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Executive summary 

The proposed modification 

Roads and Maritime Services proposes to modify the Empire Bay Drive at The Scenic Road, Kincumber 

Intersection Upgrade (the proposed modification). Key features of the proposed modification would include: 

• Kincumber Creek drainage works 

• Drainage duplication on Cochrone Street 

• Turning bays for properties at 13, 15, 17, 19 and 21 Empire Bay Drive 

• Pedestrian refuge adjustment south of Kerta Road 

• Shared pathway between Bridge Street and Kerta Road 

• Lease of commercial property on Kincumber Trade Centre for a site office 

• Expansion of ancillary sites 

• Use of an existing Somersby compound site for acid sulfate soil treatment. 

 

Background 

Empire Bay Drive is a state road (MR349) providing a critical north-south link between the town centres of 

Woy Woy, Umina and Ettalong to the south, and Kincumber, Terrigal and Erina to the north. The need to 

upgrade the intersection is driven by congestion and delays experienced during morning and afternoon 

peak and Saturday mornings. Queues during these peaks can extend up to three kilometres. Upgrading the 

intersection would also improve road safety. 

A Review of Environmental Factors (Project REF) was prepared for the intersection upgrade in March 

2018. The Project REF was publically displayed for 26 days between 19 March and 13 April 2018 at two 

locations and was also available to download from the Roads and Maritime’s project website. Feedback 

was received by Roads and Maritime and a submissions report was prepared in May 2018. The project was 

determined on 21 May 2018. 

Need for the proposed modification 

Chapter 2 of the Project REF addresses the strategic need for the project and the project objectives. The 

proposed modification assessed in this Addendum REF is consistent with the strategic need of the project. 

During design development additional work was identified including drainage and footpath works. The 

proposed modification is needed to accommodate the additional work, which is integral to the project. 

Proposal objectives and development criteria 

Section 2.3 of the Project REF identifies the proposal objectives and development criteria that apply to the 

proposed modification. The proposal objectives are as follows: 

• Support economic growth and productivity by providing an intersection with peak period capacity 

with LoS of D or better on opening and of E or better for 2039 forecast traffic volumes 

• Design the intersection to maintain access for B Doubles, buses and other local freight vehicles 

• Provide for active transport within the project footprint by providing a shared path along Empire Bay 

Drive within the project footprint and facilitating connections to the existing cycleway network. 

 

The proposed modification meets the proposal objectives while minimising environmental impact and 

appropriately considers community and stakeholder issues. 
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Options considered 

Chapter 2 of the Project REF detailed the identified options for the approved project. As an outcome of the 
submissions report and detailed design development additional work was identified as part of the project.  

Statutory and planning framework 

Clause 94 of the State Environmental Planning Policy (Infrastructure) 2007 (ISEPP) permits development 

on any land for the purpose of a road or road infrastructure facilities to be carried out by, or on behalf of, a 

public authority without consent. As the proposed modification is for the purposes of road infrastructure 

facilities and is to be carried out by Roads and Maritime, it can be assessed under Division 5.1 of the 

Environmental Planning and Assessment Act 1979 (EP&A Act). Development consent from council is 

therefore not required. 

This Addendum Review of Environmental Factors fulfils the requirement of Section 5.5 of the EP&A Act 

and has been prepared in accordance with Clause 228 of the Environmental Planning and Assessment 

Regulation 2000. It has also considered the Biodiversity Conservation Act 2016 (BC Act), the Fisheries 

Management Act 1994 (FM Act), and the Commonwealth Environment Protection and Biodiversity 

Conservation Act 1999 (EPBC Act). 

Community and stakeholder consultation  

Roads and Maritime consulted with DPI Fisheries, Central Coast Council and some local businesses about 

the proposed modification. 

During consultation, concerns were raised about the removal of informal parking along Cochrone Street 

during construction from local businesses within the Kincumber Trade Centre. These concerns have been 

addressed by proposing to stage construction activities to maintain some access to the informal parking 

along this street. Concerns were also raised regarding temporary parking availability for the proposed 

ancillary sites and proposed site office.  

No further issues or concerns were received from either party, subject to the preparation of this Addendum 

REF and appropriate safeguards and management measures being implemented.  

Ongoing consultation for the proposal would be carried out in accordance with the approved Community 

Consultation and Stakeholder Engagement Plan for the Empire Bay Drive at The Scenic Road, Kincumber 

Intersection Upgrade project (refer to Sections 5.1 and 5.2 of the Project REF). 

Environmental impacts 

Biodiversity 

Biodiversity surveys conducted for the proposed modification assessed about 1.8 hectares of vegetation 

within the modification study area. The proposed works may result in the loss of 0.03 ha of PCT 1795 and 

0.03 ha of planted/exotic vegetation. The area may be used for foraging and roosting on occasion by 

common and threatened fauna moving or residing through the area. The loss of habitat is unlikely to cause 

a significant impact to any threatened fauna species occurring within or near the subject site due to low 

condition and size of habitat within the subject site. PCT 1795 is considered part of the Swamp Sclerophyll 

Forest on Coastal Floodplains of the New South Wales North Coast, Sydney Basin and South East Corner 

Bioregions TEC. The Swamp Oak Floodplain Forest of the New South Wales North Coast, Sydney Basin 

and South East Corner Bioregions TEC was also recorded in the study area. No direct impacts to Swamp 

Oak Floodplain Forest would occur. 

Three individuals of the local population of the threatened flora species Biconvex Paperpark (Melaleuca 

biconvexa) were observed within the study area. No direct impact to the individuals would occur. Additional 

safeguards such as demarcating a physical clearing boundary prior to the commencing of any proposed 
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modification works have been provided to ensure that none of the three individuals would be impacted by 

the proposed works.  

No threatened fauna species were observed during the survey period. 

No hollow bearing trees would occur in the proposed modification area. Therefore, fauna which utilise 

hollows, such as microbats and birds are not likely to be impacted. 

Traffic and transport 

During construction there is potential for increased travel time which may affect commuter, bus and heavy 

vehicle traffic. Access to properties and businesses would be maintained as far as practicable during 

construction. Pedestrian access along Empire Bay Drive from Kerta Road to Bridge Street would be 

impacted temporarily during the shared footpath works. Where required, alternate safe pedestrian access 

would be provided. 

During construction of the drainage works along Cochrone Street, temporary impacts to traffic, access and 

parking may occur along the northern edge of Cochrone Street. Drainage works would be staged to 

maintain access to the informal parking along this street. Small sections of informal parking would be 

interrupted temporarily each day as the stormwater pipeline is progressively built. Excavations would be 

backfilled at the end of each day and at the completion of each section. 

Soils and geology 

Acid sulfate soils (ASS) would be excavated during construction works, particularly around Kincumber 

Creek. The location of the treatment site for ASS is now known and would be at the Roads and Maritime 

Somersby compound site. The Somersby compound site is approved for the storage of road building 

materials and the treatment of ASS. The proposed modification would involve the transport of ASS 

excavated from the Empire Bay Drive site to the Somersby compound for treatment. Any excavation or 

disturbance of site soils would be carried out with reference to the proposal’s Acid Sulfate Soil Management 

Plan (ASSMP) prepared by Douglas Partners.   

Surface water, flooding and groundwater 

The proposed modification works would be predominantly carried out within flood prone land. The clearing 

of accumulated sediment and vegetation from the Kincumber Creek drains would enable water to flow more 

freely, minimising potential flooding from blockages. Flooding during construction has the potential to 

impact on water quality due to erosion and sedimentation and contamination, particularly during any 

excavation work within Kincumber Creek and along Cochrone Street. 

A ‘Coastal Wetland’ and ‘Coastal Wetland Proximity Area’ as described in SEPP (Coastal Management) 

2018 is located next to the Cochrone Street drainage duplication works and 300m downstream from the 

desilting works within Kincumber Creek. The ‘Coastal Wetland’ and ‘Coastal Wetland Proximity Area’ would 

not be directly impacted by the proposed modification. Mitigation measures including establishing 

temporary control bunds in Kincumber Creek are recommended to control potential indirect impacts, 

therefore, further consideration of SEPP (Coastal Management) 2018 is not required.  

Once operational, the proposal would remain consistent with existing groundwater conditions and therefore 

would have no additional impacts. Flood Difference Mapping determined that the proposed modification 

would not result in any significant surface water or flooding impacts once operational. 

 

Justification and conclusion 

The proposed modification is consistent with the project objectives as stated in Section 2.3 of the Project 

REF and Section 2.2 of this Addendum REF. The proposed modification provides for improved road 
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design, road safety, access for residents, active transport including a shared path along Empire Bay Drive 

which connects to the existing cycleway network. 

This Addendum REF has examined and taken into account to the fullest extent possible all matters 

affecting or likely to affect the environment by reason of the proposed activity. 
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1. Introduction 

1.1 Proposed modification overview 

Roads and Maritime Services (Roads and Maritime) proposes to modify the Empire Bay Drive at The 

Scenic Road, Kincumber Intersection Upgrade. Key features of the proposed modification would include: 

• Kincumber Creek drainage works 

• Drainage duplication on Cochrone Street 

• Turning bays for properties at 13, 15, 17, 19 and 21 Empire Bay Drive 

• Pedestrian refuge adjustment south of Kerta Road 

• Shared pathway between Bridge Street and Kerta Road 

• Lease of commercial property on Kincumber Trade Centre for a site office 

• Expansion of ancillary sites 

• Use of an existing Somersby compound site for acid sulfate soil treatment. 

 

The location of the proposed modification is shown in Figure 1-1 and the proposed modification is shown in 

Figure 3-1. Chapter 3 describes the proposed modification in more detail.  

A review of environmental factors (REF) was prepared for the Empire Bay Drive at The Scenic Road, 

Kincumber Intersection Upgrade in March 2018 (referred to in this Addendum REF as the Project REF). 

The Project REF was placed on public display between 19 March 2018 and 13 April for community and 

stakeholder comment. A submissions report dated May 2018 was prepared to respond to issues raised. 
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Figure 1-1 Regional location of the proposed modification 
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1.2 Purpose of the report 

This addendum review of environmental factors (REF) has been prepared by NGH Environmental on behalf 

of Roads and Maritime Greater Sydney Project Office. For the purposes of these works, Roads and 

Maritime is the proponent and the determining authority under Division 5.1 of the Environmental Planning 

and Assessment Act 1979 (EP&A Act). 

This Addendum REF is to be read in conjunction with the Project REF and Submissions Report. The 

purpose of this Addendum REF is to describe the proposed modification, to document and assess the likely 

impacts of the proposed modification on the environment, and to detail mitigation and management 

measures to be implemented. 

The description of the proposed work and assessment of associated environmental impacts has been 

undertaken in context of clause 228 of the Environmental Planning and Assessment Regulation 2000, Is an 

EIS Required? Best Practice Guidelines for Part 5 of the Environmental Planning and Assessment Act 

1979 (Is an EIS Required? guidelines) (DUAP, 1995/1996), Roads and Road Related Facilities EIS 

Guideline (DUAP, 1996), the Biodiversity Conservation Act 2016 (BC Act), the Fisheries Management Act 

1994 (FM Act), and the Australian Government’s Environment Protection and Biodiversity Conservation Act 

1999 (EPBC Act).  

In doing so, the Addendum REF helps to fulfil the requirements of: 

• Section 5.5 of the EP&A Act including that Roads and Maritime examine and take into account to 

the fullest extent possible, all matters affecting or likely to affect the environment by reason of the 

activity. 

 

The findings of the Addendum REF would be considered when assessing: 

• Whether the proposed modification is likely to result in a significant impact on the environment and 

therefore the necessity for an environmental impact statement to be prepared and approval to be 

sought from the Minister for Planning under Division 5.2 of the EP&A Act. 

