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1.0 Introduction 

1.1 Project Background 

Darkinjung Local Aboriginal Land Council (DLALC) is currently preparing four separate planning proposals 
for the re-zoning of DLALC owned land for a mix of residential, rural residential and industrial land uses.  

The planning proposals are outlined in the Interim Darkinjung Development Delivery Plan (February 2019). 
The planning proposals are at various stages and DLALC are currently in consultation with Department of 
the Environment (DPE) regarding the planning proposals. Darkinjung requires a preliminary bushfire risk 
assessment at the following sites as they are mapped as bushfire prone land under the Central Coast 
Council Local Environmental Plan 2013 (LEP): 

• Lot 481 DP1184693 Reeves Street, Somersby

• Lots 512 and 513 DP727686 Woy Woy Road, Kariong.

Umwelt has been engaged by DLALC to undertake a preliminary bushfire risk assessment for the proposed 
rezoning request review at Lot 481 DP1184693 Reeves Road, Somersby and Lots 512 and 513 DP727686 
Woy Woy Road, Kariong.  This is an initial assessment of bushfire hazard providing an analysis of risk 
mitigations and infrastructure requirements under the NSW Planning system, with particular reference to 
Planning for Bushfire Protection published by the NSW Rural Fire Service (RFS).  This includes guidance on 
areas within the flame zone of bushfires where residential development is not permitted, effectively acting 
as a site constraint to development of housing. 

This preliminary bushfire risk assessment report is applicable to Woy Woy, Kariong (the site) only as 
shown in Figure 1.1.  

1.2 Site Identification 

The proposed site is located in a rural residential setting and is separated from the adjacent bushland to the 
south by the Tank fire trail. The site is bounded by Woy Roy Road to the west, residential properties to the 
north and a water reservoir to the east.  

The site is accessed via a locked access gate at the start of the Tank fire trail. The fire trail slopes to the 
north towards Brittany Crescent (to the east of the water reservoirs) and slopes to the south-west (adjacent 
west of the water reservoirs). The vegetation to the south of the proposed development is also gently 
sloping to the south but some steep drop offs do exist in localised areas. Table 1.1 below provides a 
summary of the land details of the site. 

Table 1.1 Site Details 

Aspect Site Details 

Lot and Deposited Plan Lots 512 and 513 DP727686 

Address Woy Woy Road, Somersby 

Local Government Area Central Coast Council 

Current Zoning E2 – Environmental Conservation 

Bushfire Prone Land Vegetation Category 1 
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1.3 Proposed Development 

The rezoning request review at Lots 512 and 513 DP727686 Woy Woy Road, Kariong is for potential 
rezoning of the land for urban expansion purposes (approximately 6.5 hectares) as seen in Figure 1.2. 

It is noted that lot yield and final layouts are subject to modification during preparation of the final planning 
proposal. A study area, as per Figure 1.3 has been adopted that represents the potential cleared 
development footprint that future dwellings may be located within.  
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Figure 1.2  Indicative proposed Development at Woy Woy Road, Kariong  
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1.4 Purpose of this Report 

This preliminary bushfire assessment aims to establish if it is feasible to develop the site in consideration of 
bushfire hazards and identify relevant bushfire performance criteria and management measures to be 
considered during the planning proposal process. 

This assessment does not seek to remove the threat of bushfire risk but provide DLALC with information to 
be considered during the next stages of the planning process to manage the threat of this risk. 

In particular, the report will consider: 

• The modelling of bushfire hazard across the proposed development areas in accordance with AS3959
Australian Standard for Building in Bushfire Prone Areas

• The provision of a summary of bushfire protection performance criteria and acceptable solutions under
the Planning for Bushfire Protection 2006 (amended 2018)

• The identification of opportunities for cultural burning activities in surrounding bushland in accordance
with the NPWS Cultural Fire Management Policy.

1.5 Limitations 

The findings of this report are based upon visual observations of the sites, discussions with site personnel 
and our interpretation of documentation provided by DLALC.   

Opinions presented herein apply to the site as it existed at the time of the site inspection, from information 
provided by site personnel and based on design information provided by DLALC. Any changes to or 
omissions in this information of which Umwelt is not aware and has not had the opportunity to evaluate 
therefore cannot be considered in this report.   

Umwelt has taken due care to consider all reasonably available information provided during the 
undertaking of this assessment and have taken this information to represent a fair and reasonable 
characterisation of the environmental status of the site, but recognise that any site assessment program is 
necessarily limited in scope and true site conditions may differ from those inferred from the available data. 

This report has been prepared against the Site Assessment Methodology within Planning for Bushfire 
Protection to provide a standardised estimate of hazard.  A low or managed risk of bushfire does not 
provide complete protection against bushfire, particularly under extreme weather conditions.   
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2.0 Methodology  

This section describes the selection and mapping undertaken to establish the bushfire hazard at the site. 
An understanding of the bushfire hazard is necessary to determine the application of bushfire protection 
measures such as asset protection zones (APZ) and building construction standards.  

This assessment consisted of both a desktop and site assessment. A desktop assessment was undertaken 
for the site including a review of: 

• Vegetation mapping

• Aerial photographs

• Contour mapping

• Bushfire Prone Land Mapping.

A site assessment was conducted on 13 May 2019 by Clare Naylor (Senior Environmental Scientist, Umwelt) 
and Kelvin Johnson (Work Health Safety and Environmental Officer, DLALC). The site assessments included 
a vegetation and slope assessment in accordance with the requirements of Planning for Bushfire Protection 
Section A1.3 and fuel load assessments at representative locations of the surrounding bushland in 
accordance with the Overall Fuel Hazard Guide (Leonard et. al, 2014).  

2.1 Selection of Fuel Load Sample Points 

The location of sampling points for fuel load assessments were identified prior to the site inspection using 
satellite imagery of the study area to provide an initial placement. Fuel load plot locations were identified 
to represent the typical fuel load of the surrounding bushland. Fuel load plot locations were selected away 
from areas where edge effects may be operating such as roads and in different vegetation types to 
accurately represent the current conditions of the surrounding bushland.  

The placement of fuel load plot locations was confirmed on site by Clare Naylor and Kelvin Johnson and 
were relocated where necessary after an initial site walk through.  

2.2 Vegetation Sampling 

Visual estimates of bushfire fuel levels were undertaken at seven locations at the site representative of the 
typical fuel loads.  This method provides a combined estimate of bushfire fuel hazard by assessing discrete 
levels of the vegetation including: 

Bark Fuels – specifically targeting trees with ribbon or stringy bark that is likely to generate long-lived 
embers that can be carried ahead of the main fire front to create new fires, a behaviour known as spotting. 

Elevated fuels - including the upright plant material and upper leaves of shrubs, grasses that contribute 
towards flame height and the rate of spread of the fire. 

Near surface fuel - that includes living and dead plant material close to the ground surface with a mixture 
of vertical and horizontal arrangement, which contributes towards flame height and the rate of spread of 
the fire. 
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Surface fuel – including leaves, twigs, bark and other fine fuels in direct contact with the ground.  This fuel 
layer has a strong influence on the rate of spread of the fire.   

These assessments provide both an overall fuel hazard rating, which can be used to assess the likelihood of 
fire suppression succeeding, as well as the estimated rate of spread of the fire (Hines et al 2010 p.7), which 
may be useful for subsequent bushfire planning. 

The fuel hazard rating at each discrete layer was also cross-referenced against estimates of available 
bushfire fuel to estimate the total fuel load in tonnes per hectare at each vegetation sampling point (Gould 
et al 2007 Tables F1-F4 p.8-17).   

2.3 Mapping of Bushfire Attack Categories  

In accordance with the Site Assessment Methodology within Planning for Bushfire Protection Appendix 1 
the following site details were assessed as a desktop review. This method involves a 6-step process as 
follows: 

1. Determine the relevant Fire Danger Index (FDI) from the Planning for Bushfire Protection  
Section A1.5 

2. Determine the classified vegetation type(s) present on site based on Planning for Bushfire 
Protection Section A1.2 

3. Determine the distance of the site from the classified vegetation type(s) 

4. Determine the effective slope(s) of the ground underneath the classified vegetation type(s) 

5. Use these values to determine the Bushfire Attack Level (BAL) from the appropriate table Planning 
for Bushfire Protection Tables A1.11.1 – A1.11.19 

6. Determine the appropriate management requirements. 

Methodology for this site assessment for bushfire attack and recommended mitigation measures (setback 
distances and construction standards) are based on Appendix 1 of PBP 2018. Minimum required APZ and 
other recommended setback measures for bushfire protection are derived from distances outlined by PBP 
2018 for a residential subdivision development within an FDI 100 Fire Area.  

The relevant Fire Danger Index (FDI) for New South Wales is FDI 100 (AS3959 Table 2.1 p.14, Planning for 
Bushfire Protection Section A1.5). This FDI was matched with vegetation configurations within Tables 
A1.11.1 – A1.11.19 for each effective slope to create zones of bushfire hazard that correspond to a given 
Bushfire Attack Level (BAL).  The recorded fuel levels were checked against the maximum fuel assumptions 
for the vegetation fuel to confirm that model parameters were not being exceeded (AS3959 Table B2 p.97, 
Planning for Bushfire Protection Table A1.11.23).   

BALs provide a means of measuring the severity of a building's potential exposure to ember attack, radiant 
heat and direct flame contact, using increments of radiant heat expressed in kilowatts per metre squared 
(kW/m2), which is the basis for establishing the requirements for construction to improve protection of 
building elements from attack by bush fire (RFS 2019).  

The following BAL zones were modelled across the site, and a summary of what each BAL zone represents 
in terms of design requirements and housing approvals is summarised below.  
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BAL-FZ – representing direct exposure to flames from fire front in addition to an intense heat flux and 
extensive ember attack.  This is listed as an extreme risk zone under AS3959, as noted below additional 
assessment and approval processes are required for any dwellings likely to exist in this zone.   

BAL-40 – representing increasing levels of ember attack and burning debris ignited by wind born embers 
together with increasing heat flux with the increased likelihood of direct contact with flames.  This is rated 
as a very high risk within AS3959, and RFS require that Performance Based Solutions are required for any 
housing construction within BAL-40 and BAL-FZ categories (Planning for Bushfire Protection 2017, p.118).  
This is a significantly higher level of design and approval and includes the development of a detailed report 
that complies with a verification method listed in Planning for Bushfire Protection Section A2.4 

BAL-29 — representing the edge of the area where direct flame contact is likely to occur. Inside this zone 
direct flame contact on structures is expected, and the hazard is considered high. This zone represents the 
limit of where Deemed to Satisfy solutions under AS3959 are permitted within Planning for Bushfire 
Protection (PBP 2018 Section 7.5).   

BAL-19 – representing the zone where embers have the potential to form piles against a structure, 
particularly at corners and other collection points where dry grasses, leaves and litter collects. Deemed to 
Satisfy and Complying Development approvals are allowed for this zone, and the additional costs of 
construction are generally more manageable, being restricted to materials close to ground level and glazing 
treatments. 

BAL-12.5 — representing the zone where up to 12.5kW/m2 of heat energy will be generated, which is 
primarily through ember attack.  This represents a low overall risk unless embers contact an exposed fuel 
source that can establish a secondary fire.  There are relatively few design changes from a standard house 
required at this level of risk and Deemed to Satisfy/Complying Development approval pathways are 
available. 

The significantly higher hazard, combined with the increased assessment and approval requirements, make 
locating houses in BAL-40 and BAL-FZ zones less feasible, and our subsequent analysis has been on the 
basis that all dwellings will be located in areas that are expected to experience BAL-29 or below.   

