance to
future stress.

Again, in order for us to assist planners with making the final choice as to the most cost
effective appropriate solution for any given area more site investigation by a competent
urban soil scientist is required.

Summary

A range of easily identifiable soil related problems for both turf and trees can be found in
Apple Tree Bay park related to the history of bay reclamation, subsequent compaction
and neglect of soil fertility and general management of tree rootzone conditions both
physical and chemical.

While the areas have not been subjected to a systematic soil survey focussed on the
needs of trees and turf, broad conclusions and recommended solutions can be
identified based on prior experience in similar situations. Choice and final design of a
solution for a given area and particularly the choice of soil fertiliser recommendations,
will require some further site specific analysis.

Adverse soil physical conditions, where variously stony fill and compacted topsoil
appear virtually uniform across the site. The severity of the poor water infiltration and
soil aeration resulting from the use of fill unsuited to urban horticulture may vary across
the site but is identified as the chief issue for at least the seafront area.

Landscape technology or urban soil science has advanced greatly in the last 15 years
so that reliable and tested solutions to these long term spoil sustainability problems for
urban parks are now available.

A series of interventions can be identified ranging from simple improvement in soil
chemical properties to full reconstruction of the entire soil profile. The particular choice
of option for a given area depends on the interaction of several considerations not least
of which is cost. Further detailed site investigation is required before the best option (ie
the cheapest option with a good chance of success) can be chosen for a given area.
Since full reconstruction of the seafront area is a likely scenario at this stage the full soil
reconstruction program discussed above is deemed appropriate for those areas.



Progressing options should also be considered, eg fertilise now but plan to slit and core
and replace individual trees within the next 5 years. The following Table attempts to
provide a guide on the type and applicability of these interventions-

Intervention Program Most applicable to-

1. Chemical Soil Amelioration Not so compacted areas of reasonable topsoil
(lime/dolomite and NPK fertiliser) | depth and reasonable tree and turf growth and

or special corrections performance with valued specimen trees and turf
2. Sand Slitting, Coring and Areas of worn turf, compacted tree rootzones and
Topdressing general improvement of all park areas

3. Strategic Topsoil Replacement | Stressed valued specimen trees, areas of
compaction and desire line wear

4. Complete Reconstruction Any area to be reconstructed including Apple Tree
Bay seafront

5. Individual or Group Tree Any location outside of reconstruction areas where

Replacement new major tree specimens or massed planting is to
occur.

Given the combined stresses of shade, compaction and very high traffic use it is viewed
as consumptive of resources and probably impossible to maintain grass cover in certain
areas. In particular, for the areas around intensively used picnic tables, barbeques
desire lines hard or semi hard surfacing should be considered as the only practical
solution. Options are artificial turf, pavers, stone flagging but all should be accompanied
by drainage work.

Simon W. Leake BScAgr(Honsl) AIAST ASPAC ASSSI 13/4/06
Principal Soil Scientist
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4.2 GENERAL SOIL CONDITIONS - APPLE TREE BAY PARK

Sails at Appla Tree Bay are much more compacted 1o tha extent that augurng by hand
to gather samples is difficult, Much of tha area is covered with a poor quality gravelly clay
fill material, acidic and Iow in nutrients. These problams can be readily solvad, but the
campaction and aeration problems are likely to continue, and will be difficult Lo rectify
permanantly owing to the high pedestrian traffic usage.

Ona survay sita near the sea wall (358) showed the presence of a salina water table; this
should not extend far inlo tha park area since in ngrmal rainfall conditions it would be
excluded by frash water infillration. This salinity should be barma in mind when plantings
ara made in tha area, buk incraased rain infitration after soil decormpaction shauld relieve
the prablem, The surface to SO0 mm samples were not =aline, however, and most tree
feadar roots would stay ih the surfaca horizons.
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215t April, 2006

Conybears Morrsen [mtermational Pry Lod
Level 1, B2-5E Wiliam Streel
EALT SYDNEY NBW 2011

Artention: Mr Cehn Pabwarth
Cear Colin
Re:  Bobbin Head and Appla Tree Bay Masterplan

Ku-ring-gal Chase National Park
Gibberagong Park Levels — Tidal inundation

Ae requesied, we provide cormrent on e finished surace tevels at Gibberagong

Fark.

The survey drawirgs show 1hat the existing ground levels at Gitberageng Park are

nanerally slightly tugher than Orchard Park, a3 summansed below

“Lopration  RLLS0AHD RLLTE AHD RL 2.00 AHO
% park Features % park Features % park Features
below this  below Ihls  below this  balow Lhis  belowthis  below this
o lewel level dawal  lewel oo lewel
Qrehard T0%: Most of B0% Plus resl of Plus most
FPark Approx seawall, ATl seawall apprax af
panihen. and par 1eEnRa nder
| =ealing, I ATE Road nf ATE
: parking. raad
foreshare
| i0ad. part
L. o RMemed —
“Gibbem-|  20% | Lawn and 50% Flus large Plys mcre
gorng . BpRene Elurmien Approx areas of anprox lawr and
Fark | « adiacent 1o Lawen and BikLimen
K.C road. Dilurmen and lha
‘ some =haort ! and allof | | play-
i lenglhs of the seawal: b oground
! | seRwall i I
: and . )
: I [andward i
. . Eilumen I :

From s comparison i is obvicus that Gibberagong Park is generally highar than
Orehard Park, and {hat landscaped areas and sealed surfaces are lass lisely to be

affected by inundation. There are no structures affected by nundation.

Lireckora

Ay gty

Conal on?



The: real risl-:. af inunaatien would best be appreciated by the results of a tidal ! flood
shudy. T."'E righs could then be weighed against the importance of landscaped areas
and their susceptinlity to sahne inundation, and the lgss of amenity.

Tours faithfully

I;I.I .-"
Fady
r-.ﬂ,érk F Baker
I?‘lrer:mr

m
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2181 april, 2006

Conybeare Marnson Imtemational Fiy Lid
Level 1, S2-58 William Streest
EAST SYDMHEY NSW 2071

Arenticr M Coahn Potwearih

Dear Coln

Re: Babbin Head and Apple Tres Bay Masterplan
Ku-ring-gai Chase National Park
Wharf Area Levels — Tidal Inundaticn

A% raguested we provda commant on the finished soriace levels at the Wharf Ares.

The survey drawings show that the existing ground levers at the \Wha Area ane
generally slightly fugher than Qrchard Park, as summarized below.

' Location | RL 1.50 AHD _ RLATSAHD T RL 2.00 AHD _
Yo park Fealures % park Features Ly park Fratures
" below this  below this  below this  Below (his  Delow Nk Delow this

o level o level  lewel lewvel  level  lewvel
i Orchard TOR Maost of 20% Flus resl 160% Flus mosi
| Fark appros | seawall. | @pprox of seawall dppru at
| - pawlion, and part . remainder
sealing. ATE Raad ol ATE
| parking, ra
| ereshore .
. road, part | |
I__ JReread : . — ——: 0 gty
Wharf 1% approx | Lawn and - 5% Plus large TO% Plus rmore
Arez © bilumen Approx dieas ol | approx D dawn and
adEacent 10 lawn and | Ditarman . .
WC road, Dturmen ard the
EOME and all of play-
i =hort : the geounc I
| iEnging of | se Ayl ' !
seawall . i |
and : dgroz 2l
landwaed | oo
! . . bilurnen — : — -
Corinlant

From this campanson @ s obyrous that Wharf Arga is generally tughar ihan Drchard
Fark, and hat andscaped areas and sealed suffaces ara less [IKely to be affected
by inundatian. The whar is the only struciure potanbally sfected by inundation
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29 Apil, 2008

Conybeare Mamison Internatignal Ply Lid
Levgl 1. 6Z-58 William Straal
EAST S¥DHEY HMEW  Z011

Attentian: Mr Cahn Palwarth
Tigar Calin

Re: Bobbin Head and Appls Tree Bay Mastarplan
Ku-ring-gai Chase Matianal Park
Apple Traa Bay Levels = Tidal lnundaticn

&5 requested. we prowde comment on the firished surfaca levels at Apple Tree
Hay.

Tha watar levals expernenced at Apele Tree Bay due 1o tides and sweam-flow effects
wou'd be the practically the same as those exparianced a! Boblkin Head as they are
nat far apan

The sureey drawings show that the exsting ground levers at apple Tree Bay are
generally tigher than Crehard Fark, a5 summansed below,

[ Lacation _ RL 1.50 AHD | ~RCAISAHD RL 2.00 AHD
| % park Fealures | o park Featuras  %park ° Features
i below this below this © Below this  below this | below this  below this

ey lesel leval  leval level  level
" Orchard 70%: Mlost of B0% , Plusresiofr  100% Plus most
Park approx ;- seawall. appros | seawall BpAroe af Q.rxzices
| pavilan, and par rermander -
. ceating, " ATH Road of ATE
park g, ; raad .t
fareshone | !
road. part |
_ . KGroag | . . . .
T Apple | 1% appiox Some - 5% approx Plus some o 49% Plus abour
Tree Bay shor lawnand | approx halt of B ime 1
. lengths of boalramp biturmen _ '
seawall ; and SuHace s
1 Bitumen a1 .
| Zangalanr
| _ o _ _ _ _ i EII:IBIITSITIFI .

From this comparison it is abweus that Apple Tree Bay is genefally higher than
frchard Park, and large landscaped areas or important strectunes are less likely to
be affeciad by inundation.




The real fisk of mundation weuld besi be appreciated by tha rezulls af a tidal f fleed
study. The risks could then ke weighed against the importance of fandscaged areas
and their syscectibility 1o saline inundation and the loss of arnenity.

Yaurs faithfoly

Lis
Pl

. e F Eaker
iracior
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23" May. 2006

Coryheare Mormson International Ply. Lid
Lawel 1, 22-538 04]liam Street
EAST SYDNEY NSW 2011

Atention: Ws. Michelle ik,
Crear Michella

Re; Bobbin Head and Apple Tree Bay Masterplan
Ku-ring-gai GChase Mationai Park
Landsaaping Wall Setback

As requestad wa have rawewsd the existing seqwal along Orchard Fark pased on
the survay information prepared by Bee and Lethbrdge and the seawall
reconstruchien report prepared by Fatterson Britton & Farners, to adwise on 3
suitable sethack for 1he proposed new landscaging wall,

The seibach is required 5o that.

1. Additional fill behind the landscaping wall doas net 3da additicnal lateral [oad 19
1he seawall; and

2. Tha fill behind the seawall tan be locally edcavated afler consinoction of the
andscaping wall te efect seawall repairs. without affecting the stabilily of the
tardecaping wall.

Refarring to the enclosed skatch we advise thal:

1. To ensure the rew I dess not add adoional |ateral load to the seawall, the Dnroczars
setback of the landsecaping wall probably reeds to be at least 5.0 matres; and
2. To allow for future lgcal excavaton behund the seawall, it may be prafarable to
inciease the setbazk ta allcw 3 corstruction zang, gueng & falal seiback of at
lemst B D melras,
LERNTERH

Yaurs farthfully

V.
Fi/fﬂ*fﬁ“‘
Merk F Baker
;li.rev:tnr.

Enel
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Volume 3: Appendices, Bobbin Head + Apple Tree Bay Masterplan 2006,
Ku-ring-gai Chase National Park

1.8 Quantity Surveying Report - Bay Partnership

The Quantity Surveying Report by Bay Partnership is held by NPWS, Sydney North Region and is
not for distribution.

August 2006
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Volume 3: Appendices, Bobbin Head + Apple Tree Bay Masterplan 2006,
Ku-ring-gai Chase National Park

Appendix 2 : Bobbin Head Seawall Advice Report - CM*

Bobbin Head Seawall Advice Report was produced by CM* and Context with the assistance of
Taylor Lauder Bersten and SESL for Department of Environment and Conservation consideration
in February 2006.

During the Masterplanning of Bobbin Head, Department of Environment and Conservation
decided to adopt Option 5 in the report. Sea levels stated in this report are estimates only, and
subject to further investigation.

Please also refer to:

Appendix 1.6 - Improving Soil Conditions for Trees and Turf Report
Appendix 1.7 - Marine and Structural Engineering Report

August 2006
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Bobbin Head + Apple Tree Bay Precincts, Ku-ring-gai Chase National Park Master Plan

EXECUTIVE SUMMARY

The Department of Environment and Conservation (DEC) and park management report an
increase in sea water over-topping, resulting in the flooding of Bobbin Head parklands.
Increased salinity and related soil quality degradation is impacting on general landscape and will
continue to do so should seawall over-topping continue to occur. (Refer to Chapter 12.0 — Soils
Report). This report provides information on:

1. Background information on seawall subsidence, overtopping, subsidence and soil
conditions.

2. Heritage information regarding the significance of the seawall, materials and the living
heritage of the parklands and seawall.

3. Results of a Value Management Workshop to investigate the seawall, park, landscape, and
general amenity leading to a series of design options.

4. Recommendations for the parklands and seawalls that will be consistent with the
Conservation Management Plans, Landscape Management Plans and Masterplanning
2006 vision, and Ku-ring-gai Chase National Park Plan of Management. This issue will be
addressed in relation to Clause 4.1.6 of that plan.

The recommendations for the seawall and parklands seek a sustainable outcome, taking
precautionary management principles and intergenerational equity into account. The
recommendations in this report confirm the preference for long-term objectives to achieve the
Masterplanning vision of an enhanced visual experience of the passive recreational and cultural
landscape precincts of Bobbin Head. The enhancement of the cultural precinct requires
considerable intervention into the seawall and the landscape. The recommendations mitigate the
short term effects of construction and landscape establishment and include:

* Improving the general amenity and the general environment.
» Completing a flood study to ascertain correct flood prone levels.

» Reconstructing and raising the seawall above the King tide levels ( assume RL.1.80 See TLB
documents)

 Installing suitable geotechnical fabrics to prevent leaching of soil and to limit subsidence.
(Geotechnical report required at detail design stage)

» Constructing new seawall foundations to slow and limit rotation and subsidence.
» Relocation of utilities and services.

* Removing of saline topsoil (300mm - Refer to Soils Report attached).

« Install drainage system above King Tide Level with suitable fill.

* Increasing parkland levels (300mm- Refer to Soils Report attached) above the King tide level
with suitable soils.

» Upgrading and raising shelters and parkland amenities above the King tide levels, providing
new scour protection

» Planting a new landscape sympathetic to the 1930’s landscape design and interpret the
heritage in Orchard Park area especially.

+ Masterplanning new parking layouts to reduce the visual impact of motor vehicles on the park.
» Providing a suitable promenade, with seating and shade areas.

P:\2005\05167\6.2 REPORTS\05167_Seawall Report\05167_Bobbin Head Seawall Report_Rev 01.doc February 2006 i



Caonmytsam Momsoe | Bobbin Head + Apple Tree Bay Precincts, Ku-ring-gai Chase National Park Master Plan

* Summary: Seawall LP RL1.02, Orchard Park is at RL1.33, LP park / road is at RL 1.02 -
Remove 300mm topsaoil, replace fill & soil to RL 1.80 (AFL) + drainage system + add 300mm
sandy root zone above King Tide to RL2.10 — all subject to flood / tide study.

Options 4 and 5 presented in this report would achieve these objectives and would sustain and
improve Bobbin Head landscape. This report has been prepared without a suitable tide / flood
study, prior to community consultation and DEC management consideration. Consequently, this
report should be regarded as a preliminary. The Masterplan reports (LMP and CMP) will update
future decisions regarding the selection of a preferred option.

P:\2005\05167\6.2 REPORTS\05167_Seawall Report\05167_Bobbin Head Seawall Report_Rev 01.doc February 2006 i
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BOBBIN HEAD SEAWALL ADVICE

1.0 Background

The parklands at Bobbin Head were created with fill on mud flats, constructed in stages from
1910 until 1940. Since this time, the parklands have subsided with detrimental effects to
carparks, buildings and utilities. Seawall repairs and foreshore restoration continue due to
subsidence and rotation of the seawall.

The Department of Environment and Conservation (DEC) reports an increase in sea water
over-topping, resulting in the flooding of Bobbin Head parklands. Overtopping has been
variously identified in Conservation Management Plans and, most recently, the Bobbin Head
and Apple Tree Bay Management Plan (1991) by Gutteridge Haskins and Davey Pty Ltd.

Inadequate drainage and waterlogging of the parklands from sea water over-topping has
resulted in an increase in soil salinity. The increased salinity and related soil quality
degradation is affecting the existing trees and general landscape and will continue to do so
should seawall over-topping continue to occur. (Refer to Chapter 12.0 — Soils Report).

The Patterson Britton Report (1997) on seawalls deals solely with the repair/restoration of the
Bobbin Head seawalls. The report contains a detailed assessment, investigation of causes of
seawall damage, and a restoration management plan. The report does not deal with
overtopping or parklands landscape.

The seawall is an integral part of the landscape at Bobbin Head and, as such, it has to be
addressed in the context of the Landscape Management Plan (LMP) and Conservation
Management Plan (CMP). The longevity of Bobbin Head and especially, Orchard Park has
been and will continue to be threatened until the seawall modification and soil conditions in the
park are improved.

Bobbin Head with King-tide inundation (January 2006)

P:\2005\05167\6.2 REPORTS\05167_Seawall Report\05167_Bobbin Head Seawall Report_Rev 01.doc February 2006
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Figure 1: Car Parking Layout Plan

P:\2005\05167\6.2 REPORTS\05167_Seawall Report\05167_Bobbin Head Seawall Report_Rev 01.doc February 2006



. I oryibearn Mosmsoe | Bobbin Head + Apple Tree Bay Precincts, Ku-ring-gai Chase National Park Master Plan

2.0 Report Objectives and Aims

The Primary Masterplanning Objective is to improve the visual amenity and environmental
conditions of Bobbin Head and to enhance the heritage of the park. This report aims to provide
options for the Department of Environment and Conservation to consider, that will improve the
park environment including, but not limited to:

» Heritage

* Landscape

» Structural/seawall and other buildings

« Soil

» Geotechnical

« Additional drainage, parking and road services
« Services/utilities

This report is the first stage of an eight month Masterplanning program for DEC. This report is
required to assist the development of a suitable strategy for the parklands CMP, LMP and
general Masterplanning.

The report concludes with recommendations to DEC for the seawall and parklands. This report
will be attached to the Masterplan for Bobbin Head as an appendix.

P:\2005\05167\6.2 REPORTS\05167_Seawall Report\05167_Bobbin Head Seawall Report_Rev 01.doc February 2006 3
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Bobbin Head + Apple Tree Bay Precincts, Ku-ring-gai Chase National Park Master Plan

3.0 Observation and Analysis

Bobbin Head (Halvorsens), Orchard Park and the northern part of Gibberong Park are areas
affected by seawall subsidence and sea over-topping. (Refer to Figure 1).

Figure 1 shows the areas of parkland below King-tide levels, which are inundated,
approximately four times a year. It is possible that tidal levels will increase in the future,
especially with increased stormwater run-offs from development in surrounding areas such as
Turramurra and Terry Hills.

Drainage in Orchard Park is also poor. (Refer to Chapter 12.0 — Soils Report). Ponding occurs
after heavy rainfall or inundation. Evaporation of the ponding water results in concentrated
areas of salt deposits. The evaporation process is slow, during which lower lying areas of the
park become unusable.

Flooding of the RTA owned and managed Bobbin Head Road and associated drainage
(including surcharge) remain continual management and access problems at Bobbin Head
(Halvorsens), Orchard Park and Gibberong Park.

Saline effects on soil conditions (January 2006)

P:\2005\05167\6.2 REPORTS\05167_Seawall Report\05167_Bobbin Head Seawall Report_Rev 01.doc February 2006
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Fll

4.0 Seawall Material and Construction

The existing Bobbin Head seawall was built at various times and stages of the development of
Bobbin Head precinct (including Halvorsens parking area, Orchard Park and Gibberong Park).
Bobbin Head seawalls were repaired at various stages and continue to be repaired. Repair
and maintenance are subjects of other reports including Structural and Marine Reports and
Conservation Management Plans.

Visually, the seawall clearly represents a staged construction with continuous repairs due to
subsidence and rotation. This patina of construction variation is regarded as a historically
significant aspect of the seawall at Bobbin Head and Cowan Creek.

Despite the variations in the design, construction techniques and repairs of the seawall, the
material — local and imported sandstone - is the unifying element. The integrity of the material
is the critical structural and visual component of the seawall. The sandstone seawalls hold
social, historic, environmental and aesthetic significance and as such it is preferable for the
existing material to be retained and conserved on site.

Future works (including repairs and restoration) to the seawalls should continue to use this
significant fabric (sandstone). Although contemporary construction techniques will need to be
employed to allow for the retention of the sandstone seawalls, a ‘repair and restore as you go’
approach has already been established in the treatment of the seawalls since the parks’
inception. It is therefore seen as appropriate to ensure the conservation of the sandstone
seawalls utilising contemporary construction techniques and traditional materials; which is in-
keeping with the history of the upkeep of the seawalls.

A number of representations have been made to DEC regarding other construction techniques
and material use/selection for seawalls at Bobbin Head and Apple Tree Bay. DEC
commissioned CM", to investigate in a Value Management Workshop (VMW), the various
issues associated with seawall construction. The outcomes of the VMW are considered
necessary in advising future developments associated with seawalls at Bobbin Head and
Apple Tree Bay. The VMW considered all known options for seawall construction including
costing comparisons, constructability, structural suitability, labour effects, OHS, visual
compatibilitv. heritaae and material consistencv implications.