• The significance of any impact on threatened species as defined by the BC Act and/or FM Act, in 

section 1.7 of the EP&A Act and therefore the requirement for a Species Impact Statement or a 

Biodiversity Development Assessment Report. 

• The significance of any impact on nationally listed biodiversity matters under the EPBC Act, 

including whether there is a real possibility that the activity may threaten long-term survival of these 

matters, and whether offsets are required and able to be secured. 

• The potential for the proposed modification to significantly impact any other matters of national 

environmental significance or Commonwealth land and therefore the need to make a referral to the 

Australian Government Department of the Environment and Energy for a decision by the Australian 

Government Minister for the Environment on whether assessment and approval is required under 

the EPBC Act. 
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2. Need and options considered 

2.1 Strategic need for the proposed modification 

Chapter 2 of the Project REF addresses the strategic need for the project, the project objectives and the 

options that were considered. The proposed modification described and assessed in this Addendum REF is 

consistent with the strategic need for the project.  

During the public display of the REF and the detailed design development, Roads and Maritime identified a 

number of additional works that needed to be included as part of the project, including drainage and 

footpath works. The proposed modification is needed to accommodate these additional works, which are 

integral to meeting the strategic need of the project.  

2.2 Proposal objectives and development criteria 

Section 2.3 of the Project REF identifies the proposal objectives and development criteria that apply to the 

proposed modification. The proposal objectives are as follows: 

• Support economic growth and productivity by providing an intersection with peak period capacity 

with LoS of D or better on opening and of E or better for 2039 forecast traffic volumes 

• Design the intersection to maintain access for B Doubles, buses and other local freight vehicles 

• Provide for active transport within the project footprint by providing a shared path along Empire Bay 

Drive within the project footprint and facilitating connections to the existing cycleway network. 

The proposed modification meets the proposal objectives while minimising environmental impact and 

appropriately considers community and stakeholder issues. 

2.3 Alternatives and options considered 

In developing options for each feature of the proposed modification, Roads and Maritime sought to meet 

the proposal objectives and where possible avoid major technical, social and environmental constraints. 

The selected options for each key feature were based on feedback identified within the submissions report 

and detailed design development.  

Kincumber Creek drainage works 

The existing flow of water in Kincumber Creek is impacted by the accumulated sediment and vegetation 

within the culverts located at Empire Bay Drive and Kincumber Creek. The design was developed to 

improve the flow within the culverts, taking into account the site constraints including Kincumber Creek, 

vegetation and the existing culvert. The preferred design involves the removal of accumulated upstream 

sediment and vegetation growing on the sediment. 

Drainage duplication on Cochrone Street 

Existing storm flows from the 1-in-10 year storm event occupy the existing shoulder and kerb line. As the 

approved project involves acquiring this area for a trafficable lane, stormwater drains need to adequately 

support storm flows to avoid safety issues such as aquaplaning in Cochrone Street. The design was 

selected to minimise impact on the existing pavement and access to businesses and the environment, by 

locating the additional drainage on the northern side of Cochrone Street, connecting to existing 

infrastructure, with minimal excavation and impact required. 
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Turning bays for 13, 15, 17, 19 and 21 Empire Bay Drive 

Safety concerns were raised by residents along Empire Bay Drive in submissions to the REF. To address 

these safety concerns, new turning bays have been designed to provide safe entry and exit to these 

properties. These have been designed to provide adequate access and turning for these properties while 

minimising impact on the properties and Empire Bay Drive. 

Pedestrian refuge adjustment south of Kerta Road 

In submissions to the REF, pedestrian safety along Empire Bay Drive around Kerta Road was raised as a 

concern. The design for the adjustments to the pedestrian refuge islands south of Kerta Road were 

developed working around the site constraints, including the road configuration, Australian Standards for 

sight distance and pedestrian and road infrastructure. 

Shared pathway between Bridge Street and Kerta Road 

The existing shared path along Empire Bay Drive does not include connection between Bridge Street and 

Kerta Road. To improve the shared pathway connectivity along Empire Bay Drive, the option to create a 

shared pathway between Bridge Street, Kerta Road and the new bus stop along Empire Bay Drive is 

proposed.  

Lease of commercial property on Kincumber Trade Centre for a site office 

A site office is proposed which is easily accessible to the construction team. Commercial properties in the 

vicinity of the works were investigated with the preferred location chosen as Unit 2, 36 Empire Bay Drive at 

the Kincumber Trade Centre. Options for access to the property were investigated with the preferred option 

selected being installation of a formalised stairway access from Empire Bay Drive to the site office. The 

stairway would allow direct access to the site office from Empire Bay Drive as there is currently a steep 

grass path. 

Expansion of ancillary sites 

In response to approved works outlined in the Project REF commencing along Empire Bay Drive, it was 

raised that adequate ancillary sites for the proposal were not available for stockpiling, storage and parking 

of plant and vehicles. The approved ancillary (compound) areas were investigated and it was established 

that some of these sites could be expanded.  

Use of an existing Somersby compound site for acid sulfate soil treatment 

The location for the treatment of Acid Sulfate Soils (ASS) excavated from the project site was selected 

based on proximity to the works, minimising the need to transport the material long distances, with relevant 

approvals for this use. The existing approved Roads and Maritime compound site at Somersby has been 

selected to be used for the treatment and is already approved for the treatment of ASS. 
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3. Description of the proposed modification  

3.1 The proposed modification 

Roads and Maritime proposes to modify the Empire Bay Drive at The Scenic Road, Kincumber Intersection 

Upgrade. The proposed modification features are listed below and shown in  Figure 3-1. 

Key features of the proposed modification would include: 

• Kincumber Creek drainage works 

• Drainage duplication on Cochrone Street 

• Turning bays for properties at 13, 15, 17, 19 and 21 Empire Bay Drive 

• Pedestrian refuge adjustment south of Kerta Road 

• Shared pathway between Bridge Street and Kerta Road 

• Lease of commercial property on Kincumber Trade Centre for a site office 

• Expansion of ancillary sites 

• Use of an existing Somersby compound site for acid sulfate soil treatment. 
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Figure 3-1 Overall view of proposed modification (AT&L, 2018) 
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Figure 3-2 Proposed modification (southern extent) (AT&L, 2018) 
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3.2 Design 

3.2.1  Design criteria 

The proposal was designed to be consistent with Roads and Maritime design criteria, other specifications, 

including requirements of this Addendum REF and utilities, including Jemena and Ausgrid. 

3.2.2  Engineering constraints 

Engineering constraints have been identified through the detailed design development and through 

consultation with utilities as part of the REF, Submissions Report and ongoing consultation. No further 

engineering constraints have been considered and included in this Addendum REF. 

3.2.3  Main features of the modification 

Kincumber Creek drainage works 

The Project REF included impacts on the immediate surrounds of Kincumber Creek at Empire Bay Drive. 

Further assessment of the condition of the Creek has found a build-up of sediment on the south-east corner 

of the upstream section of Kincumber Creek, obstructing flows through the culvert. Additional culvert works 

are now proposed in Kincumber Creek to remove accumulated upstream sediment on the south-east 

corner of the Creek to improve flows within Kincumber Creek. Some vegetation would be required to be 

removed (refer to Figure 3-3). The extent of the work area upstream and downstream of the creek is shown 

in Figure 3-1 and provides adequate space for equipment access and water quality controls, not previously 

described in the Project REF. 

 

Figure 3-3: Vegetation growing on accumulated sediment, to be removed, Kincumber Creek 
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The works would involve removal of upstream accumulation of sediment (i.e. the sand bank at the entry to 

the culverts) and removal of vegetation growing upon it. The existing piped culvert is partially obstructed, 

reducing flow capacities in significant rainfall events, exacerbating sediment accumulation and causing 

localised streambank erosion. To clean out the blockage, sand bank and vegetation established upon it, the 

work methodology would entail:  

• Temporary installation of flow diversion that reduces upstream flows through the active work zone 

and downstream tidal influx into the work zone. This would allow safe access of machinery and 

would isolate the area of work to prevent loss of sediment downstream. A Contingency Plan would 

be prepared if works were to be impacted by forecasted heavy rainfall. 

• Temporary blockage of fish passage would be required and as a result, consultation with 

Department of Primary Industries (Fisheries) has occurred when developing this work methodology. 

• Vegetation removal on the sand bank (refer to Figure 3-3) 

• Excavation of accumulated sediment 

• Disposal of excavated accumulated sediment and embankment stabilisation 

• Removal of temporary flow diversion measures and return creek flows to allow fish passage. 

 

The impact footprint includes allowance for plant and for partial flow diversion while clearing out debris from 

pipes. Construction work within the culvert, including desilting of accumulated sediments, debris removal, 

and stabilisation of streambed and embankments, would be undertaken during standard construction 

hours. The anticipated duration of the desilting and restoration works is estimated to be less than two 

weeks from the commencement of works to completion. 

Drainage duplication on Cochrone Street 

The approved project included drainage works along some sections of Empire Bay Drive. Further drainage 

assessments identified the need for duplicating stormwater drainage on the northern side of Cochrone 

Street, east of the Empire Bay Drive roundabout intersection. This would include: 

• New drainage installation on the north side of Cochrone Street  

• Connection to the existing 750DIA pipe crossing (at point 6-5 on Figure 3-4) at the western end of 

Cochrone Street.  

 

The existing culvert outlet to the creek, located within the road reserve on the north side of Cochrone 

Street, would not be impacted by the proposed works. 

Plans of the proposed drainage works are shown in Appendix B, Figure 3-1 and Figure 3-4. 
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Figure 3-4: Cochrone Street drainage works (AT&L, 2018) 

No vegetation clearing is required for the proposed work and sections of informal verge parking on the 

northern side of Cochrone Street would be impacted temporarily during construction. The additional 

drainage would be within the road reserve. The design change is required to improve local drainage.  

For the installation of stormwater drainage along Cochrone Street, access to some informal parking along 

this street would be temporarily interrupted each day as a section of the stormwater pipeline is 

progressively built. Excavations would be backfilled at the end of each day and at the completion of each 

section. 
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Need for modification: 

Existing storm flows from the 1-in-10 year storm event occupy the existing shoulder and kerb line. Now that 

this area is needed for a trafficable lane, the stormwater drainage system needs to adequately support 

storm flows to avoid road safety issues, such as aquaplaning in Cochrone Street.  

Turning bays for 13, 15, 17, 19 and 21 Empire Bay Drive 

To improve access at residences on the eastern side of Empire Bay Drive, north of Sundowner Avenue, 

turning bays are proposed to be included within the driveways and footpath areas at residences 13, 15, 17, 

19 and 21 Empire Bay Drive, as shown in Figure 3-1. Some vegetation would be required to be removed. A 

parking shoulder no longer exists as a result of the project REF as the space is now used as a through lane 

against the kerb. To avoid the situation of reversing onto the southbound carriageway, a T-turn has been 

created to allow residents to enter and exit in a forward motion. 

Need for modification: 

To address safety concerns raised by residents, as per Submissions Report, to provide safe entry and exit 

to properties.  

Pedestrian refuge adjustment south of Kerta Road 

To improve pedestrian crossing arrangements across Empire Bay Drive, slight adjustments to the 

dimensions and layout of the pedestrian refuge south of Kerta Road are proposed, as shown in Figure 3-1 

and Figure 3-2. The new arrangement to widen the Pedestrian refuge would ensure crossing sight distance 

is improved from current/existing sight lines.  

Need for modification: 

Residents raised concerns in their submissions responding to the REF about pedestrian safety crossing 

Empire Bay Drive around Kerta Road. The approved project included pedestrian traffic lights on Empire 

Bay Drive replacing the existing pedestrian refuge at the north end of the proposal area. Roads and 

Maritime committed to further investigate whether minor adjustments are necessary to improve the safety 

at the existing pedestrian refuge. The changes are also required to address sight distance requirements. 