Distances for BAL zones will be established based on the Method 1 Calculations within AS3959 and overlaid 
onto aerial photographs of the site to provide an estimate of bushfire hazard across the landscape.  The 
results of the BAL mapping are presented in Section 3.0 below. 
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3.0 Results  

3.1 Bushfire Fuel Load Assessment 

The assessment of bushfire fuels was undertaken by Umwelt and DLALC on 13 May 2019 covering four 
points through the vegetation on the southern boundary of the site. Weather conditions during the survey 
were clear and sunny, and an inspection of areas surrounding each point confirmed that they were broadly 
representative of the vegetation in the area.  

The results of the bushfire fuel assessment are summarised in Table 3.1 below and the locations of the 
plots are shown in Figure 3.1.  The fuel levels for the surrounding vegetation is within the reference values 
for these vegetation types, however some areas are approaching the upper limit of desirable fuel loads.  
Options to manage fuel through Cultural Burning are discussed in Section 5.0 below. 

Table 3.1 Bushfire Fuel Investigation Results 

Sample 
Point 

AS3959 
Vegetation 
Classification 

Bark Fuel 
Hazard 

Elevated 
Fuel 
Hazard 

Near 
Surface 
Fuel 
Hazard 

Surface 
Fuel 
hazard 

Overall Fuel 
Classification  

Estimated 
Fuel Level 
(t/ha) 

1 Forest High High Very High Extreme Very High 33 

2 Forest High Extreme Extreme  Moderate Extreme 28 

3 Forest Extreme  Very High Very High Very High Extreme 38 

4 Forest Very High Very High Very High High Very High 30 
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3.2 AS3959 Vegetation Classification 

The vegetation fuel classification at and adjacent to the site was identified as low open forest, in 
accordance with AS3959 Table 2.3 and Figure 2.4. In addition to the site surveys, reference to the Great 
Hunter Native Vegetation Mapping has been undertaken to confirm vegetation types. Vegetation mapping 
has been provided in Figure 3.2.  This inspection does not constitute an ecological assessment and was 
done for the purposes of classifying potential bushfire fuels. 

The area of vegetation sampled was generally homogenous with some variation relating to the mixing of 
heath community with a low woodland/forest community as seen by lower canopy heights (see sample 
points 3, 4, 5 in Table 3.2). The vegetation showed some evidence of previous fire in the form of fire 
scarring, however it is likely that this area has not experienced a fire in over 20 years, based on the 
estimated age of regrowth on the site.  While from an ecological perspective these areas are mapped as 
woodland, the closed canopy and dense shrub growth means that in a bushfire they have the 
characteristics of a forest during bushfire events, as the layers of fuel allow for the establishment of intense 
canopy fires. 

Table 3.2 below provides a description of the vegetation and bushfire fuel present at each sample plot. 

Table 3.2 Vegetation and Fuel Load Characteristics 

Vegetation Sample Bushfire Fuel Description 

1 – Forest Forest vegetation with a very high fuel hazard dominated by 
elevated and near-surface fuels. Bark fuels were present, and a 
prominent surface fuel layer was also present dominated by 
Eucalyptus leaves.  

Dominant species present were Banksias (Banksia sp.), Red 
Bloodwood (Corymbia gummifera), Ironbark (Eucalyptus sp.) and 
Scribbly Gums (Eucalyptus haemastoma).   

The sample site was relatively flat.  

Evidence of fire scarring was identified at the site. 

2 – Forest Forest vegetation (with heath vegetation characteristics such as a 
smaller canopy height and abundance of shrubs) with an extreme 
fuel hazard dominated by elevated fuels. Only a moderate surface 
fuel layer was present, dominated by Eucalyptus leaves.  

Dominant species included Banksia (Banksia sp.), Geebung 
(Persoonia sp.) and Paperbark (Melaleuca sp).  

The sample site was relatively flat and some rocky outcrops were 
present.  

Evidence of scorching was identified at the site. 
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Vegetation Sample Bushfire Fuel Description 

3 – Forest Forest vegetation (with heath vegetation characteristics such as a 
smaller canopy height and abundance of shrubs) with an extreme 
fuel hazard dominated by elevated and near surface fuels. This 
would allow laddering of a fire into the crown of this vegetation 
community. Bark fuels were present, and a prominent surface fuel 
layer was also present dominated by Eucalyptus leaves. 

Dominant species recorded included Scribbly Gum, Banksia (Banksia 
sp.), and Paperbark (Melaleuca sp).  

There was a high level of dead material in the near surface layer 
which would facilitate the spread of a surface fire. 

4 – Forest Forest vegetation with a very high fuel hazard dominated by 
elevated and near-surface fuels. Bark fuels were present, and a 
prominent surface fuel layer was also present dominated by 
Eucalyptus leaves.  

Dominant species present were Banksias (Banksia sp.), Paperbark 
and Tea Tree (Melaleuca sp). 

Rocky outcrops were present at the site. 

3.3 Overall Fuel Hazard 

The results for Overall Fuel classification provide a basis for estimating how likely initial attack on any 
bushfire is to be successful however, it does not increase the likely extent of BAL zones, as these are based 
on a ‘worst case’ scenario with fuel loads of 35 tonnes per hectare. One of the vegetation plots did exceed 
this value, with an estimated fuel load of 38 tonnes per hectare (AS3959 Table B2 p.97), but the overall fuel 
load across all sites did not exceed the reference values for these forest types. The fuel load assessments 
undertaken resulted in an Overall Fuel Hazard Rating of ‘Very High’ and ‘Extreme’ as seen in Table 3.1. In 
general, the near surface layer was abundant, and elevated fuel layers consisted of shrubs which would 
allow laddering of a fire into the crown of this vegetation community. 

Vegetation located to the south of the site is extensive and DLALC will be responsible for managing the 
development in a way that does not compromise the safety of residents. As identified in Section 1.2 there 
is an existing firetrail that would separate the proposed development from the bushland to the south. 
Nonetheless, an adequate APZ will be required and DLALC will be responsible for the maintenance of 
the APZ.  

The required APZ/set back distance is based on vegetation type, slope and the nature of the development 
and the method for determining minimum distances is presented in Appendix 1 of Planning for Bushfire 
Protection.  This report has focused on determining whether it is feasible to develop the proposed area, 
and more detailed delineation of APZ clearance should be undertaken as part of the detailed design of 
subdivisions and residences. 
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3.4 Mapping of Bushfire Attack levels 

Table 3.3 provides the Method 1 details for the proposed development in each direction and required 
APZs. Figure 3.3 shows the slope of the proposed development and surrounding area. Figure 3.4 shows the 
Bushfire Attack Levels surrounding the proposed development. 

It should be noted that the mapping of BAL levels assumes total clearance of the blocks, which is unlikely to 
happen.  The focus of this assessment has been to determine how much of the blocks would be inside of 
the BAL-FZ and BAL-40 zones that could make housing development unviable.   

The mapping shows that there are significant areas of the blocks that are viable for residential housing, and 
that the creation of APZ’s will be an effective measure to manage bushfire risk.   

The minimum APZ distances in Table 3.3 below are taken from Tables A1.11.4 and A1.11.5 within PBP 2018 
and are intended to provide an estimate of how much set-back from unmodified vegetation is required to 
place all new residential developments are placed outside the flame zone (representing BAL40 and above).  
It does not imply that approval would be granted for dwellings that did not meet other aspects of Planning 
for Bushfire Protection. 

Table 3.3 Bushfire Attack Assessment 

Direction FDI Vegetation type Slope (degrees) Minimum distances 
for APZs (metres) 

North 100 Woodland (grassy) Downslope 5-10o 20 

East 100 Woodland (grassy) Downslope 0-5o 16 

South 100 Forest Downslope 10-15o 46 

West 100 Low threat 
vegetation 

Downslope 10-15o Nil 

This assessment has assumed no BAL risk to the west of the proposed development, given that all 
vegetation in this area will be cleared for the proposed development and that this area is located adjacent 
to existing cleared areas (Woy Woy Road). It is anticipated that vegetation may be remained in a nature 
strip formation adjacent to Woy Woy Road however this is classed as low threat vegetation in accordance 
with AS3959 as it is in a narrow strip (less than 20 m wide ) with breaks in the fuel at road junctions, and 
cannot sustain a bushfire.  

Areas to the north and east of the proposed development represent areas of managed lands for rural 
residential land and water infrastructure.  During field assessments it was noted that in some areas there is 
both grassy understorey fuels and areas of continual tree cover.  The management of these rural residential 
blocks may reduce the overall fire hazard, particularly if understorey fuels are managed.  However, this 
assessment has adopted a conservative approach and has considered these areas to form woodland 
vegetation rather than managed lands given that there are still patches of vegetation present in these areas 
that represent a potential bushfire risk. 
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4.0 Performance and Design Criteria 

Performance criteria and acceptable solutions for APZs for residential and rural subdivisions are provided in 
Table 4.1 below and are referenced from PBP 2018. In addition to the consideration of performance criteria 
outlined in PBP 2018, the design of the proposed development on individual lots would need to consider 
the construction requirements for the applicable BAL contained in AS3959, and noting that NSW RFS 
require performance based solutions for BAL-40 and BAL-FZ constructions.  The development of 
performance based solutions is likely to be prohibitive, and it is recommended that appropriate APZ’s 
based on RFS standards are developed as an alternative to a building design approach (NSW RFS 2017). 
Additional hazard reduction measures would be to adopt the cultural burning prescriptions outlined in 
Section 5 below to reduce fuel loads and promote a more open grassy woodland structure in areas close to 
residences and in the main fuel body to the south and east of the development.   

The creation of APZ’s does not need to result in the total removal of all trees and shrubs.  The current APZ 
Standard requires vegetation thinning that is consistent with an open parkland structure to the retained 
vegetation, and is intended to reduce the risk of crown fires adjacent to residences (RFS 2017 p.6-8). 
Wherever possible the emphasis should be on the removal of exotic species and weeds, followed by trees 
with Stringybark or Ribbon barks that can generate embers.  There are two areas where vegetation should 
be retained to reduce the risk to heritage sites, and these can be left as they form a small island isolated 
from other fuels, and are less than 20% of the total area.  Vegetation management closest to houses will 
have the highest positive effect on housing survival (Gibbons et al 2012). 

Table 4.1 Performance Criteria for Residential and Rural Subdivisions 

Aspect Performance Criteria Acceptable Solutions 

Access (general) Firefighting vehicles are 
provided with safe, all-
weather access to structures 
and hazard vegetation. 

• property access roads are two-wheel drive, all-
weather roads; and

• perimeter roads are provided for residential 
subdivisions of three or more allotments; and

• subdivisions of three or more allotments have more 
than one access in and out of the development; and

• traffic management devices are constructed to not 
prohibit access by emergency services vehicles; and

• maximum grades for sealed roads do not exceed 15o 
and an average grade of not more than 10o or other 
gradient specified by road design standards, 
whichever is the lesser gradient; and

• all roads are through roads. Dead end roads are not 
recommended, but if unavoidable, dead ends are not 
more than 200 m in length, incorporate a minimum 
12 m radius turning circle, and are clearly sign posted 
as a dead end; and

• where kerb and guttering is provided on perimeter 
roads, roll top kerbing should be used to the hazard 
side of the road; and

• where access/egress can only be achieved through 
forest, woodland or heath vegetation, secondary 
access shall be provided to an alternate point on the 
existing public road system
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Aspect Performance Criteria Acceptable Solutions 

The capacity of access roads 
is adequate for firefighting 
vehicles. 

The capacity of perimeter and non-perimeter road 
surfaces and any bridges/causeways is sufficient to carry 
fully loaded firefighting vehicles (up to 23 tonnes); 
bridges/causeways are to clearly indicate load rating. 

There is appropriate access 
to water supply. 

• hydrants are located outside of parking reserves and
road carriageways to ensure accessibility to
reticulated water for fire suppression;

• hydrants are provided in accordance with
AS2419.1:2005;

• there is suitable access for a Category 1 fire appliance
to within 4 m of the static water supply where no
reticulated supply is available

Perimeter Roads Access roads are designed to 
allow safe access and egress 
for medium rigid firefighting 
vehicles while residents are 
evacuating as well as 
providing a safe operational 
environment for emergency 
service personnel during 
firefighting and emergency 
management on the 
interface. 