Sandstone Seawall at Bobbin head

! Britton, Patterson (1997); Bobbin Head and Apple Tree Bay Seawalls.
Gutteridge Haskins and Davey Pty Ltd (1991); Bobbin Head and Apple tree Bay [Management Plan]. Prepared for the NPWS. Part 4 of 4
Proposed Lease for Redevelopment and Operation of Boating Facility. (9 drawings).
McGoverne, Anne (2003); Conservation Management Plan Gibberong Park, Bobbin Head, Ku-ring-gai Chase National Park. Prepared for the
NPWS and the Faculty of Architecture, University of Sydney.
NPWS (2002); Ku-ring-gai Chase National Park and Lion Island, Long Island and Spectacle Island Nature Reserves Plan of Management.
May 2002.
Bachmann, Rachelle, Maxine Bayley, Ralph Moore, Jeff Thompson, Rebecca Ward. Conservation Analysis [Management Plan] for Orchard
Park Ku-ring-gai Chase National Park. Prepared for the NPWS and the Faculty of Architecture, University of Sydney.
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5.0 Value Management Workshop

A Value Management Workshop (VMW) was conducted on 20 January 2006 by CM*
(Masterplanning) in association with Context (Landscape Management Plan), CM*
(Conservation Management Plan), Taylor Lauder Bersten (Marine and Structural Engineering)
and Sydney Environment and Soils Laboratory (Soils) with the assistance of Douglas Partners
(Geotechnical Engineering) to provide DEC with a series of design and management options
for discussion at the PCG meeting on 8 February 2006.

A Value Management Workshop (VMW) was formed to develop strategies to address the
seawall and sea inundation problems at Bobbin Head. The VMW decided to develop
strategies leading to options for the seawall and parklands. Furthermore, a number of seawall
materials and construction techniques were also evaluated. Consideration was given to
seawalls built of:

Sandstone

Concrete blocks made to look like sandstone (factory and on-site variations)
Concrete blocks with pigments

Mass concrete with rock art to look like sandstone blocks

o=

Mass concrete with sandstone facing

The seawall design options are covered in Chapter 9.0 of this report.

VMW outcomes

» Consideration was given to the financial implications of different construction techniques
and materials. It appears (subject to further investigations) that concrete block and mass
concrete seawall construction is considerably less expensive than traditional sandstone
construction.

» Concrete mass walls of a variety of types including block and ‘mock-rock’ types appear to
be simpler to construct than sandstone walls.

+ All concrete types of seawalls (Items 2-5 inclusive listed above) appear to be easier and
less expensive to construct than mass sandstone seawalls.

» Well-constructed concrete sea walls were regarded as having similar and possibly greater
durability results than sandstone seawalls.

+ Suitably treated concrete seawall options, including pigmented and decorated blocks (to
look like sandstone) and mock-rock type constructions, do not achieve similar visual results
nor match with natural or treated sandstone.

« Sandstone was considered an appropriate material to achieve material integrity, allow for
the conservation of the historic, social and aesthetic significance of the existing sandstone
seawalls and enable a continuation of an already established construction technique to be
employed (‘repair and replace as you go’).

+ A variety of sandstone options were considered including imported (non- local sandstone)
dressed and treated sandstone. In all cases the sandstone material integrity was
considered desirable.

+ DEC management confirmed that labour costs for sandstone seawall construction were
lowered through ordering appropriate block sizes which is compatible with OHS and DEC
machinery availability.
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+ DEC management confirmed that seawall costs were effectively managed utilising internal
DEC labour forces that undertook work during low-intensity work periods. External
construction company costs were therefore capital intensive and required additional
funding.

Economic considerations should be investigated further by DEC to determine the appropriate
utilisation of public funds and the probable premium paid for the seawall being re-built in
sandstone. Endeavours should be made to reduce costs associated with sandstone seawall
construction, including the use of other labour forms, such as prison or subsidised labour.
Consideration could be given to implementing a fund raising programmes such as “buy a
block” community subsidy for example. It should be noted that by employing a ‘repair and
replace as you go’ approach to the management of the existing seawalls ensures a distribution
of funds over an extended period.

In the Masterplanning, reconstruction of the entire Bobbin Head seawalls is not under
consideration. All options contained with in the Masterplan (other than Option 1 — do nothing)
propose to reconstruct portions and raise portions of the sandstone seawall to conserve the
heritage significance of the place.
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6.0 Seawall Heritage Considerations

The history of the construction of the Bobbin Head seawall is being prepared and will be
outlined in the CMP later in 2006. Various photographic and documented evidence of the
construction and chronology of the seawalls will be identified.

» Ku-ring-gai National Park which includes the Bobbin Head area is historically significant as
the second National Park created in Australia (1894).

* Bobbin Head and Orchard Park are socially significant as areas which demonstrate
continual use as a recreation area for boating, fishing, bushwalking and swimming (amongst
other activities) since the late 1800s.

» Opportunities exist for the interpretation of the history of recreational activities and leisure
pursuits in NSW and within National Parks in particular.

+ Histories already produced for the Bobbin Head area and Orchard Park indicate that
reclamation of land and the construction of seawalls began as early as 1902-03.

* The early efforts in creating a useable and accessible recreation area (construction of
seawalls and reclamation, combined with the construction of the road to Orchard Park-
1902-03) indicate the high level of social significance afforded by the wider community from
that period to the present.

+ ltis likely the seawalls were initially constructed of locally quarried sandstone (former quarry
site now holds the Bobbin Head Inn). The seawalls are representative of the traditional
material used in the construction of seawalls within the Sydney Basin, a material type that is
particular to the place itself (Hawkesbury sandstone). It is therefore appropriate that
sandstone for the restoration of the seawalls continues to be used.

+ Historically a ‘repair, restore and replace as required’ approach has been adopted for the
management of the seawalls, which demonstrates the history of construction techniques
and solutions to the issues of subsidence and inundation. This approach allows for the
interpretation of the history of the place to be read through its significant fabric.

» The construction of the seawalls and other infrastructure established within Orchard Park in
the 1930s is socially and historically significant, as a large proportion of the work was
conducted under a government unemployment relief grant to assist the jobless during the
Depression era.

» Photographic and written resources show that Orchard Park was land-filled behind a
sandstone revetment on mudflats. At no stage in the design of the seawall were suitable
geotechnical fabrics incorporated into the seawall design to reduce the leeching of fines,
until the Patterson Britton recommendations were made in 1997. Although contemporary
construction techniques will be required to be adopted to ensure the conservation of the
existing sandstone seawalls, utilising techniques appropriate to the time is part of the ‘repair
and replace as you go ‘approach already established as part of the history of the site.

» The seawalls throughout Bobbin Head (including those located at Orchard Park) are
historically and socially significant as part of the infrastructure of the second National Park
established within Australia and as part of the built features of the area which allowed for
the continual use of the Park as a site of recreation since the late 1800s.

The approach to be taken in upgrading Bobbin Head is to attempt to conserve the living
heritage of the place. This is an approach whereby the layering of materials and construction
techniques are revealed and allowed to communicate the history of the place to the users of
the park. It is also an approach that respects the already established technique of ‘repair,
restore and replace as required’ and continues to utilise the traditional material types as found
on site. In this way, Bobbin Head as a place of historic and social significance is
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acknowledged and the significant aspects of its past are conserved and interpreted while
allowing for the continued use of the place.

Orchard Park from Bobbin Head Road (c. 1940)

Orchard Park from the north end of the park at sea level (c. 1938 - 1940)
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7.0 Seawall Function and Heritage Implications

While of heritage significance, the Bobbin Head seawalls (Halvorsens, Orchard Park and
Gibberong Park) remain working and functioning elements. Material degradation, poor
construction, subsidence and constant weathering by environmental forces have degraded the
seawall function to the extent that the parkland and landscape longevity is threatened. This
fact was recorded in the GHD Plan of Management 1991. Continuing degradation is evident
and will continue to seriously threaten the parklands and public safety (limb and tree loss,
seawall collapse), and consequently other heritage elements.

Seawall upgrade (and associated parkland upgrade) is necessary to ensure the longevity of
the amenity. Consequently, repair and partial re-construction of the seawall is considered
necessary and desirable. Other parkland soil and geotechnical and landscape modifications
will also be necessary to prevent further degradation of the park. The modification options are
covered in this report.

The Patterson Britton design for the seawall, which utilises similar construction techniques to
that of the original wall, with the inclusion of a mass concrete foundation and geotechnical
fabric, is regarded as a suitable design. This was confirmed by structural/marine, visual,
heritage, marine and geotechnical assessments during the Value Management Workshop
2006.
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8.0 Landscape Implications

Refer also to Chapter 13.0 of this report. The soils report contains important information on the
impact of salinity on the landscape.

Bobbin Head’s landscape is in decline due to the increasing soil salinity. Inundation and
resulting salinity is contributing to the death and poor performance of both trees and grass,
consequently compromising the aesthetic, cultural and functional integrity of the landscape.

This is especially apparent in the Orchard Park precinct, which contains a concentration of
cultural landscape elements particularly affected by inundation and salinity. An important
landscape design objective will be to strengthen cultural landscape aspects through reinstating
and interpreting the 1930’s landscape design. Heritage input and Masterplanning combined
with consideration of arboricultural issues are required to achieve the vision.

Strengthening the 1930’s landscape design proposal should be carefully considered in relation
to the Ku-ring-gai Chase National Park and Lion Island, Long Island and Spectacle Island
Nature Reserves, Plan of Management 2002 Clause 4.1.6 Policies and Actions point 5, pg27,
which states “However, no attempt will be made to replicate all the 1930’s plantings or to
reconstruct all the picnic shelters, pathways or other landscape features of the 1930’s”

(See Figure 6)

Formalised landscape design at Orchard Park (c. 1938)
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9.0 Options

The options covered range from a do-nothing approach through to a preferred outcome. Each
option was conceptually evaluated as part of the Value Management Workshop 2006 to
include the following:

* Analysis and limitations

* Impacts

* Budget framework

* Assessment

« Advantages and disadvantages
* Recommendation

The options covered include:

Option 1 —  Retain existing seawall

Option 2a — Rebuild the existing seawall, height to remain at existing levels

Option 2b — Retain the existing seawall and increase height to RL 1.80

Option 2c — Rebuild the existing seawall and increase height to RL 1.80

Option 3—  Rebuild the seawall to RL 2.10; raise the park level in stages

Option 4 —  Rebuild the seawall to RL2.10; raise the park level once to RL 2.10

Option 5—  Rebuild the seawall to RL1.80 build a second retaining garden wall to RL 2.10,
raise the park level once to RL 2.10

General
» All options except Options 1 and 2b will include the installation of a Geotechnical fabric at
the seawall to prevent the leeching of fines.

» Options 3, 4 and 5 require rebuilding of the seawall along Orchard Park.

+ One-way stormwater valves at the seawall are likely to be affected by oyster colonization,
and are not recommended.

» Under current legislation, balustrading at new seawalls may be required.

» Under current legislation, balustrading may be required at level changes in excess of
1000mm at new retaining walls.

» A comparative analysis of the options is included in the conclusion to this report.
» Detailed flood and geotechnical reports are required for recommended options.
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9.1 Option 1 — Retain existing seawall
This option is the “do nothing” option. Retain the existing seawall. Maintain parklands under
current conditions.
Analysis and limitations of the option:
» Seawall continues to be overtopped by seawater.
» Soil conditions worsen due to poor drainage and increased salinity.
» Health of existing trees would continue to deteriorate.
» Limited landscaping that can cope with salt water eg: Casurina, Mangroves, and some
species of Paperbark Eucalypts.
* May need to replace affected existing trees.
» Leeching of fines through seawall continues with further subsidence of Park levels.
« Continuing deterioration of structures, carpark, and infrastructure.
» Heritage quality of seawalls remains intact.
» Park function is affected four times a year.
Impact: Continuing structural environmental and visual degradation of park.
Budget framework: Minimal capital costs but significant on-going maintenance costs with the
park could be anticipated.
Assessment: This is not regarded as a suitable and sustainable outcome. The situation was
recorded in the Plan of Management 1991 and only minor improvements have occurred over
the past 16 years.
Recommendation: Not recommended.
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DPTION 1
RETAIN EXISTING SEAWALL / EXISTING COMNDITION
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9.2 Option 2 — Repairs & rebuild options

9.21 Option 2a - Rebuild the existing seawall, height to remain at existing levels
In this option, the seawall is rebuilt to Patterson Britton (PB) specifications to the existing
seawall height. Maintain parklands under current conditions.

Analysis and limitations of the option:
» Seawall continues to be overtopped by seawater.

» Soil conditions worsen due to poor drainage and increased salinity.
» Health of existing trees would continue to deteriorate.

» Limited landscaping that can cope with salt water eg: Casurina, Mangroves, and some
species of Paperbark Eucalypts.

* May need to replace affected existing trees.

» Continuing deterioration of structures, carpark, and infrastructure.
» Heritage quality of seawall is altered by replacement.

» Park function is affected four times a year.

Impacts: This option will not prevent the overtopping of the seawall. Degradation of Orchard
Park will continue even though structural, geotechnical and aesthetic improvements have been
made to the wall.

Budget framework: Costs for the reconstruction of seawall would be incurred. Significant
long-term maintenance costs will be incurred for Orchard Park and Gibberong Park.

Assessment: This is not regarded as a suitable and sustainable outcome and does not offer
any long-term improvements for the landscape or amenity of the park.

Recommendation: Not recommended.
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CPTION 24

REBUILD EXISTING SEAWALL, HENGHT REMAINS AT EXISTING LEVEL
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9.2.2 Option 2b — Retain the existing seawall and increase height to RL 1.80
In this option, the seawall is retained, but increased to a new height above King tide levels
RL1.80. Maintain parklands under current conditions.

Analysis and limitations of the option
» Addition of material onto existing sandstone seawall structure, raise to RL 1.80.

» Existing footings and seawall structures unable to support additional loading.
» Seawall will rotate. Seawall will not prevent flooding of park by sea water.

» Heritage of seawall is altered by increased height.

» Heritage status of views to and from park is affected.

» Sea water will penetrate through seawall and flood park.

» Soil conditions worsen due to poor drainage and increased salinity.

» Health of existing trees would continue to deteriorate.

» Limited landscaping that can cope with salt water eg: Casurina, Mangroves, and some
species of Paperbark Eucalypts.

* May need to replace affected existing trees.
» Continuing deterioration of structures, carpark, and infrastructure.
» Park function is affected four times a year.

Impacts: Views towards the water from the Park will be reduced. Structural modification to the
seawall required to achieve stability.

Budget framework: Costs for additional material would be incurred. However structural
instability may cost additional amounts to remediate.

Assessment: This option does not offer improvements in structural stability and does not
satisfy any of the criteria set out in the objectives, such as preventing flooding or continuing

degradation of park.

Recommendation: Not recommended.

PR
7]
=i T 1 iy Bl b
"q:prunl-
L] qr": Ty
e e ey (g

QPFTION 28
RETAIN THE EXISTING SEAWALL, INCREASE HEIGHT BY 3008
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9.2.3 Option 2c - Retain the existing seawall and increase height to RL 1.80
In this option, the seawall is rebuilt to Patterson Britton (PB) specifications to a new height
above King tide levels. The parklands are maintained under current conditions.

Analysis and limitations of the option:
» Sea water will still enter park through drainage pipes.

» Heritage qualities of seawall are altered.

» Seawater would penetrate through the seawall and flood the park.

» Soil conditions worsen due to poor drainage and increased salinity.

» Health of existing trees would continue to deteriorate.

» Limited landscaping that can cope with salt water eg: Casurina, Mangroves, and some
species of Paperbark Eucalypts.

* May need to replace affected existing trees.

» Continuing deterioration of structures, carpark, and infrastructure.

Impacts: Rebuilding the seawall to a new height, with new foundations, geotechnical fabric
and back filling is required. Views towards the water from the Park will be modified. Without
any intervention to the levels of the park, lower portions of the park will continue to be flooded
through existing drainage systems (connected to the sea) especially during heavy rains and
high tides. Ponding time could be reduced through additional drainage.

Budget framework: Substantial costs for the rebuilding of the entire seawall fronting Orchard
and Gibberong Parks. Costs would be more than Options 1, 2a and 2b.

Assessment: The replacement of the entire seawall is a considerable operation that would
require a longer timeframe. The improvement to the seawall does not offer a sustainable
solution to the longevity of the Park, trees and structures, due to continued seawater flooding
at the seawall and drainage system. Revisions to the drainage system in the park would be
considerable.

Recommendation: Not recommended.

=

s
- |'¢ BT
—_ = - Tt v Tl e
T - e e
i m.‘h:"-mrhu

Iraficafie pcinding drsnags -
OPFTION 2C

REBLILD EXISTIMG SEAWALL, INCREASE HEIGHT BY 300MM
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9.3 Option 3 — Rebuild the seawall to RL 2.10; raise the park level in

stages

In this option, the seawall is rebuilt to Patterson Britton (PB) specifications to a new height
above King tide level RL2.10. The parklands are also raised in stages:
* Increase park levels locally between trees and shelters (undulating park).

» Install more stormwater drainage to drain tidal and stormwater discharge from the lower
portions of the park.

» Future localised fill staged with improved soil mix at replacement trees. Install new soil
drainage system above RL 1.80 to avoid King tide level (staged operation fill to RL2.10)

» Pavilions/shelters are raised when they undergo major maintenance works or in stages.

Analysis and limitations

» Accept localised inundation around retained trees gravel or pave around trees where grass

cannot grow.

» Pavilions/shelters may be raised when appropriate in a staged operation. Accept localised
inundation around structures, gravel or pave around trees where grass cannot grow.

» Eventually, the staged operation would result in a park that is raised to RL2.10 throughout.
» RTA to raise Bobbin Head Road.

Impacts: Views to the water will be impacted from lower parts of the park (especially from

pavilions and shelters) after seawall height is increased. Shelters and trees remain at current

levels which may not be visually pleasing and would flood at King-tides, affecting function. Th

e

drainage system for park would have to be adjusted twice. Trees that are regarded as healthy

will be retained, unhealthy ones removed. Limited immediate impact on existing landscape
and heritage items. Historic layout of Orchard Park may not be possible due to level changes
until raised levels are complete.

Budget framework: Significant cost of operation spread across stages thereby lowering
upfront costs. Total costs could be more in the long-term due to staged operation.

Assessment: A staged solution leading to a sustainable outcome that improves the overall
condition of the park with staged impacts to landscape and heritage items. However, short-
term park experiences may be limited by restricted views and access to the water.

Recommendation: This option should be considered carefully and only if budget constraints
apply. Not a readily supported option.
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OFTION 3
REBUILD SEAWALL TO INCREASED HEIGHT, RLASE PARK LEVEL IN STAGES
Stage 1
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9.4 Option 4 — Rebuild the seawall to an increased height; raise the
park level once

In this option, the seawall is rebuilt to Patterson Britton (PB) specifications to a new height

above King tide levels RL2.10. Provide a new promenade, and interpret the parking layout.

The parklands and structures are also raised to RL 2.10.

Analysis and limitations of the option

» Install new soil drainage system with new improved soil mixes.

« Install new irrigation system.

* Restore original landscape layout and interpret.

» Pavilions/shelters are raised once. Shelters at new level, pavilion on step.
» Improve parkland amenities / shelters and finishes.

* New Masterplanning to reduce vehicle parking impacts

* Repair or replace utilities and services

* RTA to raise Bobbin Head Road.

Impacts: Landscape impact is minimal due to the limited number of trees affected.
Construction impacts are considerable. Landscape improvements would be significant,
including 1930’s design restoration. Built structure heritage would be impacted due to
increased height of structures, but ultimately the amenities could be improved at the same
time. Masterplanning to reduce vehicle parking at the foreshore would be possible, with a new
grassed foreshore area with seating and a hard surface promenade. Visual and amenity
restoration would be achieved. LMP, CMP and MP objectives would be achieved.

Budget framework: Considerable development costs with low ongoing maintenance.

Assessment: A considerable improvement to the condition of the park would be achieved,
with heritage and landscape impacts due to increased height of the park, structures, paving,
utilities and new plantings. Restoration of the 1930’s landscape design is regarded as highly
desirable. The outcome would be consistent with the long-term parkland vision; CMP, LMP
and Masterplanning objectives. The longevity of Bobbin Head would be ensured.

Recommendation: This option should be considered in the light of a permanent solution to
the problems of park inundation, park and amenity improvements. This recommendation would
improve sustainability.
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OPTION &
REBUILD SEAWALL TO INCREASED HEIGHT, RAISE PARK LEVEL ONCE
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9.5 Option 5 — Rebuild the seawall to RL1.80 build a second
retaining garden wall to RL 2.10, raise the park level once to RL
210

In this option, the seawall is rebuilt to Patterson Britton (PB) specifications to the original
seawall height. A second landscape retaining wall (second seawall) is constructed approx 5-7
metres behind the existing seawall. Construct a lowered and hard surface promenade. The
original parking layout would be interpreted. The parklands and structures are also raised to
RL 2.10 at once.

Analysis and limitations of the option

* A new hard surfaced promenade edged with a landscape wall would provide a new amenity
for the park.

» The landscape wall would require drainage and foundation system, could be constructed of
concrete or sandstone.

* Install new soil drainage system with new improved soil mixes.

« Install new irrigation system.

» Restore original 1930’s landscape layout.

» Pavilions/shelters are raised once. Shelters at new level, pavilion on step.

» Improve parkland amenities / shelters and finishes.

* New Masterplanning to reduce vehicle parking impacts

» Repair or replace utilities and services

* RTA to raise Bobbin Head Road.

Impacts: The new landscape garden wall would provide interpretation for the original park
levels. This wall would edge the new promenade and provide seating along the Orchard Park
foreshore. Landscape impact is minimal due to the limited number of trees affected.
Construction impacts are considerable. Landscape improvements would be significant,
including 1930’s design restoration. Built structure heritage would be impacted due to
increased height of structures, but ultimately the amenities could be improved at the same
time. Masterplanning to reduce vehicle parking at the foreshore would be possible, with a new
grassed foreshore area with seating and a hard surface promenade. Visual and amenity
restoration would be achieved. LMP, CMP and MP objectives would be achieved.