 

Shared pathway between Bridge Street and Kerta Road 

To further improve consistent shared pathway connections along Empire Bay Drive, a new shared pathway 

between Bridge Street, Kerta Road, the approved relocated bus stop and Empire Bay Drive is proposed 

(refer to Figure 3-1 and Figure 3-2).  

The proposed shared pathway section which runs in a north-south direction between Kerta Road and the 

existing pathway to Killara Street, would be constructed over an existing gravel path. The proposed shared 

pathway would then connect to the northern side of Bridge Street via the approved relocated bus stop. The 

shared pathway would then continue from the southern side of Bridge Street to rejoin at Empire Bay Drive. 

This modification would provide an improved consistent shared pathway for pedestrians and cyclists of 

Empire Bay Drive. No vegetation, including trees, would be removed for the shared pathway. 

Need for modification:  

To improve shared pathway connectivity along Empire Bay Drive. 

Lease of commercial property on Kincumber Trade Centre 

In order to provide a Project site office for the construction works, a lease is required of one unit at a 

property at Unit 2, 36 Empire Bay Drive at the Kincumber Trade Centre. Several Roads and Maritime staff 
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would occupy the site and two car parking bays in this small commercial retail precinct. No construction 

activities (including no storage of materials) would occur at this location. 

The proposed modification includes installing stairway access from Empire Bay Drive to the site office. The 

stairway would allow direct access to the site office from Empire Bay Drive as there is currently a steep 

grass path. Two car spaces would be designated from the car park lot for Roads and Maritime use only.  

Roads and Maritime has consulted with Council regarding the proposed land use of the property and 

requirement for any development approvals. 

Expansion of construction ancillary sites 

To improve stockpiling, storage and parking of plant and vehicles during construction, it is proposed that 

some of the approved ancillary sites outlined in the Project REF be expanded. 

At the Bridge Street and Empire Bay Drive intersection, an expanded stockpiling area of an additional 

150m2 is proposed for the purposes of material stockpiling, material laydown and plant parking (refer to 

Figure 3-1 and Figure 3-2). The proposed area would be located within the road reserve in an already 

disturbed area that has a gravel base and would be an extension to the approved ancillary site. No 

vegetation would be removed or disturbed. 

Along the corner of Cochrone Street and Hawke Street an expanded area of an additional 280m2 is 

proposed for storage and laydown, stockpiling of earth and materials, plant parking (refer to Figure 3-1). 

The proposed additional area would be an extension to the approved ancillary site and located entirely 

within the previously disturbed and cleared road reserve and outside the 1-in-100 year flood zone. No 

vegetation would be removed or disturbed. 

At the western side of the Empire Bay Drive and Bridge Street intersection, an expanded ancillary site of an 

additional 920m2 is proposed at the end of the sealed service road for plant and vehicle parking (refer to 

Figure 3-1 and Figure 3-2). The proposed additional area would be located next to the approved ancillary 

site and located entirely within the previously disturbed and cleared road reserve. No vegetation would be 

removed or disturbed. The area would also remain accessible to the general public who currently use the 

area for parking. 

Along the northern side of Cochrone Street an additional ancillary site of 550m2 is proposed for intermittent 

and staged parking of vehicles and equipment, stockpiling of pipes and equipment for stormwater drainage 

works along Cochrone Street (refer to Figure 3-1). The stockpiling area would be located within the 

previously disturbed and cleared road reserve. No vegetation would be removed or disturbed. The area 

would also remain accessible to the general public who currently use the area for parking. The number of 

available parking spaces would be reduced from time to time during construction due to the presence of an 

active work zone. 

Need for modification: 

To provide adequate areas for stockpiling, storage and parking during construction which are located in 

proximity to the project. 

Somersby compound site for acid sulfate soil treatment 

Acid Sulfate Soils (ASS) are proposed to be treated at the existing Roads and Maritime Somersby 
compound site, accessible from the M1 Motorway. The site was previously used for the construction of the 
M1 and has been retained for stockpiling and the treatment of ASS for other Roads and Maritime projects 
in the Hunter Region.. Acidic and/or acid sulfate soils are expected to be excavated in Cochrone Street and 
areas to the north of the existing roundabout on Empire Bay Drive. 
 
The Somersby stockpile site is approved for the storage of road building materials and the treatment of 

ASS. The proposed works would involve the transport of ASS excavated from the Empire Bay Drive site to 
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the Somersby compound. Any excavation or disturbance of site soils would be undertaken with reference to 

the Acid Sulfate Soil Management Plan (ASSMP) prepared by Douglas Partners. Treatment on site would 

involve lime neutralisation treatment in a bunded and lined pad with perimeter drainage and a sump. This is 

to enable the collection and separate treatment of any acid leachate formed during the soil drying and 

liming process (Douglas Partners, 2018c). No vegetation removal would be required. 

3.3 Construction activities 

The likely method, staging, work hours, plant and equipment requirements needed to build the proposed 

modification are described in this section. An indicative work plan and method are also provided.  

3.3.1  Work methodology 

The work methodology has been described above in addition to the works described in the Project REF. 

It is anticipated that construction of the Project, including the proposed modification works in this 

Addendum REF, would start in late 2018, subject to relevant approvals and funding. Construction of the 

entire project would take about 16 months (weather permitting). 

It is anticipated that the majority of construction would be carried out during standard construction working 

hours in accordance with the Interim Construction Noise Guideline (DECC, 2009): 

• Monday to Friday: 7am to 6pm 

• Saturday: 8am to 1pm 

• Sundays and public holidays: no work. 

 

To minimise disruption to daily traffic and disturbance to surrounding land owners and businesses, it would 

be necessary to carry out some work outside of these hours. The following activities are likely to be 

undertaken outside standard construction working hours: 

• Tie-in activities 

• Stormwater drainage crossings 

• Installation and adjustment of barriers and signage for construction zones during each construction 

stages. 

 
Construction activities would be guided by a construction environmental management plan to ensure work 

is carried out to Roads and Maritime specifications within the specified work area. Detailed work 

methodologies would be determined during detailed design and construction planning.  

A possible work methodology for the proposed modification is described below noting that the order of 

activities would be amended to suit the final construction staging plans, weather conditions and in 

collaboration with works in the Project REF. Construction sequencing and methods would generally be as 

follows: 

• Identify sensitive areas as defined by the Addendum REF and the construction environmental 

management plan 

• Surveys, investigations and setting out work in accordance with design plans 

• Install traffic management measures including temporary traffic signs and barricades 

• Delineate and establish additional ancillary sites as required 
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• Install temporary erosion, sediment and water quality controls, including control bund and hydrocarbon 

boom within Kincumber Creek 

• Mark trees that would need to be removed or trimmed and mark any ‘no-go’ areas 

• Clear and grub vegetation including the removal of weedy vegetation within the Kincumber Creek culvert 

• Desilting of culverts and sediment removal with culvert  

• Transportation of excavated sediment to Somersby compound site 

• Dispose of surplus material from the proposal site to an approved facility 

• Construct new turning bays along Empire Bay Drive between Kincumber Creek and Sundowner Avenue 

• Install new drainage line along Cochrone Street to connect to existing drainage lines and culvert  

• Adjustments to pedestrian refuge on Empire Bay Drive south of Kerta Road 

• Install new shared pathway between Kerta Road, approved relocated bus stop, Bridge Street and 

Empire Bay Drive 

• Removal of temporary control bunds and hydrocarbon booms in Kincumber Creek 

• Rehabilitate disturbed areas and landscape in accordance with the landscaping plan 

• Line marking and sign posting 

• Final site clean-up. 

3.3.2  Staging 

The proposed strategy for construction staging described in Section 3.3.2 of the Project REF is still relevant 

to the proposed modification. The strategy aims to provide at least one trafficable lane in each direction 

during construction and a reduced speed limit of 40 kilometres per hour. 

3.3.3  Plant and equipment 

Typical plant and equipment expected to be used during construction of the proposed modification would 

be consistent with the construction methodology provided in the Project REF. The number and type of plant 

and equipment would be determined by the construction contractor(s). An indicative list of plant and 

equipment that would typically be required is provided below: 

• Backhoes 

• Road trucks 

• Excavators 

• Road sweepers 

• Water trucks 

• Cherry pickers 

• Water/concrete pumps 

• Concrete saws 

• Piling equipment 

• Cranes 

• Vibratory roller 

• Asphalt pavers 

• Roller/compacters 

• Concrete trucks 

• Generators 

• Trenching Machine 

• Milling machine 

• Kerb extrusion machine 

• Jack hammers/air compressor 

• Bulker bags 

• Tanker trucks 

• Water jet/ vacuum  

• Line marking machine. 

3.3.4  Earthworks 
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The majority of the earthworks would be associated with the excavation around Kincumber Creek and the 

drainage on Cochrone Street. Estimated quantities of materials associated with earthworks are provided in 

Table 3-1. 

Table 3-1: Estimated quantities of materials for proposed works 

Material Volume (m3) 

Top soil (removal for re-use in the proposal) 20 

Imported select fill for embankments 12 

Removal of unsuitable material 105 

3.3.5  Source and quantity of materials 

Section 3.3.6 of the Project REF identifies the source and quantity of materials required for the approved 

project. Source and quantity of materials associated with the proposed modification would be in accordance 

to the Project REF. 

3.3.6  Traffic management and access 

Section 3.3.7 of the Project REF identifies the traffic management and access required for the approved 

project.  

A detailed traffic management plan would be prepared in accordance with the Traffic Control at Work Sites 

Manual Version 4 (RTA, 2010) and approved by Roads and Maritime for the proposed modification before 

implementation. The traffic management plan would provide details of the traffic management to be 

implemented during construction to ensure traffic flow on the surrounding network is maintained where 

possible. 

Property accesses would be maintained as far as practicable throughout construction and there would be 

no disruption to bus services. 

For some nightworks, contra-flow of traffic may be implemented to allow Empire Bay Drive and adjoining 

roads to be operated with one lane.  

For the installation of stormwater drainage along Cochrone Street, access to some informal parking along 

this street would be temporarily interrupted each day as a section of the stormwater pipeline is 

progressively built.  Excavations would be backfilled at the end of each day and at the completion of each 

section. 

Haul routes 

The main haul routes for the proposed modification would be the Central Coast Highway, The Entrance 

Road, Avoca Drive, and Empire Bay Drive. Equally, construction traffic would be prevented from hauling 

along local and minor roads. Haul routes would be defined in the Construction Traffic Management Plan 

(TMP). 
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3.4 Ancillary facilities 

Section 3.4 of the Project REF identifies the ancillary facilities required for the approved project. In addition, 

a new site office at Unit 2, 36 Empire Bay Drive, Kincumber is proposed (described in Section 3.2.3). 

Modifications to ancillary facilities are described in Section 3.2.3.  

3.5 Public utility adjustment 

No additional utility adjustments are required for the proposed works. 

3.6 Property acquisition 

No property acquisitions are required for the proposed modification. 
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4. Statutory and planning framework 

4.1 Environmental Planning and Assessment Act 1979 

4.1.1 State Environmental Planning Policies 

State Environmental Planning Policy (Infrastructure) 2007 

State Environmental Planning Policy (Infrastructure) 2007 (ISEPP) aims to facilitate the effective delivery of 

infrastructure across the State. 

Clause 94 of ISEPP permits development on any land for the purpose of a road or road infrastructure 

facilities to be carried out by or on behalf of a public authority without consent. 

As the proposed modification is for road and road infrastructure facilities and is to be carried out by Roads 

and Maritime, it can be assessed under Division 5.1 of the EP&A Act. Development consent from council is 

not required. 

The proposed modification is not located on land reserved under the National Parks and Wildlife Act 1974 

(NPW Act) and does not affect land or development regulated by State Environmental Planning Policy 

(Coastal Management) 2018, State Environmental Planning Policy (State and Regional Development) 

2011, or State Environmental Planning Policy (State Significant Precincts) 2005.Part 2 of the ISEPP 

contains provisions for public authorities to consult with local councils and other public authorities prior to 

the commencement of certain types of development. Consultation, including consultation as required by 

ISEPP (where applicable), is discussed in chapter 5 of this Addendum REF. 