• perimeter roads are two-way sealed roads;

• 8m carriageway width kerb to kerb;

• parking is provided outside of the carriageway width;

• hydrants are located clear of parking areas;

• there are through roads, and these are linked to the
internal road system at an interval of no greater than
500 m;

• curves of roads have a minimum inner radius of 6m;

• the maximum grade road is 15° and average grade is
10°;

• the road crossfall does not exceed 3°;

• a minimum vertical clearance of 4 m to any
overhanging obstructions, including tree branches, is
provided.

Non-Perimeter 
Roads 

Access roads are designed to 
allow safe access and egress 
for medium rigid firefighting 
vehicles while residents are 
evacuating. 

• minimum 5.5 m width kerb to kerb; and

• parking is provided outside of the carriageway width;

• hydrants are located clear of parking areas; and

• roads are through roads, and these are linked to the
internal road system at an interval of no greater than
500 m;

• curves of roads have a minimum inner radius of 6 m;

• the road crossfall does not exceed 3°; and

• a minimum vertical clearance of 4 m to any
overhanging obstructions, including tree branches, is
provided.
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Aspect Performance Criteria Acceptable Solutions 

Property Access Firefighting vehicles can 
access the 

dwelling and exit safely. 

No specific access requirements apply in a urban area 
where a 70 m unobstructed path can be demonstrated 
between the most distant external part of the proposed 
dwelling and the nearest part of the public access road 
(where the road speed limit is not greater than 70 kph) 
that supports the operational use of emergency 
firefighting vehicles (i.e. a hydrant or water supply). In 
circumstances where this cannot occur, the following 
requirements apply:  

• minimum carriageway width of 4 m;

• in forest, woodland and heath situations, rural 
property access roads have passing bays every 
200 m that are 2 m long by 2 m wide, making a 
minimum trafficable width of 6 m at the passing 
bay;

• a minimum vertical clearance of 4 m to any 
overhanging obstructions, including tree branches;

• provide a suitable turning area in accordance with 
Appendix 3;

• curves have a minimum inner radius of 6 m and 
are minimal in number to allow for rapid access 
and egress;

• the minimum distance between inner and outer 
curves is 6 m;

• the crossfall is not more than 10°; and maximum 
grades for sealed roads do not exceed 15° and not 
more than 10° for unsealed roads;

• and a development comprising more than three 
dwellings has formalised access by dedication of a 
road and not by right of way.

Note: Some short constrictions in the access may be 
accepted where they are not less than the minimum 
(3.5 m), extend for no more than 30 m and where the 
obstruction cannot be reasonably avoided or removed. 
The gradients applicable to public roads also apply to 
community style development property access roads in 
addition to the above. 

Water Supply Water supplies are located 
at regular intervals  

The water supply is 
accessible and reliable for 
firefighting operations 

• fire hydrant spacing, design and sizing comply with
the Australian Standard AS2419.1:2005;

• hydrants are not located within any road carriageway;

• reticulated water supply to urban subdivisions uses a
ring main system for areas with perimeter roads.

Flows and pressure are 
appropriate. 

• fire hydrant flows and pressures comply with
AS2419.1:2005.

The integrity of the water 
supply is maintained. 

• all above-ground water service pipes are metal,
including and up to any taps.
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Aspect Performance Criteria Acceptable Solutions 

Electrical Services Location of electricity 
services limits the possibility 
of ignition of surrounding 
bush land or the fabric of 
buildings. 

• where practicable, electrical transmission lines are
underground;

• where overhead, electrical transmission lines are
proposed as follows:

o lines are installed with short pole spacing (30 m),
unless crossing gullies, gorges or riparian areas;

o no part of a tree is closer to a power line than the
distance set out in accordance with the
specifications in ISSC3 Guideline for Managing
Vegetation Near Power Lines.

Gas Services Location and design of gas 
services will not lead to 
ignition of surrounding 
bushland or the fabric of 
buildings. 

• reticulated or bottled gas is installed and maintained
in accordance with AS/NZS 1596:2014 and the
requirements of relevant authorities, and metal
piping is used;

• all fixed gas cylinders are kept clear of all flammable
materials to a distance of 10 m and shielded on the
hazard side;

• connections to and from gas cylinders are metal;
polymer-sheathed flexible gas supply lines are not
used;

• above-ground gas service pipes are metal, including
and up to any outlets.

Asset Protection 
Zones 

Provide a fuel reduced area 
between the unmodified 
vegetation and residences to 
reduce the overall bushfire 
intensity of fires and prevent 
crown fire development 

• Thinning of trees to create an open park-like structure 
with separation of tree canopies and the removal of 
most shrubs in the understorey;

• Thinning of trees to provide a minimum separation of
2-5 m between tree crowns.   Lower branches to be 
trimmed to lift the crown to 3-5 m above ground level;

• Mowing, grazing or cultural burning of grasses to less 
than 10 cm average height, maintained for the 
duration of the fire season;

• Removal of most shrubs in the understorey, these 
should be confined to well-separated clumps making 
up no more than 20% of the total area;

• Clumps of retained shrubs can be left around cultural 
heritage sites for amenity and to minimise risk of 
disturbance;

• Weeds to be removed entirely, and regular inspections 
to treat any weeds that establish in the APZ.
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5.0 Cultural Fire Management 

Cultural burning is an approach to prescribed fire that emphasises the maintenance of indigenous 
knowledge and their connection to the land.  In addition to the preservation of traditional knowledge, 
these practices have been tailored to the Australian environment by the longest continual culture on earth, 
increasing the likelihood of enhancing biodiversity.   

One alternative to broad-scale fuel reduction burns that are more suitable for smaller areas and ecological 
objectives is Cultural Fire Management.  Cultural fire management is any burn with a cultural objective, and 
where Aboriginal community leaders have been involved in the planning of the activity.  In addition to 
providing Aboriginal communities with a way to connect with country and pass on traditional knowledge, 
these approaches can enhance biodiversity and reduce bushfire fuel loads.   

Cultural burning prescriptions commonly emphasise undertaking fuel reduction under lower risk fire 
weather conditions, allowing hazard reduction closer to assets than standard fuel reduction burns where 
more extensive control lines are required.  Research following major fire events found that managing 
vegetative fuel within 40 metres of houses is the more important than broad scale fuel reductions 
(Gibbons et al 2012).  It is recommended that the zone from property boundaries out to 40 m should be 
the focus of cultural burning activities in the first instance, and if possible, should aim to create an open 
grassy woodland structure that will reduce the likelihood of more intense crown fires.   

Planning of controlled burns as a treatment should specifically consider: 

• Capacity to include traditional owners, communities and RFS and other agencies in the planning and 
management of the fuel reduction.

• Recommended fire interval for ecosystems within the block, incorporating and documenting before 
and after condition.

• Flowering and seed set time of any weeds present

• Potential to enhance biodiversity outcomes on the block, and record and verify this.

• Emphasise reducing fuel within 40 m of block boundaries.

The Office of Environment and Heritage (OEH) National Parks and Wildlife Service (NPWS) have released a 
Cultural Fire Management Policy that provides guidelines for incorporating this into land management.  
This provides the overall objectives and requirements for implementing cultural fire management but is an 
overarching policy document.   

DLALC in developing a Bushfire Management Plan for the proposed development should consider the 
NPWS Cultural Fire Management Policy and the extensive knowledge and experience of their employees in 
managing fire.  
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6.0 Conclusion 

This report is a preliminary investigation to determine if the risk of bushfire can be managed within the 
proposed development areas in a way that is consistent with NSW Planning guides, particularly Planning for 
Bushfire Protection.  The assessment is based on the following broad assumptions: 

• Development lots will be for free-standing residential buildings.

• The recommended APZs will be created and maintained, and properties will be generally managed 
in compliance with RFS guidelines.

• Fuel loads in the surrounding area are within the estimated average fuel loading for each vegetation 
formation.

Provided that the proposed development, APZ areas, access and water supply facilities within the subject 
development site are constructed/designed/maintained in accordance with the recommendations as 
described by this report, it is a considered opinion that the subject development can satisfy the aims, 
objectives and performance requirements PBP 2018.   

Bushfire safety compliance and mitigation (as recommended and/or purported by this report) for the 
subject development site comprises a package of ‘measures in combination’ primarily including asset 
protection zoning, construction standards, property roadway access and adequate water supply for 
firefighting purposes.   

It is also recommended that DLALC consider implementing cultural burning practices in the areas 
immediately adjacent to the proposed development.  This will both reduce the overall fuel load and 
maintain environmental values while also maintaining cultural knowledge around fire.   

The above measures have been derived from provisions and recommendations as outlined within 
PBP 2018, professional judgment, considered opinion, and advice from Indigenous employees of 
DLALC in relation to cultural burning practices.  
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Executive Summary 
Heritage Now has been engaged by Darkinjung Local Aboriginal Land Council (the Proponent) to 
conduct an Aboriginal Cultural Heritage Assessment at Lot 512 and 513, DP727686, Woy Woy Road, 
Kariong for a proposed residential development. Only the northern portion of the Project Area is 
currently planned for residential development.  

Aboriginal consultation has been undertaken in accordance with the Aboriginal Cultural Heritage 
Consultation Requirements for Proponents (BCD-DPIE) and 11 Registered Aboriginal Parties (RAPs) 
have been consulted.  

The archaeological survey was undertaken on 17 March 2020 by Heritage Now Principal Consultant 
Tessa Boer-Mah along with RAP representatives: Amanda Shields of Darkinjung Local Aboriginal Land 
Council and Tracey Howie of Awabakal Traditional Aboriginal Owners Corporation. The survey 
focussed on the northern portion of the Project Area which is to be impacted.  

AHIMS#45-3-3044 was ground-truthed and identified to be approximately 70 metres north west of 
its recorded location in the AHIMS database (and this update will be sent to AHIMS). The location of 
AHIMS#45-3-3052 was inspected, but the site was not observed. Two Aboriginal sites within 20 
metres of the impact area, as yet unregistered on the AHIMS database (WWR4 and WWR8) were 
ground-truthed, but not identified at their recorded locations. In the case of WWR4, dense 
vegetation may have obscured the site. For WWR8 the recorded location of this site when ground-
truthed was within a drainage channel, with no outcropping sandstone, thus the recorded location is 
likely incorrect and it is located in the eastern part of the Project Area (which also aligns with the 
stated site description). WWR3, WWR5 and WWR7 also unregistered Pross sites were also not 
observed during the survey. A previously unrecorded site, HN-WW-E01, was identified and 
contained two mundoe engravings near a waterhole.  

In addition, archaeologically sensitive sandstone sheets were identified which were too obscured to 
positively identify if they contained Aboriginal engravings or grinding grooves, these were identified 
throughout the impact area.  

AHIMS#45-3-3044 and HN-WW-E01 were identified to be of high local significance and moderate 
regional significance. The significance of remaining Aboriginal sites could not be assessed, as they 
were not located during the survey. A significance assessment of the archaeologically sensitive 
sandstone sheets could not be made, as they were obscured by soil and vegetation. 

There are no Aboriginal sites within the impact area of the Project, however, archaeologically 
sensitive sandstone sheets have been identified. Aboriginal sites (AHIMS#45-3-3052, WWR4 and 
WWR8) within 20 metres of the impact area and thus fencing during construction is required to 
ensure there are no inadvertent impacts to these sites. AHIMS#45-3044, HN-WW-E01, WWR3, 
WWR5 and WWR7 are to be marked on construction maps as no-go areas along with AHIMS#45-3-
3052, WWR4 and WWR8. Archaeologically sensitive sandstone sheets are to be inspected after 
vegetation removal.  

All on-site personnel are to be made aware of their obligations under the National Parks and Wildlife 
Act 1974, this includes protection of Aboriginal sites and the reporting of any new Aboriginal, or 
suspected Aboriginal, heritage sites. This may be done through an onsite induction or other suitable 
format.  
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The works are to be undertaken in accordance with the below recommendations. 