Budget framework: Considerable development costs with low ongoing maintenance.
Additional costs over Option 4 for the construction of foundations for the new 300mm high
landscape retaining wall.

Assessment: A considerable improvement to the condition of the park would be achieved,
with heritage and landscape impacts due to increased height of the park, structures, paving,
utilities and new plantings. Restoration of the 1930’s landscape design is regarded as highly
desirable. The outcome would be consistent with the long-term parkland vision; CMP, LMP
and Masterplanning objectives. The longevity of Bobbin Head would be ensured.

Recommendation: This option is recommended. The new landscape retaining wall is a new
seating and feature of the park.
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The new landscape design would be considered a permanent solution to the problems of park
inundation, park and amenity improvements. This recommendation would improve
sustainability.

DPTION §
REBUILD SEAWALL TO ORIGINAL HEIGHT, BUILD SECOND RETAINING GARDEN WALL, RAISE PARK LEVEL ONCE
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10.0 Conclusion

Options 1-5 present a number of advantages and disadvantages for DEC to consider. The
long term improvement of the Bobbin Head parklands include:

* Improving the general amenity and the general environment.

» Reconstructing and raising the seawall above the King tide levels (RL1.80) subject to flood
study.

« Installing suitable geotechnical fabrics to prevent leaching of soil and to limit subsidence.

» Constructing new seawall foundations to slow and limit rotation and subsidence, subject to
further detailed geotechnical testing and reporting to confirm detail design.

» Providing suitable drainage, utility and irrigation systems.
* Removing of unsuitable saline topsoil (100mm-300mm — refer to soils reports).

» Increasing parkland levels above the King tide levels at least RL 1.80 installing drainage
system and additional fill 300mm above suitable sandy rooting soils to RL 2.10.

» Upgrading and raising shelters and parkland amenities to RL 2.10, providing new scour
protection for roof drip lines.

* Modifications to RTA road to raise to parkland levels.
» Planting a new landscape to the 1930’s landscape design and interpret the heritage.

» Masterplanning new parking layouts to reduce the visual impact of motor vehicles on the
park.

» Providing a suitable promenade, with seating and shade areas.

Figure 9 is a diagrammatic summary of the options with advantages and disadvantages listed.
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RETAIN EXISTING SEAWALL [ EXISTING CONDITION

OPFTION 24
REBLUILD EXISTING SEAWALL, HEIGHT REMAINE AT EXISTING LEVEL

PN

OFTION 28
RETAIN THE EXISTING SEAWALL, INCREASE HEIGHT BY 300MM

AN

OPFTION 2C
REBUILD EXISTING SEAWALL, INCREASE HEIGHT BY J00MM
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QPTION 3

REBUILD SEAWALL TO INCREASED HEIGHT, RAISE PARK LEVEL IN STAGES

OFTION 4

REBUILD SEAWALL TO INCREASED HEIGHT, RAISE PARK LEVEL ONCE
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OFTION §

REBUILD SEAWALL TO ORIGINAL HEIGHT, BUILD SECOND RETAINING GARDEN WALL, RAISE PARK LEVEL ONCE
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11.0

. I oryibearn Mosmsoe | Bobbin Head + Apple Tree Bay Precincts, Ku-ring-gai Chase National Park Master Plan

Documentary Sources

» Patterson Britton & Partners Pty Ltd; 1997; Bobbin Head and Apply Tree Bay Seawall
Restoration and Management Plan.

* GHD; Plan of Management — Ku-ring-gai National Park Plan of Management.

» Various letters and correspondence.

12.0

Report Limitations

12.1 This report was produced without any information on flooding and tidal co-relation, a
study and report is required to confirm suitable levels. All “RL” figures in this report are
based on assumptions regarding sea tidal information only.

12.2 Additional geotechnical reports will also be required at detail design stage for:

.

seawall

pavilion and shelters
toilet block

Bobbin Inn

retaining walls

12.3 Detail design documentation and other consultancy services would be required at a
later stage of design development.
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13.0 Soils Report

(Sydney Environmental and Soil Laboratory Pty Ltd, 2006)

Please find attached report.

14.0 TLB Facsimile dated 6 February 2006 — review of Bobbin
Head Seawall Advice
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Improving Soil Conditions for Trees and

Turf at Bobbin Head and Apple Tree Bay

January 2006

Scope

The following discussion is provided to Conybeare Morrison International Pty. Ltd., head
contractor for the Bobbin Head and Apple Tree Bay Master Plan project for the National
Parks and Wildlife Service (NPWS).

The discussion concerns the remediation of soil conditions for the Bobbin Head and
Apple Tree Bay park areas based on a review of existing site observations, previous soil
or geo-technical related studies and plans submitted to NPWS over several years.

While none of the previous studies provides a complete picture of soil conditions for
horticultural purposes the GHD report provides some. The direct first hand knowledge of
the author in the Orchard Park area is used to provide some level of certainly to these
preliminary opinions and advice.

Since the purposes of these previous studies was not necessarily focussed on the
health of parks and gardens the conclusions and suggested remedial work herein
should be considered tentative and subject to further site specific investigation prior to
any precise specification of works programs.

Four documents are chiefly relied upon as well as first hand observations from TAFE
student field days conducted with the aboriculture group run by Judy Fakes of Ryde
TAFE in May 2005. These unpublished observations of student project write ups from
Ryde TAFE conducted under the supervision of Sydney Environmental and Soil
Laboratory are cited as TAFE 2005.

The documents chiefly relied upon are-



1. Bobbin Head and Apple Tree Bay Management Plan. Gutteridge Haskins and
Davey Pty. Ltd. 1991.

2. Arborists Report: Bobbin Head and Apple Tree Bay Picnic Areas . The Tree Wise
Men 2004.

3. Conservation Management Plan for Orchard Park. Bachman et. al. 2003.

4. Conservation Management Plan for Gibberagong Park. McGoverne 2003.

5. TAFE Arboriculture Certificate, Fakes, J. and Leake, S. (2005) Observations from
field work component, Reasons for decline of Metasequoia semperivens Bobbin
Head Orchard Park. Unpublished field notes and student submissions.

6. Douglas Partners 1998. Report on Preliminary Geotechnical Investigation,
Damaged Toilet Block, Orchard Park. Bobbin Head.

In this report an attempt is made to identify the major soil related reasons for failure or
poor condition turf and tree components of the park and to suggest remedial actions.
The suggested actions are given in order of lowest to highest anticipated cost which is
directly related to the likelihood of a permanent solution to the problems (ie lowest cost
is least likely to provide permanent solution). Advice is offered on which is the most
appropriate action for a given area but this must be subject to more detailed site specific
investigation before any degree of certainly of improvement can be provided.

Background
Soil Physical Properties

All three areas of interest, Gibberagong, Orchard Park and Apple Tree Bay are formed
on in-filled estuarine bays. While dredging of the adjacent waterways may have
contributed to some of the infilling indications are that the surface metre or so is formed
from imported material of, sometimes, foreign geology. Student work in Orchard Park
(TAFE 2005) indicated layers and lenses of what appears to be clay soil of Wianamatta
Shale origin at least in part. Douglas(1998) indicated highest penetration resistance in
the first metre or so indicating highest density and compaction (and almost certainly
lowest permeability). This observation fits with the findings of TAFE 2005. GHD
indicated some areas where the surface fill is more sandy and silty but | would
challenge their conclusion that this material is of suitable permeability. It could be that
closer to the seawall or in locations where sandy fill was used the fill is more silty/sandy
and of dredging origin but it is not a guarantee that the whole profile is composed of
permeable material. | would also challenge a conclusion that this silty/sandy material is
providing a suitable rootzone for trees. Chemically such sandy materials can be very
nutrient deficient. Not having extensive survey work of the whole park the existence of
dredged sandy materials close to the surface cannot be ruled out.

In Apple Tree Bay GHD indicate that the fill is of possible local Hawkesbury sandstone
origin but still very stony and compacted. In our experience sandstone materials can be
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very unsuitable as soil, compacting to very high densities even if small clay contents are
present.

Generally the picture is one of uncontrolled fill with little or no thought put into creating
suitable tree rootzones during construction. This is hardly a criticism since most of the
knowledge regarding tree rootzones has only emerged in the last 15 years or so.

GHD indicate that “white” sand was present in all bore logs at Orchard Park at around
1m. The student TAFE 2005 work confirmed this. The same level of detail is not
available for Gibberagong and Apple Tree Bay, only that the surface soil at Apple Tree
Bay is “gravely”, very compact and stony (GHD). A sieve test analysis of sands found at
depth in Orchard Park by TAFE students is attached. It is typical of water sorted sand in
sandstone geology.

It is likely that alluvial silty loam, the most commonly available “topsoil” in Sydney, was
used to cap the original fill, topdress, re-form and repair areas over time. This soil type
shows an evenly graded particle size distribution (equal quantities of medium, fine and
very fine sands, fine and coarse silts and some clay). Experience in other parks shows
that it compacts to high densities with no structure and aeration and is particularly ill
suited to resisting pedestrian traffic in busy parks.

In a significant portion of Orchard Park closest to the seawall occasional inundation by
saline tidal water occurs by movement of very high tides up the stormwater drains.
Today the areas affected by this can virtually be delineated by the absence of grass
with bare soil areas showing salt efflorescence in dry weather. Trees in this area,
particularly one of the original Cupressus (Tree 117 in Tree Wise Men Report) are
showing dieback and decline. Many have been lost over time, most likely as a result of
salinity. A number of other specimens, notably a Norfolk Pine have grown very poorly
from inception, appear spare and unthrifty, with salinity being the most likely cause.

Work by GHD and TAFE (2005), in Orchard Park confirm that water tables at 1.0-1.5m
are not saline until within about 10-15m of the seawall. In places both parties identified
surface salinity as greater than salinity of the water table. This confirms a model of
surface inundation of impermeable soils by saline water with subsequent evaporation of
saline water leaving a “salt scald” surface. GHD correctly identify, in my view, that the
salinity is not a result of rising saline water tables. Soil tests by TAFE (2005) showed
hyper-saline (salinity higher than seawater) in surface soils where ponding of seawater
occurs, confirming the evaporative model.

The hydrology of these areas is likely to be unusual with the surface water system
arising from rainfall and tidal flooding essentially separate (although cross connections
could occur) from the flux of ground water flowing from the base of the sandstone hills
through the sandy subsurface layers, and at some point within 15 to 10 m of the
seawall, meeting the saline tidal water. Surface soils, as a result of this system are likely
to alternate between dry, saline and waterlogged, a very hostile environment for tree
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roots. In some cases tree roots may penetrate the impermeable layers through cracks
and fissures to find a permanent fresh water table below but, given that soil oxygen
levels are likely to be low in this saturated sand layer, the functioning of any such roots
is likely to be limited.

Aside: The Functioning of Tree Roots

The roots of plants require oxygen to absorb water and nutrients, grow and indeed live.
The atmosphere is 21% oxygen. Roots cannot absorb optimal water and nutrients below
15%, cannot grow below 12%, cannot function at all below 5% and cannot live below
about 3% oxygen. This explains why, in the typical soils of forests the root system forms a
“root plate” with 90% of the root within the surface 300mm. Notions of “root balls” and “tap
roots” must be abandoned in soils with a heavy clay subsaoil, there is insufficient oxygen
for roots to live. Only special trees adapted to waterlogged soils, or trees growing in deep
well aerated sand will produce root systems other than plates. In a normal soil with 200-
300mm of loamy or sandy and well aerated A horizon the roots spread horizontally up to
two or even three times the canopy height. Notions of roots extending to the “drip line” of
the canopy must also be abandoned.

Where the fill layers are not so impermeable and are, as GHD indicate in places,
sandier, roots may form a deeper system which is likely to be less prone to drought. It
must be remembered, however, that if the roots of older plantings did develop to depth
and then an inappropriate surface treatment, soil build up, or “blinding” of the surface
sandy layers with silt and dust occurs, the subsoil oxygen levels will drop and these
deep root systems can die. This is likely to occur in parks with a long history of ad-hoc
surface changes.

Soil Chemical Properties

It is commonly assumed that trees do not need special attention with regard to soil
nutrients and that being long lived and slow growing they find all the nutrients they need
over time. In a natural forest environment where nutrients are recycled through the litter
layer this might be true. In an anthropic soil, made from subsoil and fill, where nutrients
are constantly removed through mowing and leaf litter removal this is certainly not true.
It is perfectly obvious to any experienced person that trees are highly responsive to
added soil nutrients and that poor or slow growth of trees in chemically poor soil can be
greatly improved by the use of fertiliser.

Maintaining reasonable soil chemical properties will also help plants of all kinds growing
in soils with poor physical properties. Thus plants with adequate nutrition produce better
root systems in compacted dense soils than starving plants.
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Aside: The Bioaccumulation of Limiting Nutrients

The chemical constituents in the geology are not necessarily optimal for plant growth, but
universally we find that topsoils from differing geology are remarkably uniform chemically. The
vegetation community seems to “bioaccumulate” nutrients that are limiting into a certain
chemical “window of life”. How does it do this? By recycling limiting nutrients through the intact
litter layer. Thus even a sandstone derived topsoil will show phosphorus and potassium levels
significantly higher than the underlying geology. This Bioaccumulation of Limiting Nutrients
takes time, a stable litter layer and a closed nutrient system. Parks are open systems. Nutrients
are lost through mowing, litter removal etc. The geology of this park is fill, not topsoil, the
vegetation has had little time to bioaccumulate and the nutrient system is open. Thus nutrient
ratios in the surface do not reflect optimal conditions. Intelligent use of fertiliser can make up for
the open system losses and greatly shorten the bioaccumulation time, turning fill into topsoil.

Park trees are not “set and forget” installations. Park soils become depleted because of
the constant removal of soil nutrients from mowing and removal of falling leaves and
organic matter. Tree growth itself is net acidifying of soils as the alkaline or “basic” ions
calcium and magnesium are taken up into the growing canopy. It is common to find
soils in older parks acidic and severely nutrient depleted unless intelligent and informed
soil nutrient replacement programs have been in place. Most often trees are the
unintentional beneficiary of turf fertiliser programs but such programs are not
necessarily balanced for making good the actual nutrient deficiencies occurring. For
example turf fertilisers often emphasise nitrogen and phosphorus over potassium.

The attached test results from GHD and from TAFE 2005 addresses just two areas of
the park but both show either significant soil acidity and/or deficiencies of potassium,
phosphorus, nitrogen, sulphur and magnesium roughly in that order. In some places
phosphorus is adequate in others deficient but potassium appears to be a common
deficiency. Potassium deficiency is particularly common in older parks and results from
constant removal of clippings and leaf litter. Potassium is also particularly prone to
leaching losses.

Conclusions

Generally it must be concluded that the geological and maintenance history of the parks
has resulted in several problems summarised as follows-

1. Subsidence resulting in levels prone to occasional tidal inundation,

2. An “inverted” soil profile with less permeable or impermeable material overlying
coarse permeable sand. Natural soils never show this. Perched water tables will
result following rain or tidal inundation.

3. A complete inability for saline water to leach or be otherwise removed (eg by
“‘dams” formed by curbing and guttering) and hence evaporation is the only
means of water being lost, leaving salt scalds behind.
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4. Very low permeability and ponding meaning that rainfall and irrigation cannot
function normally to desalinate the profile. In highly permeable soils a single
100mm rainfall event can completely desalinate 1 metre of saline soil.

5. In areas of the park not subject to salinity there is virtually no “A horizon”. Tree
roots grow essentially in the surface layer of clayey fill.

6. Where alluvial topsoil was imported it has severely compacted into a massive
unstructured mass preventing aeration and drainage.

7. Neglect over many years of soil chemical properties resulting in severe acidity,
potassium and other nutrient deficiencies. Trees and turf suffering nutrient
deficiency are less able to cope with adverse physical properties also. While
adequate nutrition will not overcome physical problems it will certainly assist
plants to cope better.

Solutions

This analysis leads to a number of possible interventions aimed at solving or at least
alleviating the major problems facing turf and trees cover in the parks. These
interventions include both chemical (soil amelioration and fertilising) and physical
improvements. The two are not mutually exclusive and in some areas both
inverventions may be needed.

Remedial actions or interventions, in order of increasing cost and likely degree or
permanence of amelioration can be summarised as follows-

1. Chemical Soil Amelioration. There is every expectation that turf and tree
conditions could improve significantly, in the non saline areas, using a
combination of lime or dolomite and a good quality high analysis NPK fertiliser
with an appropriate NPK ratio reflecting the soil nutrient deficiencies. The actual
NPK formulation chosen should be subject to closer mapping of soil chemistry
across all sites but generally a high analysis fertiliser with an NPK' ratio around
8:4:12 should be considered with the aim of correcting potassium deficiency.
There is not sufficient topsoil chemical analysis to be sure of the nutrient
deficiencies prevailing in each section of the park and the general NPK mix
suggested is notional only at this stage. Subject to more extensive soil testing
additional amounts of potassium may be required around individual trees or
particularly deficient areas. Special fertiliser blends can be made up if necessary.
For costing purposes allow 200 grams per square metre of lime or dolomite
(similar cost) and 100 g/sqm of NPK fertiliser (allow around $ 750 per tonne)
spread preferably in 2 applications 12 months apart. Allow annual additions of 20
g/sgm of NPK fertiliser for future maintenance for at least 5 years and thereafter
every two years.

2. Sand Slitting, Coring and Topdressing. The simplest approach to improving
surface soil conditions for both trees and turf is to mechanically cut slits and
cores and then topdress, filling the slits and cores as well as leaving 10-20mm of
the topdressing material on the surface, with a medium sand. Contractors are

Bobbin Head and Apple Tree Bay Soil Conditions
Sydney Environment & Soil Laboratory and Simon Leake
For: Conybeare Morrison and NSW Dept Environment and Conservation  Page 6/13



available to do this work that is commonly done on sports playing fields where
similar physical problems occur. Mechanical aeration with spiked rollers provides
temporary relief only and is usually performed twice yearly consuming significant
labour resources for no permanent relief. Sand slitting is usually combined with a
fertiliser application in spring before root growth commences. Soil removed in
the slitting and coring operation must be removed. The sand used must be a
medium size sand with little or no fines and may have around 5-10% composted
organic matter by volume added. Specifications can be provided. The operation
can occur up to the critical rootzone (CRZ) but not within it.

Aside: The Critical Rootzone of Trees. Defined as the area close to the stem where any
mechanical damage is unacceptable the CRZ varies but a general rule of thumb is a radius
7 times the trunk diameter. Shallow coring but not slitting can occur within the CRZ. Any
root damage done outside the CRZ is quickly made up by the trees responding to the better
physical environment.

This process will not relieve the saline areas and, naturally, will not be of much
use where existing soil is permeable and sandy. It would certainly be
appropriate, from existing knowledge, for all non saline areas in Orchard Park.

Existing trees can handle safely up to 50mm of sandy material being placed over
their rootzones. Any deeper than this and the risk of suffocation and death of
roots increases.

3. Strategic Topsoil Replacement. In strategic areas around severely stressed
trees or grossly compacted high wear areas, complete replacement of the
topsoil, or replacement in trenches radiating out from tree trunks (avoiding major
root destruction ie manual soil removal within the CRZ) has been shown to
produce sometimes dramatic improvements. Soil again should be a medium
sand material with perhaps some allowance for fines (eg maximum 10% silt plus
clay), some organic matter, and some fertiliser. Allow 200mm of soil replacement
around trees and 250mm in the worst high wear areas.

Aside: Soil Around Pavilions: Topsoil replacement will not solve the problem of wear around
picnic pavilions and intense desire lines. Shade, damp, drought and intense constant use leads
to the inevitable conclusion that no soil profile or turf will ever cope and the consumption of
resources attempting it will be money wasted. A number of “hard” surface options occur ranging
from artificial turf to extension of sandstone flagging. Combine such hard surfacing with the
installation of drains to remove water that tends to pond around the main pavilion.

4. Complete Reconstruction. This approach is virtually mandatory in the salinised
areas of Orchard Park and in areas to be reconstructed at Apple Tree Bay. The
program fits in with the current notions of increasing the soil elevation in Orchard
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Park above the high tide levels. Basically the approach is to provide at least 200
and preferably 300mm of sandy root zone soil over the clay or impermeable base
and install a drainage system. At the interface of the two soil layers a systematic
drainage system must be installed in a “herringbone”, “grid” or other drainage
pattern. Ideally, branch drains of 50mm slotted agricultural drain pipe must be no
more then 1m apart for best effect. Trunk drains are usually 100mm slotted ag

drains and these must beconnected to stormwater outlets.

Ideally, the system levels should be designed such that the very highest tidal
inflows do not backflush up the drains. In such a situations the pallet of trees
available is very wide and would include species not normally tolerant of salinty.
This would probably require raising existing levels in orchard park by over
400mm. As a compromise, if drains are at such a levels that saline tides do reflux
up the drains then highest tide level should not be allowed to come within 200mm
of the surface. In this situation some salt tolerance in the trees plantings is
essential. The diagram below illustrates the fundamentals of the system.

Fiqure 1. Reconstructed Park Soil Profile
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In salinised areas removal of the surface 100-200mm of salinised fill will be
required before topsoils are installed. Where this occurs subgrade levels can be
brought up to within -300mm of finished RLs using clean, preferably sandy, fill.
There is little advantage in making topsoils deeper than 300mm and in fact
deeper layers of sandy rootzone soil than this can be “droughty” and lose
cohesion in the surface resulting in loose sand at the surface.