Other SEPPs 

The proposed modification does not trigger the need for consent to be sought for state significant 

development or state significant infrastructure from the Minister for Planning under any other State 

Environmental Planning Policy (SEPP). 

4.1.2  Local Environmental Plans 

Gosford Local Environment Plan 2014 

The proposed modification is located within the Central Coast LGA on land to which the Gosford Local 

Environment Plan (LEP) applies. The proposed modification site is located within land zoned as SP2 

Infrastructure, IN1 General Industrial, W2 Recreational Waterways, R2 Low Density Residential and RE1 

Public Recreation. The proposed modification is compatible with the objectives of the applicable Gosford 

LEP zones, however, ISEPP removes the need for consent. 

Location/ modification Zone 

Kincumber Creek drainage works RE1, W2 

Drainage duplication on Cochrone Street IN1 

Turning bays for properties at 13, 15, 17, 19 and 21 Empire Bay Drive  SP2, R2 
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Location/ modification Zone 

Pedestrian refuge adjustment south of Kerta Road SP2 

Shared pathway between Bridge Street and Kerta Road SP2 

Lease of commercial property on Kincumber Trade Centre for a site 
office 

IN1 

Use of an existing Somersby compound site for acid sulfate soil 
treatment 

SP2 

4.2 Other relevant NSW legislation 

4.2.1  Biodiversity Conservation Act 2016 

The purpose of the Biodiversity Conservation Act 2016 is to maintain a healthy, productive and resilient 

environment for the greatest well-being of the community, now and into the future, consistent with the 

principles of ecologically sustainable development. This Act was enacted on 25 August 2017. 

The potential impacts of the proposed modification on threatened species are discussed in the biodiversity 

section (Section 6.2). 

4.2.2  National Parks and Wildlife Act 1974 

The National Parks and Wildlife Act 1974 provides for the conservation and management of nature and 

objects, places and features of cultural value. It is the primary legislation for the protection of Aboriginal 

cultural heritage in NSW. Part 6 of the Act provides protection for all Aboriginal objects and Aboriginal 

places in NSW. Under Section 90 of the Act, an Aboriginal Heritage Impact Permit is required before the 

disturbance of Aboriginal objects or places. 

The proposed modification is unlikely to impact any known Aboriginal objects or places and Roads and 

Maritime would not need to obtain an Aboriginal Heritage Impact Permit (AHIP). This constitutes a stage 1 

assessment under the Roads and Maritime Procedure for Aboriginal Cultural Heritage Consultation and 

Investigation (PACHCI). The assessment is included in Appendix E. 

4.3 Commonwealth legislation 

4.3.1  Environment Protection and Biodiversity Conservation Act 1999 

Under the EPBC Act a referral is required to the Australian Government for proposed ‘actions that have the 

potential to significantly impact on matters of national environmental significance or the environment of 

Commonwealth land. These are considered in Appendix A and Section 6 of the Addendum REF. 

A referral is not required for proposed road actions that may affect nationally listed threatened species, 

endangered ecological communities and migratory species. This is because requirements for considering 

impacts to these biodiversity matters are the subject of a strategic assessment approval granted under the 

EPBC Act by the Australian Government in September 2015.  
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Potential impacts to these biodiversity matters are also considered as part of Section 6 of the Addendum 

REF and in the Addendum Biodiversity Assessment (Appendix G). 

Findings – matters of national environmental significance (other than biodiversity matters)  

The assessment of the proposed modification’s impact on matters of national environmental significance 

and the environment of Commonwealth land found that there would be no change to the findings of the 

determined activity and would be unlikely to cause a significant impact on matters of national environmental 

significance or the environment of Commonwealth land. A referral to the Australian Government 

Department of the Environment and Energy is not required.  

4.4 Confirmation of statutory position 

The proposed modification is categorised as development for the purpose of road and road infrastructure 

facilities and is being carried out by or on behalf of a public authority. Under clause 94 of the ISEPP the 

proposed modification is permissible without consent. The proposed modification is not State significant 

infrastructure or State significant development. The proposed modification can be assessed under Division 

5.1 of the EP&A Act. Consent from Council is not required. 
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5. Consultation 

5.1 Consultation strategy 

Roads and Maritime considers meaningful and engaging community consultation to be an essential 

component of the project. As such, community and stakeholder consultation has been carried out 

throughout the life of the project to date, including the detailed design phase where relevant, and would be 

ongoing throughout the construction phase of the project. Regular community updates are provided to the 

community through the project website and letterbox drops. The most recent update was provided in July 

2018. 

5.2 Consultation outcomes 

During the development of the project consultation was carried out with the local community, the Aboriginal 

community as well as government and agency stakeholders. The Project REF was placed on public display 

for 26 days between 19 March 2018 and 13 April 2018 and submissions relating to the project and the REF 

were received by Roads and Maritime. All submissions were responded to by Roads and Maritime and a 

submissions report was prepared in May 2018. 

Following approval of the project, some of the issues raised by the community as part of the Submissions 

Report were further explored. Roads and Maritime also discussed the project with the community. The 

outcomes of these investigations and discussions are summarised in Table 5-1 below. 

Table 5-1: Summary of issues raised by the community 

Group Issue raised Response / where addressed in 

addendum REF 

Residents • Safety of pedestrians crossing 

Empire Bay Drive between Kerta 

Road and Bridge Street.  

 

The approved project includes pedestrian 

traffic lights on Empire Bay Drive replacing 

the existing pedestrian refuge at the north 

end of the proposal area and additional 

advance warning sign posting to inform 

motorists of the pedestrian refuge. 

Roads and Maritime committed to further 

investigate whether minor adjustments are 

necessary to improve the safety at the 

existing pedestrian refuge.  

As a result of further investigations, the 

existing pedestrian refuge on the southern 

side of Kerta Road that was to remain at 

its current location, is now proposed to be 

adjusted to provide a safer crossing with 

adequate sight distance (Section 3.2.3).  

 

 • Safe access for residents 

entering and exiting their property 

from Empire Bay Drive 

Roads and Maritime Services has 

investigated the entry and exit to 

properties along The Scenic Road and 

Empire Bay Drive including carrying out 

vehicle swept path analysis for these 
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Group Issue raised Response / where addressed in 

addendum REF 

properties. The access to properties 

meets requirements under this design. In 

the Submissions Report, Roads and 

Maritime committed to continue to consult 

with the affected property owners. 

 

As a result of further investigations, 

turning bays are now proposed for 13, 15, 

17, 19 and 21 Empire Bay Drive; refer 

Section 3.2.3. 

Local Business • RMS initiated a discussion with a 

local business regarding current 

use of informal parking along 

Cochrone Street for potential 

extension of the compound site.  

Based on information and feedback from 

the local business, the proposal would not 

extend the compound site further east 

avoiding impact on informal parking on 

Cochrone Street.  

 

Various government agencies and stakeholders have been consulted about the proposed modification 

including DPI Fisheries and Central Coast Council. 

Issues that have been raised as a result of consultation with these agencies and stakeholders are outlined 

below in Table 5-4. 

Table 5-2: Issues raised through stakeholder consultation 

Agency Issue raised Response / where addressed in 

addendum REF 

Council  Roads and Maritime has contacted 

Council to receive feedback on the 

proposed lease of a retail site at 36 

Empire Bay Drive for the purposes of a 

site office; and the proposed footpath 

widening structure over Kincumber 

Creek. 

A response was received from Central 

Coast Council on 29 June 2018 supporting 

the proposed lease as it conforms with the 

use of the site. 

Fisheries As required under the Fisheries 

Management Act, Roads and Maritime 

has notified the Fisheries Department of 

the proposed upstream and downstream 

works at Kincumber Creek to remove 

blockages in the existing culverts and 

remove accumulated sediment 

immediately upstream.  

A response was received from Fisheries 

on 5 July 2018 stating that Fisheries had 

reviewed the proposed works and had no 

objections 

Fisheries outlined that RMS requires 

approval under s199 of the FM Act and no 

permits are required. 
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5.3 Ongoing or future consultation 

Ongoing consultation for the proposal would be undertaken in accordance with the approved Community 

Consultation and Stakeholder Engagement Plan for the Empire Bay Drive at The Scenic Road, Kincumber 

Intersection Upgrade project (refer to Sections 5.1 and 5.2 of the Project REF).  
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6. Environmental assessment 
This section of the Addendum REF provides a detailed description of the potential environmental impacts 

associated with the construction and operation of the proposed modification of the Empire Bay Drive at The 

Scenic Road, Kincumber Intersection Upgrade. All aspects of the environment potentially impacted upon by 

the proposed modification are considered. This includes consideration of the factors specified in the 

guidelines Roads and Related Facilities EIS Guideline (DUAP, 1996) and Is an EIS required? (DUAP, 

1999) as required under clause 228(1) of the Environmental Planning and Assessment Regulation 2000. 

The factors specified in clause 228(2) of the Environmental Planning and Assessment Regulation 2000 are 

also considered in Appendix A. 

Additional assessments undertaken to inform this Addendum REF include: 

• Biodiversity  

• Traffic and transport 

• Soils and geology 

• Surface water, flooding and groundwater. 

 

Site-specific safeguards and management measures are provided to ameliorate the identified potential 

impacts. 

6.1 Biodiversity 

6.1.1  Methodology 

A Biodiversity Assessment (NGH Environmental, 2018) was undertaken for the Project REF to determine 

the potential impacts on threatened fauna, flora and ecological communities. An additional Biodiversity 

Assessment, including field survey and database review, has been prepared to cover the proposed 

modifications. 

The Addendum Biodiversity Assessment (Appendix G) was based on desktop review of available 

documents and field surveys conducted on 27 June 2018 and 3 August 2018. The assessment included the 

following: 

• Desktop review 

• Habitat assessment table 

• Field survey – vegetation, targeted flora and fauna surveys 

• Assessment of impacts 

• Recommendation of mitigation measures. 

 

Background searches undertaken for the purposes of this assessment included Commonwealth and State 

databases to determine whether any threatened flora and fauna species, populations, ecological 

communities, migratory species and critical habitats as detailed in State and Commonwealth legislation 

occur or are likely to occur within the proposed work area (refer to Table 6-1).  

In addition to this, searches of the groundwater dependent ecosystems database and priority weeds 

database were also undertaken. The results of the database searches are provided in Appendix A of the 

Addendum Biodiversity Assessment (Appendix G of this Addendum REF). 

Further literature relevant to this assessment that was also reviewed includes: 
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• Construction methodology and concept road design 

• Satellite imagery 

• Other applicable Roads and Maritime guidelines, standards, and practice notes. 

 

A habitat assessment table was completed to assess the likelihood of each threatened species, population, 

or community identified with the potential to occur in the study area and is provided in Appendix C of the 

Addendum Biodiversity Assessment (Appendix G of this Addendum REF). 

Table 6-1 Database searches 

Resource Target Search area Timing 

BioNet (website for the Atlas of 

NSW Wildlife and OEH 

BioBanking Threatened 

Species Profile Database) 

Threatened flora and fauna species, 

populations and ecological communities 

listed under the BC Act 

Study locality 26/6/18 

OEH Threatened Species 

Profile Search 

Threatened flora, fauna, and populations Study locality 26/6/18 

EPBC Act Protected Matters 

Search 

Threatened flora and fauna, endangered 

populations and ecological communities 

and migratory species 

Study locality 25/6/18 

NSW WeedWise Priority weeds declared for Greater 

Sydney LLS Area 

Greater Sydney 

Region 

25/6/18 

BOM’s Atlas of Groundwater 

Dependent Ecosystems 

Groundwater Dependent Ecosystems Study area 29/6/18 

 

Vegetation surveys were undertaken by an NGH Environmental Ecologist. Due to the scope of the 

proposed works a random meander search (Cropper, 1993) was used for the site investigation to allow 

inspection of all available habitat types within the study area. The criteria recorded during the site 

inspection includes the following: 

• Native flora species and vegetation communities present 

• Targeted threatened species identified during background searches 

• Opportunistic fauna sightings where suitable habitat was present 

• Weed species present and their abundance 

• Targeted search for Myrtle rust. 