Recommendation 1 

High visibility barrier fencing is to be erected along the buffer for Aboriginal sites AHIMS#45-3-3052, 
WWR4 and WWR8. The high visibility barrier fence is to be erected prior to construction and remain 
in place until the cessation of construction. 

Recommendation 2 

The archaeologically sensitive sandstone sheets are to be inspected by a RAP representative after 
vegetation removal, but before ground disturbance works and levelling to verify if they contain 
Aboriginal engravings or grinding grooves. If Aboriginal engravings, grooves or other site type is 
identified during this process, then mitigation and management measures are to be identified and 
implemented in consultation with the RAPs and a heritage consultant.  

Recommendation 3 

The eight Aboriginal sites are to be clearly marked on all relevant construction drawings, along with 
buffers and fencing, as relevant.  

Recommendation 4 

If Aboriginal engravings, grooves or other site type is identified during this process, then mitigation 
and management measures are to be identified and implemented in consultation with the RAPs and 
the heritage consultant.  

Recommendation 5 

All on-site personnel are to be made aware of their obligations under the National Parks and Wildlife 
Act 1974, this includes protection of Aboriginal sites and the reporting of any new Aboriginal, or 
suspected Aboriginal, heritage sites. This may be done through an onsite Aboriginal Cultural Heritage 
induction or other suitable format.  
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1 Introduction 
Heritage Now has been engaged by Darkinjung Local Aboriginal Land Council (DLALC) (the 
Proponent) to conduct an Aboriginal Cultural Heritage Assessment (ACHA) at Lot 512 and 513, 
DP727686, Woy Woy Road, Kariong for a proposed residential development.  

The assessment is to inform the planning under the Aboriginal Lands State Environmental Planning 
Policy (SEPP).  

The aim of this ACHA report is to identify Aboriginal cultural heritage values through consultation 
with Registered Aboriginal Parties (RAPs). The ACHA report enables those values to be respected 
throughout the process through the identification of appropriate mitigation measures to avoid 
and/or minimise harm to Aboriginal cultural heritage and values. 

1.1 Project Area 
The Project Area is approximately 5 km southwest of Gosford. The project extent is 6.1 hectares and 
is approximately 400m north-south and 360m east-west. The northern portion of the Project Area is 
proposed for residential development (Figure 1). 

1.2 Project Proposal 
The proponent plans to develop the northern part of the Project Area for residential purposes. The 
residential development will involve clearing of vegetation as well as cut and fill to prepare the 
Project Area. It will require the installation of below and above ground services including water and 
sewer, telecommunications and electricity. It will also require the formation of roads and access 
ways to the residential lots as well as the building of individual residences.  

1.3 Project Methodology 
This ACHA report has been prepared in accordance with, but not limited to, the National Parks and 
Wildlife Act 1974, the National Parks and Wildlife Regulations 2009, the Environmental Planning and 
Assessment Act 1979, Gosford Local Environmental Plan 2014. and the State Environmental Planning 
Policies. The following guidelines and codes of practice have been used in preparing this ACHA 
report:  

• Guide to Investigating, Assessing and Reporting on Aboriginal Cultural Heritage in NSW (OEH
2011).

• Code of Practice for Archaeological Investigation of Aboriginal Objects in NSW (OEH,
formerly DECCW 2010)

• Aboriginal Cultural Heritage Consultation Requirements for Proponents (OEH, formerly
DECCW 2010).

In accordance with the guidelines this report has outlined the: 

• The Project Area and proposed activity (project proposal) (Section 1.2 and 6.1)
• the Aboriginal consultation process (Section 3 and Appendix 1),
• provided relevant background information (Section 4.1 and 4.2),
• undertaken an assessment of cultural heritage values (Section 5),



W O Y  W O Y  R O A D ,  K A R I O N G  A C H A R  |  H N 1 9 1 1 2 8 0 2  2 

• undertaken an impact assessment, including consideration of avoidance and/or mitigating
harm (Section 6), and

• provided recommendations (Section 7).

1.4 Authorship 
This report was written by Crystal Phillips, Heritage Consultant at Heritage Now and Tessa Boer-Mah, 
Principal Heritage Consultant at Heritage Now. 
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Figure 1: Project Area 
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2 Legislative Context  
This section provides an outline of the Acts, Regulations and guidelines under which this assessment 
has been undertaken. It is for information purposes only and should not be taken as legal advice.  

2.1 National Parks and Wildlife Act 1974 
This Act contains the provisions for protecting Aboriginal objects in NSW. Aboriginal objects are 
protected regardless of whether they are in their original context (location) or not and it is an 
offence to harm an Aboriginal object regardless of whether you know it is an Aboriginal object or 
not. Protection under Section 86 of the Act is as follows:  

• s86(1) A person must not harm or desecrate an object that the person knows is an 
Aboriginal object. 

• s86(2) A person must not harm an Aboriginal object. 
• s86(3) A person must not harm or desecrate an Aboriginal place. 

Penalties for harming Aboriginal objects or Places range from $80,000-$800,000 for individuals and 
$330,000-$1,650,000 for corporations and may also include imprisonment. Under Section 87 there 
are certain defences from prosecution, these include that harm was authorised under an Aboriginal 
Heritage Impact Permit (AHIP) and actions were in accordance with the AHIP, that due diligence was 
exercised in relation to Aboriginal object/s and/or the activity was classified as low impact.  

Under Section 89A Aboriginal object/s must be reported to the Office of Environment and Heritage 
(OEH) within a reasonable timeframe, unless it has previously been recorded and submitted to the 
Aboriginal Heritage Information Management System (AHIMS). Penalties for failure to report an 
Aboriginal object range from $16,500 for individuals and $33,000 for corporations.  

2.2 National Parks and Wildlife Regulations 2009 
This Regulation includes provides a framework for exercising due diligence and provides codes of 
practice in respect to Aboriginal objects (Section 80A) as well as defences for carrying out certain low 
impact activities (Section 80B). The Regulation also outlines requirements for Aboriginal consultation 
(Section 80C), particularly in relation to an Aboriginal Heritage Impact Permit. Under the Regulation 
the following codes of practice and guidelines are recognised, amongst others: 

• Due Diligence Code of Practice for the Protection of Aboriginal Objects in NSW (OEH, 
formerly DECCW 2010a), 

• NSW Minerals Industry Due Diligence Code of Practice for the Protection of Aboriginal 
Objects (Minerals Council), 

• Aboriginal Cultural Heritage Consultation Requirements for Proponents. (OEH, formerly 
DECCW 2010b), 

• Guide to Investigating, Assessing and Reporting on Aboriginal Cultural Heritage in NSW (OEH 
2011), and 

• Code of Practice for Archaeological Investigation of Aboriginal objects in NSW (OEH, formerly 
DECCW 2010c). 
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2.3 Aboriginal Land Rights Act 1983 
This Act provides land rights to Aboriginal people through the Local Aboriginal Land Councils. It 
outlines a process for claiming unused Crown Land in NSW and for creating land use. It also allows 
for agreements to permit traditional hunting, fishing and gathering.  

2.4 Environmental Planning and Assessment Act 1979 
The Environmental Planning and Assessment (EP&A) Act provides triggers for undertaking 
environmental and heritage assessments as part of the wider land use planning framework. This Act 
has three main parts of direct relevance to Aboriginal cultural heritage. Namely, Part 3 which 
governs the preparation of planning instruments, Part 4 which relates to development assessment 
proves for local government (consent) authorities and Part 5 which relates to activity approvals by 
governing (determining) authorities. Planning decisions within Local Government Areas (LGAs) are 
guided by Local Environmental Plans (LEPs). Each LGA is required to develop and maintain an LEP 
that includes Aboriginal and historical heritage items which are protected under the EP&A Act and 
the NPW Act. 

2.5 State Environmental Planning Policy (Aboriginal Land) 
2019 (SEPP) 

This SEPP provides for the making of development delivery plans (DPPs) for land owned by a LALC 
that must be considered when determining a DA for that land. The SEPP also allows for specified 
development carried out on land owned by a LALC to be declared regionally significant 
development. Presently the SEPP only pertains to certain land owned by the Darkingjung LALC 
(DLALC).  

The Minister for Planning reviews and approves all DPPs. In accordance with the SEPP a DPP must 
include the following (under clause 9(1)): 

• the general objectives of the LALC for the land; 
• the nature of the development proposed for the land; 
• the basis on which the development is proposed, having regard to economic, social and 

environmental factors; 
• strategies, actions and a program for achieving the objectives; and 
• other matters the Minister thinks appropriate. 

A DDP may also set out (under clause 9(2)): 

• the bulk, scale and size of development proposed for the land to which the plan applies; 
• measures to support Aboriginal cultural heritage and biodiversity conservation relating to 

the land; and 
• proposals for the provision of public utility infrastructure and roads. 

This report provides an assessment of and measures to support the Aboriginal cultural heritage 
values of the Project Area. 
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2.6 Gosford Local Environmental Plan (LEP) 2014 
The Gosford LEP 2014 requires development consent to demolish, disturb, excavate or develop land 
on which an Aboriginal object is located or that is within an Aboriginal place of significance. Council 
must consider the effect of a proposal on an Aboriginal Place and any Aboriginal object located 
within an area of works. Council must inform the local Aboriginal community about the application 
where impacts to Aboriginal cultural heritage may occur. Protected heritage under the LEP is listed 
in Schedule 5.  

There are no Aboriginal sites listed in Schedule 5 of the Gosford LEP. 
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3 Aboriginal Consultation 
This section documents the Aboriginal Consultation that has been undertaken for the project in 
accordance with the Aboriginal Cultural Heritage Consultation Requirements for Proponents (BCD-
DPIE, formerly DECCW 2010b) and will be referred to as the ‘Aboriginal Consultation Requirements’. 
The four stages of Aboriginal consultation were undertaken and additional documentation is 
available in Appendix 1. 

3.1 Stage 1 
In accordance with Stage 1 of the Aboriginal Consultation Requirements requests for information on 
knowledge holders were send to the Central Coast and Hunter OEH office, the Darkinjung Local 
Aboriginal Land Council, the Registrar of Aboriginal Owners, Native Title Services, the Central Coast 
Council and the Greater Sydney office of Local Land Services. The National Native Title Tribunal only 
accepts searches of crown land. There is no crown land in the Project Area.  

Based on information collected from government agencies, invitations for expressions of interest to 
become a Registered Aboriginal Party for the Project were sent to the knowledge holders.  

A public notice was placed in the Coast Community News local newspaper. 

As a result of the expressions of interest invitations and the public notice 11 Aboriginal 
representatives nominated to become Registered Aboriginal Parties for the Project (Table 1). 

Table 1 Registered Aboriginal Parties 

Organisation/Individual Representative Name/s 
A1 Indigenous Services Carolyn Hickey 
Awabakal & Guringai Pty Ltd Tracey Howie and Kerrie Brauer 
Awabakal Traditional Owners Aboriginal Corporation Kerrie Brauer 
Didge Ngunawal Clan Paul Boyd and Lilly Carroll 
Guringai Tribal Link Tracey Howie 
Kawul Pty Ltd trading as Wonn1 Sites Arthur and Lynne Fletcher 
Walkaloa Tracey Howie 
Widescope Indigenous Group Steven Hickey 
Individual Sharon Hodgetts 
Individual Trudy Smith 
Confidential registration Confidential 

3.2 Stages 2 and 3 
In accordance with Stages 2 and 3 details of the project and the assessment methodology was sent 
out to the RAPs and opportunities for feedback were provided (Table 2). Opportunities for feedback 
were also provided during the fieldwork. Field work was completed on Tuesday 17 March 2020. 
Awabakal Traditional Owners Aboriginal Corporation and Didge Ngunawal Clan were engaged for 
fieldwork, however, no representatives from Didge Ngunawal Clan attended the survey. 
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Table 2 Responses to Assessment Methodology by Registered Aboriginal Parties 

Organisation/Individual Representative 
Name/s 

Response summary (full response in 
Appendix 1) 

A1 Indigenous Services Carolyn Hickey Agrees with methodology 
Guringai Tribal Link Tracey Howie Agrees with methodology 
Walkaloa Tracey Howie Agrees with methodology 
Widescope Indigenous Group Steven Hickey Agrees with methodology 

 

3.3 Stage 4 
The draft report will be sent to the Registered Aboriginal Parties and 28 days provided for comment.  

3.4 Summary 
As a result of the Aboriginal consultation process 11 Registered Aboriginal Parties were identified. 
Feedback from the Aboriginal consultation, thus far, has been incorporated into the assessment of 
significance and the development of heritage management and mitigation strategies for the Project.  
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4 Archaeological Assessment 
The archaeological assessment outlines the environmental and heritage context for the Project Area. 
It also reports on the archaeological survey.  