Specifications for particle size distribution, organic matter content, fertiliser use
and work procedures for the new sandy rootzone soils can be provided.
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It is very likely that existing trees in reconstruction zones will not be able to cope
with the changed soil levels of up to 300mm. There is little that can be done
about this and removal of such trees is probably the only solution. Replacement
of similar or identical species into the new improved soil conditions will provide a
far more satisfactory solution. Trees chosen for this area must be tolerant of
some, at least intermittent, salinity. Trees likely to cope with this situation, both
indigenous and “heritage” are-

Ficus rubiginosa — Port Jackson Fig.

Araucaria hetrophylla — Norfolk Island Pine

Melaleuca quinquinerva and Melaleuca spp — Paperbarks

Casuarina glauca — Swamp She-oak.

Eucalyptus botryoides and robusta — Swamp mahogany

Livistona palms

Phoenix canariensis — Canary Island Date

Syzygium spp Lilli pilli species

Glochidion ferdinandi — Cheese tree

Pinus Halepensis — Allepo pine

Ficus microcarpa — Small leaf fig

Washingtonia filifera Washingtonia Palm

Note that in northern hemisphere texts Populus spp are generally considered
tolerant of salts but Cupressus spp are considered intolerant except C. arizonica
which is considered moderately tolerant. These lists are not definitive and local
experience with the species should be used to draw up final lists of trees that will
confidently cope with the intermittent salinity regime.

5. Tree Replacement. When replacing trees in areas not specifically reconstructed
an opportunity to improve the soil profile exists. This should involve constructing
a “planting vault” 2m by 2m by removal of all impermeable fill material down to
the underlying sand and backfilling this excavation with sandy medium to connect
the upper permeable layer with the lower dredged sand layer at depth. Remove
and replace the surface 300mm within a 3m square with a sandy rootzone mix as
specified for reconstruction areas. The new profile is illustrated in Figure 2.

This technique of “connecting” surface sandy soil to sandy permeable subsurface
layers has the advantage of allowing slow percolation of excess water, and better
penetration of oxygen to depth allowing a deeper root system to develop, as well
as connecting roots to a permanent water table of (mostly) fresh water. The
technique may not be desireable in the areas of saline water table within 15m of
the seawall unless species are know to be highly salt tolerant. The technique will
prevent ponding but is not designed to cope with peak stormwater flows (ie is not
a stormwater drain). It is always desireable to install 2 to 4 50mm slotted Ag
drains leaving them open to the surface to further ensure good aeration at depth.

Bobbin Head and Apple Tree Bay Soil Conditions
Sydney Environment & Soil Laboratory and Simon Leake
For: Conybeare Morrison and NSW Dept Environment and Conservation  Page 9/13



The technique could be modified to improve existing trees by auguring 300mm
holes around ailing trees and backfilling with sand to allow slow salt removal and
new effective rooting volume for sick trees. These well drained augur holes
could then be connected with any surface trenches or slit drains to be installed.

Figure 2. Tree Replacement Detail.
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In areas that are not salinised or prone to tidal inundation some compromise of
this installation is possible, reducing topsoil sandy rootzone mix to say 200mm
and reducing or even eliminating the 2m square “connection” replacing it with just
two or three 300mm auger holes to allow some root penetration to depth.

Where no subsurface sandy layer exists that can practically be connected to, soil
replacement and the reconstruction of A and B horizons will be required.

Roughly this involves removal of surface 200-300mm, amelioration of the existing
compacted subgrade buy ripping and application of ameliorants (eg lime and
gypsum but subject to testing), and replacement of the A horizon with permeable
sandy loam materials. There is little point in simply replanting trees in the present
hostile physical conditions.

Effort expended at the planting stage is rewarded with faster growth rates, better
structured root systems and better resistance to future stress.
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6. Apple Tree Bay. The exact nature of the fill here is not known but surface
conditions of turf and slow growth of trees indicate it is not favourable for park
development. Since it is likely that considerable reconstruction is to occur at
least on the bay front area the advice regarding reconstruction should be
followed with 200-300mm of sandy rootzone soil installed. Drainage may not be
required if some cross fall or slope occurs and/or slope lengths are less than
10m. Subgrade\s probably need amelioration by ripping and addition of
ameliorants prior to replacement of topsoil. In other areas sand slitting, coring
and fertilising may provide an adequate response for turf.

Summary

A range of easily identifiable soil related problems for both turf and trees can be found in
Bobbin Head and Apple Tree Bay parks related to the history of bay reclamation,
subsequent occasional tidal inundation and general management of tree rootzone
conditions both physical and chemical.

While the areas have not been subjected to a systematic soil survey focussed on the
needs of trees and turf, broad conclusions and recommended solutions can fairly
confidently be identified based on the piecemeal work available. Choice and final
design of a solution for a given area may in many cases require some site specific
analysis.

Adverse soil physical conditions, where impermeable variously clayey fill overlies
original sandy bay deposits, are virtually uniform across the sites. The severity of the
poor drainage and soil aeration resulting from this inversion of the normal soil profile
varies across the site with some areas having produced good growth of trees over the
last 70-80 years and other areas virtual stunting suspension of plant growth.

Where these poor physical conditions have coincided with tidal inundation, trees have
actually been killed or are in serious decline.

Landscape technology or urban soil science has advanced greatly in the last 15 years
so that reliable and tested solutions to these problems are available. A series of
interventions can be identified ranging from simple improvement in soil chemical
properties to full reconstruction of the entire soil profile. The particular choice of option
for a given area depends on the interaction of several considerations not least of which
is cost. Further detailed site investigation is required before the best option (ie the
cheapest option with a good chance of success) can be chosen. Progressing options
should also be considered, eg fertilise now but plan to slit and core and replace
individual trees within the next 5 years. The following Table attempts to provide a guide
on the type and applicability of these interventions-
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Intervention Program Most applicable to-

1. Chemical Soil Amelioration Non saline areas of reasonable tree growth and

(lime/dolomite and NPK fertiliser) performance and acceptable soil physical

or special corrections properties with valued specimen trees and turf

2. Sand Slitting, Coring and Non saline areas of worn turf, compacted tree

Topdressing rootzones and general improvement of all park
areas

3. Strategic Topsoil Replacement | Stressed valued specimen trees, areas of
compaction and desire line wear

4. Complete Reconstruction All salinised areas and any area to be
reconstructed including Apple Tree Bay

5. Individual or Group Tree Any saline or non saline location outside of

Replacement reconstruction areas where new major tree

specimens are to be planted

It is not proposed that the reconstruction of salinised areas will completely cure the
problem as subgrades may remain saline. Additional confidence will be provided by
choosing tree species with some salt tolerance. In reconstructed areas the limitations of
salt tolerance mean that some of the original, now heritage species, notably Cupressus
species, may not be worth replanting.

Given the combined stresses of shade, compaction and high traffic use it is viewed as
consumptive of resources and probably impossible to maintain grass cover in certain
areas. In particular, for the areas around the heritage pavilions and intensively used
desire lines hard or semi hard surfacing should be considered as the only practical
solution. Options are artificial turf, pavers, stone flagging but all should be accompanied
by drainage work to remove saline water after flooding occurs.

Simon W. Leake BScAgr(Honsl) AIAST ASPAC ASSSI 3/2/06
Principal Soil Scientist
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Appendix 3: Apple Tree Bay Seawall Advice Report - CM*

Apple Tree Bay Seawall Advice Report was produced by CM* and Context with assistance of
Taylor Lauder Bersten and SESL for DEC consideration in February 2006.

During the Masterplanning of Apple Tree Bay, DEC decided to adopt Option 3 in the report. Sea
levels stated in this report are estimates only and subject to further investigation.

Please also refer to:

Appendix 1.6 - Improving Soil Conditions for Trees and Turf Report
Appendix 1.7 - Marine and Structural Engineering Report

August 2006
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EXECUTIVE SUMMARY

The Department of Environment and Conservation (DEC) and park management
requested that Apple Tree Bay eastern parkland revetment / boat launch of Apple Tree
Bay parklands be investigated as part of the 2006 Masterplan. Early advice on heritage,
seawall and water edge design conditions are considered in this report. The construction
of a seawall on a revetment is currently proposed by DEC for the 2006 financial year (end
May 2006). Confirmation of the DEC proposal is required as part of the Conservation
Management Plan, Landscape Management Plan and 2006 Masterplan. This report
provides information on:

1. Background information on the landscape design and parking conditions, revetment,
boat launch, land reclamation, safety conditions, vehicle and pedestrian conflict
areas.

2. Heritage information regarding Apple Tree Bay, revetments, materials, natural and
cultural heritage of the parklands.

3. Results of a Value Management Workshop to investigate the revetment, park
landscape, and general amenity leading to a series of design options for this area of
Apple Tree Bay parklands.

4. Recommendations for the parklands and seawalls that will be consistent with the
Conservation Management Plans, Landscape Management Plans and
Masterplanning 2006 vision, and Ku-ring-gai Chase National Park Plan of
Management.

The water edge, parklands, launch area and parking construction should result in
sustainable outcomes; taking precautionary management principles, intergenerational
equity and best practice into account. The recommendations in this report confirm the
preference for long-term objectives to achieve the Masterplanning vision of an enhanced
visual experience of the passive recreational and landscape area at Apple Tree Bay. The
recommendations include:

« Providing new amenities, improving existing amenities and the general environment.

» Providing a new canoe launching area and maintaining the boat launch facility.

* Ensuring the park is above the King tide levels.

» Constructing a new water front / edge

» Providing suitable drainage, utilities and irrigation systems.

» Creating a new informal landscape.

* Interpretation of heritage.

» Masterplanning new parking layouts to reduce the visual impact of vehicles on the park.
» Providing a safe, durable, enhanced water edge, with seating and shade areas.

Options 2, 3 and 4 presented in this report would achieve these objectives. This report has
been prepared prior to community consultation and DEC management consideration.
Consequently, this report should be regarded as preliminary. The Masterplan reports (and
LMP / CMP) will be updated with future decisions regarding the selection of a preferred
option.
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EASTERN WATER EDGE TREATMENT
1.0 Background

Apple Tree Bay parkland was reclaimed with fill on mud flats between 1955 and 1962. The
park is generally used as an overflow parking area for boat trailers and cars from Bobbin
Head. The northern edge of the park, along Apple Tree Creek, is formed by a sandstone
seawall. The eastern edge comprises a jetty seawall, ramped concrete boat launch and a
rubble revetment area leading to the water edge.

The Department of Environment and Conservation (DEC) reports safety concerns associated
with the gently raking eastern revetment area. Rubble comprising reinforcing rods, broken
brick and concrete blocks form the revetment. The revetment is unsightly and presents public
safety concerns. DEC propose that a seawall should be erected to replace the existing
revetment. Early advice is required regarding heritage, structural and geotechnical matters
prior to works commencing (proposed in mid 2006).

The Patterson Britton Report (1997) on seawalls deals solely with the repair/restoration of the
Bobbin Head seawalls. This report includes four options for the water edge treatment (eastern
revetment area) at Apple Tree Bay. The Masterplanning vision proposes that Apple Tree Bay
should be characterized as an informal parkland with increased grassed water edge areas for
public amenity, seating and shade. The vision also proposes that the landscape design is
naturalistic to ensure that Apple Tree Bay has a distinctly different quality to that of Bobbin
Head. Optional designs are proposed to provide a distinctive water edge for this area of the
precinct.

This Masterplanning approach would appear to be consistent with general environmental
requirements of the Ku-ring-gai National Park Plan of Management 2002.
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Figure 1: Car Parking Layout Plan Apple Tree Bay
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2.0 Report Objectives and Outcomes

This report provides early advice on options for the Department of Environment and
Conservation to consider. The aim is to improve various aspects of the park environment
including:

* Landscape design and outcomes

« Structures, revetments and seawalls

* Water edge treatments and amenities

* Heritage

« Additional drainage, parking and road services

This report is the first stage of an eight month Masterplanning program for DEC. This report is
required to assist the development of a suitable strategy for the parkland CMP, LMP and
general Masterplanning.

The report concludes with recommendations to DEC for the water edge / seawall and parkland
treatments. This report will be attached to the Masterplan for Apple Tree Bay as an Appendix.
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3.0 Observation and Analysis

The eastern water’s edge of Apple Tree Bay comprises a flat raked stone and rubble
revetment approximately 10-12m wide at low tide. Between the asphalt parking area and the
revetment is a grassed parkland edge approximately 15-20m wide with an occasional tree
plantings. This primary viewing and parkland area occurs at the entrance to the park and in
front of the currently unoccupied kiosk and amenities.

The north-eastern portion of the revetment area terminates at a 20m wide (approximately)
concrete boat launch ramp. The jetty seawall, bridge to the Birrawana Track and information
board are located at the north eastern part of the ramp.

There are a number of conflicts in this area, some of which have public safety issues
associated with them:

» Boat and canoe launching (and associated traffic) conflicts with pedestrian movements, jetty
location, bridge / track commencement area, and the park foreshore.

» Traffic and vehicle movements conflict with park recreation and rest areas.
» Park entrance and recreation areas conflict with parking areas.

Some of these conflicts may be eased through careful Masterplanning and Landscape design,
including relocation of parking, increasing park area, and relocating road and boat launching
areas.

A proposal for an additional sand canoe launch area (raked) Apple Tree Bay should also be
considered. This requirement should be regarded as desirable, but not mandatory, and subject
to further consultation with stakeholders.

Jetty and boat ramp 2006
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3.1. Revetment Material and Construction

Apple Tree Bay revetments were constructed of dumped sandstone rock, rubble and fill. Apple
Tree Bay seawalls were constructed on the stone revetments, also consistent with seawall
construction at Bobbin Head with repairs at various stages. See section 5.0 of this report for a
historic outline. Additional historic research is currently being undertaken for Apple Tree Bay
Conservation Management Plan.

The eastern edge revetment at Apple Tree Bay appears to have been modified or added to in
later construction stages (possibly 1970). This is assumed from the appearance of brick,
rubble concrete, reinforcing rods and other building rubble which can be seen in the
revetment.

Sandstone has been used as the Seawall construction material at the water’'s edge at Apple
Tree Bay. Although contemporary construction techniques will need to be employed to allow
for a suitable water edge treatment, the retention and reinstatement of the sandstone is
recommended. It is therefore appropriate to conserve existing sandstone, utilise contemporary
construction techniques and traditional materials (sandstone) in-keeping with the historic
precedent.

A number of representations have been made to DEC regarding other construction techniques
and material use/selection for seawalls at Bobbin Head and Apple Tree Bay. DEC
commissioned CM" to investigate (through a Value Management Workshop (VMW)) the
various issues associated with water edge and seawall construction. The outcomes of the
VMW are considered necessary in advising future developments associated with seawalls at
Apple Tree Bay. The VMW considered all known options for seawall construction including
costing comparisons, constructability, structural suitability, labour costs, OHS, visual
compatibility, heritage and material consistency implications.

Revetment area 2006

P:\2005\05167\6.2 REPORTS\05167_Apple Tree Bay Report\05167_Apple Tree Bay Report_Rev 02.doc February 2006 5



Convbmern Momesne | BObbin Head + Apple Tree Bay Precincts, Ku-ring-gai Chase National Park Master Plan

4.0 Value Management Workshop

A Value Management Workshop (VMW) was conducted on 20 January 2006 by CM*
(Masterplanning) in association with Context (Landscape Management Plan), CM*
(Conservation Management Plan), Taylor Lauder Bersten (Marine and Structural Engineering)
and Sydney Environment and Soils Laboratory (Soils) with the assistance of Douglas Partners
(Geotechnical Engineering) to provide DEC with a series of design and management options
for discussion at the PCG meeting on 8 February 2006.

A Value Management Workshop (VMW) was formed to develop strategies to address the
eastern water edge at Apple Tree Bay. The VMW decided to develop strategies leading to
options for the water edge and parklands. Furthermore, a number of seawall, revetment and
trafficable materials and construction techniques were evaluated. Consideration was given to
seawalls and revetments built of:

Sandstone

Concrete blocks made to look like sandstone (factory and on-site variations)
Concrete blocks with pigments

Mass concrete with rock art to look like sandstone blocks

o=

Mass concrete with sandstone facing

Design options are covered in Chapter 8.0 of this report.

4.1. VMW Outcomes

» Consideration was given to the financial implications of different construction techniques
and materials. It appears (subject to further investigations) that concrete block and mass
concrete seawall construction is considerably less expensive than traditional sandstone
construction.

» Concrete mass walls of a variety of types including block and ‘mock-rock’ types appear to
be simpler to construct than sandstone walls.

 All concrete types of seawalls (Items 2-5 inclusive listed above) appear to be easier and
less expensive to construct than mass sandstone seawalls.

* Well-constructed concrete sea walls were regarded as having similar and possibly greater
durability results than sandstone seawalls.

 Suitably treated concrete seawall options, including pigmented and decorated blocks (to
look like sandstone) and mock-rock type constructions, do not achieve similar visual results
nor match with natural or treated sandstone.

+ Sandstone was considered an appropriate material to achieve material integrity, allow for
the conservation of the historic, social and aesthetic significance of the existing sandstone
seawalls and enable a continuation of an already established construction technique to be
employed (‘repair and replace as you go’).

» A variety of sandstone options were considered including imported (non- local sandstone)
dressed and treated sandstone. In all cases the sandstone material integrity was
considered desirable.

+ DEC management confirmed that labour costs for sandstone seawall construction were
lowered through ordering appropriate block sizes which is compatible with OHS and DEC
machinery availability.

» Economic considerations should be investigated further by DEC to determine the
appropriate utilisation of public funds and the probable premium paid for the seawall being
re-built in sandstone.
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4.2. Recommendation Regarding the Selection of an Optional Design

Apple Tree Bay eastern water edge provides an opportunity for an alternative water edge
treatment to the existing.

The VMW concluded that the gentle rake of the landform to the water edge was highly
desirable and provided an opportunity for this primary viewing area to have distinctive qualities
unique to Apple Tree Bay. Therefore a variety of design options, with a recommended
preferred design, would be presented to DEC at the next PCG meeting for consideration.

Depending on the outcome of the option selection, materials could be ordered and the design

documented in advance to achieve the management requirements for this area to be made
safe during the current financial year.
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5.0 Revetment Heritage Considerations

The history of the construction of the Apple Tree Bay reclamation is being prepared and will be
outlined in the CMP later in 2006. Various photographic and documented evidence of the
construction and chronology of the seawalls will be identified. The following chronology
indicates the development of the site from the early 1900s:

» Apple Tree Bay was also known as “Burnside” and Apple Tree Flat. From the early 1900s
Apple Tree Flats was accessed by a carriage track from Hornsby and Mt Colah (in part
following the Birrawana Track) for recreational activities including picnicking, fishing,
swimming and camping. From Hawkesbury Station steamers conveyed passengers on a
five-hour round trip along the Hawkesbury River sometimes taking in Cowan Creek.

* In 1927 mention is made of baths at Apple Tree Bay being washed away.

» Map from 1927 shows a footbridge crossing at Apple Tree Bay (see Figure x)

* Road built from Bobbin Head to Apple Tree Bay in 1937-38. A kiosk is reported to be in use
at Apple Tree Bay with plans showing a kiosk located along the connecting road.

* In 1941 mention is made for plans for Cottage for Chief Ranger on the site

» Plans dating to February 1949 show the Proposed Reclamation at Apple Tree Bay, Cowan
Creek, for Ku-Ring-Gai Chase Trust. Reclamation works start in 1955 and continues until
1962.

* An undated plan shows reclaimed area at Burnside, Apple Tree Bay, Ku-Ring-Gai Chase
with remains of “old retaining wall” at the eastern water’s edge with backfill. Change rooms
and toilet are located on the eastern side of Apple Tree Creek, accessed by way of a timber
bridge.

» Undated plans show camping and caravan areas with toilet facilities along Apple Tree
Creek.

* Proposed Garages, Office and Amenities at Apple Tree Bay - Plans Elevations and
Sections; are prepared by RC Smith & Assoc in December 1962 and the Kiosk and Toilet
block completed in 1963.

» Existing boat ramp on the southwest side of the beach constructed in 1970.

» Site surveys of 1973 show boat ramp, toilet, garage and kiosk and beach with dumped hard
fill.

Figure 2: Broken Bay Parish Map 1927
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6.0 Revetment Heritage Implications

For over 100 years Apple Tree Bay has been used for outdoor recreational pursuits including
picnicking, fishing, camping and boating. Access was initially by track built in the early 1900s,
with a road constructed in 1937-38. Apple Tree Bay was developed following reclamation of
land in the mid-1950s when seawalls were built 1955-1962 along Apple Tree Creek and at the
mouth of the creek to create Apple Tree Bay’s extended recreation area. It is unclear whether
any causeway structure was built at an earlier phase. The seawall has been modified since
the 1955 — 1962 period and numerous schemes have been prepared and implemented to deal
with parking, boating and picnicking. The eastern water's edge has been modified and boat
ramps relocated thereby reducing the heritage significance of this element. This provides
opportunities for future changes and developments to the water’'s edge treatment of the
revetment area.
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7.0 Landscape Design Intentions

Apple Tree Bay’s amenities and landscape design are proposed to be enhanced. The
landscape design intention is to make a distinctive landscape; informal, naturalistic, with
endemic planting and varying topographic form.

New amenities and facilities should be designed be integrated with the naturalistic parklands
atmosphere.

The landscape design intention is to reduce the visual impact of parking and boat launching
facilities, while maintaining these important facilities. Hard surfaces will be reduced, and
grassed water edge treatments increased. Seating and shade areas at the water’s edge will be
increased.

The parkland grassed areas and plantings will integrate with the surrounding bushland,
creeks, sea and skyline.