 

Opportunistic sightings of fauna and their traces (e.g. scats, tracks, scratches) when observed were 

recorded.  

6.1.2  Existing environment 

The existing environment of the proposal site is described in Section 6.2.2 of the Project REF and Section 3 

of the original Biodiversity Assessment and is still relevant to the proposed modification. The following 

summarises the information and includes additional information relevant to the additional scope of works. 
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The proposal is located in the Wyong subregions of the Sydney Bioregion and the Sydney - Newcastle 

Barriers and Beaches and Gosford - Cooranbong Coastal Slopes Mitchell Landscapes. 

Much of the vegetation within the study area has regrown following past clearing events and has been 

fragmented due to road infrastructure and urban development, however, substantial areas of vegetation 

remain in the broader locality, predominantly to the north and south of the proposal. 

Plant community types 

Plant community types (PCTs) identified within the Biodiversity Assessment prepared by NGH 

Environmental (NGH, 2018) for the broader Empire Bay Drive REF project boundary included: 

• PCT 1234 – Swamp Oak swamp forest estuaries, Sydney Basin Bioregion and South East Corner 

• PCT 1795 – Swamp Mahogany/ Cabbage Tree Palm- Cheese Tree- Swamp Oak tall open forest on 

poorly drained coastal alluvium in the Sydney Basin 

• PCT 1776 – Smooth-barked Apple- Red Bloodwood open forest on enriched sandstone slopes 

around Sydney and the Central Coast (identified in the Submissions Report (NGH, 2018b) as 

having some affinity to the final determination of the Kincumber Scribbly Gum Forest Critically 

Endangered Ecological Community (CEEC)). 

 

These PCTs were used as a basis for vegetation mapping undertaken within the Addendum Biodiversity 

Assessment. Where vegetation comprised of planted native but not locally endemic, or exotic vegetation, it 

was assigned to the Planted/Exotic vegetation type. Furthermore, this was apparent for the vegetation 

assessed in the frontages of the residences on the eastern side of Empire Bay Drive (Figure 6-1). 

The vegetation surrounding the Kincumber Creek proposed culvert works was assessed and comprised 

primarily of natives. The species and their assemblages were consistent with the mapped vegetation (NGH, 

2018b). Within the proposed work area one PCT is affected by the proposed modification, PCT 1795. A 

description of the PCT and observations during the survey are provided below. 

PCT 1795 

Swamp Mahogany/ Cabbage Tree Palm- Cheese Tree- Swamp Oak tall open forest on poorly drained 
coastal alluvium in the Sydney basin 

This PCT is present on the western side of Empire Bay Drive, south to Cochrone Street, as well as a small 

patch on the eastern side of Empire Bay Drive surrounding Kincumber Creek (Figure 6-2).  

A mature upper stratum of Eucalyptus robusta was observed as well as a native midstratum including 

Melaleuca biconvexa, Elaeocarpus reticulatus, Glochidion ferdinandi, Casuarina glauca, Homolanthus 

populifolius, Acacia longifolia, and Livistona australis. The ground cover contained Phragmites australis, 

Pteridium esculentum, Oplismenus aemulus, Blechnum camfeldii, Centella asiatica, and Hydrocotyle 

penducularis. 

This area contained four species listed as priority weeds including; Bridal Creeper Asparagus 

asparagoides, Fireweed Senecio madagascariensis, Blackberry Rubus fruiticosis, and Lantana Lantana 

camara. 

Planted/ Exotic 

The vegetation at the frontages of residences on the eastern side of Empire Bay Drive comprised primarily 

of landscape plantings (exotic and native) and maintained (mown) exotic grasses. Buffalo grass 

Stenotaphrum secundatum was the exotic grass surveyed in the area, whereas plantings of Callistemon 

salignus, Grevillea banksia, and a range of exotic landscape plants were prevalent throughout (Figure 6-1 

and Figure 6-2). 
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Further south towards the intersection with Bridge Street, street trees included Glochidion ferdinandi, 

Agonis flexuosa and Eucalyptus pilularis with a predominantly exotic groundcover due to roadside edge 

effects. Vegetation adjacent to the proposal area on the eastern side of Empire Bay Drive between Kerta 

Road and Bridge Street has been mapped as part of the Kincumber Scribbly Gum Forest in the Sydney 

Basin Bioregion CEEC (PCT 1776) (Bell, 2013). As the vegetation within the proposed modification area is 

highly disturbed and does not contain key diagnostic species, it does not conform with the scientific 

determination for this threatened community.  

 

 

Figure 6-1 Exotic flora and maintained landscape plantings 

Threatened ecological communities  

Background searches identified 22 threatened ecological communities (TECs) with the potential to occur in 
the study area, of which one (1) occurred within the study area for the proposed modification. 
Approximately 0.03 ha of PCT 1795, considered part of the Swamp Sclerophyll Forest on Coastal 
Floodplains of the New South Wales North Coast, Sydney Basin and South East Corner Bioregions TEC, is 
located within the study area. TEC determination was determined through rapid assessment of dominant 
species to confirm the original BA mapping and plot data with reference to scientific determinations of both 
TECs based on key floristic composition. 

Threatened flora 

One (1) threatened flora species, Biconvex Paperpark (Melaleuca biconvexa), listed as Vulnerable under 
the EPBC Act was observed within the study area. No threatened fauna species were identified during the 
site survey. Additionally, some threatened and/or migratory species may utilise habitat within the proposed 
work area on occasion, however, this would be transient only and abundant and similar habitat is located 
within the surrounding local area. 
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Figure 6-2 Plant community types 
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6.1.3  Potential impacts 

The approved works and proposed modification have been designed to minimise vegetation clearing, 

where possible, and minimise potential impacts to specific threatened species that may be present in the 

proposed work area. The proposed expansion of ancillary sites would be located within previously cleared 

areas with no or minimal native vegetation clearing. Hollow-bearing trees would not be impacted. 

Construction 

Removal of native vegetation 

The amount of vegetation that would be impacted as result of the proposed modification is minimal (0.06 

ha). This includes 0.03 ha of native vegetation considered part of the Swamp Sclerophyll Forest on Coastal 

Floodplains of the New South Wales North Coast, Sydney Basin and South East Corner Bioregions TEC. 

The vegetation growing on the sediment built up in Kincumber Creek is primarily comprised of Phragmites 

and exotics, some of which are listed as priority weeds. 

The proposed works may result in the loss of a 0.03 ha of PCT 1795 and 0.03 ha of planted/exotic 

vegetation. The area may be used for foraging and roosting on occasion by common and threatened fauna 

moving or residing through the area. The loss of habitat is unlikely to cause a significant impact to any 

threatened fauna species occurring within or near the subject site due to low condition and size of habitat 

within the subject site. 

As part of the targeted threatened flora searches conducted, three large individuals of Biconvex paperbark 

Melaeuca biconvexa, were observed within the study area. Of these, two individuals are adjacent to the 

Kincumber Creek culvert, however, outside the proposed work area. One individual is further upstream on 

the bank, however, as the proposed vegetation clearing would occur in Kincumber Creek and not on 

standing vegetation on the banks, no direct impact to the individual should occur. Safeguards and 

mitigation methods have been suggested below to ensure that none of the three individuals would be 

impacted by the proposed works.    

As previously mentioned, remnant vegetation adjacent to the proposal area on the eastern side of Empire 

Bay Drive, between Kerta Road and Bridge Street, has been mapped as part of the Kincumber Scribbly 

Gum Forest in the Sydney Basin Bioregion CEEC (PCT 1776) (Bell, 2013). Additionally, vegetation 

surrounding proposed work areas have been mapped as the CEEC, however, would not be impacted. As 

the vegetation within the proposed modification area between Kerta Road and Bridge Street is highly 

disturbed and does not contain key diagnostic species, it does not conform with the scientific determination 

for this threatened community. The proposed addendum works would not directly impact any Kincumber 

Scribbly Gum CEEC (PCT 1776). Mitigation measures such as demarcating this remnant vegetation prior 

to construction would be undertaken to avoid indirect impacts to the area.  

Cumulative impacts resulting from the combined actions for construction and operation of the intersection 

upgrade are adequately discussed in the Project REF. Within the study area no projects were found of 

sufficient scale to create potential cumulative impacts to the receiving environments impacted by the 

proposed modification. 

The Biodiversity Assessment prepared by NGH Environmental (NGH, 2018) assessed that 0.17 ha of 

moderate condition native vegetation and 0.7 ha exotic vegetation would be impacted by the approved 

project. The proposed modification would require an additional 0.03 ha of moderate condition albeit 

degraded native vegetation and 0.03 ha of exotic vegetation; therefore total vegetation (native and exotic) 

impacted cumulatively is 0.93 ha (refer to Table 6-2 below). 
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Table 6-2 Cumulative impacts on vegetation 

Plant community 

type (PCT) 

Status Approved 

vegetation 

removal 

Proposed 

additional 

vegetation 

removal 

Cumulative 

vegetation 

removal BC 

Act 

EPBC Act 

PCT 1795 YES - 0.17 0.03 0.20 

Urban/exotic 

vegetation 

- - 0.70 0.03 0.73 

Total 0.87 0.06 0.93 

Removal of threatened fauna habitat 

The proposed works may result in the loss of a 0.03 ha of PCT 1795 and 0.03 ha of planted/exotic 

vegetation. The area may be used for foraging and roosting on occasion by common and threatened fauna 

moving or residing through the area. The loss of habitat is unlikely to cause a significant impact to any 

threatened fauna species occurring within or near the subject site due to low condition and size of habitat 

within the subject site. 

Removal of threatened flora 

As part of the targeted threatened flora searches conducted, three large individuals of Biconvex paperbark 

Melaeuca biconvexa, were observed within the study area. Of these, two individuals are adjacent to the 

Kincumber Creek culvert, however, outside the proposed work area. One individual is further upstream on 

the bank, however as the proposed vegetation clearing would occur in Kincumber Creek and not on 

standing vegetation on the banks, no direct impact to the individuals should occur. Safeguards and 

mitigation methods have been suggested below to ensure that none of the three individuals would be 

impacted by the proposed works.    

Operation 

The study area is predominantly located within an urban and industrial area, however, there is connectivity 

to remnant vegetation surrounding the study area, including Kincumber Mountain Reserve. Due to the 

scope of the proposed modification and limited clearing of vegetation, impacts to connectivity or further 

fragmentation of vegetation is not considered significant.  

Operational impacts relating to the following are consistent with those described in Section 6.2.3 of the 

Project REF: 

• Invasion and spread of weeds 

• Invasion and spread of pathogens and disease 

• Noise, light and vibration 

• Changes to hydrology. 

Conclusion on significance of impacts 

Tests of Significance (ToS) were undertaken for Biconvex Paperbark (Melaleuca bioconvexa) (BC Act and 
EPBC Act) and Swamp Sclerophyll Forest on Coastal Floodplains of the New South Wales North Coast, 
Sydney Basin and South East Corner Bioregions TEC (BC Act) (Appendix D of Appendix G of this 
Addendum REF). 
 
The assessments for Biconvex Paperbark (Melaleuca bioconvexa) concludes that the proposed 
modification is unlikely to have a detrimental effect on the extent of the species and population. No 
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individuals would be removed as part of the proposed modification. Mitigation measures species would be 
implemented to protect the individuals nearby. 
 