4.1 Environmental Context  
This section provides the environmental context for the assessment of past Aboriginal occupation in 
the Project Area. 

 Geology and Soils 
The Project Area lies within the Hawkesbury sandstone geological zone that formed in the Middle 
Triassic Period (Geological Services of NSW, 2015). This zone is categorised by medium to very 
coarse-grained sandstone, minor laminated mudstone and siltstone lenses. Large sandstone 
outcrops were often used for rock art and engravings. Larger outcrops often provided rocks shelters, 
which could be used as campsites with natural protection from the weather. Sandstone with a 
nearby water source was also used for sharpening and grinding stone tools, leaving axe-grinding 
groove sites. Mudstone and siltstone can be used to create stone tools.  

The soil in Kariong is comprised of an A1 Horizon of black coarse loamy sand from 0-0.3m. The A2 
Horizon is a light grey coarse sand from 0.3-0.7m. The B Horizon is a dark brown loamy sandstone. 
The sandiness of the soils can be attributed to degrading sandstone formations that dominate the 
geology of the area.  

 Topography and Hydrology 
The Project Area is on sloping land, which rises from 100-200m in the west to the 400-500m in the 
east. There are no streams within the Project Area, however, a water hole has been noted as being 
within the project area. The closest streams are first order streams approximately 200m to the east 
and west of the project area. 

 Flora and Fauna 
This section is intended to give a general overview of the flora and fauna that may have been used 
by Aboriginal people in the past. The information has been supplied for understanding the past 
Aboriginal use of the landscape and is not intended for ecological assessment purposes.  

The vegetation throughout the entire Project Area is classed as Sydney Coastal Heaths based on 
Keith (2006). This class is dominated by emergent mallees up to 4 m tall and shrubs up 1.5 m tall 
with a semi-continuous graminoid groundcover. Trees present would normally include mallee forms 
of red bloodwood, heart-leaved stringy-bark, yellow-top ash and Port Jackson mallee, while shrubs 
include scrub she-oak, dwarf apple, heath banksia, old man banksia, cone-seeds, egg and bacon pea, 
coral heath, dagger hakea, broad-leaved drumsticks, pink tea-tree, flaky-barked teatree, small-
leaved white beard, lance-leaved geebung and grass-trees. 

These coastal heaths provide the habitat for wallabies, kangaroos, potoroos, possums, bats, and 
quolls. These fauna were an important source of food to the Darkinjung people and their hides were 
also a resource to make clothing. Possum skin and hair was one of the more frequently chosen 
sources of clothing (Australian Walkabout Wildlife Park, 2018).  
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 Land Use 
The Project Area is largely undeveloped bushland, although it has two existing electricity easements 
and access tracks.  

 Synthesis 
The Project Area occurs within the Hawkesbury River Sandstone Geological Zone which would have 
provided an excellent source material for art engravings and axe grinding grooves. There is also a 
wealth of floral and faunal resources that occur in the area. However, the slope of the land and 
distance form a reliable water source suggest that it is unlikely location for camp site occupation, 
sites containing art and engravings are more likely.    
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4.2 Heritage Context 
A review of the archaeological, ethno-historical and post-contact history of an area provides 
contextual information for Aboriginal sites within the local and regional landscape. Previous 
archaeological research undertaken in the region as well as a review of environmental factors can 
inform predictive models for the locations of Aboriginal sites. Predictive models can be further 
refined by the consideration of the post-contact land use of the area which may identify potential 
sources of post-depositional disturbances that may have occurred. 

 Ethno-historical Context 
Aboriginal people have occupied Australia for at least 50,000 years. The traditional owners of the 
land within the area of study are the Darkinjung people. Historical records indicate that the 
traditional lands of the Darkinjung are bounded by the Hawkesbury River floodplain to the south, the 
Hunter River floodplain to the north, the Pacific Ocean to the east and Watagan mountains to the 
west (Ford, 1939; Darkinjung Local Aboriginal Land Council, n.d). The land surrounding Brisbane 
Water and its tributaries are of cultural significance to the Darkinjung and Guringai people (Central 
Coast Council, 2018). The traditional lands of the Darkinjung are bordered by the Awabakal to the 
north east, the Wonnarua to the north, the Daruk to the south west and Guringai to the south. 
(Tindale, 1974). There were likely zones that were utilised by both the Darkinjung and neighbouring 
groups (DLALC, n.d). The Darkinjung were speakers of the Darkinjung (Darkinyung) language. Much 
of what we know today about this language comes from field reports by Robert H Matthews and 
W.J. Enright. These texts have been used to research and revitalise the language. 

The Darkinjung have social systems or relationship rules that are the same or very similar to many 
other groups throughout NSW including the Wiradjuri, Kamilaroi, Wanggaybuwan, Wayilwan and 
Ngiyambaa. Matthews documented Darkinjung relationship rules. They consist of two moieties 
(blood) divide into four sections (skin/meat). They are known as Ippai, Ippatha Bya, Matha Kumbo, 
Butha Kubbi, Kubbitha. One person could have many totems. 

Some of the documented totems for Bya and Kubbi include, the Scrub Opossum (Possum), Native 
bee, Emu, Bandicoot, Eaglehawk, stingaree and Wallaroo. 

Some of the documented totems for Ippai and Kumbo include, Grey Kangaroo, Diamond Snake, 
Wombat, Black Snake, Wallaby. 

It is important to remember that much of this history has been recorded by European colonists and 
consider how their biases may have influenced these records. 

Aboriginal Occupation of the Central Coast – Archaeological 
Background 

Aboriginal occupation in the area has been dated to 11,000 years before present which precedes the 
rise of sea levels around 6000 years before present (Attenbrow, 2006, p. 8). This date comes from a 
rockshelter site in Mangrove Creek, 20 km North West of Gosford. Due to the limitations in dating 
techniques, this figure may be even older. 

There are a variety of site types found in Darkinjung country, including grinding grooves, art sites, 
artefacts, water holes, modified trees, and Dreaming sites.  
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Grinding grooves were important to stone tool maintenance and food preparation. Grinding grooves 
are commonly found in sandstone sheets associated with creeks and water holes. Water was needed 
to be able to sharpen stone tools on the sandstone.  

Art sites often take the form of rock engravings in Darkinjung country. These engravings were usually 
made on flat sandstone sheets and represented hundreds of spiritual figures including ancestral 
beings (sky heroes) and a wide range of animals and objects and normal-sized human beings. There 
is very little historical accounts of their use, as it appears they were mainly used for ceremonial 
activities and thus under Aboriginal custom their use was not openly discussed. The oldest of these 
art sites in Darkinjung country has been dated to 4000 years old (Taçon, et al., 2007).  

Shields were often made from the buttress of the giant nettle tree (Dendrocnide excelsa) or fig tree 
(ficus spp). Usually about 1 m long and 0.5 m wide, with a handle on the inner side and soft 
paperbark padding. Bark was also removed to make vessels for food. Hardwood Eucalypt species 
were important for hunting sticks, throwing sticks, digging sticks, boomerangs and clubs. Although 
these types of artefacts are unlikely to survive due the nature of the organic material, the 
modifications made to trees for their creation can survive as they often left a distinctive scar on the 
tree. 

 Aboriginal Heritage Information Management System (AHIMS) 
The AHIMS database was searched on 20 December 2019 from Latitude -33.4553 to -33.436 and 
Longitude 151.2827 to 151.306. The search identified 92 sites and 2 Aboriginal Places. The AHIMS 
sites were plotted according to the latitude and longitude co-ordinates in the extensive search. 

Majority of the sites in the AHIMS search are associated with sandstone formations such as rock 
engravings, art, rock shelters and grinding grooves. There are 62 (67.39%) art sites. This includes rock 
engravings and other art sites where it hasn’t specified whether they are painted or engraved. There 
are 11 (11.96 %) grinding grooves sites and 9 (9.78%) sites include both grinding grooves and art. In 
total sites associated with sandstone account for 88.52% of all sites.  

Grinding groove sites tend to be in close proximity to the streams, where art sites occur near by 
water sources as well as at higher elevations, towards the ridgelines.   
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Table 3 AHIMS Site Types 

Site types Number Percent 
Rock Engraving 50 54.35% 
Art (Pigment or Engraved) 10 10.87% 
Axe Grinding Groove 7 7.61% 
Axe Grinding Groove, Rock Engraving 6 6.52% 
Stone Arrangement 3 3.26% 
Axe Grinding Groove, Rock Engraving, Shelter with Art 3 3.26% 
Artefact Scatter 2 2.17% 
Isolated Find 1 1.09% 
Grinding Groove / Water Hole 1 1.09% 
Art (Pigment or Engraved) / Water Hole 1 1.09% 
PAD 1 1.09% 
Water Hole/Well 1 1.09% 
Rock Engraving, Stone Arrangement 1 1.09% 
Grinding Groove / PAD 1 1.09% 
Water Hole 1 1.09% 
Axe Grinding Groove, Water Hole/Well 1 1.09% 
Aboriginal Ceremony and Dreaming 1 1.09% 
Grinding Groove 1 1.09% 
Grand Total 92 100.00% 

Two Aboriginal places were identified in the AHIMS search, but are not in the Project Area, a 
summary of these places are provided as they emphasise the importance of the locality for 
Aboriginal people. The area immediately south of the Project Area is recognised as an Aboriginal 
Place and is listed as Kariong Sacred Land. The area of approximately 66 ha is noted for its numerous 
rock engravings as well as its role as a traditional meeting place and centre for learning and 
ceremony. It continues to be used as a place of education as elders run a ‘bush schoolroom’ on site 
to teach the younger generations about Aboriginal history, traditional stories, how to interpret the 
engravings and rock paintings, and about traditional practices such as collecting and using bush 
foods and natural medicines that abound the area (Office of Environment and Heritage, 2015).  

Bulgandry Art Site is located south west of the Project Area and is listed as an Aboriginal place. It is 
also listed as an AHIMS site #45-3-0450. The site includes many impressive rock engravings and is a 
traditional ceremonial place of the Darkinjung people (Office of Environment and Heritage, 2015). 



  

 

W O Y  W O Y  R O A D ,  K A R I O N G  A C H A R  |  H N 1 9 1 1 2 8 0 2  14 

 
 

Figure 2 AHIMS Search Results 
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 Sites within the Project Area 
There are three AHIMS sites are located within the Project Area. AHIMS# 45-3-3052 is a water 
hole/well, AHIMS #45-3-3043 is a rock engraving and AHIMS #45-3-3044 an axe grinding groove site.  

A previous survey of the Project Area by David Pross for DLALC identified twelve sites. However, 
these sites are not registered in the AHIMS database and so did not come up in the AHIMS search. 
There are ten sites identified by Pross within the Project Area. 

Including the AHIMS sites, there are 13 known sites within the Project Area. The details are provided 
in Table 4.  