Foreshore area Apple Tree Bay 2006

P:\2005\05167\6.2 REPORTS\05167_Apple Tree Bay Report\05167_Apple Tree Bay Report_Rev 02.doc February 2006 10



4 i Coytmars Moo | BODbIN Head + Apple Tree Bay Precincts, Ku-ring-gai Chase National Park Master Plan

8.0 Options

Four design options are presented in this report. Each option has specific visual and amenity
outcomes, which are also presented in this report for consideration and include the following:

* Analysis and limitations

* Impacts

* Budget framework

* Assessment

« Advantages and disadvantages
» Recommendation/s

The options covered include:

Option 1 — Seawall edge

Option 2 — Jetty edge

Option 3 — Rocks and tidal edge

Option 4 — Relocated boat launch and rock edge

General
» Under current legislation, balustrading at new seawalls may be required, dependant on
water depth and height at jetty edge.

+ Balustrades may be required at level changes in excess of 1000mm at new retaining walls.
» A comparative analysis of the options is included in the conclusion to this report.
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8.1. Option 1 — Seawall edge (currently proposed)

» DEC currently propose to build a vertical seawall of sandstone on top of the current
revetment area.

« Continues the water edge condition located along Apple Tree Creekline.

Analysis and limitations of the option:
* Meets timing / financial obligations.

* Increases grassed area.

» Allows for a raised public interface with the water edge.

* Low maintenance solution.

* May require a 1000mm high balustrade.

* Provides new canoe launch area.

» Does not resolve the vehicle / pedestrian conflict.

» Provides a potential pedestrian connection to Bobbin Head.

Impact: New structural foundations and seawall construction. Removal of the existing
revetment and rubble. Additional fill is required.

Budget framework: Finances allocated in the current financial year for this proposal.
Assessment: Other options should be considered which are consistent with a naturalistic park
edge and offer additional amenity.

Recommendation: Not recommended.

PLAN

Figure 3: Option 1
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8.2. Option 2 — Jetty edge

» This design option proposes the construction of a timber deck with boulders in an informal
design. A baluster may be required at the deck edge.

Analysis and limitations of the option:

» Possible higher costs and maintenance than Options 1 and 3.

* Increases grass and public domain area.

* Provides a varied recreation area at the water’s edge.

» Naturalistic edge to the park which compliments the environment.

* Provides new canoe launch area.

» Does not resolve the vehicle / pedestrian conflict.

* Provides a potential pedestrian connection to Bobbin Head.

* Increases access to and relationship with water.

Impacts: New foundations, superstructure and decking. Adds variety to the parkland edge. A
balustrade forms a new visual element in the landscape.

Budget framework: Consideration should be given to higher maintenance and capital costs.
Assessment: This option should be considered as it provides an enhanced user and park
experience.

Alternative: The decking could extend out over the water’s edge as a jetty. This alternative
design would require an REF. A balustrade would not be required if the jetty overhangs the
water. A jetty would provide boat mooring opportunities.

Recommendation: This option should be considered.

Figure 4: Section — Option 2a
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8.3. Option 3 — Rocks and tidal edge

» This option proposes large sandstone boulders laid in tiers and terraces as differing levels,
inclined into the water, forming rock pools, with an informal track winding through the rocks.

Analysis and limitations

» Possible to meet timing and financial objectives with this design.

* Increases grassed area.

* Provides an opportunity at the water edge which compliments the environment.

« Sandstone rocks echo the geological and natural sea edge seen in the area — and are
consistent with the sandstone seawall of the park.

* Provides new canoe launch area.

» Does not resolve the vehicle / pedestrian conflict.

» Provides a potential pedestrian connection to Bobbin Head along the sea edge.

* Provides a low cost maintenance and design solution.

» Colonisation of tidal areas by oysters and sea molluscs should be considered.

Impacts: Additional fill is required. Existing revetment is to be removed. Large sandstone

boulders would be transported and located on site. New pathway is required. Detail design

development required to achieve construction in this financial year.

Budget framework: Minor cost increases over Option 1 - seawall due to size of boulders

required.

Assessment: This design option provides an excellent opportunity to utilise sympathetic

materials in a naturalistic setting for the edge treatment. The design would be consistent with

Landscape Design intentions for the rest of Apple Tree Bay.

Recommendation: This is the preferred design option for the eastern water edge treatment.

Figure 5: Option 3
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Option 3 — Sketch of water’s edge
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8.4. Option 4 — Relocated boat launch and rock edge

* The boat and canoe launch area (ramps) are proposed to be relocated to the southern end
of the eastern revetment area.

Analysis and limitations of the option

» The relocated boat and canoe launch area minimises pedestrian and vehicle conflict areas
and severance of the parklands.

« Additional Masterplanning would be required to resolve boat launching requirements at the
entrance to the park.

* The boat launch area would mark the beginning of the potential pedestrian track to Bobbin
Head.

« Links the parklands at the water edge continuously.

* Reduced sustainability indexing due to reconstruction.

Impacts: Masterplanning redevelopment is required to ensure this proposal resolves conflict
areas, especially potential traffic conflicts at the park entrance. Additional costs include
relocation of the boat ramp. REF may be required.

Budget framework: High capital costs due to relocation of existing facility. Low on-going
maintenance.

Assessment: A considerable improvement to the condition of the park which resolves the
conflict and safety concerns associated with vehicle movements in a park. Potential conflicts at
the entrance area to the park would require further design investigation. The outcome would
be consistent with the parkland vision, and Masterplanning objectives.

Recommendation: We recommend this option be considered for a permanent solution to the
problems of parking and pedestrian movement conflicts at the water edge at Apple Tree Bay.

Figure 6: Option 4 -
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9.0 Conclusion

Options 1-4 present a number of advantages and disadvantages for DEC to consider for the
eastern water edge / boat launch area at Apple Tree Bay. The long term improvement of the
Apple Tree Bay parklands, amenities and environment require additional stakeholder and
community consultation input.

The existing revetment area should be redeveloped to provide a safe and interesting water
edge that extends the park to the water, preferably both physically and visually. There is a
history of on-going revetment alteration, which would allow for the redevelopment of this area
of the parklands. Environmental considerations, especially marine conditions at the water’'s
edge should also be taken into account

Masterplanning new parking layouts to reduce the impact of vehicles on the park and to
reduce vehicle and pedestrian conflicts — especially at the boat launch area should be given
serious consideration and further design development.

The selection of the preferred option should be consistent with the landscape design proposal
for Apple Tree Bay.

Options 2, 3 & 4 provide an alternative eastern water edge treatment that is consistent with the
landscape design intentions.
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10.0 Documentary Sources
» Patterson Britton & Partners Pty Ltd; 1997; Bobbin Head and Apply Tree Bay Seawall

Restoration and Management Plan.
* GHD; Plan of Management — Ku-ring-gai National Park Plan of Management.

11.0 Report Limitations

11.1 This report was produced without any information on flooding and tidal conditions.

11.2 Additional detail design will also be required including the involvement of
geotechnical, structural, drainage, soil and utility engineers with detail documentation
by the landscape architects.

11.3 Soil testing at Apple Tree bay is required to establish conditions for landscaping.

11.4 Drainage engineering, in association with Masterplanning and traffic engineering is
required to reduce vehicle impact, pedestrian conflicts.
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Appendix 4: Summary Submissions Report

This report was prepared by CM* on behalf of Department of Environment and Conservation

and National Parks and Wildlife Services. The report is a summary of all submissions received in
relation to the Masterplanning process and especially the public exhibition of the Draft Masterplan
in July 2006.

The Summary Submissions Report is supported by the Detailed Submissions Report (stand alone
document) which includes all submissions received by National Parks and Wildlife Services and
tabulated responses. The detailed submissions were presented to the External Stakeholders

and Project Control Group in July 2006. The Summary Submissions Report contains the
recommendations for the masterplan improvements, which were incorporated in the final
documents.
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SUBMISSIONS SUMMARY REPORT

Background
This is a summary of the consultation process and submissions received in response to the
public exhibition of the 2006 Draft Masterplans for Bobbin Head and Apple Tree Bay.

This Summary Report identifies general comments and matters raised by the general public
regarding the Draft Masterplans for Bobbin Head and Apple Tree Bay. Recommendations are
included in this report to improve the final Masterplans as a result of the public exhibition and
submissions made in response to the Draft Masterplans.

The “Detailed Submissions Report” for Bobbin Head and Apple Tree Bay 2006 Draft
Masterplan supports this summary report and provides a comprehensive assessment of the
submissions received. Reference to this report is required to view copies of the original
submissions.

Advertisement of the Masterplaning process and consultation

The Masterplanning process included considerable consultation with various public interest
groups. The detail of this consultation process is captured in the Masterplanning documents
(Volumes 1-3 inclusive) as part of the design methodology. The Draft Masterplan public
exhibition period was widely advertised from the outset of the Masterplanning process in
January / February 2006.

Paid advertising of the Draft Masterplan public exhibition period (May / June 2006) was
undertaken in newspapers with a readership estimated to be in excess of half a million people.

Availability of Masterplans for comment

The Draft Masterplans, including the Draft Masterplan Summary and illustrative drawings were
made available to the public and stakeholders for comment, with pre-prepared feedback forms
on the DEC website from 26 May 2006 for a period of 26 days; the submission period was
closed on Monday 19 June 2006.

The Draft Masterplan documents were released in stages as follows:

22 May 2006 Masterplan Summary, illustrative drawings and pre-prepared feedback forms
were posted on the DEC website.

26 May 2006 Volumes 1-3 inclusive (reports and drawings) were available on the DEC /
NPWS website for downloading, reference and printing. Although time
consuming (due to the size of the files) the documents could be downloaded
and printed.

30 May 2006 Volumes 1-3 inclusive (reports and drawings) were available for public
comment at the following locations:

* Ku-ring-gai Chase National Park, Bobbin Inn
+ DEC Parramatta Office

» Hornsby Council

* Hornsby Library

* Ku-ring-gai Council Offices

* Ku-ring-gai Library
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There were no known or recorded impediments to the submissions being received by DEC /
NPWS. DEC / NPWS regard the period that the documents were available and the period for
the submissions to be made to be adequate; based on previous experience with similar
processes and projects.

Submissions received
Eight submissions were received in various written formats by email, fax and by post:
e  Four submissions complimented and endorsed the Masterplan with minor
recommendations,
e  One criticised the Draft Masterplans completely.
e Three submissions criticised limited aspects the Masterplans and made minor
recommendations.

The low submission rate is ascribed to the following factors:

e A thorough community and stakeholder consultation process was undertaken during
the Masterplanning of Bobbin Head and Apple Tree Bay, with all major issues
incorporated into the Draft Masterplan.

e  General availability of DEC / NPWS personnel and the Consulting Team (5 months) to
resolve issues raised by interest groups and the general public during the whole of the
Masterplanning process, including two External Stakeholder Meetings and two
Community Workshops and presentations. Minutes of these meetings are available in
a detailed submissions report.

e Extensive consultation with DEC / NPWS personnel and especially the KCNP
rangers, which helped the Masterplanning team understand the issues associated
with the parklands.

e Stage 1 Community consultation concluded with 211 responses with most issues

incorporated into the Draft Masterplan.

e Stage 2 Presentation of the Preliminary Draft Masterplan to community groups and
external stakeholders in a workshop format with most issues incorporated into
the masterplan. A minute of this meeting is available in the detailed
submissions report.

e Consultation with RTA.

¢ Consultation with the NPWS Advisory Committee.

e The continuous availability of pre-prepared Feedback Forms to the general public
regarding the Masterplan.

e A carefully considered consultation and Masterplanning process designed and
managed by DEC and NPWS.

o Masterplans that achieve the project objectives.

Consequently, the extensive consultation and associated design resolution has led to general
acceptance of the content of the Draft Masterplans. The low submission response supports this
conclusion.

In respect of the eight submissions received regarding the Draft Masterplans, approximately 51
questions / comments were raised, some with recommendations:
e 32 of the queries or comments were of a detailed nature, and did not propose any
changes to the planning of the parklands.
e 9 comments were inconsistent with the Masterplanning objectives and process.
e 18 questions required clarification only.
e 3 comments were related to maintenance matters.
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The detailed comments and queries were presented to the Project Control Group and External
Stakeholders at presentations on 5 July 2006.

As a consequence of the quality of the submissions received, the following amendments to the
text in the Masterplans are recommended:

RECOMMENDATIONS

Recommendation 1

Both Bobbin Head and Apple Tree Bay Masterplans should make reference to emergency
planning procedures for the safety of the parkland assets and users.

Recommendation 2

Three submissions objected to the re-planting of exotic and non-indigenous tree species in

Bobbin Head. However, there was general community support, DEC concurrence and notably

a substantive requirement and policy in the CMP for:

1. Exotic tree species to be re-planted in the Wharf Area, Orchard Park North and South to
ensure the heritage characteristics of this cultural landscape are sustained.

2. Native trees of non-local provenance continue to be planted in Gibberagong Park North
and South to enhance the existing characteristics of the parklands.

Consequently, and due to general support for the draft policy, no change is required to the

Masterplan. The policy regarding tree planting is to be clarified, and a specific amendment to

the Ku-ring-gai Chase National Park Plan of Management 2002 Clause 4.1.6 is to be updated

accordingly.

Recommendation 3

Apple Tree Bay will be planted with native trees of local provenance only. Turf would be the
only exotic plantings permitted in Apple Tree Bay. This policy will create distinctive parkland
characteristics.

Recommendation 4

32 minor amendments and clarifications will be made to the Masterplan (as identified in the
detail submission report) to ensure that future stages of the parkland improvements do not
overlook submissions and related recommendations.

Recommendation 5

In general, the Draft stage of the Masterplans is regarded as complete. The Masterplan is
generally accepted by the Project Control Group and the External Stakeholders as a
successful, and includes resolved and thoroughly considered Masterplans.

The recommendations listed above should be incorporated and endorsed by DEC, and the
Masterplan updated, finalised and adopted.

DEC / NPWS Management responses and professional editing
Amendments to the Draft Masterplan will occur under the direction of DEC Management to
achieve final Masterplan status. The Draft Masterplan will also be professionally edited to

July 2006 3



Bobbin Head + Apple Tree Bay Masterplan, Ku-ring-gai Chase National Park
Summary Submissions Report

achieve final Masterplan status. The results will be reported to the External Stakeholders in
Meeting No 4 in August 2006, when the Masterplan is completed and presented.

Consultancy Team

The Consultancy Team and DEC will ensure that the sprit and general undertakings included in
the Draft Masterplan will not be materially altered, to ensure that the final Masterplan
represents the Vision and Objectives established in the Draft Masterplan.

NPWS Advisory Committee
Presentation of this report and the submissions made in response to the Draft Masterplan are
to be presented to the NPWS Advisory Committee for committee approval.

Final Masterplan
The final Masterplan with amendments is recommended to be endorsed by DEC / NPWS in
August 2006.

Advisory Committee Comments:
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Appendix 5: Other Consultant Reports

These reports were commissioned prior to the commencement of the Masterplan process.

Arborist Report - The Tree Wise Men

During detailed stages of the implementation of the Masterplan it was recommended that the
2004 arborists report be updated to include the following.

1. Consistent plan and report numbering of trees
2. Correct naming and identification of trees
3. Updated SULE values of trees
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Blup Moarla:sa Sian Dinedoey 317 Ehon).

DTrae Whise Men Avslrata Py Lid ' 1443 4



FPropared for: NEVW Mabional Pari= and Wilclfe Sorvice July, 2004

1.3 The Hpzard Ratings and recommended remedialicn works ase based en ihe
2L4E50AFE wars [ T B Slady and prechoal expepaenfe no s Twld. The
edcificnzt BoshlanG raes ddj0cent 20 G mcmd areas canlain e moct of the prabinm
Lreps of cons o,

1.4 The trep numbering syskem from e SHE repart ras been adopled  Trees wnich
hiave Ceen remaoved have been deleled, resulirug 0 2 ran - Sonseculve numkenng
system. Mow 1ees have been given the number of the clozes! trea wilh an alaha
suffix added. Fa” axamp'e Tree 798 5 & new e in the vicin by of Tree TG,

1.5 The Subyoc site gomarised various puflic racmalion arkas and Ffacliles, carparkng
and cardsgewdy Surfoeneed by bushland and watarsays. Reler o lbo allached Tewe
Flans {¥4} for ree locaions. MWole the Troe Scteduwtes on the suppled GHD Tree
Survey plans have been deleted as ibis dala has been supesseded by he ceerend
Tree Schedules (Atlashment 0

1.8 A tolal of wo bupdsed and noely cne [(291) roes hawe Boesn oncieded in this
argesgmont: ara hundred and Sighly st (186) in Bobbie Head and ane hundred end
hee {1031 0 Bpple Troe Bay, The addiienal rees werg made vp af nee plaslings
welhisy the uffed zrezs and zdiacenl Buskland liees deemed hacarcous Cuing e
aszessment  Troes with lkunk diametes (DBEH) <15am werg ovciuded goaan Lo
heeled hazasd potential.  The agdviens! trees have been plotted by hand an Lhe
supgied pfans ond should be aucuraiety suneeyed i the sureey i5 10 D2 LSS far
conastieetion or landuse planning peipazes.  bddlianal rees waie fagged walh white

plasic 73emms 79mm hilets Lo as5ist 0Cabien.

1.7 This THMR acinowledyes and complies wilh The Guifelincs for Tree desorsmend
apd Moiferance, preparec by WEW NaLonal Farks znc Wlhie Sennce, 2001
Reler 1o Sccho 3. Discessipnr of Tree Hazard far dissussion g the Tree Haza-d
Rating 2nd tree baesrd ssues,

t.Tree W ose Ren susirahs Pty Lid 1343 i



Fregired [or. MW Nalgnal Parks ang Wilghie Senoce Tuly, 2004

2. METHODQLAOGY

2.1 In preparaticn af shis THRR grocadg lewel, wiscdl ren Assessments IVERY were
pralertaken on 8 anc & July, 2004, Mo 2enal (Chimbegh inspesons, woady hEsue
[assing o g rol mappng werg undersken s parl of lhese aszessments Al rogs
werd visudliy 255es50d inCuding a walk around Lne base o cach tree o ensure ng
cxlernzl bunk defecls were msigsed {Fhoto A) Tree 35, Grey Gum, Fucolipos
gt Bpple Tree Bay)., Brie! dricussiens weres held an-site with M3W Navonal
Farks ang Wildhie representalyies ircuding Feter Kilgate, o gquaihied Arbansl,

>2 The lerms, Dhamcior at Breast Heighl (DEHY, Age iy, Wigowr, Sondilign, Brimary
Root Zone (PRZ), Sa'e Wsedy: Lde Expectangy (SULE)Hazard Rabry] Languse have
bewn uged thrgughout this Report and oo tre Trag Schedulos. Reter te Me foolnales
o the Teee Schedules far furler delai.

2.3 Teeo heighls have been estimatied @ng Seeny dismoeter @t breast Reghl (OBH) was
estirnaled @ 1.4 melses above ground level wilh & fabro diameter tape ond rownced
o she neargst 0.1 melic. Primary Root Zones [PRE) have been rocnded te e
nearesl 05 metre. The v.gour of [Me rees was raled Good, Faor of Faor 2nd Safe
Vselel Lite Eepecsancy [SULE] astrnled.

Al rrew offents mentoned inothies Repedt are lo contre o ek wnless olRensesa

sratad.
2.4 The Site Photographs (Allachmenl &) wese t2ken by she aulhor a1 [he 5108 inspection.

2.5 The Waork Schedule recormmendations @re based on e fngings fram e sile
weAeslans, e wchoricgliural expericnce of The a53eser and acknowledgormen of

[he Guidelines for Tree Adzressment and SHarrldninds,

2.6 il skhovld be noled i the Tree Schpoole for Apple Tree Bay incoded o the
Prokaneary Advize Tor Ligen! Wiorks that Trees B3 — 84 :nclusive wiere wrongiy
jderitpg os Sydney Peppermiint, Ewcol e popeeita. ThEse RGeS Werg in Tact Grevy

GZum, Lacaiipno peecahe mng In's infermalan has peen correcled in ks ¢ogwmant.

PR ansaal Tiee Asspnuoots! arcrAren by lroe poolesnoslad o3 rpecqmesed (b deonal Senedy cl
Artgrspn] Spsipmate mtaled gf gontiberg e chasacka atos s Pagar poiend . JCarnd 3 AL S,
Ve, 22, e, &m0, Mitd wTaos oree a0 assessmen] metasd gesented by Claws hEf=ped o0 Tse Loty idebude e 9
PR - PAEDnt, ta fasen Ardipsis TRe Sladaeasy QIRSe Londzn | 7954h

e Tres wiiss Men Austraha Ply Lid 1443 B



Propared o, NIW Nelwnal Peihs ard Wiedide Sgoage July, 20134

3. DISCUSSION OF TREE HAZARD

31 The cegreo to which @ Lree was hazard ralod iner'wed Ihree different camponants,
1 altee weh a polenbal to il (limb ar whole ree)
2. arneraranmenl fnat may contibute o 1hal falure |Iied Copdsed A Sterms )

3. apoisen o abpect Al would be njured or damaged oy a lailure|larged]

3.2 Fealores which coleclively or alone cor: creale & patentiar [or trec or imb faclurg aec

grany and yaned 2nd nsudes:

] Lree =pecics

- ERpOSUre 1O 5l0imE

- soil cepth and prawuly of rock or sirucieres
. qffsel 1o recent carhwaris or ¢onelucion

. lrumr lean (Phalos &, C)

. wead docay

- cavl & [Ehala B)

- deadogd fanmaticn

. peor ren or Yranch 1aper

= erd loadireg 0f honzanta: ims

- weak or uruudl branch alachmenl

* bark snciusiens walhes branca junstions (Prote D)
- aushfire damaon

" Lerrmile achrey (Fholo B)

. insect or coow aton damage (Phoie )

- stack quatly al planting

- Praminig density

A Ihese jeaiures have been considered i assigning 1he Hazard Raling

3.3 Tne above ground nziural enviarmeat w whick Ine trees slard 1or gll imenls Cannol
ne allered.  The ground condilions can lo some ¢ecree ke maragced {09 sob
decorpaction and ar fertiheer usage). The ground (rool Zone) Calures have been

cunsidored in asssgning 1he Hazard Rahngs.

o Tree Wise hen dustraha Pry L1d 1443 7



Preozred for; MSW Matichd Parks and W:dile Service July, 2Q05

34 Assumplong have Hheen made relaling 1o peosle Mavements (targels) based on soil
compashan, e condmion, lecalicen of gealng, pone faeibes pnd cerparking Na
delaied pecple mowanesl Sludy has becn mads and na Sody has beon sgfesred o,
For Img purposos of 2iz repott High or Exlreene people mowvemenl hava been
dgmunmed waihn Ihe T2l #omes of Lhe assecced traes Pelailed knowledge of peaple
movernenls s acerd W rees may juslly IRe recucticn of arircrease Hazarn Rahings.