The assessment for the TEC, Swamp Sclerophyll Forest on Coastal Floodplains of the New South Wales 
North Coast, Sydney Basin and South East Corner Bioregions, concludes that the proposed modification is 
unlikely to have a detrimental effect on the extent of the TEC such that its local occurrence is likely to be 
placed at risk of extinction. This is predominantly due to the proposed clearing area of the TEC being 
relatively small (0.03 ha) for the proposed modification. The original BA assessed the clearing of 0.17 ha of 
this TEC; cumulatively the total clearing of the TEC (0.20 ha) would not change the outcome of the 
assessment. The Swamp Sclerophyll Forest TEC has been modified previously. The proposed work area 
has been moderately impacted historically by exotic flora species resulting from its location within a busy 
urban environment. Mitigation measures listed in Section 5 aim to minimise the risk of the proposed 
modification as well as edge effects and exotic invasion into the TECs within the study area during and 
following the completion of works. 
 
The modification is not likely to significantly impact threatened species, populations, ecological 

communities or migratory species, within the meaning of the EPBC Act. It is concluded that a Species 

Impact Statement or BDAR is not required for the proposed modification. A referral to the Australian 

Department of the Environment and Energy is not required. 

6.1.4  Safeguards and management measures 

Additional safeguards and mitigation measures are recommended to be added to those previously 

prescribed in the project REF. The proposed works would use these mitigation measures to assist with 

managing the impacts on biodiversity during construction and maintenance works. Existing environmental 

safeguards identified in the project REF that are relevant to the proposed modifications include safeguards 

B3, B6, B7, B10 and B15. 

Additional environmental safeguards and management measures for the proposed modifications to Empire 

Bay Drive at The Scenic Road, Kincumber Intersection Upgrade are summarised in Table 6-3.  

Table 6-3: Safeguards and management measures - biodiversity 

Impact Environmental safeguards Responsibility Timing Reference 

Removal of native 

vegetation 

Prior to the commencement 

of any proposed modification 

works, a physical clearing 

boundary is to be 

demarcated and 

implemented. The 

demarcation of the exclusion 

zone will be in accordance 

with Roads and Maritime’s 

Biodiversity Guidelines – 

Protecting and Managing 

Biodiversity on RTA Projects: 

Guide 2: exclusion zones 

(RMS 2011).  Clearing would 

not occur outside of the 

approved boundary. 

Contractor, 

Roads and 

Maritime 

Pre 

construction/ 

construction 

Additional 

safeguard 

Removal of native 

vegetation 

A ‘Clearing and Grubbing 

Plan’ has been developed for 

the wider project in 

Contractor, 

Roads and 

Maritime 

Pre 

construction/ 

construction 

Additional 

safeguard 
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Impact Environmental safeguards Responsibility Timing Reference 

accordance with Guide 4 

(clearing of vegetation) of the 

Roads and Maritime 

Biodiversity Guidelines (RTA, 

2011). This Plan will be 

implemented for the 

proposed modification works. 

This includes best practice 

methods for the removal of 

woody vegetation and non-

woody vegetation. 

Removal of native 

vegetation 

Native vegetation removal 

will be minimised through 

detailed design and during 

construction, utilising 

areas already cleared or 

disturbed where possible. 

Contractor, 

Roads and 

Maritime 

Detailed 

design / 

construction 

Updated safeguard 

Removal of 

threatened plants 

Toolbox talks to contractors 

to be undertaken regarding 

threatened flora and 

ecological communities on 

and near the site and any 

sensitive areas. 

Contractor Pre-

construction/ 

construction 

Additional 

safeguard 

Removal of 

threatened plants 

Set up physical exclusion 

zones around threatened 

flora, including the three 

individuals of Melaleuca 

biconvexa, and threatened 

ecological communities 

Contractor Pre-

construction/ 

construction 

Additional 

safeguard 

Erosion and 

sedimentation 

Erosion and sediment 

controls/safeguards will be 

implemented in accordance 

with an Environmental Work 

Method Statement (EWMS) 

prepared for culvert works 

next to and within Kincumber 

Creek. 

Contractor Construction Additional 

safeguard 

Invasion and spread 

of weeds 

Any herbicide use will be 

undertaken according to 

Environmental Fact Sheet 18 

- Herbicide application (RMS, 

2013) 

Contractor, 

Roads and 

Maritime 

Construction Additional 

safeguard 

6.2 Traffic and transport 
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6.2.1  Methodology 

Roads and Maritime engaged ARCADIS to undertake traffic modelling of the Empire Bay Drive/The Scenic 

Road/Cochrone Street intersection and is described in Section 6.1 of the Project REF and is still relevant to 

the proposed modification. 

A database and literature review have been undertaken to determine the potential traffic, transport and 

access impacts associated with the proposed modification.  

6.2.2  Existing environment 

The existing traffic, transport and access environment of the proposal site is described in Section 6.1.2 of 

the Project REF. The following summarises the information and includes additional information relevant to 

the additional scope of works. 

Empire Bay Drive (MR349) and Avoca Drive (MR504) are classified as state roads; The Scenic Road is a 

Regional Road (RR7779). Empire Bay Drive provides a critical north-south link between the Central Coast 

suburbs of Woy Woy, Umina and Ettalong to the south, and Kincumber, Terrigal and Erina to the north.  

The posted speed limit on Empire Bay Drive between Avoca Drive and Kerta Road is 60 kilometres per 

hour. The local roads speed limit on Cochrone Street is 50 kilometres per hour. The posted speed on The 

Scenic Road is 60 kilometres per hour. 

The intersection of Empire Bay Drive with The Scenic Road and Cochrone Street is currently one lane in 

each direction, and is a pinch point for the 25,000 motorists travelling each day between Kerta Road and 

Avoca Drive at Kincumber. The intersection is located adjacent to low density housing to the east and 

commercial/industrial land uses to the west. Empire Bay Drive provides direct access to both businesses 

and residences.  

A number of the Busway bus routes travel along Empire Bay Drive and there are a number of pedestrian 

facilities within the study area including shared-use paths and pedestrian refuges.  

6.2.3  Potential impacts 

Construction 

Construction vehicles 

Truck movements and haul routes would be consistent with Section 6.1.4 of the Project REF.  

Access 

Access to existing properties would be maintained during all stages of construction as far as practicable. 

During the construction of turning bays to properties on Empire Bay Drive between Sundowner Avenue and 

Kincumber Creek, residential access to these properties would be impacted temporarily; consultation with 

residents would be undertaken prior to works commencing to ensure ongoing access arrangements. 

The proposed modification would aim to provide at least two trafficable lanes in each direction during 

construction with a reduced speed limit of 40 km/hr, as described in the Project REF. Works would be 

staged to allow for through traffic to continue through Empire Bay Drive and the intersection.  

During construction of the drainage works along Cochrone Street, temporary impacts to traffic, access and 

parking may occur along the northern edge of Cochrone Street. Drainage works would be staged to 

maintain access to the informal parking along this street. Small sections of informal parking would 
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temporarily be interrupted each day as the stormwater pipeline is progressively built. Excavations would be 

backfilled at the end of each day and at the completion of each section. 

Pedestrian access along Empire Bay Drive from Kerta Road to Bridge Street would be impacted 

temporarily during the shared footpath works. Where required, alternate safe pedestrian access would be 

provided. 

As described in the Project REF, works within Kincumber Creek would require the temporary closure of the 

parking shoulder to allow for machinery access around the culvert. Speed reductions to 40 km/hr are also 

proposed. Access to properties during construction works within the Creek and culvert would be maintained 

as far as practicable. 

The reduced speed limit of 40 km/hr during construction of the proposal would slow the flow of traffic within 

the vicinity of the works and has the potential to cause minor localised delays. These delays would be most 

noticeable outside the AM and PM peak periods, when the area is less subject to congestion and the 

effects of slower traffic flow rates are more noticeable.   

As described in the Project REF, night works would be implemented during construction to allow Empire 

Bay Drive and the adjoining roads to be operated with one lane.  

During construction of the pedestrian refuge adjustments south of Kerta Road minor delays from contraflow 

arrangements would impact Empire Bay Drive road users. Delays would be localised and limited to the 

vicinity of the works. 

Public transport and other road users 

The proposed modification would cause no disruption to bus services. During construction of the proposed 

modification, as described in the Project REF, designated paths for pedestrians would be maintained at all 

times. Cyclists would be required to share traffic lanes or use available road shoulders, as per the existing 

arrangement. 

Parking 

In order to provide a Project site office for the construction works, a lease is required of one unit at a 

property at Unit 2, 36 Empire Bay Drive at the Kincumber Trade Centre. Several Roads and Maritime staff 

would occupy the site, using two allocated car parking bays in the retail precinct. No other construction 

vehicles would utilise the car park. No construction activities (including no storage of materials) would occur 

at this location. 

During the construction and installation of stormwater drainage along Cochrone Street, access to some 

informal parking along this street would be temporarily interrupted each day as the stormwater pipeline is 

progressively built. Local businesses, customers and heavy vehicles utilise the informal verge for parking 

and layovers. Small sections of the informal parking along Cochrone Street would temporarily be 

interrupted during the installation of the stormwater pipeline. The pipeline would be progressively built to 

minimise the extent of disturbance to parking; remaining parking areas on Cochrone Street would be 

maintained throughout construction. Excavations would be backfilled at the end of each day and at the 

completion of each section to reinstate disturbed sections. 

Expanded ancillary sites allow for parking of construction vehicles without excluding the public. An 

expanded ancillary site is proposed on the western side of The Empire Bay Drive and Bridge Street 

intersection at the end of the sealed service road to allow for plant and vehicle parking in conjunction with 

public parking during construction. This area is currently utilised by local employees and customers of 

Kincumber Trade Centre and surrounding businesses. The expanded ancillary sites are required to allow 

for parking for construction plant and vehicles as needed during construction to minimise impacts on 

surrounding parking areas. Public access to parking along the sealed service road and other expanded 

ancillary sites would be maintained during construction, with construction vehicles also able to also park in 

this area when required; no exclusion fencing would be required. 
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The proposal would result in a minor impact to parking with the temporary loss on Cochrone Street during 

staged works and some additional vehicles using areas currently used for public parking.  

Operation 

As part of the proposed modification, turning bays for properties along Empire Bay Drive between 

Sundowner Avenue and Kincumber Creek would be constructed to improve access to residences. During 

the operation of the turning bays, residences would safely be able to exit their properties to avoid the 

situation of reversing onto the southbound carriageway along Empire Bay Drive.  

During operation of the proposed adjustment to the pedestrian refuge south of Kerta Road along Empire 

Bay Drive pedestrian connectivity would be improved between the eastern and western side of Empire Bay 

Drive. For road users traveling along Empire Bay Drive, the adjustments to the pedestrian refuge would 

improve the sight distance to the pedestrian crossing creating safer connectivity. Additionally, improved 

shared path connectivity would be achieved during operation of the installation of a shared pathway 

between Kerta Road, Bridge Street and Empire Bay Drive. 

6.2.4  Safeguards and management measures 

No additional traffic, transport or access related safeguards and management measures are proposed as a 

result of the proposed modification.  

6.3 Soils and geology 

6.3.1  Methodology 

This section summarises the soil and geological impacts that are likely to occur when building and 

operating the proposed modification.  

Commitment C5 in the REF required that an intrusive investigation be undertaken at Kincumber Creek to 

confirm the assessed moderate potential for contamination. The following studies have been undertaken of 

Kincumber Creek, which includes the proposed modification and found in Appendix I: 

• Report on Contamination Investigation - Proposed Pedestrian Footbridges Empire Bay Drive,

Kincumber. Prepared by Douglas Partners, issued June 2018

• Acid Sulfate Soil Assessment and Management Plan – Proposed Pedestrian Footbridges Empire

Bay Drive, Kincumber. Prepared by Douglas Partners, issued June 2018.