Table 4 Summary of sites within the Project Area 

Site code Site Type Description 
WW1 Rock Engraving: Mondo A 9 centimetres engraved circle with stone 

pecking  
WW2 Water Pools with channels Near WW1 on large rock platform near boundary 

of Lot 512 and 513 
WW3 Rock Engraving: Mondo Mondo 25 x 29 centimetres on edge of rock 

platform towards the middle of transmission line 
WW4 Stone Arrangement A pile of sandstone rocks that are flattish on two 

sides and placed in a slightly semi circular 
pattern 3 x 1 metres an 0.75 metres high. 
Possible burial site 

WW5 Rock Engraving: Mondo An irregular circle engraved on the rounded face 
of the platform wall 20 x 13 centimetres. 

WW6 Water Hole A very deep vegetation filled depression with 
channels, diameter 7.25 metres and 60 
centimetres deep 

WW7 Fire Places and Oven Several fire circles identified on platform and 
possible oven 

WW8 Rock Engraving: Arc/Crescent A crescent shape etched in a sandstone outcrop 
60 centimetres long and with half radius of 20 
centimetres. The groove contained 1 centimetre 
of water 

WW9 Rock Engraving: Circle 
Arrangement 

Two circles joined together facing east-west 75 
centimetres in diameter and 1.5 in total length. 
To the north of these is a ring of seven small 
circles, each 11 centimetres in diameter. The 
total diameter of the ring of circles is 2 m. The 
purpose of the arrangement is unclear 

WW10 Basin carved into a platform A basin containing water measuring 4 x 1.5 
metres with 1.5 metres depth. Evidence of 
pecking, suggesting it was dug out of the 
sandstone 

45-3-3043 Rock engraving  A series of pits scattered across the surface of a 
sandstone platform. 

45-3-3044 Grinding groove A channel 2.65 metres long and 3 centimetres 
wide, surrounds a pot hole 

45-3-3052 Water hole/well - Mundoe pits Contains mundoe pits  
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Figure 3: Aboriginal sites within the Project Area 
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 Heritage Report Summaries 
Heritage reports relevant to the Project Area have been summarised in this section to provide an 
understanding of the previous assessments that have been undertaken and the implications for 
Aboriginal site patterning.   

Pross 2007 Preliminary Archaeological Heritage Assessment: Lot 512 and Lot 513 in DP 7552517 
Woy Woy Road Kariong 

Pross undertook an archaeological survey through the Project Area for DLALC in 2007. The survey 
identified 11 sites. All sites were associated with sandstone and including six rock engravings, two 
stone arrangements, a water hole, a carving for an oven and carvings for use as a water basin (Pross, 
2007, pp. 13-14). Pross recommended for further investigation of the area including night recordings 
(Pross, 2007, p. 15). No works were planned at time of the survey however, it was recommended 
that if there were any future works that a cultural heritage officer be present (Pross, 2007, p. 15).  

Roberts and Pross 2008 Archaeological Assessment Bambara Road Kariong 

An archaeological assessment was completed for lots 229, 4712, 251, 2501, 2502, and 478 Bambara 
Road, 350 m south of the Project Area. The survey identified 12 site complexes which included rock 
engravings, rock shelters, grinding grooves and stone arrangements. Two previously recorded AHIMS 
sites were identified AHIMS #45-3-028 and #45-3-0496. Four others were noted in the database as 
being within the project area but were not located during survey. It is possible they could have been 
covered by soil or incorrectly recorded in AHIMS. It was recommended that no developments occur 
above the 170 m contour line in the northern area of lot 2501 as there are significant and culturally 
sensitive sites in the area (Roberts & Pross, 2008, p. 87).  

Biosis 2008 Archaeological Survey – Kangoo Road to Langford Drive, Kariong 

Biosis surveyed a 150m long area with a 50 m buffer zone for a proposed road alignment between 
Kangoo Road Langford Drive,1.5 km north west of the Project Area. They did not identify any 
Aboriginal sites, but they did note exposed sandstone in the creek with a natural pothole which 
potentially was a source of drinking water in drier seasons (Biosis, 2008, p. 30). Sandstone was of a 
high enough quality that it could have been utilised for Aboriginal engraving or grinding purposes, 
although no evidence of this was identified by the survey. The tributary that the sandstone and 
potholes were identified with is the southern portion of the stream that runs through the current 
Project Area. It is possible that similar quality sandstone exists in the current Project area but has 
been covered by silt as noted by JMCHM (1997, p. 12). 
 
Drew 1994 Archaeological Assessment Woy Woy Road, Kariong 

An archaeological survey was conducted on Woy Woy Road in Kariong, immediately west of the 
Project Area. The survey identified 5 sites. This included a previous recording of an engraving of a 
fish (AHIMS #45-3-1293). Another previously recorded rock engraving site found was also of a fish 
(AHIMS #45-3-0705) however it appeared to have been weathered significantly since its last 
documentation. Another site included rock engravings of two emus (AHIMs #45-3-0470). Previous 
recordings of the site identified further figures, though they appear to have been weathered of 
covered by lichen. Drew describes the site as being on the west side of Woy Woy Road, but Dallas 
(1981) records it as being on the eastern side. A previous recording of a kangaroo was also identified 
(AHIMS #45-3-2413). One never previously documented site was identified, referred to as a 
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‘mythological site’ (Drew, 1994, p. 8). Consultation with Aboriginal community identified an area of 
Aboriginal tradition and ceremony. The site is situated at the south eastern side of the track 
junction, 250 m down the east-west fire trail from Woy Woy Road. The rock platform curves around 
the east to the second fire trail. The whole area is approximately 40 m East-West and 50 m North-
South. It was recommended for all of these sites to be protected.   

Dallas 1981 Archaeological Survey and Rockshelter Excavation - Kariong 

Dallas (1981) surveyed a three square kilometre area in Kariong, including the western portion of the 
Project Area along Woy Woy Road. Thirteen Aboriginal sites were identified mainly comprising 
engravings (8), three rockshelters (3), an axe-grinding groove site (1) and an isolated find (1). One 
historic site comprising the collapsed chimney of a house was also identified. Four chert artefacts 
were excavated from a 50 centimetres x 50 centimetres trench in Whale Shelter 1 (AHIMS#45-3-
1290) (Dallas, 1981, pp. 11-13) and was identified as a location warranting further research. If the 
listed location in AHIMS is correct it appears that this shelter was destroyed in the subdivision of 
suburb of Kariong. 

 Predictive Model 
The most common Aboriginal archaeological sites are predicted to be those associated with 
sandstone outcrops, especially rock engravings and grinding grooves. 

Rock engravings are the most common site associated with sandstone, accounting for over 75% of all 
Aboriginal archaeological sites in the area. Majority of sites occur at elevations above 150 m AHD 
where the land transitions from steep hills to ridge lines. One site occurs as low as 90 m, however 
this site is also associated with a grinding groove site, which frequently occur near lower lying creek 
lines.  

Grinding grooves result from the sharpening of ground stone axes/hatchets. To sharpen a stone 
axe/hatchet the hafted stone piece is ground into the sandstone using water as a lubricant. Often 
grinding grooves are within or directly adjacent watercourses, as these supplied water for grinding. 
Majority of the grinding grooves in the area can be found at first order streams or in close proximity 
to wells and waterholes. However, there are a several outliers to this pattern with many over 50 m 
away from a water source, and some up to 250 m. This may be due to waterholes being present in 
the sandstone sheets which may have provided a source of water for grinding. AHIMS #45-3-3044 is 
a grinding groove within the Project Area. Based on the AHIMS site card this site is located alongside 
an ephemeral drainage line, unmarked on topographic maps, this may be the case for other sites 
that appear far from creek lines. AHIMS #45-3-3395 is the furthest grinding groove to a water 
source. This site however is both a grinding groove and a potential archaeological deposit and is a 
rare site. 

Water holes are also documented in the area, including within the Project Area. All of these occur at 
high elevations above 190 m AHD.  

Surface stone artefact sites (isolated finds and artefact scatters) are rare in the area. There is a 
concentration of them around Bambara road, however this is likely a reflection of detailed survey 
being completed in the area, as well as the low detection of these sites where ground surface 
visibility is low. 
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Based on the environmental and heritage information available it is predicted that Aboriginal sites 
associated with sandstone would be most likely within the Project Area, this could be in the form of 
rock engravings or grinding grooves or rockshelters or stone arrangements depending on the nature 
of the outcropping sandstone. Grinding grooves are most likely to occur along the ephemeral 
drainage line running west to east in the centre of the Project Area, where engraving sites are more 
likely to occur on the ridge line in the north section of the Project Area. There is moderate potential 
for surface artefact sites (artefact scatters/isolated finds) throughout the Project Area.   
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4.3 Archaeological Survey 
The archaeological survey was undertaken on 17 March 2020 by Heritage Now Principal Consultant 
Tessa Boer-Mah along with Amanda Shields of Darkinjung Local Aboriginal Land Council and Tracey 
Howie of Awabakal Traditional Aboriginal Owners Corporation. The survey focussed on the northern 
portion of the Project Area which is to be impacted.  

 Survey Unit  
The survey unit comprised an upper slope landform, it was higher in the east than in the west. The 
area was primarily vegetated bushland. Exposures occurred along access tracks associated with the 
electricity easements and near the residential development areas in the north (Plate 1 and Plate 2). 
Overall, ground surface exposure was 10% and ground surface visibility was 15%. 

The surveyed area contained sandstone outcropping throughout (Plate 3 and Plate 4). Not all of the 
sandstone was suitable for engravings (Plate 5). Vegetation included candle-stick banksia (Plate 6), 
grass trees, stringy bark and gum trees (Plate 7). One previously recorded AHIMS site was ground-
truthed; AHIMS #45-3-3044. One previously unrecorded site was identified HN-WW-E01.  

Survey Unit Summary 

The Project Area was surveyed in using one survey unit as it was all an upper slope landform (Figure 
4, Table 5).  

Table 5 Survey Coverage 

Survey 
Unit 

Landform Survey Unit 
Area 

Visibility 
% 

Exposure 
% 

Effective 
Coverage 
Area (m2) 

Sample 
Fraction 
(%) 

Number of 
Sites 
Identified 

1 Upper Slope 83704 15% 10% 1255.56 2% 2 
 

 Aboriginal Sites Identified/Ground-truthed 
Aboriginal sites within 40 metres of the impact area were inspected.  

AHIMS #45-3-3044 was identified, however it is located approximately 70 metres north west of its 
recorded location in the AHIMS database. It contains a rock engraving, consisting of two channels 
that meet around a 30 centimetres diameter pit (Plate 8, Plate 9 and Plate 10). This pit in the 
sandstone is presently filled with vegetation. It is located outside the impact area.  

Site WWR4 (not registered on AHIMS) was identified by Pross (2007) as a stone arrangement. This 
location was ground-truthed, but was highly vegetated (Plate 11) and the stone arrangement was 
not identified. It is possible that has been obscured by vegetation.  

Site WWR8 (not registered on AHIMS) was identified by Pross (2007) as a rock engraving. The 
ground-truthing of this general area showed that it was part of an informal drainage line and was 
partially inundated, there was not outrcropping sandstone in this area. The description of this site as 
being near WWR7 which is located in the eastern portion of the Project Area and is likely located in 
the east. It is very unlikely that it located at it recorded location in the western part of the Project 
Area.  
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WWR2 (not registered on AHIMS) was identified by Pross (2007) as water pools with channels, this 
location was inspected, but the site was not observed.  

WWR3 (not registered on AHIMS) was identified by Pross (2007) as an mondo (elipse) engraving 25 x 
29 centimetres. This site was not identified during the survey.  

WWR5 (not registered on AHIMS) was identified by Pross (2007) as an irregular circular engraving on 
the rounded face of the platform wall. This feature was not identified during the survey. 

WWR7 (not registered on AHIMS) was identified by Pross (2007) as comprising fire circles identified 
on platform and possible oven, these features were not identified during the survey.  