Il there is no larg el There 15 no hazard.

35 Hazard Assasamants need 1o Be under2ken at & frequeency to match Lhe probabilisy
of iAjury ar damage which arses fram the [hrea compenents dontified 8t 31 above.
it shoud Be acknewlogged that &l standing lrees ave @ dogroe of nTerenl hezarg
polental which needs w0 be comzidered ageinst gihor tree wvakies.  Meeual Tooe
Ausossmen! (VTA] urdenasen am graund level -5, i mos! instances, adoquate o
it [y PEZargs,

3.5 Maore detalen assessmenls requ e aeral [Ghocbmg ) mspecians, ruak or limb di'ling
e @sSESs degcay ond holkeas [(stem srenglh loss) and rogl Lown excavalon o
AL5055 RlTUClural root damdge. These more delziled s=sossmerls should he appled
if eotention of HS and H4 frécs 5 Soughs,

Rool crown pesessmenl noeds e be prderndken by A guatilied Achondl with
hnawledge of Ihe corimcn wood decay furgi. LRET b topscl! should be remaved o
ZO0A00MM 1o reved) he stiuclurgl rogls @ the basc of the lee I decay i
suspected dallmg useg @ smal diameter do | o Rewblogeaph® should be undertiabken
r detexming exlent of docay.

To detarmne slalus of runk hoTows, 1o ruak al near grocnd lewsl i o be drived 1o
measure dirrengnt 0f saund wood. IF Sound wWood thickness is 168% thar 30% of the
trunk radivs, a3 e dril leve, frec removal of desstic 10pping is raquized (dathecs,
1897, The Body Longuage of Treps, p28).

3.7 fAssessmenl ol sublarancan termg colonics {Copeaicrmey oseeciforrin} shauld De
urdenzken as pan of the tronk d=llbag, Thes leimile species genctzlly Nes & nest at
thee bese of ihe oo, The assessor should be [aroliar with nis speciey af deomite,
Tetrmle aneashgelions sheuld be snderaken roufincy a5 part of lree hazard
mositoeing  frboreal ness (Marpeiteenes serficse ] 20 ngicalers of possible intemal

delecls resulting tren the nternal feeding of s enmile specias.

The struclural S1alws of Tees and pany of rges car he degraced radcdy due lo

teranin 2chivity,

L. ree Wise Men Ausiraliz Ply bid 1243 L7



Prepganed [e: S5 Malichal Parks ard '.'n.fi!u:lii[p Seraoe July, 20045

N Tree Remcwval decizsions makng musl be o usiled The habitat, hislarca!,
anthrepotogel, social and ameny Izndscapa valoes need o be consdered anar to

remaweal.

Remouwal of liees may be aveided by mowng Ine target, pronibling poople
maverarls within the drop zone or fall xeoe. e 2l gooe s equoeaten] 1o Lhe rasiog
ching regnt of IRe tree. The demand 7 pere fadl ey asd recraal opa' 503LE MUsE
D [Dgiored agonst e vl of tes relemon,

Heavy [oppng of e 1ree M3y 2vesd removal. This may however cesull a
rnactaplatle @imenily givan Lthe reselling distigured form. The comparanle cosrs of
removd’ veraus lopping and ongong mordareg ceeds W be consideted, 1tz alien
chezpar W3 Tall & tree 10an (0 2op One o e imbs gose il laBaur and machineny
cosls. TTRG. (Bobbn Head) Sydrey Red Gum, deegeeaa sogess (HA mas o fall
cune radivsg of 28m inte picnic arcas in Giboragang. Given Lhe irgrk lean, limb
remoya reqaired and nuember af poooic areas which soud olhesse need o be
raceerd L may he beler o remgwes fRes inee corsglelely, Tha gruning regoired would

fuslherr it They Qlie@ly $parse ca~ogy of Lhis oves-maluo tree.

L1 pronmg work s shduld cemply with AS 4272, 19498, Pruning of Amenity Teges and
Lhe WitorhCover MEW Coge ol Fraclioe fqr the Amaniy Troe Indusicy, 1938, Wharo
ceshng RGGws 202 0 be relured o Branch slabs ar hol'dsy rurks 2 varealion e ke
prutaeg peg eegs eel s s juslified

Fropping, guying, cabling ar ather engireenng salubionsg 1o enable free relentar haye
rat been consdared o g THAMR Thore may be selesl trees of excepticnz| value

vl usiily sechoworks,

3.9 Tree promirg 1 be wndedaken needs 1o rellect he potentizl for fal_re and Ine
limehtood ot reury or damage. Aaior doadwood >30mmE cnly needs 1o He removed
oeerTREN0g g DB 37eas  Faumng of fve bmSs o ca-dommzn srurss shau'd ooly be
unterzken wnere Sledacly esliiabklg delects exis: [pap bark inclusons T32E,
Blackoutl. Sucuds nve abidinis o Bobin Hgad),

310 dihe arboncueieral traaimenls obich el indireclly redece lree decline 2nd ree
haxa‘d poieanzl ind lude:

* Sail dpeempaction angd arganic malshing within Primary Boot

Zone {Pomio FY o ARouegh s well reduce swel areas, mulshied

atens o3 511 Bo psed for rcoredtion purpsses, wal reduce

incidonoe of mower damage 2ne improve Liee Reaith.

el Select g SH00uy proven 0 ke good performers on ke
subicct 5-le
3. Tree vhise Men Auskala Fly Lid 5443 )



Propoied lar, NSV Nalonal Patks ang wWilkehfe Sereze July. 2004

.11 Appropridie el Spegicds selachon sl aee fune, redoce gdlénbizl iree Razasd, Tha
regant rempval al Coral Trees, Booiean x ooleroowi'l signiticanity reduce oed bazard

o5 s specws bas o pred s po5ihan foe unexpected maar b f lure.

Tree soocics SeCelan de replankag needs to refiect Ine ams sod abectives of
school recrcal on arcas. MNon-indiqenouy 1o speles (Ghend ally dod:iunts) can bo
used esoRcEly whErE witler Solac aeacss 05 a paonly, Al Selected species Should
rol be listed as weeds of potcahal weeds o Bo-nong-Gai Masienal Pack o on
(AT u Iyt Iy (TP F BT

Tree spocies whic' werd abseceacd 1 he petorming we'l in the subjac area wara:
Chodse Tree, heohafiag fenipeei
v aydrey Papperrronts Sael e e
Laulhern hlarocgany, Sacairenes b ol
v S0y Gum, Seafyma gt
- - Grey lranbark, Deoodpiee el i
v Broad-teaved Paperbars, Xedediaes govmginoee ey
vio GBrgshfge, Lol e ceaifirnin
Haon Pine, v commae e
. Ewamp CREad¥. s o Ao
Man-itdigenau s e speaes whch could be gonfbdeoed nclade:
v Lexndon Plars Tree, Fhbenne L de ey
o Queensland Faan@ing, e i

L WJECERANUA, St s oy

;-.‘Tree. '.n"'.-'l*.ﬂ-_*..'-fh.-zn Au'_-.lr.-_lll.e F'[,Lt-L!
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Pregared for MEW Mational Parks and Waldiie Senice July, 2002

ATTACHMENT A: SITE PHOTOGRAPHS

S Treg Whse Men Au_s..!ralia Pry Lid 443



Prepared for MEW Natonal Parks and Wildlife Service: ) July, 204

PFhots B: Tree 32E Sydney Peppemint, multiple delecls (HE Bobbin Head).

BTres Wse Men Australia Py Lid 4443



Frepared far: NSW Matonal Parks and Wllﬂl_l!t‘r Service o uly, 20

Pheolo D: Tree 228 Blackburt Bark ioclusion potential failvre poin.

OTroe Vhse Men Austealia By L1d o 1442



July. 2004

Prepared for. N3W Nalonal Parks and Wildifg Sarvice

Photo E: Teee 143 Mordc Island Ping (Ecbbin Head).

G

7

Photo F: Teee 47 Morfolk [ziand Fine (Bobbin Head] Cock3loo damage.

-IDTree Wme-l';.;'l'éi'i_ﬂ'ﬁ-ﬂrﬂl i@ Py Lid 1433




Frepared [ar: MEW Malonal Pasks and YWi'dlile Serice Gy, 201

ATTACHMENT B: TREE SCHEDULE — BOBBIN HEAD

< Tree Wige Men Ausiratia Fly Lo Tadd
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Volume 3: Appendices, Bobbin Head + Apple Tree Bay Masterplan 2006,
Ku-ring-gai Chase National Park

Appendix 6: Supporting Documents

The following reports and letters were received by CM* from External Stakeholders during the
2006 Masterplanning process prior to the Draft Masterplan stage:

6.1 Canoeing and Kayaking at Bobbin Head
6.2  Hornsby Conservation Society

August 2006
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Canoeing & Kayaking
at

Bobbin Head

Submission to;

Bobbin Head and Apple Tree Bay
Master Plan

From;

Kayak & Canoe Inc.

February 2006






“There is nothing - absolutely nothing - half so much worth doing as simply messing about
in boats ... In or out of ‘em, it doesn’t matter. Nothing seems really to matter, that’s the
charm of it” (Kenneth Grahame, The Wind in the Willows, 1908)

Canoeing and kayaking
Definition
A canoe is paddled using single blade paddles and a kayak double blade paddles. Both can

be used on flatwater, moving water (whitewater), and sea. Canoeing is generally used to
denote paddling in kayaks or canoes.

Diversity

Few recreations offer the diversity of activities
that modern kayaking and canoeing offers to
people of all ages.

Canoeing has one of the lowest environ-
mental impacts of all outdoor activities.
Paddlers learn quiet appreciation of the
natural environment.

Paddling opportunities are endless, from relax-
ing on a quiet creek, experiencing the exhilara-
tion of wind and wave at sea or the power of a
whitewater river.

From group or family trips to solitary sojourns
with nature, or all of the above.




Safety and Instruction

All K&C members are offered an initial introductory course and are encouraged to advance
their paddling skills by doing Australian Canoeing (AC) certified courses conducted by the
club.

The introductory and AC flatwater courses to instructor level are conducted in the shelter
of quiet Cockle Creek at the “‘Canoe Launch’ at Bobbin Head. Courses include risk man-
agement, safety, weather, skills and environmental impact.

Paddling Opportunities

With the right foundations a whole new world of paddling possibilities opens up.

“A Canoe across the water leaves no trace”

-4 -



About Kayak & Canoe

Founded in 1990 as ‘Lane Cove Valley Canoe Club’, K&C Inc. is a not-for-profit incorpo-
rated association. Our membership comprises people of all ages, singles, couples and fam-
ilies from diverse backgrounds, who share a common love of all facets of canoeing and the
natural environment. Our objectives are to provide a diversity of canoeing activities in an
environmentally friendly way.

In 2001 K&C qualified as an AC National Training Provider (NTP). All K&C instructors
hold AC instructor qualifications. K&C encourages all paddlers to complete our introduc-
tion to kayaking or canoeing course to improve skills, increase safety and get more pleas-
ure from paddling. AC courses in Flatwater, Surf, Sea, and Whitewater are also available.
In addition, skill development and eskimo rolling clinics are conducted from time to time.
Club rules require a Personal Flotation Device (PFD) to be worn on all club activities.

The club organises many recreational activities including; regular quietwater paddles and
weekend camps, whitewater and sea trips, fitness and aerobic paddles, lazy social paddles,
nature paddles, video nights, barbecues and social events.

Paddling at Bobbin Head

Brief History

People have probably been paddling at Bobbin Head since the Guringai people lived in the
area many thousands of years ago.

K&C was formed in 1990 and began taking advantage of the sheltered nature of Bobbin
Head’s Cockle Creek for instructional purposes. The ‘Canoe Launch’ at Bobbin Head is
also used as launching point for recreational paddles particularly for novices. The club
arranges regular paddles from Bobbin Head on the first Saturday and third Sunday of the
month and conducts introductory courses on the first Saturday of the month as well.
Flatwater Instructor and rescue courses have also been a feature of the clubs activities at
Bobbin Head.

In late 2002 the club entered into an agreement with Gibberagong Environmental Education
Centre. The club made available to Gibberagong three trailer loads of canoes and kayaks
in return for storage in three garages under the Centre. The Centre is able to use the boats
on weekdays and the club at weekends.




Current Canoe Usage at Bobbin Head

K&C is indebted to NPWS for providing such an ideal launch point for canoeing. The
club’s philosophy is in tune with the values espoused by National Parks i.e the preservation
and quiet enjoyment of a recreation in a natural setting.

“4.2.2.9 Commercial and Organised Activities

... organised activities have many benefits. They increase the opportunity for public participation in nature-
based activities and provide opportunities for professional instruction in the safety and minimal impact
aspects of various recreational pursuits. Guided activities also have potential to interpret and promote the

natural and cultural values of the park. (Plan of management KCNP, 2002)”’
Unlike power boaters, walkers and picnickers the only resources needed by canoeists are a
launch point and nearby parking. Once launched the canoeist has almost zero environ-

mental impact. The club has an environmental impact, safety and risk management policy
in place with which all club members must comply.

General Public
The “Canoe Launch’ and Cockle Creek are used by a significant number of people during

the week and weekends. Solo paddlers and families from canoes to sea kayaks take advan-
tage of the quiet creek.

Kayak & Canoe

The club uses the area to conduct beginner and AC courses. Course numbers are restricted
to AC recommended ratios of 6 paddlers to one instructor with a minimum of two instruc-
tors. A maximum of two groups would use the area at any one time.

Regular social paddles, at least twice a month, to various destinations such as the head of
Cockle Creek on the tide, upstream of the marina to the head of Cowan Waters, Smiths
Creek, Jerusalem Bay and to Patonga with overnight camping at the caravan park.

Social paddles would consist of a maximum of 12 paddlers.

All K&C members must pass an AC Basic Skills Audit before venturing outside Cockle
Creek without an instructor.

Advantages of the ‘Canoe Launch’ at Cockle Creek

Cockle Creek is narrow, shallow, sheltered from most winds and power boat washes. This
makes it ideal for beginners, novices, supervision of children and introductory courses.

-6 -



The absence of power boats is an added bonus as no dangerous encounters occur.

Proximity to the canoe storage at Gibberagong means boats are easily transported to the
‘Canoe Launch’. This also means that children visiting Gibberagong can walk to the put in
point.

Canoes can be car or trailer transported to within meters of the launch site obviating the
need for extensive carrying. An enhancement to the area would be a 10 minute loading
zone in the two parallel car parking spaces facing the ramp (see later).

Enhancements

Currently the Canoe Launch works well for K&C, Gibberagong and the general public. If
no changes were made this would not affect the amenity of the facility. However there are
some minor improvements that could be made with a very modest cost and encourage
canoeing. These include;

1. The creation of a 10 minute canoe loading zone as mentioned earlier. The existing dou-
ble parallel parking bay adjacent to the ramp could be used now. This would help to alle-
viate the hazard of off loading and carrying craft through pedestrian and picnic areas.

2. The construction of a washing bay consisting of two log rails about 50 cms high, 2 m
wide and 3 m apart adjacent to the loading zone. This has proved successful at Blackman
Park on the Lane Cove River. The rails would allow boats to be washed down free of the
ground before loading onto trailers or car tops. An extension of the water pipe to a tap adja-
cent to the rails would be an added bonus and prevent water loss.

3. The provision of a sign with map showing distances as far as Jerusalem Bay and some
safety hints such as wear a PFD, beware winds, check a weather forecast etc.

4. K&C in conjunction with NPWS could produce a brochure *Paddling in Ku-ring-gai
Chase’ with safety and environmental information similar to walking track brochures.

Such enhancements would cost little, serve a large number of people and demonstrate
NPWS’s commitment to people who use the park for its natural values.

Apple Tree Bay

Currently some paddlers use Apple Tree Bay boat ramp as a launch point. For experienced
paddlers this is not a problem. They launch into deep water and are quickly out of the bay
away from power craft. There is no need to add to this facility, however a beach type launch
area away from the ramp would be a bonus. It would allow easier access to and from the
water and separate canoeists from power boats.



Apple Tree Bay is totally unsuitable for novices and beginner canoeists. Canoeists could
not easily be segregated from powered craft entering or leaving the area creating a very dan-
gerous hazard to both parties. Lack of control and wind could easily set novices among the
powered craft. Shoreline supervision particularly of children would be vastly inadequate.
Courses would be impossible to conduct. A further hazard is the short distance from the
ramp to open water where gusts of wind have been known to capsize paddlers. Once cap-
sized canoes/kayaks blow down wind far faster than paddlers can swim. Exits of capsized
paddlers over oyster encrusted rocks would present a further risk factor.

Commercial Canoe Hire

In our opinion commercial hire on an hourly basis should not be encouraged. Experience
has shown (e.g above the weir at Lane Cove National Park) the activity to be prone to bois-
terous noisy behaviour. The Australian and North American experience has shown this kind
of activity to be accident prone. Paddle injuries from water fights leading the list.

Supervised half day and full day tour groups (with a NSW Maritime Kayak/Canoe Tours
License) should be encouraged and are in keeping with the ‘Plan of management KCNP,
20027, 4.2.2.9 Commercial and Organised Activities.

In Conclusion

As far as canoeing is concerned present facilities are adequate and in our view should be
maintained. As a wish list the minor improvements suggested above would be welcomed.

K&C is more than willing to enter into any further discussions or provide more informa-
tion. Email enquiries@kayakandcanoe.com.au or Chairman Alan Jones (02) 9449 4718.
Our web site is www.kayakandcanoe.com.au.
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HORNSBY CONSERVATION SOCIETY INC.
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Leng estabhzhed nabanal pack an the odpe soenically rencwned Broken
Bay conserving rugged sandsiani: topography indigenous plant
comrnunitics notad for waldflawears native faena and for the wealth of
Absariginal rehos such as rock #ngravings and cave paintings. OF state
signeficance,

Motc: There are wncamplete details for o numeer of Bems lisked o A SaTe
Hentage Aeglster. The Meritage GOFoe Intends ta develsp or upgrads stabements
of slgrificance for those items as [esourf e becqms dvdalabte,

Morthweshern section of lomg estabhished nabenal park dedicated n 1894
with an area of approximatcly 14480 Ha (Approwmately 103 within Hornsby
Shire}. Thi= park is situated on rugged Hawkeskbury Sandstone Bedrock up
to 229 rmulfian years afd which was geadually uphfted frome 10 millon years
ago then was subscguentry ersded by Creeks Farming the steep valiey
sides. Thess were later flooded by the Sea during the melting of the tast
1oe Age 120K yvears ago forrming Broken Bay Cowan [nlet and Coal and
Candle Creek, The nugged sandsiene country riscs o about 2040 metrgs
abowe fog lewal at Mo KMu-Fing-Gai. The park is noted for ks nugged nabural
beauty particularly ks chifs and rock formations. Also charactenstics of
sigoificanere within the park i¢fude Aboriginal rock engravings and gave
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paictings seertle views walking racks (some buile in 19305 by relef
lahour) seciudad heacles native Aers and fauna which includes many
prant cemmunities [ayer B0Q species) being particular for areas of spring
seazon Wwildflowers. The park gives its dedication to Ecdesbon Dufaur in
Turramarra and speat much teme explarird Cowan Crock to the narth, He
built a road thraugh the Bysh to Babbin Head and eventually persuaded
the government bo dedicate e land.

History

Historical Notos:

Assessmont Criteria Items arg assested against the Stake Herltage Heglster (SHA) Griterla to
deterrminge the lovel of significance. Refer to the Lstings belaw for He level of
sLatubory pretocin
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Ku-ring-pal Chase Mational Park, Lion, Long and Spectacle Island Nature Reserves,
Ku-ring-gai Chase Rd, Bobbin Head, NSW

Photographs: Mone

List: Matianal Herntage List
Clasxs: Matural

Legal Status: Listed place (151 272008)
Place 1) 105817

Place File No: 1113060003
Summary Statemant of Significance:

Ku-ringgan Chase National Fark and Long Island, Lion [sland and Spectacle lslandg
Malure Reserves contain an exceplicnal representation of the Sydney region bicta, a
reqich which is recognised as a natignally cutstanding cenlre of biediversity. The placs
contains a complex patenn of 24 plant communities, including heathland, woedland, open
forest. swamps amd warm temperate rainforest, with a high native plant species richness
of sver 1000 species and an oulstanding diversity of bird and olher animal species. This
divarsity includas an oulstanding representation of the species that are unigue o the
Sydney region, padiculardy those resincled Lo the Hawkesbury Sandstone landform. The
place is an gutstanding example of & centre of bisdiversity.