The Report on Contamination Investigation (Douglas Partners, 2018a) was prepared to inform the planning 

and construction of the proposed pedestrian footbridges over Kincumber Creek, and to provide information 

on the possible contamination constraints associated with the proposed development.  

The Site Assessment Criteria (SAC) applied in the current investigation were informed by the conceptual 

site model (CSM), which identified human and environmental receptors to potential contamination on the 

site. The investigation and screening levels for chemical and asbestos applied for the investigation 

comprised of levels adopted for a generic public open space land use scenario. 

The Acid Sulfate Soil Assessment and Management Plan (Douglas Partners 2018b) was prepared to 

assess for the presence/absence of acid sulfate soils at the site. The assessment included borehole 

investigations, screening tests and detailed laboratory testing of samples obtained during the field work in 
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accordance with the NSW Acid Sulfate Soil Management Advisory Committee: Acid Sulfate Soil Manual 

1998 (ASSMAC).  

The findings of the reports, together with relevant information from the Project REF, are included below. 

6.3.2  Existing environment 

Soils and geology are described in detail in Section 6.4 of the Project REF and the additional scope of 

works are located within the same soil landscape and topography as described in the Project REF.  

Further details on the soils and geology of Kincumber Creek are provided below. 

The results of the soil testing program conducted by Douglas Partners as part of the Report on 

Contamination Investigation reported that contamination concentrations were below the adopted SAC for 

the proposal site (Douglas Partners, 2018a). These results are consistent with the Project REF. 

The results of the acid sulfate soil testing program reported that natural soils in all areas surrounding 

Kincumber Creek and Kincumber Creek sediments are acid sulfate soils, and therefore would require 

management during construction, if disturbed.  It should be noted, however, that based on conditions 

encountered in Bores 201 to 204, it is possible that disturbance of acid sulfate soils would be limited to 

minimum depths of 4.0 m to 6.0 m below existing site levels. A number of options exists for the construction 

methodology of the footbridges. As a result, the extent of disturbance of acid sulfate soils would be 

determined by the construction methodology selected by the Contractor.   

6.3.3  Potential impacts 

Construction 

Acid sulfate soils (ASS) would be excavated during construction works, particularly around Kincumber 

Creek. The location of the treatment site for ASS is now known and would be at the Roads and Maritime 

Somersby compound site. The Somersby stockpile site is approved for the storage of road building 

materials and the treatment of ASS. The proposed modification would involve the transport of ASS 

excavated from the Empire Bay Drive site to the Somersby compound for treatment. Any excavation or 

disturbance of site soils be undertaken with reference to the Acid Sulfate Soil Management Plan (ASSMP) 

prepared by Douglas Partners. Treatment on site would involve lime neutralisation treatment in a bunded 

and lined pad with perimeter drainage and a sump. This is to enable the collection and separate treatment 

of any acid leachate formed during the soil drying and liming process (Douglas Partners, 2018b).  

Construction impacts associated with the proposed modification are consistent with the impacts described 

in Section 6.4.3 of the Project REF. 

Operation 

As described in Section 6.4.3 of the Project REF, there is expected to be minimal impact to soils following 

completion of the proposal and once disturbed areas have been stabilised, groundcover has been 

established and suitable site drainage is in place. 

6.3.4  Safeguards and management measures 

No additional soils and geology related safeguards and management measures are proposed as a result of 

the proposed modification.  
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6.4 Surface water, flooding and groundwater 

6.4.1  Methodology 

Roads and Maritime engaged ACOR Consultants to prepare Flood Difference Mapping (FDM) for the 

approved Flood Impact Report prepared for the Project REF. The FDM is supported by a letter report dated 

28 September 2018 which investigates flood behaviour throughout the catchment impacting the proposal 

site in response to the proposed modification focusing on the drainage works along Cochrone Street.  

A two-dimensional computer model of the catchment was also established to analyse flood behaviour over 

the catchment conditions for the proposed modification. The model provides information on the extent of 

flood inundation, flood depths, and flood velocities throughout the catchment for the 10 Year Average 

Recurrence Interval (ARI), 20 Year ARI, 100 Year ARI and Probable Maximum Flood (PMF) events. The 

letter report and FDM are provided as Appendix H. 

6.4.2  Existing environment 

The existing environment as it relates to surface water and flooding is described in Section 6.5.2 of the 

Project REF and is still relevant to the proposed modification. Additionally, the existing environment relating 

to groundwater is described in Section 6.6.2 of the Project REF and still relevant to the proposed 

modification.  

A ‘Coastal Wetland’ and ‘Coastal Wetland Proximity Area’ as described in SEPP (Coastal Management) 

2018 is located adjacent to the Cochrone Street drainage duplication works and 300m downstream from 

the desilting works within Kincumber Creek (refer to Figure 6-3). The ‘Coastal Wetland’ and ‘Coastal 

Wetland Proximity Area’ would not be directly impacted by the proposed modification and with stringent 

mitigation measures recommended to control potential indirect impacts, therefore, further consideration of 

SEPP (Coastal Management) 2018 is not required.  
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Figure 6-3 SEPP (Coastal Management) 2018 
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6.4.3  Potential impacts 

Construction 

Potential construction impacts on water quality could result if not appropriately managed. These impacts 

are outlined in Section 6.5.3 of the Project REF. Additionally, minor construction impacts to groundwater 

could occur from earthworks along Cochrone Street. Impacts relating to groundwater are consistent with 

those described in Section 6.6.3 of the Project REF. 

The proposed modification works would be predominantly undertaken within flood prone land. The clearing 

of accumulated sediment and vegetation from the Kincumber Creek culvert would enable water to flow 

more freely, minimising potential flooding from blockages. 

Flooding during construction has the potential to impact on water quality due to erosion and sedimentation 

and contamination, particularly during any excavation work within Kincumber Creek and along Cochrone 

Street. However, with the implementation of the approved safeguards summarised in Section 7.2, this 

impact is not likely to be significant. 

Operation 

Once operational, the proposal would remain consistent with existing surface water conditions and 

groundwater conditions and therefore would have no additional impacts. 

Modelling for the FDM noted a difference in stormwater levels in the vicinity of the western boundary of the 

properties known as Lot 1 and Lot 25 in DP 240878, on the corner of The Scenic Road and Empire Bay 

Drive. The modelling was reviewed by ACOR consultants and it was determined that the stormwater 

behavior within this area is localized ponding as a result of property stormwater runoff. 

Modelling for the 10 Year ARI, 20 Year ARI, 100 Year ARI and PMF storm events showed water surface 

profile differences (10 – 50 mm). This is generally not consistent with expected differences which would be 

anticipated for such a large difference in the range of storm events, nor is the extent of ponding indicative of 

overland flow paths. Review of the modelling by ACOR determined that the water surface profile 

differences for the storm events and the nature of the proposed modification, would not result in any 

significant surface water or flooding impacts once operational. 

6.4.4  Safeguards and management measures 

No additional safeguards and management measures related to surface water, flooding and groundwater 

are proposed as a result of the proposed modification. 
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6.5 Other impacts 

6.5.1  Existing environment and potential impacts 

Environmental factor Existing environment Potential impacts 

Landscape character and 

visual amenity 

The existing environment as it relates to landscape character 

and key view points is described in Section 6.8.2 of the Project 

REF and is still relevant to the proposed modification.  

 

During construction, there would be temporary minor impacts 

on landscape character and visual amenity from the clearing of 

vegetation, mainly in Kincumber Creek, generation of wastes 

and construction activities extending further along Cochrone 

Street close to commercial businesses and shared pathway 

works and nearing residential properties around Bridge Street. 

These impacts would occur progressively and staged 

throughout the construction period, therefore  the temporary 

impacts would not be evident  across the entire proposal area 

at one time. 

 

No additional safeguards and management measures related 

to landscape character and visual amenity impacts are 

proposed as a result of the proposed modifications. 

Aboriginal heritage The existing environment as it relates to Aboriginal heritage 

was described in Section 6.10.2 of the Project REF and is still 

relevant to the proposed modification. 

 

A search of the Aboriginal Heritage Management Systems 

Register (AHIMS) was undertaken to identify recorded 

Aboriginal sites within a 50m radius of the proposed 

modification area. A search of the AHIMS database on 28 

June 2018 (refer Appendix D) identified no Aboriginal sites and 

no Aboriginal places. 

A Stage 1 assessment in accordance with the Roads and 

Maritime’s Procedure for Aboriginal Cultural and Heritage 

Consultation and Investigation (PACHCI) was undertaken for 

the proposed modification. A copy of the Stage 1 report for the 

proposed modification area, dated 6 June 2018, is provided in 

Appendix E. 

 

One additional safeguard related to Aboriginal heritage is 

proposed as a result of the proposed modifications: 

• A Culture & Heritage Induction provided with initial 

WHS/SWMS site induction to all workers on 
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Environmental factor Existing environment Potential impacts 

Unexpected Archaeological Finds Procedure and what 

an unexpected find looks like including legislative 

requirements 

 

Socio-economic  The existing environment as it relates to socio-economic was 

described in Section 6.9 of the Project REF and is still relevant 

to the proposed modification.  

 

Users and employees of the commercial/ business centre 

along Cochrone Street are the main sources of people who 

park along Cochrone Street. Heavy vehicles also utilise the 

area for layovers.  

During construction of drainage works along Cochrone Street 

and the expansion of ancillary sites, informal street parking 

would temporarily be impacted. Consultation with a local 

business was conducted and is discussed in Section 5. 

 

During construction of turning bays and the shared footpath, 

residents in Empire Bay Drive would be temporarily impacted. 

 

Impacts relating to traffic, transport and access are discussed 

in Section 6.2.3 of this Addendum REF. 

 

No additional safeguards and management measures related 

to socio-economic impacts are proposed as a result of the 

proposed modifications.  

Waste and resource use The existing environment as it relates to waste and resource 

use, including illegal dumping of rubbish on site, is consistent 

with the Project REF and is still relevant to the proposed 

modification. 

In addition to the waste sources identified in Section 6.11 of 

the Project REF, waste materials generated by the proposed 

modification would include a higher volume of asphalt, 

concrete and green waste as well as ASS. 

 

ASS excavated on site would be treated at the Somersby 

compound site.  

 

As noted in the Project REF a Waste Management Plan 

(WMP) will be prepared and implemented as part of the 

CEMP. 
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6.5.2  Safeguards and management measures 

Impact Environmental safeguards Responsibility Timing Standard / 

additional 

safeguard 

Aboriginal heritage • A Culture & Heritage Induction provided with initial WHS/SWMS site 

induction to all workers on Unexpected Archaeological Finds 

Procedure and what an unexpected find looks like including 

legislative requirements 

 

Contractor Detailed design / 

pre-construction  

Additional 

safeguard 

Community impacts 

during Cochrane 

Street drainage 

works 

• The community and local businesses surrounding Cochrane Street 

would be notified of proposed stormwater drainage works along 

Cochrone Street and temporary loss of a small number of informal 

parking spaces along Cochrone Street at least five days prior to 

drainage work commencing.     

Contractor Construction Additional 

safeguard 
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6.6 Cumulative impacts 

The Biodiversity Assessment prepared by NGH Environmental (NGH, 2018) assessed that 0.17 ha of 

moderate condition native vegetation and 0.7 ha exotic vegetation would be impacted by the approved 

project. The proposed modification would require an additional 0.03 ha of moderate condition albeit 

degraded native vegetation and 0.03 ha of exotic vegetation; therefore total vegetation (native and exotic) 

impacted cumulatively is 0.93 ha. 