The location of AHIMS#45-3-3052, a waterhole/well with engravings was also inspected but was not 
identified.  

A previously unrecorded site, HN-WW-E01, was identified 20 metres west of 45-3-3044. It is located 
15 metres south of the fire trail, approximately 350 metres along the fire trail from Brittany 
Crescent. It contains two mundoes, 1.2 metres apart alongside a waterhole (Plate 12-Plate 14).  

The Pross (2007) report does not contain photographs of the sites and the co-ordinates are not 
consistently recorded in the same datum, some of the site descriptions do not match the reported 
coordinates; hence it is very difficult to discern the nature and location of the Pross sites. For the 
purposes of this assessment the coordinates reported by Pross are taken to be their location.  

 Archaeologically Sensitive Sandstone Sheets 
Sandstone sheets were identified throughout the Project Area. The soil, vegetation and lichen 
covering the sheets was too thick to adequately determine if they contained engravings or grinding 
grooves and thus have been identified as being archaeologically sensitive. There is potential that 
vegetation clearance will uncover more sandstone sheets.  

 Aboriginal Consultation 
Tracey Howie from Awabakal Traditional Owners Aboriginal Corporation and Amanda Shields from 
Darkinjung Local Aboriginal Land Council attended the archaeological survey. Both agreed that the 
site identified was AHIMS#45-3-3044 based on the previous recordings and that the other sandstone 
sheets should be inspected once vegetation was removed. 

 Summary 
AHIMS#45-3-3044 was ground-truthed and identified to be approximately 70 metres north west of 
its recorded location in the AHIMS database. The location of AHIMS#45-3-3052 was inspected, but 
the site was not observed. Two Aboriginal sites within 20 metres of the impact area, as yet 
unregistered on the AHIMS database (WWR4 and WWR8) were ground-truthed, but not identified at 
their recorded locations. In the case of WWR4, dense vegetation may have obscured the site. For 
WWR8 the recorded location of this site when ground-truthed was within a drainage channel, with 
no outcropping sandstone, thus the recorded location is likely incorrect and it is located in the 
eastern part of the Project Area (which also aligns with the stated site description). WWR3, WWR5 
and WWR7 also unregistered Pross sites were also not observed during the survey. A previously 
unrecorded site, HN-WW-E01, was identified and contained two mundoe engravings near a 
waterhole. In addition, archaeologically sensitive sandstone sheets were identified which were too 
obscured to positively identify if they contained Aboriginal engravings or grinding grooves.  
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Figure 4: Kariong Survey Area  
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5 Significance Assessment and 
Aboriginal Cultural Values 

Cultural heritage refers to the tangible and intangible values that we choose to pass on to future 
generations. In order to identify the values worth passing on, a significance assessment needs to be 
undertaken. The significance assessment needs to: identify the range of values present across the 
Project Area and assess their importance.  

5.1 Methodology 
Identifying the Aboriginal cultural values is part of the significance assessment process and is guided 
by the Burra Charter and the Guide to Investigating, Assessing and Reporting on Aboriginal Cultural 
Heritage in NSW. 

There are four recognised classes of values under the Burra Charter (Australia ICOMOS, 2013): 

• Social, 
• Historical, 
• Aesthetic, and 
• Scientific 

Within this significance assessment, Aboriginal cultural values are captured within social, historical 
and aesthetic values. The archaeological values are contained within scientific values.  

Social value refers to the spiritual, traditional, historical or contemporary associations that Aboriginal 
people have for place. Historical value refers to the associations of a place with a historically 
important person, event, phase or activity in the Aboriginal community. Aesthetic value refers to the 
sensory, scenic, architectural and creative aspects of the place.  

Archaeological values refer to the importance of the landscape, area, place or object because of its 
rarity, representativeness and the extent to which it may inform our understanding of Aboriginal 
culture.  

 Aboriginal Cultural Values 
Aboriginal cultural values are identified through the Aboriginal consultation process. Formal 
opportunities for the Aboriginal community to contribute to identifying cultural values are provided 
in the ACHA methodology review period, during fieldwork and during the draft report review period. 
In addition, RAPs are invited to provide feedback at any time through the consultation process, by 
phone or in writing (email or letter).  

 Archaeological (Scientific) Values 
Archaeological (scientific) values relate to whether the Project Area can contribute to our 
understanding of Aboriginal culture. Under the Guide to Investigating, Assessing and Reporting on 
Aboriginal Cultural Heritage in NSW, archaeological values are to be considered within the below 
sub-categories: 

• Representativeness, 
• Rarity, 
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• Research potential, and 
• Educational potential.  

5.2 Aboriginal Cultural Values of the Project Area 
Feedback during fieldwork from Amanda Shields and Tracey Howie was that the sites were of high 
importance to Aboriginal people.  

5.3 Archaeological Values of the Project Area 
This section assesses the archaeological values of the Project Area according to the criteria in the 
Guide to Investigating, Assessing and Reporting on Aboriginal Cultural Heritage in NSW.  

 AHIMS#45-3-3044 and HN-WW-E01 
AHIMS#45-3-3044 and HN-WW-E01 are representative of sandstone engraving sites associated with 
the Aboriginal occupation of the local area. The site type is not rare, with majority of sites identified 
in the area being engravings on sandstone formations. The sites have local research value as it is part 
of a cultural complex in this area and they were likely used for Aboriginal ceremony. These sites have 
high local educational value as tangible evidence of Aboriginal art and ceremony, although there are 
more extensive sites with higher interpretation value on a regional scale. Overall, both sites are of 
high local and moderate regional significance. 

 AHIMS#45-3-3052, WWR3, WWR4, WWR5, WWR7 and WWR8 
These sites were not identified during the survey and thus an assessment of significance cannot be 
made.  

 Archaeologically Sensitive Sandstone Sheets 
There are numerous sandstone sheets partially covered in soil and/or vegetation throughout the 
impact area which have potential for Aboriginal grinding grooves and/or engravings and thus have 
been identified as being archaeologically sensitive. An assessment of significance cannot be made at 
this time, as they were obscured by soil and vegetation.  

5.4 Summary  
AHIMS#45-3-3044 and HN-WW-E01 were identified to be of high local significance and moderate 
regional significance. The significance of remaining Aboriginal sites could not be assessed, as they 
were not located during the survey. A significance assessment of the archaeologically sensitive 
sandstone sheets could not be made, as they were obscured by soil and vegetation.  
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6 Impact Assessment and Mitigation 
This section assesses the potential impact of the proposed works in relation to Aboriginal heritage 
values in the Project Area and provides options for mitigating loss of Aboriginal cultural values. 

6.1 Proposed works 
The proponent plans to develop the northern part of the Project Area for residential purposes. The 
residential development will involve clearing of vegetation as well as cut and fill to prepare the 
Project Area. It will require the installation of below and above ground services including water and 
sewer, telecommunications and electricity. It will also require the formation of roads and access 
ways to the residential lots as well as the building of individual residences.  

6.2 Impact Assessment 
This section addresses the potential impacts to Aboriginal cultural values as result of the proposed 
works.  

 Aboriginal sites (AHIMS#45-3-3044, HN-WW-E01, WWR3, WWR4, 
WWR5, WWR7 and WWR8) 

The AHIMS site identified during survey (AHIMS#45-3-3044) showed that it was not the location 
registered in AHIMS. This site is outside the impact zone and is 10 metres south of the marked 
electricity easement and 16 metres south of the existing vehicle track associated with the electricity 
poles.  

HN-WW-E01, WWR3, WWR5 and WWR7 are within the marked electricity easement, but are 8-20 
metres south of the electricity easement access track and are on raised sandstone sheets.  

A 20 metre buffer zone has been placed around WWR4 and WWR8. Vegetation clearance, ground 
disturbing works and construction is required to occur outside this zone.   

AHIMS#45-3-3052 is 17 metres south of the project area based on its AHIMS recorded location, the 
site was not observed during the survey.  

The sites (AHIMS#45-3-3044, AHIMS#45-3-3052, HN-WW-E01, WWR3, WWR4, WWR5, WWR7 and 
WWR8) are outside the direct impact zone for the proposed development, however given their 
proximity to the impact zone boundary there is potential for inadvertent impacts to occur.  

 Archaeologically Sensitive Sandstone Sheets 
Archaeologically sensitive sandstone sheets were identified throughout the Project Area. There is 
also potential that more sandstone will be identified as land is cleared for the proposed residential 
development. These sandstone sheets have potential to be impacted by earthworks, particularly in 
parts of the Project Area where cut is required.  

6.3 Mitigation 
The below strategies have been developed to mitigate harm and/or loss of Aboriginal cultural values 
as a result of the proposed works.  
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 Aboriginal sites AHIMS#45-3-3044, HN-WW-E01, WWR3, WWR5 and 
WWR7 

These sites are outside the impact zone for the development. They are located on sandstone sheets 
which are very visible. The potential for inadvertent impacts can be reduced by clearly demarcating 
their locations on construction plans and communicating that the sandstone sheets to the south of 
the electricity access track are not to be accessed.  

 Aboriginal Sites AHIMS#45-3-3-52, WWR4 and WWR8 
A buffer zone of 17-20 metres has been allowed for around these sites. To ensure they are not 
accessed or inadvertently impacted during construction. High visibility barrier fencing will need to be 
installed prior to works commencing and remain in place until works are complete. 

 Archaeologically Sensitive Sandstone Sheets 
Partially obscured sandstone sheets occur throughout the Project Area, once vegetation is removed, 
any sandstone sheeting is to be inspected and if necessary, soil removed by machine or hand under 
the supervision of a heritage consultant and a representative of the RAPs. The sandstone sheets are 
then to be inspected to identify if they contain Aboriginal engravings or grinding grooves. If 
Aboriginal engravings, grooves or other site type is identified during this process, then mitigation 
and management measures are to be identified and implemented in consultation with the RAPs.  

 General mitigation strategies 
The four Aboriginal sites are to be clearly marked on all relevant construction drawings, along with 
buffers and fencing, as relevant.  

All on-site personnel are to be made aware of their obligations under the National Parks and Wildlife 
Act 1974, this includes protection of Aboriginal sites and the reporting of any new Aboriginal, or 
suspected Aboriginal, heritage sites. This may be done through an onsite induction or other suitable 
format.  

6.4 Sustainable Development 
Under the NSW Protection of the Environmental Administration Act 1991 Ecologically sustainable 
development principles (ESD) are to be considered in the assessment of environmental impacts; and 
this includes impacts to heritage. The consideration of ESD principles is required under the Guide to 
Investigating, Assessing and Reporting on Aboriginal Cultural Heritage in New South Wales 2010. In 
particular, the precautionary principle and the principle of inter-generational equity are to be 
considered where there are proposed impacts to the environment (which includes heritage).  

 Precautionary Principal 
The precautionary principle states that if there are threats of serious or irreversible damage to the 
environment, then a lack of full scientific certainty should not be used as a reason to postpone 
measures to prevent environmental degradation.  

The proposed works will not impact the identified sites and therefore the works do not pose a threat 
of serious or irreversible damage to the environment. The mitigation measures have also addressed 
the potential for inadvertent impacts and provide excellent conservation outcomes for the 
Aboriginal sites.  
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 Inter-generational Equity 
The principle of inter-generational equity states that the present generation should ensure the 
health, diversity and productivity of the environment are maintained or enhanced for the benefit of 
future generations.  

The mitigation measures proposed will ensure that the Aboriginal sites are either conserved in-situ 
and avoided and thus satisfies the principle of inter-generational equity.  

6.5 Summary 
There are no Aboriginal sites within the impact area of the Project, however, archaeologically 
sensitive sandstone sheets have been identified. Aboriginal sites (AHIMS#45-3-3052, WWR4 and 
WWR8) within 20 metres of the impact area and thus fencing during construction is required to 
ensure there are no inadvertent impacts to these sites. AHIMS#45-3044, HN-WW-E01, WWR3, 
WWR5 and WWR7 are to be marked on construction maps as no-go areas along with AHIMS#45-3-
3052, WWR4 and WWR8. Archaeologically sensitive sandstone sheets are to be inspected after 
vegetation removal.  