Cfficial Valuos:

Crtana Valuaz

A Events, Progesses The Sydney region conlains an cutstanding concentration of
bicdiversity and is recognised as a centre of biediversity when
compared ta other areas acrass Australia. Ku-nng-gai Chase
National Park, Long. Lion and Spectacle |sland Nature Regerves
contan an exceplicnal representation of the Sydney regron brota
with high species rrchness across many groups and 3
representative range of ecosyslems, The place ¢containg a
complex pattern of 24 plant communities, including heathland,
woodland, open forest, swamps and warm temperate rainforest
and is important far its species nchness, with over 1,000 nalive
planl species in a wide array of families including haaths
(Epacridaceae), wattles (Mimesaceae), grevilleas and banksias
{Froteaceae) and members of the eycalypt family {Myriaceas),
The plage alse has an outstanding diversity of birds and other
animal species notably perching hirds (Passeriformes), including
the families scrubwrens {Acanthizrdas), haneyeaters
{Meliphagidae). Australasian rehins (Petroicidae) and fantails,
drangos and monarchs (Dicrudidag). The place exermplifies Lhe
biodiverse Hawkesbury Sandstone environment and is an
outstanding examgple of a centre of bicdiversity {Benson & Howell

hupeYwwnwdech,pov an‘cpi-binvahdbrsearch pl Mmode place. defailsearche place_name,,, 1022007




Search The swstralian Heritage Thacabose Fape X of v

1994, Brabyy 2000, DEH 20063, DEH 20080, NSW NPWS 2002
and Thomas and Bengon 15853)

A Events, Processes Ku-ring-gai Chase National Park, Long, Lion and Spectachs sland
MHature Reserves contain an cutstanding representalion of Lhe
species that contribule to the high endemism value of the Sydney
region {NSW NPWS 2002, DEH 20048a, DEH 2006b), in particular,
those restricted (o the Hawkesbury Sandsfone landform.

Dezcription:

Ku-ring-gai Chase Malional Park has heen a conservation area since 1884, it is located
wilhin the Sydney metropalitan area, approximately 20 kilometres north of the centre of
Sydney and receives over 2 million visitors a year, The Nalional Park includes Barrenjoey
Head, Ihe site of an early custams house and a lighlhouse camplex wilth wo coltages.
Lion Istand {8 heclares) iz siluated just inzide the entrance to Broken Bay and is entirely
included in the nature reserve. Long |sland is situated near Lhe town of Erooklyn. Most of
the island {73} heclares] is inciuded in the nalure resemve while 3 amall area at the eastarn
end of the island 15 managed by the Slate Rail Aulhority and includes a raitway tunnel and
sgveral buildings. Spectacle Island (36 heclares) is situated near Lhe junchion of the
Hawkeasbury River and Maoney Macney Craek and is enlirely included in the mature
rasarve (NSW MPWS 2002).

Covaring an area of 14,882 hectares, Ku-ring-gai Chase National Park is located on the
dissectad Hornsby Plateaa near the centre of the sedimentary Sydney basin and
demonstrates a range of landscapes, including drowned river valley &stuaries, steep
sandstone cliffs and plateaus (Themas & Benson 1985), Lion |sland, Leng [sland and
Spectacle Island Nature Reserves are all located in the lower Hawkesbuny Biver close 1o
Ku-ring-gaL Chase National Park.

Threse major sedimentary formations dominate the geclegy within the area namely,
VYianamatta shale, Hawkesbury sandslone and Narrabeen Group sandstones and
ghales. These formations were craabted during the early Jurassic and late Triassic
{approximately 190 to 225 million years age). The lasl majer rise in sea level pocurred
during the Helocens and drownad the vallays of Cowan, Coal and Candle and Smiths
Creeks to form the currenl foreshore. This fse in sea leyel alzo resulted in several peaks
becoming mslands, including Lien, Long and Spectacle |slands,

The place is within the Hawkesbury-Nepean catchment, an area wilh a very rich and
distinclive assemilage of species Lhat thrive o poor soils (Benson ot al 1986, NSW
NPWS 18961 The non-ree component s especially rich and contributes the major part of
the plant biodiversity (Benson at al 1998). The place includes a complex patern of
wegetation cammunilies such a5 haathland, woodland, open forest, swamps and warm
ternperate rainforest. The attributes and distribution of the vegetation communities within
Ihe Maticnal Park are strongly relaled to geology, sol, drainage and aspect. Species from
the Proteaceae family are commeon in the understorey of the Hawkesbury sandstone
(Howell and Benson 20003, Wel heathland occurs cver Wianamatta shale platforms that
remain on some ridge tops. The Marrabeen shales found in gullies and sheltered valleys
support cpen farest cammuonities ol aller trees including some rainforest species.

The vegetation communities af mast conservation significance in the place are those thal
are pooldy reserved elsewhere {Thomas and Bensen 1985), These lend to be associated
with uncommen or remnant geslogical fealures or specihe habiats and therelore lend to
be small in area. Of special intere=t is the vegetalion found on Wianamatta Shale Lhat is
generally apen forest with dominant speces being commeon name silvertop ash
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{Euralyplus seben), myrle wattle (Acacia mprifolia) and spiny bossiaes (Bossizes
obrordala). The diatreme vegetation communities at Camphbells Crater and Smiths Crater
along with the vegatalion growing on volcanic dykes al YWest Head are other produdcts of
unusual underlying gealogy. Three ecological communities listed on the New South
Wales Threatensd Species Conzervatian Act 19895 are also present, namely Duffys
Forest, Pittwater Spatted Gum Foresl, and Sydney Coastal River-flat Forest.

There are ower 1,008 plant species recorded from the place (NSW NPWS 2002), including
several species protected under the NSW Threatened Species and Consemnvalion Agt
199%: Caley's grewillea {(Greviiea cafey), Bynoe's wattle (Acacis bymoganst, a shrub
(Haloragodendron fucest), a shrub (Persoonia hirsula), a shrub (Persoonia mollis spp.
maxima) and a shrul (Asieroltasia efegans). Addilionally the following species have been
listed as vainerable: a shrub (Kunzes rupesins), a shub (Pamwaia hiffora), Camfield's
eucalypl (Fucalyplus camfieldil), an archid (Cryplastyiz hunteriana) and a shrub

{ Tedralhaca glandulosal (WSW MPWS 2008a).

The place is recegnised as comaining a nch vertebrate fauna, a reflection of the diversily
of vegelaton communities and habitats in the area and the Park’s bocalion in ohe of the
most diverse pars of Australia, the Sydney basin. There are over 160 species of avifauna
recorded. There are 28 mammals recorded in the park and reserves of which 17 ane
bats. The herpetofauna {reptiles and frogs) is diverse with aboul 62 species recard,
including about 20 species of frogs. There is also a nich though poarly recorded
invertebrate fauna, including over 100 species of buttarfly and moths (NSW NPWS 200:2;
CEH 2006h; Ku-ring-gai Cooncil 2008).

There are 13 animals found in the place listed under the NSYY Threatened Species and
Consarvation Acl 1995, Regionally significan! populations of several fauna species ooour
within the National Park including the spohted-lailed guoll {Dasyunss macidalus), the
scuthern brown bandicoot {{spodon obesuiys obasiins), the koala (Phescofarclos
cnersis), and the eastern bent-wing bat {Mintopteus schreibersi) (NSW NPWS 2002).

Lion Island, at lhe eniranca to Broken Bay, provides breeding habitat for several
Emvironmant Prolection and Biodiversity Consenvation Aot 7892 {EPBC) listed Maring and
Migralery bird species; including the wedge-tailed shearwaler {Puffinus pacificus), the
sooty shearwaler {Puffinus grisews) and the litle penguin (Eudypliula minor {DEH

2006a). The breeding colony of litHe penguinsg on Lion Istand has been the subject of lang
term research (Rogers et al 1895 Knight and Rogers 2004). Almost all breseding litts
penguing in the Sydney region are lo be found on Lion Island, and tong term studies have
shewn the reproductive success to be higher and mone stable than populations al other
Incations.

The place is an important scientific and educational resource used by many universities
and research inslitulions in the Sydney Region. Pollen and charcoal analysis from South
Salvation Creek Swamp grovide an indication of the change in specigs composition over
Ihe last 6,000 years and records from moist scrublands and swamps within the place
fndicate that they may be representative of a cycle of swamps built up, scoured and
destroyed and reformed over thousands of years.

Extensive evidence of Aboriginal use and sccupation cocurs in the place, with owar 500
sites of localions with physical evidenca of Aboriginal use recorded (MSW NPWS 2002,
WEW NPWS 20066), Shell middens along the forezhore are the mest comman type of
evidence recorded. Other evidence includes reck engravings and paintings, grinding
gragves, stone arrangements, burials and occupation sites. Mo systemalic survey has
beean undartaken across the park, and it is likely that additional sites ccour within e park.
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The Great Mackeral rack shelter has been ex¢avaled within the park, Cates for lhe site
range from 3,670 + 150 10 220 £ 120 Before Presenl (McDonald 18982a). McDonald
suggests that the an in this shelter was made from 500 yearz ago until just prior io
contacl. Attenbrow also states that tempaoral changes in the propertions of the deminant
shellfish were documented at Great Mackerel Beach, near lhe estuary mouth, whers
radiocarbon detemminations indicate the shell-bearing layer extends from aboul 560 10 220
years ago {Attenbrow 2002:68).

Rock art within the place has been investigaled by McDonald (1894) as part of 3 broader
analysis of reck arl in Sydney Basin. Speacific features of the Sydney Basin rock arl
include: pecked intaglio motifs, interpreted as being 2 ‘residual Panaramittes’ azzemblage
{predating the majonty of art and gocupation in the Sydney region): sheller anl sites
presenl in large numbers across the entire sandstone landscape, while engraving sites
are more geographically confined, wilh a dense core of engraving sites in tha central
coastal area; and a small number of engravings found on vertical boulders in cloze
proximity to major waterways. There are striking gimilarlies in the motil preferences of
both art lorms, as well as several majer differences {e 9. manne depictions in engravings
but not in the shefter arty, Stylistc differetces in both engravings and paintings across the
region may demonstrate the nature of contacls hetwesn language groups. There was
generally less stylistic homageaneity in pigment art Ihan engravings; however the Ku-ring-
gai area was a sharp contrast, as il had a core and highly hemogenous engraying
assemblage while the pigment art was highly heterogenouws. Thers is no evidencs for a
change in motil forms over time, with the excepiion of change from early to [atar styla
ENgravings.

The mainland areas of the park include wharves associated with recreational use as well
as walking tracks, such as that built ta Peny's Lookout on Pittwater, and roads. The two
main roads are from North Turramurra o Bobbin Head (1901) and from Mounl Colak
raitway stalion to the Bobbin Head road via 8 causewsy (1803). Therg are also roads to
llawong amd Apple Tree Bay.

The park was onginally established under management by the Ku-ring-gai Chase Trust.
Froperties originally purchased of managed by the Truz! include "The Basin® on Fittwater
{purchased 1915}, ‘Beechwood Cottage’ (erected in 1682), ‘Bobbin Inn' a5 well a3 jetties,
boatsheds and a swimming enclosure.

A humber of ocbservation posts and other defense emplacemants were constructed al
Wast Head, Batween 192471825, a small replica of the Great Sphiny was carved out of
sandsione near Turramurra. The monument is flanked by twa small pyrarmids inscribed in
memiry of AIF comrades who died during World War |,

History:

Early huslorical evidence indicates Ku-ring-gai Chase Mational Park, Lion Island, Long
Island and Spectacle Island Nature Reserves fell within the boundaries of wo logal glans -
the Garrigal people. who occupied an area arcund Broken Bay and the Terramerragal,
who eoupied an area around the Turramuma area (NEW NPWES 2002, Altenbrow 20023
It 15 understood that these clans belenged Lo the Guringgai language group. Evidence for
lhe past activilies of these people is found at a number of sites in the park. They including
shell middens, rock shelters, artefact scatters, grinding grooves, stone arrangements,
burials, rock engraving s, rock painbngs and hand stencils (N3 NPWS 2002)

Wiithin six weeks of his arrival at Porl Jackson in 1768, Governer Arthur Phillip explored
Brisbane Water and Cowan Creek. He commented on the friendliness of Aboriginal

hiip=www . deh, gov an'cpi- binfahd bisearch pl?mede= place detuil;search -place_name.. L2206




Swearch The Auvstralian Eleitage Database Papge 5 of 9

peaple in each of the bays and inlels wha came out in their cances 1o greet him (NSW
NPWS 1986). In August 1788, Phillip and his party travelled overland & Pilwater and
back, walking along Aboriginal fracks and axplering the southern shores of Pitbwater and
araund Molarrs Creak.

taovemar Phillip and athers described Abonginal engravings at Broken Bay (Attenbrow
2002). These sbservers do not mention painted images and they pravide oo infarmakion
aboot the role of the art in Aberiginal society, In 1788, during a second exploratory trip of
Brokan Bay by Phillip. the Aboriginal peopke were [ass weleoming. There was also clear
evigence of Abariginal deaths from smallpox, with skeletons and hodies in rock hollows
along the harbour CAfanbrow 20027,

During subsequent conflict petwesn Abonginal peoplke and white setilers in lhe upper
reaches of lhe Hawkesbury, many Aboriginal people were displaced and moved to
Pithwater. Skirmishes ware alsa recorded in {he Fittwater area during 1805 While many
Abonginal people had moved away by the 18408, a few Abanginal peaple were reportad
as still Iving in the western foreshores of Pittwaler and in Ku-ring-gai Chase in 150
{NSW NPWS 1996),

In the eardy days of lhe colony the Ku-ring-gai area was used mainly for timber axlraction
and hoal building, Soda ash, sall and shell lime were also collecied and manufactured in
the area. A navigalion ight on Bamenjoey Head {1855) was replaced in 1868 by the
Stewarl Towers and in 1881 by the present lighthouse designed by Colonial Architecl
James Barnel. A cusloms house also operated at Barrempoey Head from 1843 1o 1804,
In the late 1870s, conglruction began on |he railway to the Hawkesbury River. By the
186808 a number of boatsheds werde in place and the Hawkesbury Railway Bridge {1886-
1888) was completed {N3W MPWS 2002).

From the 1880s, lhere was concern about the loss of native vegelalion and the
degradation of bushland in and around Sydney. Eccleston Frederic Du Faur successfully
lobbied the NSW Governmenl to establish & park near Turrarmuma 1o prolect nalive
Acwers from a rapidly expanding neighhourhood, The congervation area “Ku-ring-gai
Chage" was established in 1594 covering 13,500 heelares and administered by the Ku-
ring-gai Chase Trust with Du Faur as managing trustee from 1884 until his death in 1915
{Australian Diclipnary of Biggraphy 1872, NSYWY NPWS 2002).

Du Faur waz an influential figure in colonial society being a government surveyor, Lhe
lcunder of the Art Gallery of MEVY 35 well as the founder of Ku-ning-gai Chase
conservation area. Inthe 1870s he conducted artists' camps in the Blue Mountains
pramating natural values, pans of which were already set aside for forest reserves and as
water catchment areas.

The Pithwater area was closely associated wath the wning of the Australian Conzlitulion.
In March 1881, the Grafling Committee {including Sarnuel Griffith, Edmund Barton,
Charkes Kingsten and Jfohn Oowner) revised the draft Conshtution on beard the
paddlesteamer Lucinds when it anchored jn The Basgin. Although this 1891 draft was not
implemenled, it later served as the starting peint for e Convention of 18597 -26 (Deane
2000, Pidwater Council 2002).

In 1867, following 73 years of managemenl by the Ku-ring-gai Chase Trust, the Chass
was declared a nalional park under the NPWS Act 1967, Spectacle |sland was dedicated
as a reserve for pubhc recreation in 1919 and as a nature reserve In 1872, In 1891 Long
island was resenyad for public recréation and in 1972 bacama a nature reserve excepl for
raibway uses. Lion Island, dedicated as a fauna regerve in 18548, was also dedicaled as a
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nature resarve under the NFYWS Acl 15957,

LCandition and Integrity:

Although large areas wilhin Ku-ring-gai Chase Nalenal Park, Lion Island, Long Island and
Speclacle Island Nature Reserves are in nalural or near natural condition, the: papularity
ol the park along with its location within an urban-fringe envircnment means that the
congenation of the arga requires considerable and ongoing managerment of weeds and
pests, fire sk as well as other impacts caused by recreational aghvities.

The sactions of Lhe place where introduced plants cause the greatest problem are along
watereourses, in areas adjacent to urgan development, in areas of past habitation and in
some areas of high public usage (MNSW MPWS 2002). Two hundred and thirty-six exotic
planl species have been recorded within the park (Thomas and Benson 19851 A& number
of inlraduced animals have been recorded within the park with foxes (Vidpes vilpes)
cohsideraed to cause the graatest impact (NSW NPW3 2002).

Qver the past fifty years, most of Ku-ring-gai Chase Mational Park has been subject b a
fire requency of ten to fifteen years, padicularty on the ridges and upper slopes. During
this pencd the park has had on average ten small fires a year with exlensive fires {over
500 hectares) occurring approximately twice a decade. A fire in lanuary 1954 Buml
almest half the park and it is estimated that only about 1% of the park conlained
vegetation hat was more than twentyone years afd (NSW HNPWE 2002 and Conroy
1998). A Fire Management Plan is currently in place for the Mational Park (NSW NPWS
2005).

The place also plays an important rale in providing protection lor a proportion of the lower
Hawlkesbury catchment area. Urban developmenl surrounding The park has resulted in
accelerated siltation and pollulion of watercourses within the park which has lead to
ingreased weed growth. Recrealional use of the watérways has also led o deteriorating
water quality. The deterioration of the park's waterways has heen recegnised by The NSW
MPWS as having a significant impact on native plants and animals (NSW NPYWS 2002).

NSW NFWS plans to negotiate with the Slate Rail Authority to establish a congervation
agreermenl aver the part of Long Island managad by thal Authority [NSW NPWS 20023,

Condition assessed 2006.

Location:

Apoul 15300tha, Bobhin Head Foad, Bobbin Head, comprismg Ku-ring-ga Chase Malicnal
Park, Lion Istand Nature Reserve, Long Izfand Malure Reserve and Spectacls lsland
Nature Reseree.
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Ku-ting-gai Chase Mational Park, Lion, Long and Spectacle Island Nature Reserves, Ku-ring-gal Chase Rd, Bobhbin Head, NSW

Photographs: None

List: National Hertage List
Class: MNatural

Legal Status: MNominated place
Flace ID: 105817

Place Fila No: 1/13/016/000%
Nominator's Summary Statament of Significance:

Ku-ring-gai Chase Mahonal Park is the second oldest national park in Australia and the cldest national park established primarily for
nature consenvation (NPYWS 2005a). It is one of the top ranking biodiversity reserves,

Ku-ring-gal Chasa Natipnal Fark is one of a number of sandslone national parks in the Sydney region that form part of one of the two
ternperate hotspots for plant endemism and richness in temperate Australia {lhe olher b2ing south-west Western Australia).

Ku-ring-gai Chase National Park {Sydney Basin) is recognised as a species rich area on a national scale. The Sydney map sheet is the
mgst spacies rich region in Australia for birds and wilhin the top 1% for species richness (and in someg genera, endermism) of several
larmilies and genera of plants.

Ku-ring-gai Chase National Park is within the top 5% of areas important for eucalypls in terms of species richness, structural
representation, primitive species and endamism.

Ku-ring-gai Chase MNational Park has been identified as one of Austrahia’s richest and significant terrestrial and freshwaler bicdiversity
holspols for a number of different groups of species, ranked third in Australia behind the Daintree and Wel Tropics.

Ku-ting-gai Chase Mational Park is rarked in the top ten natural heritage hotspots identified for fls importance for Gondwanan or
primitive spacies

Ku-ring-gai Chase Nalional Park is an important adjunet to the Blue Mountaing as a world heritage praperty for eucalypt diversity,
Ku-ring-gai Chaze Maticnal Park and the associaled reserves have great cultural and spiritual importance for Indigenous Australians.
This importance lies bolh in its general landscape, and in the many Akoriginal sites faund in the area, There are more than 300
Aboriginal sites remaining in the Ku-fing-gai Chasg National Park teday and a significant amount in the associated reserves, These relics
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of the area's rich, living Abariginal cullure include rock engravings, bunal sites, axe grinding grooves and places thal shaw evidence of
Aboriginal occupalion such as middens and shelters {NPWS 2005a, NFWS 2002).

Ku-ring-gai Chase National Fark and the associated reserves are also known for their breathtaking scenery and as a large natural area
in e Sydney metrapalitan area providing an escape from Lhe city (Higgins et al. 1586, Cranin 2000, NPWS 2002, NPWS 2005a).

The nalural and cultural haritage of Ku-ring-gai Chase National Park and the associated reserves and thair [ocalion within the Sydney
melropolilan area, provide significant epportunties for education and research {NPWS 20027,

Ku-ning-gai Chase National Park and {he associaled reserves provide a refuge from the city fur a large number of rare, uncoemmon and
threatened fauna, flora and ecological communities (NPWS 2002, NPYWS 2005a).

Ku-ring-gai Chase Natisnal Park cantains imparlant bistoric sites associated wilth early racreational use, transport, navigation and
defence (NPWS 2002, NPYWWS 2005a).

Ku-ring-gai Chase National Park and the associaled reserves are listed aon the Register of National Estate. The national park 1= listed for
ite aesthetic valre, far its saentific impoertance as a remnant of the natural environment of Sydney and for ils abundance of Abariginal
sit@s. Lion Island is listed because it provides impartant breeding habitat far & number sheanvaters and little penguins, Leng |sland for s
urmgue and diverse vengetation: and Spectacle island for its particularly diversa vegetation {NPWE 2002).

Cfficial Values: Not Avaitable
Crazcription:

The area is highly valued for its breathtaking views and beautiful landscape. Descriptions provided under criterion € demonstrate these
agsthelic values.