All on-site personnel are to be made aware of their obligations under the National Parks and Wildlife 
Act 1974, this includes protection of Aboriginal sites and the reporting of any new Aboriginal, or 
suspected Aboriginal, heritage sites. This may be done through an onsite induction or other suitable 
format.  

 

 



  

 

W O Y  W O Y  R O A D ,  K A R I O N G  A C H A R  |  H N 1 9 1 1 2 8 0 2  28 

 

Figure 5: Impact Area with Aboriginal sites 
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7 Conclusions and Recommendations  
The archaeological survey was undertaken on 17 March 2020 by Heritage Now Principal Consultant 
Tessa Boer-Mah along with RAP representatives: Amanda Shields of Darkinjung Local Aboriginal Land 
Council and Tracey Howie of Awabakal Traditional Aboriginal Owners Corporation. The survey 
focussed on the northern portion of the Project Area which is to be impacted.  

AHIMS#45-3-3044 was ground-truthed and identified to be approximately 70 metres north west of 
its recorded location in the AHIMS database. The location of AHIMS#45-3-3052 was inspected, but 
the site was not observed. Two Aboriginal sites within 20 metres of the impact area, as yet 
unregistered on the AHIMS database (WWR4 and WWR8) were ground-truthed, but not identified at 
their recorded locations. In the case of WWR4, dense vegetation may have obscured the site. For 
WWR8 the recorded location of this site when ground-truthed was within a drainage channel, with 
no outcropping sandstone, thus the recorded location is likely incorrect and it is located in the 
eastern part of the Project Area (which also aligns with the stated site description). WWR3, WWR5 
and WWR7 also unregistered Pross sites were also not observed during the survey. A previously 
unrecorded site, HN-WW-E01, was identified and contained two mundoe engravings near a 
waterhole.  

In addition, archaeologically sensitive sandstone sheets were identified which were too obscured to 
positively identify if they contained Aboriginal engravings or grinding grooves, these were identified 
throughout the impact area.  

AHIMS#45-3-3044 and HN-WW-E01 were identified to be of high local significance and moderate 
regional significance. The significance of remaining Aboriginal sites could not be assessed, as they 
were not located during the survey. A significance assessment of the archaeologically sensitive 
sandstone sheets could not be made, as they were obscured by soil and vegetation. 

There are no Aboriginal sites within the impact area of the Project, however, archaeologically 
sensitive sandstone sheets have been identified. Aboriginal sites (AHIMS#45-3-3052, WWR4 and 
WWR8) within 20 metres of the impact area and thus fencing during construction is required to 
ensure there are no inadvertent impacts to these sites. AHIMS#45-3044, HN-WW-E01, WWR3, 
WWR5 and WWR7 are to be marked on construction maps as no-go areas along with AHIMS#45-3-
3052, WWR4 and WWR8. Archaeologically sensitive sandstone sheets are to be inspected after 
vegetation removal.  

All on-site personnel are to be made aware of their obligations under the National Parks and Wildlife 
Act 1974, this includes protection of Aboriginal sites and the reporting of any new Aboriginal, or 
suspected Aboriginal, heritage sites. This may be done through an onsite induction or other suitable 
format.  

The works are to be undertaken in accordance with the below recommendations.  

 
Recommendation 1  

High visibility barrier fencing is to be erected along the buffer for Aboriginal sites AHIMS#45-3-3052, 
WWR4 and WWR8. The high visibility barrier fence is to be erected prior to construction and remain 
in place until the cessation of construction. 
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Recommendation 2 

The archaeologically sensitive sandstone sheets are to be inspected by a RAP representative after 
vegetation removal, but before ground disturbance works and levelling to verify if they contain 
Aboriginal engravings or grinding grooves. If Aboriginal engravings, grooves or other site type is 
identified during this process, then mitigation and management measures are to be identified and 
implemented in consultation with the RAPs and a heritage consultant.  

Recommendation 3 

The eight Aboriginal sites are to be clearly marked on all relevant construction drawings, along with 
buffers and fencing, as relevant.  

Recommendation 4  

If Aboriginal engravings, grooves or other site type is identified during this process, then mitigation 
and management measures are to be identified and implemented in consultation with the RAPs and 
the heritage consultant.  

Recommendation 5 

All on-site personnel are to be made aware of their obligations under the National Parks and Wildlife 
Act 1974, this includes protection of Aboriginal sites and the reporting of any new Aboriginal, or 
suspected Aboriginal, heritage sites. This may be done through an onsite Aboriginal Cultural Heritage 
induction or other suitable format.  
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Plates 
 

 

Plate 1:Northern portion of survey unit 

 

 

Plate 2: Example of exposure in northern portion of survey unit 
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Plate 3: Sandstone near northern Project Area boundary 

 

  

Plate 4: Sandstone sheet south of fire trail 
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Plate 5: Low quality, coarse grained sandstone – not suitable for engraving 

 

 

Plate 6: Thick vegetation covering sandstone, including banksia trees 
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Plate 7: Banksia, stringy bark and gum trees in Project Area 

 

 

Plate 8: AHIMS 45-3-3044 with string facing south west 
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Plate 9: AHIMS 45-3-3044 facing north east 

 

 

Plate 10: Close up of engraving at AHIMS #45-3-3044 
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Plate 11: Location of WWR4 

 

 

Plate 12: HN-WW-E01 with string and marked by arrows, facing south 
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Plate 13: HN-WW-E01 without string, facing south 

 

 

Plate 14: HN-WW-E01 with string, facing north  
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Appendix 1 Aboriginal Consultation 
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Appendix 2 AHIMS 
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19 May 2020 

P1790 BRP Residential rezoning Kariong traffic advice 

 

Barr Property & Planning 

92 Young Street 

Carrington NSW 

 

Attn: Andrew Donald 

 

Dear Andrew, 

Traffic advice – proposed residential rezoning application, land off Woy Woy Road, Kariong 

 

Further to your recent email, we have reviewed the information provided for the land off Woy Woy Road in Kariong 

as well as read through the previous traffic advice provided by Urbis for the project. We have also completed a site 

visit to review the existing road environment as part of the access review for the project. We would provide the 

following advice. 

 

We note that Urbis had previously advised that the access should be reviewed in accordance with advice to be 

provided by Transport for NSW (formerly RMS). However, a review of the classified road network shows that Woy 

Woy Road is in fact an unclassified regional road and as such TfNSW do NOT need to review or provide any 

concurrence for the access under the Road Act. This should be emphasised to Council to ensure that this 

application is not sent to TfNSW. If Council do refer to TfNSW then TfNSW have no option but to review and 

provide advice which Council will then adopt. Schedule 3 of the Infrastructure SEPP 2007 also indicates that for a 

subdivision of land with less than 200 allotments or for the development of 300 residential dwellings, with access 

onto an unclassified road, there is no need for referral.  

 

Existing situation 
Woy Woy Road provides a single lane of travel in both directions in this location and operates under the posted 

speed limit of 60 km/h. The road pavement provides an overall width in the order of 7.5 metres, with no sealed 

shoulders or footpaths. There is no kerb and gutter provided and there are a number of access points along its 

length and further to the north there are residential lots with driveways with direct access to Woy Woy Road. 

 

Traffic flows on Woy Woy Road are reasonably high during the commuter peaks as it provides an attractive route 

between Woy Woy and suburbs further south and the Central Coast Highway for connection to the M1 Pacific 

Motorway to the west of the locality. Woy Woy Road connects to the Central Coast Highway via a 3-way signal-

controlled intersection that allows for all turn movements. 

 

 



 

 

 
Photo 1 – View along Woy Woy Road showing typical cross section in the vicinity of the subject site (top of picture) 

 

 

Proposed Development 
The project seeks approval for a rezoning to allow for a residential subdivision allowing for up to potentially 50 

residential lots. Access is proposed direct to Woy Woy Road only. 

Based upon the Guide to Traffic Generating Developments, a residential development typically generates 0.71 

trips per lot in the AM peak and 0.78 trips in the PM peak. For the potential lot yield of 50 this would give 36 trips 

in the AM peak and 39 in the PM peak. Daily traffic flows are typically 7.4 per lot per day providing 370 per day for 

the subject site (185 inbound and 185 outbound per day). 

 

Access design 
It is considered that the majority of the traffic movements associated with the project will be to / from the north, 

generating left turn movements into the site and right turn out. Commuter demands would primarily be towards the 

M1 Motorway or Gosford. Similarly, education and shopping are typically located to the north of the site and 

accessed via the Central Coast Highway. These traffic patterns will generate left turn movements into the site and 

corresponding right turn movements out. It is considered that the demands for left out and right turn in movements 

as such will be very low for the project. 

Whilst no traffic data has been collected for this project, based on observations on site it is considered that a left 

turn deceleration lane will be required for the site access. Using the advice available within Austroads Guidelines 

the provision of an AUL (S) is considered appropriate for the traffic volumes associated with the project site. Given 

the low right turn demand for entering traffic, a BAR type intersection will be appropriate for the site, allowing for 

shoulder widening on the left hand side of the road to allow through traffic to pass a vehicle propped waiting to turn 

right into the site. 



 

 

Site access location – Woy Woy Road 
The potential location for the site has been reviewed on site, with regard to sight lines which are reliant upon the 

horizontal alignment of the road. Sight line requirements are important for road safety as well as to allow a driver 

to determine a suitable gap in the traffic stream when exiting the site. 

The access location assessed by Urbis has been reviewed on site as well as the full frontage of the site to Woy 

Woy Road and it is considered that the location advised by Urbis (Attachment A) is appropriate, with sight lines at 

this point being consistent with the requirements of Austroads Guidelines. For the posted speed limit of 60 km/h 

the sight distance requirement is 114 metres minimum. The sight distance has been assessed on site and it is 

considered that this distance is available. 

  

Photo 2 – View to right for a driver exiting the site onto Woy Woy Road. 

 

Photo 3 – View to left for a driver exiting the site onto Woy Woy Road. 



Crash Data 
Road upgrades have been undertaken along Woy Woy Road in recent years to improve overall road safety. 

A review of the crash data provided by TfNSW for the intersection of Woy Woy Road and Milyerra Road and 1 

kilometre south indicates there have been four crashes in the five years October 2014- September 2019. Of 

these two had fatigue as a factor whilst one was at the intersection of Milyerra Road and the other was a vehicle 

running off the road during the day. 

Allowing for the high traffic volumes in this area this indicates that the road layout within the vicinity of the site 

provides a safe road environment.  

The provision of an additional access onto Woy Woy Road is unlikely to impact on the overall level of  road 

safety in this location. 

Alternative access to north 
The access options to the north of the site have been assessed and whilst it can be seen that from a traffic 

perspective this would be a satisfactory approach, a review of Nearmap shows that access would be 

required across 3rd party land with associated restriction / cost. Connecting through to Milyerra Road would allow 

for access to Woy Woy Road via the seagull type intersection and it is considered that this access would have

adequate capacity to cater for these additional traffic movements. 

Based on the Central Coast Council Development Control Plan the following guidelines are provided for this 

access: 

• Access Street – up to 40 dwellings, road reserve 15m allowing for 8m carriageway and 3.5m verges

• Collector Road – up to 200 dwellings, road reserve 18m allowing for 11m carriageway and 3.5m verges

Allowing for the subdivision to provide for up to 50 lots this road link may be required to be built as a collector road 

with a road reserve of 18 metres. 

Conclusion 
In conclusion, a review of the potential traffic generation and access requirements for the rezoning of the subject 

land indicate that access can be provided onto Woy Woy Road in a manner consistent with Austroads 

requirements. As such there are no impediments on access grounds to this rezoning. 

Yours sincerely, 

Sean Morgan 

Director 



 

 

Attachment A – Urbis Assessment October 2019  
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