KuU-ring-gan Chase Mabonal Park and the associaled nature reserves farm a vast area of bush fand and a tight clustler of winding creeks,
sheltered beaches, hidden coves and wide expanses of deep blue water. Vegetation communities include heath lands on the sandstone
ridges, dense forests on lhe slopes. and mangroves on the tidal mudfials. Wildflowers are abundant in winter and spring. Hundreds of
honeyeaters feed on banksias. crimsan and aastern rogallas are offen seen in flocks and nalive ducks are abundant in swamps and
reshwaler pools. Mammals including echidna, bats, koalas, possums, ghders, bandicasts, swamp wallabies, wallaroos, marsupial mices,
and antechinus are abundant bot are nocturnal and rarely seen. The tidal waterways are breeding and feeding grounds for a diverse
range of aquatic life including sharks, hream, Blackfish, mullet, jewfish and leatherjacket (Cronin 2000},

Caver 800 Aborigingl sites are scaftered throughaut Ihe area. Thase include rock engravings, bunial giles, axe gninding grogves and
places thal show evidencs of Aboriginal oroupation such as middens and shelters. Sites with more regent historic value include
'‘Beechwaod' holiday cottage, roads constructed 10 provide access to a racrealion ares st Bobbin Head, several sandstone structures of
impartance, the Bobbin Jim, a sandstone war memarial near Turramurra, military observation posts, defence emplasemeants, and Lhe
lighthousze, keeper's cottage and roadway at Barrenjoey Head,

There is @ visitar centre at Kalkan {Bobkin Ihn} and a nomber of walking tracks throughout the park. These iracks take visitars through &
variety of vegetation types and past a number of Aboriginal sites such as rock arl and shellers. There is @ camping area at The Basin an
Pritwater and kiosks at Bobbin Head, Appletree Bay. Akuna Bay, and Coftage Point. Picnic areas, toilets and fireplaces are lacated in
varioug piaces. Beat ramps are situated al Akuna Bay, Applelres Bay, Brogklyn and Cottage Paint.

hubrpe: Swowewe . deh g gwd'egi -bindabdbscarch.plmode=place_detail;place td=105%17 15812006




Search The Australian Henlape Catabase Pape 3 of 4

¥u-ring-gai Chase National Parks covers 14,882 ha. The Lion Island Nature Reserve covers the entire Isfand, which is approximately
8ha. The Long |sland Nature Reserve covers over 73ha of the island, The Spectacle stand Naturé Reserve covers the entire island
which is approximalely 36ha (MFWS 2002).

History:

Before Ihe Eurgpean colonisation of Australia in 1784, the Guringal people lived from Broken Bay in 1he north, to Port Jacksonin the
south, 1o Lane Cove River in the west. Two Guringai clans accupied \he area that is now Ku-ring-gal Chase National Park and the
asstciated resarves — the Garrigal people lived around Weast Head and Ihe Terramerragal lived in the Turramurra araa {MFWS 2002,
WPWWE 20059a),

Within & weeks of the arnival of the Brilish First Fleet, Governor Phillip went camping at Resolute Beach. He commented on the
friendliness of the Aboriginal People in the area. However when he returned a year later they all fled from him (NPWS 2005a).

By 1790 over half the Guringai peaple had been wiped aut by smallpox and conflict wilth white settlers (NPWS 2005a).

Between the 1780 and 1840s Pittwater was a haven for escaped conviets, liguar smugglers and ships seeking shelter from starms.
There were several ship wrecks before the Barrenjoey hghthouse was built in he late 19th Century {NPWS 20053a).

By the 18405 most of the Guringai people had disappeared and their Iraditional fands had been taken over by white setllars {NPWS
Z5a).

By the late 1800s Pittwater was popular as a place of keisure far the wealthy. Coach and ferry services brought picnickers and campers
to places like The Basin. Large steamboats offered tnps along the waterways. YWhen the car and omnibus were invented visitor numbers
increased, Haliday and retiremant homes were built and pecple began to setla in the area permanently (NPWS 2005a).

In the late 1800=, a man by the name of Eccleston Du Faur began lobbying for a “Mational Park for Morth Sydney™, As a resull Ku.ring-
gai Chase was established in 1834, The park included 13,300ha and was placed in the care and control of Mr Du Faur as the managing
rustee. Its name was adapted frorm the onginal inhabitants, the Guringai people {NPWS 2002}

In 1311, ¥3 ha of Lung |sland was set aside as a reserve for public recrealion (NPWS 2002),

In 1819 Spectacle Island was set aside as 3 rgsarve for public recreation (NPWS 20023,

In 1820 an up markel coundry club . casino, golf cfut and hotel was proposed for West Head,

These plans never wenl ahead and instead the area was usad by the navy during the Second World War. Fortifications and gun
emplacements were built en the headland. Then in 1951 West Head was added 1o Ku-ring-gai Chasa (NFWS 2005a).

In 1956 Lion [skand was $al aside as a fauna resene (NPWS 2002).

In 1967 Ku-ring-gai Chase became 2 national park when the National Parks and Wildlfe Act (NPW Act) was proclaimed. It was placed
in the care and contral of the NPWS. Since then, additions have been made 9 the park, making it now 14 £82ha in size. In the same
year Lion [sland was reclassified under the NPW Acl as & Nature Reserve (NPWS 2002,

In 1972 the Long Istand and Spectacle |sland were reclassified as Nature Reserves under the NPW Act (MPWS 2002,

Teday, Aboriginal peaple live close lo Ku-ring-gai Chase Malicnal Park and \he associaled reserves. The arsa has greal cultural and
spifitual significance 1o therm (NPWS 2002, NPWS 2005 a),

Congdition and Integrity;

While areas of Ku-ring-ual Chase National Pack and lhe associaled reserves are relalively unlouchad thers are various threats that can
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impact on therr candilicn,

Many of the Lhreats to the national park result frorm the high rate of visitation. Horse riding trails accur in some areas of Ihe park.
Evidernce has indicaled thal horse riding in the park has an impact on sandstone areas [Lord 2002) as they can cause erosion,
despgliation and weed invasion. Powerboats are permitied in all inlets of the park. They have the potential t0 dislurby water birds as well
as the peaceful setting of the area {(Lord 2002). Vandalism and grafiiti hag damaged a number of abonginal sites wilhin the park and
associated reserves [NPWS 2002

Introduced planls are a major problem along watercourses, in areas adjacent to urban develspment, o areas of past habilation and in
araas of high public usage. Al least 236 inlroduced species have been recorded in Ku-ring-gal Chase National Park. Inlraduced animals
include cats, dogs, foxes, black rats, mice, Eurcpean honey-bees and rabbits. They cause a number of problems including soil erasion,
disturbance of native vegelation and natural pollinalicn processes, competition with nalive animals and predation of native animals
{WPWSE 2002).

Location:

About 15000ha, Bobbin Head Road, Bobkin Head, comprigsing Ku-ring-gal Chaze National Park, Lian Istand MNalure Reserve, Long
Island Nalure Reserve and Spectacle [sland Nalure Reserve,
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Ku-ring-gai Chase Naticna! Park {1980 boundary), Ku-ring-gai Chase Rd, Bobbin
Head, NEW

Photographs;

Liat: Remqister of the Mationzl Eslate
Class: Matural

Legal Status: Registerad (25/08/1981)
Flace ID: 2608

Place File

No: 1M ENI8I003

Statement of Significancae:

Ku-ring-gai Chase Mational Park, established in 1844, has long been an mpoartant natural
recreation area close fo Sydney. The Park has a very diverse flara (owar 900 species) and
rich fauna, Ku-ring-gai has a number of trails to give visitors & good insight into the
drsarsity of lhe area.

Indigenous values are known to exist in this area. As yet theze have nol been dentified,
documented or assessed far Nalional Estale significance by the Australian Heritage
Commission,

(The Commission is in the process of developing and/or upgrading official stalements for
places listed prior to 1937, The abave datz was mainly provided by the neminater and has
no yet been revised by the Commission.)

Cfficial Value=: Hol Available

Description:

Fark has rainforest, wel and dry sclerasphyll forezls, woadlands, serub and healh
communities. Thare are ower D00 plant species recorded including thirty eucalypts, four
angophoras, six casuarinags and thirty-one acacias. The incised sandstone topography
with the diversity of llora and indented coasline makes this park a significant landscape
area.
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History: Mol Availatle
Condition and Integrity:
Mear natural.

Location:
Approximalely 14713ha, on the northern side of Sydney. Located on southern shore of
Broken Bay and comprising much of the catchment of Cowan Creek, Generally bounded
by Broken Bay in north, Pitt Water in East, Sydney suburbs in south and main nacdh
railway in wesl.
Biliography: Not Avaijlable

Report Produced: Mon Mas 6 16:10:20 2006
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The BEu-Ring=fai Landscape Qonscovation Avea is an citstanding oxample of 3 sharply
diszecied Hawkesbury santstore landssazs wikh contrassing steen tree clad Wodls
and zalm waterwmys,

The hree cortdins a great varicty ofF plant 2ife FANYLY Srom mARGTOVNe sWemps o
wel and doy sclercghytl Coresrs.

The plant comumnities of the area Sapport a rich wildlife pomataticn, particuiarcly
hirds.

The species Jiversicy of the area is wery hign wikh ocver 566 species of plant
including L2 rare spevies, two erdangercd species, amnd two volrmerable specles oS
flace.

There Is a wealth of Aboriginal relice ir he form of ocooumakion wd art siees,
Bu-Ring-Ga: Chase Matiocnal Park is Australia's second oldost metiona) are,

The Conservaticn Arcs contaions sites whick Provide evadonoe of che early period

of Iurspean Bettloment of the ared, dned tealares which are dancnstr-ative of
chenaing modes of recreat:on Suring khe Twentieth Tenlury,



AOOCMENDATIONS

The Haticaal Trust of Australia (NSW) is most concermed at the mecenl
altention and destructicn of parts aof Bio=ring—gal Chage Maticmal Park
for toadworks.  The Trust helieves chat lards within Hakbonsl Patks
gererally should not be alicnated oy conflicting lamd uses or for tue
oy speclal interest groups.  Accordingly the Trust is strongly opfoned
o any further loss of lands within Ku-ring~3ai Chase Natiznal Park.
Vo oompensate the destructien of significant plant cormmwnities b the
Sydney-Mowcastle  freeway dewelopment  three of the four  areas
recomnicrded by B3onsen {1935) should be acquired and added to the Fark.
These are:

(i} Ao large popelation of rere and  threaterncsd  soecies
ineloding Grevillia caleyi, near Tinliledown Dick Hill,
Tevrey Hills.

rii) The arees arcund the quapsy ak Duffys Forost conkaining a
large representation of ocpen foresk.

[ii1} “he arsa sorth of the Park boundary between Lhe tailway
line ta Brooklyn, contuining imgrctont bealh commnities
asscoiakted with the rare species Micromyrris blakelvi.

Purther, consistent with the recompemidations  for  che Classified
Hawkesoury Hreserve, Brooklyn, Lhis area wder leasss to bhe Katicmal
Trusc ghould also bBe dded =0 the Park.

Speciel  emphasiz should e giver  in any  FErvicocomental  panning
lostrament to che control of ercroathing arban develsemant and to the
irplementation of appropriate visual and architectiral stamdards oo
such devilopments witRin the wiscu] cabchment of the Yark. Smecial
attenticn should be glven by local councils amd Ene Maticnas Farks and
Wildlife Borvice Lo minimize vigial, weed., fire and WALCT Impacts on
the Fark. Particular atcention snould ke yiven oo developmoobs alaong
water {rontages mt Cobtage Point, Cowan Water and alotiey the westeen
share of Pittwater. While 1hogse se“tlements do not Currontly present
4 significant ikpact, their close subdivision ar more Intensive
development wonld be a matter of concocn and shopld e resisted e
Courncil.

T sigrificant ard acstoetically ploasing populacion of trees i 5.
Sves Biowmround shoedid be orotectad ww Couneil Plarsing provisions,

The Ki-cing-gal Wildflower Garden 2 an important recreaticnal asd
cultural site wWaich should be maintalned and mnaged in syigsathy with
the ohjectives estdablisned Ty Bu-ringegei #Municipel Tooneis  and
S-GAP, iorth Shote Crovp.

ALCUET, %84,




DESCRICT I

Ku-Ring-Gai Chase Hatjonal! Park i= whrrlly cortained within the
Classified Area, which is generally <elineated By the Parx bouwndary
with the following awoceptions: in the west it £050lows the Syidney ko
Newcarble railiway line and the cxpressway: ko the south it inclodes
St. Ives Sacwground, the Hu-Ring-Gai Wildflower Garden and the apeas
recommended by Benson {1985) for addition to che Park al Mooa Vale
Brad, Tarlledosm THok Hil! and Iaftys foresk: and “te foveshores of
Fittwater/Mroken Bay are iocluded in bhe northfcast .

Tre Rrea ks eoonliguous with bhe Harraboon Tokes Western CaboMment
landeeape Congervation hrea Classified i July 19Ra.

GROLOTY ANG LANDEOEM

The Hi-ring—ai Landscape COotgervation Arca is sibimesd noar the
cuntre of a large sedimentary Dasin - the Sydney' Basin, which wes
developed during the Permian and Triassis pericds. The main pock
siraca are mainly sardstones and shales with rinor develoents of
wonglzmerate.  Three raim rock fypes of cne “ciassic Pericd are Tourd
in the area.  The oldest are the sandstones and shales of *he
Witrabeen Sroup wnich crop oub alans the foreshores.  Bed hrows
tctiooolate] claystones are typical of this arep.

The Hawkeshory sandstane iz e prodeosnant reck onit exposed  and
while it is eomposed nrogomingnl 1y of sandstone, shale inbevhoeds also
L S .

Shales of the Winnamatta Group ooour oo the Rightr wpoints of theo
ared, which are the youngest of the Triassic Pericd sedicents: Eor
exarple, Cowan Trig Station,

Thtrusions of dolesite, crerplifying igneccs activity, are foord ac
West Bead.  Unconsolidated sedicencs gooar mainly alarg *he Soresncres
2wl Cretks.  Secondary iroostooe formations oeour Eneceghouir Ehe Ares
arwl surfoace laterization iz commonly fewvpls ol e overlying shalos
of 4w Wianamatba group; for exemple, in the Tervey Hills and offys
rorast area.

I the Pligcene Peviod, 2 to 12 nillion years ago, the areas was
uphifted and streams ewentnally formed deep vallaya through the
sardistone .  In more recent bimes, after e last ice aqe, Lo Spepar
valleys ware partilally fliooded, forming the existing watorways.

FLOaA

Ke—rirg—gai  Thase Wational Fark i85 portic.lar ly  imporiant  ip
corgerving o large ares of undisturbed vegetation of ke By which
gives Sydrey bushland its distinctive oharacter. 1L Qs a so imear At
o oconServing vovetaticoen byoes which are significant in a local and
regdional context.  These beod to be of limited size apd are associatad
With wmusual of rernact goclegical and bocemaraphizal froatures.

Benacn [198%) ideacitied 21 wlant commiibies in his survey of Hhe
Parx ramging Irom closed forost to open forest and low onen foresc to




Fead is the Boboin Inne which was built in; 1936-37, atd tha O-chasd
Park and its pavilions. These featizes and their associabed olomorts
and detailing represent an imporsant aspect of the higtory of the
dovelopmant and use of bhe park.

The developmenl of Xu-ring—gal Chasc -ewresantsz i charge in ohilosoohy
from that of Fopal Maticnal Fark, which was soen as aoTe Arcadian and
irs the nature of an Znglish park. to a eore patara setting., Ik was
for this reason that the name “Trase" was chesen ro digtinguish it
from the earlier form of "park”.

ADGRIGINAT, HIST0RY

“he Atorigines who iived o the yencrel reqlon from Morth Swlney co
Goeford belonged ko a ouriver of larguage/locality™ groups including
Gurimgai, Garetngal, Bayimai, Cameraigal, Walumeda, Burdiboacsagal  ard
LR3I

Archasological evidence from Rhorigiral oroupation includes middars,
engravirgs and cave paintings. There are a large supber ot &nqraving
areas within Ki-ring-gai Chase and ioclishe in all a thousand or mope
figures, Lave paintings ave oob gy common and most ofben are in che
form of hard ztencils.

KU-RING-CAT WILDFLOWER GhsCEN

The [irst forral resoludion to egtablizh the Gardes came tn 1961 uncer
Botert 5 Turrer, Lhwer an Alderman of Cocuneil. The Borch Shore G
of The Soclety for Grewing Australian Placts bad rogeested Turres bo
sibniit 4 Motice of Motion which irvestigated the deve lopnent. of the
Garden project.  In 1963, following a recoprendation of the spacial
inwestinating comrittes, the Gouneil adopres] e pame  "Ku-ring-gal
Wildilower Garden" togetier with the obiects and aimes:

“The  growing of  plaats  from al)  parts af  sigtralia bos
preservalico and public display and by these oieans the al:iracsice
of earints and vigiters £ the Ri—ring-gai FMuricipality™.

The Garden was offizially coened oy Che Sovernor of fHew Sooth Wang,
His Bxcellency, Sir Hoxden Cutler, oo Gth Cotolwer, 196S.

Bumercus walks and trails provide eagy access far those pecple 2ishing
Lo ses the great range of Australian wildficwers and natjve shoubs at
thi Garden which is an imporrant recrearioma. ang og’tural si%e in khe
nunicigal ity

BiHLICCRATHY

Mweas J. and Bersco . H., [L%85) Vegetakion Survey af Ku-Ring: Gai
Chasa Maticral Park, Maticowl Herlariom o M.G.W., PFowal Bogpanic
Gacdons.

Mational Packs aud Wildlife Secvice 1197} Fu=Ring—s3l Cnase Maticnal
Bark Plan of Manegement,

fu-Ring-Gal Councilforth shore Groun 5. 0.A4.7.  (1970) Ku-Ring-Gai
Wild{lower Garden Guids Book,




woodiard and sedgalond/shrubland.  In chis survey, 566 species and 114
families of plants were rocorded. and ircloded:

Twelve rate specics:- Lomandra brevis 2B,
Ceponilesiun beeuri 3RC,
Levooregon amplexiranlis 3R,
AustroeyTtus tereifolia 380,
Darwinia b flora 2RC,
arwinia prooees IR0,
Eucalyptas wenmanniara JRC,
Buzalyptus sguamosn SR,
crevillea coaleyi 2RC,
Baraonia fraserci 2R,
kil ingia hersannifolia 3RC,
Tetratheca glondulosa 2RC,

Twg Prargered Species:- Cryptostylis hunterama 350,
Bucalyprus camfieldii 2EC,

Tw Voinerable species:- Blechoum ambigquam 2V,
Fuazea rupestreis 3v,

Ir. addirion there are several other species of unusiy] distribation.

CANIURAT, VR IIE

Kuo-rirg—gai Chase pational Park, which monprises the maifarity of <he
area, wWat the gecond National Park dedicaled in Rustraliaz.

Originally the Land uooupied by the Park was part of the territony of
fu-ring-cai, an aboriginal groeo belorging bo the Fareg coibe,  The
Bu-rimg—gai arca was first explored by Governor Fnilliz in L7¥93;
Fowever, the land proved genorally Irhospitable to Foropean Settiement
which esktalilished itoclf A= Bort Sackson,

ihe arez roceived Little attertion wat:l the opd of the 19eh Century,
Whet in LH32 & proposal was made D Bocleston du Paur Lo deciare che
walers of Jrwan Creek and the adjacent lands a Mati-nal Park Sor Horth
Syltey.

In LB nipe trostess were appointed for bhe Lempetary conkcol of
aoout 35,000 acres (M, 184 .01 ha) of fareshores and wild bushlard.
This was rade permwanent in 2900 when Ehe land was vizgzod in the
Leustees Ty way of @ Crown Grant and the tristecs were instryucked to
perpit the land tn Le used for recrestion of ENe ipnabitants of b
Coleiy .

frvds of Jand were cootinually added to the orininal dedigation. ue
o manasgoment prollems an ach was introduced on 1961 L0 peuske e
Crowmn Girant and dedicate +the land as pablic park Aadair lLrkder the
managenenk of  brustees. This  rationalised the  increasing
discroparcies between the land reserward, bhe gazettal of roequilabicns
arnd trustee appointments.

In October, 1997 the Pavk was rescrved under e warional Farxa ared
Wildlife Aet and later in dowvomiser fransforped tiz the gare, cortool
and manazeeent of rhe Directcr of the Walicnal Parks and Wildlife
Bervioe.  The Fark oow oooupies an ares of 14,712 ha.

Bu-ring-gal Cnase onrains  eviderce  frem ez iods af Fueziean
vigitation 20 the area. Much of rhis evidenge iz coocentrated at
Bobbin Head. Borord was develoood to this sitas in 1201, ane
subzsquont developront was depondent Upoa e reclama®ion <f land Eeom
Folay's Bay which =as hegun in I%il. Tha mador feature ab 3onbiv



Ku-ring—gat Landscape Conzsarvation Area
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7.2 Concept Planting Plan

There is no available evidence that this planting plan was implemented; we know nothing of its
provenance, nor whether it was associated with Orchard Park. The following trees were listed on

the plan™:

e Jacaranda

e Flame Tree

e |rish Strawberry Tree, white
e Melaleuca

e Japanese Pagoda Tree

e Pineapple Guava

e Butterfly or Orchid Tree

e Scarlet Flowers

e Lilly of the Valley Tree

e Red Flowering Gum, WA

e Lilac Tree
e Tarata, NZ
e Tea Tree

e Brush Tree (white and purple varieties)

e Firewheel Tree

e Karo, NZ (creamy white foliage)
e Hawthorn Family (red berries)

e Silky Oak

e Deciduous Chinese Tree

e Celery Topped Pine

" Bachmann, R et al, (2003), Conservation Management Plan for Orchard Park, Ku-ring-gai Chase National Park, Appendix 3
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