As the proposed modification is a minor amendment relative to the approved project as a whole, no 

additional cumulative impacts are anticipated as a result of the proposed modification. The connection of 

the shared paths and existing pathways would provide better outcomes for active transport users with 

improved connectivity. 
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7. Environmental management 

7.1 Environmental management plans (or system) 

A number of safeguards and management measures have been identified to minimise adverse 

environmental impacts, including social impacts, which could potentially arise as a result of the proposed 

modification. Should the proposed modification proceed, these management measures would be 

addressed if required during detailed design and incorporated into the Project Environmental Management 

Plan (PEMP) and Contractors Environmental Management Plan (CEMP) and applied during the 

construction and operation of the proposed modification. 
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7.2 Summary of safeguards and management measures 

Environmental safeguards and management measures for the Empire Bay Drive at The Scenic Road, Kincumber Intersection Upgrade project are 

summarised in Table 7-1. Additional safeguards and management measures identified in this Addendum REF are included in bold and underlined font. The 

safeguards and management measures will be incorporated into the detailed design phase of the proposed modification, the CEMP and the PEMP and 

implemented during construction and operation of the proposed modification, should it proceed. These safeguards and management measures will minimise 

any potential adverse impacts arising from the proposed works on the surrounding environment.  

Table 7-1: Summary of safeguards and management measures 

No. Impact Environmental safeguards Responsibility Timing Standard/ 

additional 

safeguard  

GEN1 General - 

minimise 

environmental 

impacts during 

construction 

A CEMP will be prepared and submitted for review and 
endorsement of the Roads and Maritime Environment Manager 
prior to commencement of the activity.   
 
As a minimum, the CEMP will address the following: 

• Any requirements associated with statutory approvals 

• Details of how the project will implement the identified 
safeguards outlined in the REF 

• Issue-specific environmental management plans 

• Roles and responsibilities 

• Communication requirements 

• Induction and training requirements 

• Procedures for monitoring and evaluating environmental 
performance, and for corrective action 

• Reporting requirements and record-keeping  

• Procedures for emergency and incident management 

• Procedures for audit and review. 
 
The endorsed CEMP will be implemented during the undertaking 

of the activity. 

Contractor / 

Roads and 

Maritime 

project 

manager 

Pre-

construction / 

detailed design 

Core standard 

safeguard 
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No. Impact Environmental safeguards Responsibility Timing Standard/ 

additional 

safeguard  

GEN2 General - 

notification 

All businesses, residential properties and other key stakeholders 

(eg schools, local councils) affected by the activity will be notified 

at least five days prior to commencement of the activity. 

Contractor / 

Roads and 

Maritime 

project 

manager 

Pre-

construction 

Core standard 

safeguard  

GEN3 General – 

environmental 

awareness 

All personnel working on site will receive training to ensure 
awareness of environment protection requirements to be 
implemented during the project. This will include up-front site 
induction and regular "toolbox" style briefings.   
 
Site-specific training will be provided to personnel engaged in 

activities or areas of higher risk.  

Contractor / 

Roads and 

Maritime 

project 

manager 

Pre-

construction / 

detailed design 

Core standard 

safeguard  

GEN4 Damage to 

kerbing and 

accesses 

Any kerb (or accesses) damaged during construction will be 

replaced or restored. 

Roads and 

Maritime/ 

Contractor 

Construction Additional 

safeguard 

GEN5 Property Roads and Maritime will continue to consult with Darkinjung Local 

Aboriginal Land Council to ensure future site access is 

considered to Lot 1008 DP 1239890 (formerly Lot 500 DP 

823145). 

Roads and 

Maritime/ 

Contractor 

Detailed 

design/ 

construction 

Additional 

safeguard 

GEN6 Pedestrian 

safety – Empire 

Bay Drive North 

Roads and Maritime Services will investigate the option to extend 

the shared pathway on the eastern side of Empire Bay Drive from 

Kincumber Creek to Avoca Drive 

Roads and 

Maritime 

Detailed 

design 

Additional 

safeguard 

GEN7  Pedestrian 

safety – Kerta 

Road 

Roads and Maritime will further investigate whether minor 

adjustments are necessary to improve pedestrian safety at the 

existing pedestrian refuge at Kerta Road.  

Roads and 

Maritime 

Detailed 

design 

Additional 

safeguard 
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No. Impact Environmental safeguards Responsibility Timing Standard/ 

additional 

safeguard  

TT1 Traffic and 

transport 

A Traffic Management Plan (TMP) will be prepared and 
implemented as part of the CEMP. The TMP will be prepared in 
accordance with the Roads and Maritime Traffic Control at Work 
Sites Manual (RTA, 2010) and QA Specification G10 Control of 
Traffic (Roads and Maritime, 2008). The TMP will include: 

• Confirmation of haulage routes 

• Measures to maintain access to local roads and properties 

• Site specific traffic control measures (including signage) to 
manage and regulate traffic movement 

• Measures to maintain pedestrian and cyclist access 

• Requirements and methods to consult and inform the local 
community of impacts on the local road network 

• Access to construction sites including entry and exit locations 
and measures to prevent construction vehicles queuing on 
public roads. 

• A response plan for any construction traffic incident 

• Consideration of other developments that may be under 
construction to minimise traffic conflict and congestion that 
may occur due to the cumulative increase in construction 
vehicle traffic 

Monitoring, review and amendment mechanisms. 

Contractor Detailed 

design / Pre-

construction 

Core standard 
safeguard  
 
Section 4.8 of QA 

G36 Environment 

Protection 

TT2 Construction 

traffic 

For each stage of construction, detailed Traffic Control Plans 

would be developed and implemented. These would be prepared 

in accordance with the Traffic Control and Worksites, version 4.0 

(RTA, June 2010)  

Contractor Detailed 

design / Pre-

construction 

Additional 

safeguard  

TT3 Construction 

traffic 

Traffic Management Plan (TMP) will also include: 

• Scheduling the delivery of plant, equipment and construction 
materials to generally occur out of peak traffic periods 

• Consideration of methods to minimise peak period traffic 
disruptions during each stage of construction 

Contractor Pre-

construction / 

construction 

Additional 

safeguard  
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No. Impact Environmental safeguards Responsibility Timing Standard/ 

additional 

safeguard  

• Roads and Maritime to liaise with utilities providers to maintain 
service accesses to their facilities during construction and 
following completion of the proposal. 

• Consult with bus operators for relocated bus stops and access 
arrangements 

 
The TMP is to ensure the work site and site compound: 

• Includes safe ‘sight distances’ to allow traffic to leave and 
enter the given areas 

• Uses temporary painted road lines to provide delineation 

• Provides suitable intersection layouts where required 

• Includes traffic management controls to allow for safe entry 
and exit.  

TT4 Traffic safety - 

speed 

Roads and Maritime will further investigate road geometry options 

that may help reduce traffic speeds when approaching the 

roundabout. 

Roads and 

Maritime 

Detailed 

design 

Additional 

safeguard 

TT5 Traffic safety – 

entry and exit to 

properties 

Roads and Maritime will continue to consult with affected property 

owners regarding entry and exit to properties along The Scenic 

Road and Empire Bay Drive.  

Roads and 

Maritime/ 

Contractor 

Detailed 

design/ 

construction 

Additional 

safeguard 

B1 Biodiversity A Flora and Fauna Management Plan will be prepared in 
accordance with Roads and Maritime's Biodiversity Guidelines: 
Protecting and Managing Biodiversity on RTA Projects (RTA, 
2011) and implemented as part of the CEMP. It will include, but 
not be limited to: 

• Plans showing areas to be cleared and areas to be protected, 
including exclusion zones, protected habitat features and 
revegetation areas 

• Requirements set out in the Landscape Guideline (RTA, 2008) 

• Pre-clearing survey requirements 

Contractor Detailed 
design / pre-
construction 
 

Core standard 
safeguard  
 
Section 4.8 of QA 

G36 Environment 

Protection 
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No. Impact Environmental safeguards Responsibility Timing Standard/ 

additional 

safeguard  

• Procedures for unexpected threatened species finds and 
fauna handling 

• Procedures addressing relevant matters specified in the Policy 
and guidelines for fish habitat conservation and management 
(DPI Fisheries, 2013) 

• Protocols to manage weeds and pathogens. 

B2 Biodiversity Measures to further avoid and minimise the construction footprint 

and native vegetation or habitat removal will be investigated 

during detailed design and implemented where practicable and 

feasible. 

Contactor, 

Roads and 

Maritime 

Detailed 
design / pre-
construction 
 

Core standard 
safeguard  
 

B3 Removal of 

native 

vegetation 

Native vegetation removal will be minimised through detailed 

design and during construction, utilising areas already 

cleared or disturbed where possible. 

Contractor, 

Roads and 

Maritime  

Detailed 

design 

Updated safeguard  

B4 Removal of 

native 

vegetation 

Pre-clearing surveys will be undertaken in accordance with Guide 

1: Pre-clearing process of the Biodiversity Guidelines: Protecting 

and managing biodiversity on RTA projects (RTA, 2011b). 

Contractor  Prior to 

construction 

Additional 

safeguard  

B5 Removal of 

native 

vegetation 

Vegetation removal will be undertaken in accordance with Guide 

4: Clearing of vegetation and removal of bushrock of the 

Biodiversity Guidelines: Protecting and managing biodiversity on 

RTA projects (RTA, 2011b). 

Contractor During 

construction 

Additional 

safeguard  

B6 Removal of 

native 

vegetation 

Native vegetation will be re-established in accordance with Guide 

3: Re-establishment of native vegetation of the Biodiversity 

Guidelines: Protecting and managing biodiversity on RTA projects 

(RTA, 2011b) and the Urban Design Plan. This includes 

incorporating species of local provenance and that occur within 

TEC within study area 

Contractor Post 

construction 

Additional 

safeguard  
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No. Impact Environmental safeguards Responsibility Timing Standard/ 

additional 

safeguard  

B7 Removal of 

native 

vegetation 

The unexpected species find procedure is to be followed under 

Biodiversity Guidelines: Protecting and managing biodiversity on 

RTA projects (RTA, 2011b) 

Contractor During 

construction 

Additional 

safeguard  

B8 Removal of 

threatened 

species habitat 

and habitat 

features and 

threatened 

plants 

Habitat removal will be minimised through detailed design Roads and 

Maritime 

Detailed 

design 

Additional 

safeguard  

B9 Removal of 

threatened 

species habitat 

and habitat 

features and 

threatened 

plants 

Habitat removal will be undertaken in accordance with Guide 4: 

Clearing of vegetation and removal of bushrock of the Biodiversity 

Guidelines: Protecting and managing biodiversity on RTA projects 

(RTA, 2011b) 

Contractor During 

construction 

Additional 

safeguard  

B10 Removal of 

threatened 

species habitat 

and habitat 

features and 

threatened 

plants 

The unexpected species find procedure is to be followed under 

Biodiversity Guidelines: Protecting and managing biodiversity on 

RTA projects (RTA, 2011b) if threatened fauna, not assessed in 

the biodiversity assessment, are identified in the proposal site. 

Contractor During 

construction 

Additional 

safeguard  

B11 Aquatic 

impacts/ 

changes in 

hydrology 

Aquatic habitat (Kincumber Creek) will be protected in 

accordance with Guide 10: Aquatic habitats and riparian zones of 

the Biodiversity Guidelines: Protecting and managing biodiversity 

on RTA projects (RTA, 2011b) and Section 3.3.2 Standard 

Contractor During 

construction 

Additional 

safeguard  
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No. Impact Environmental safeguards Responsibility Timing Standard/ 

additional 

safeguard  

precautions and mitigation measures of the Policy and guidelines 

for fish habitat conservation and management - Update 2013 (DPI 

Fisheries, 2013). 

B12 Aquatic impacts Fisheries NSW (1800 043 536) and the Environment Protection 

Authority (131 555) is to be notified immediately if any fish kills 

occur in the vicinity of the works. In such cases, all works other 

than emergency response procedures are to cease until the issue 

is rectified and approval is given by Fisheries NSW and/or the 

Environment Protection authority for the works to proceed. 

Contractor During 

construction 

Additional 

safeguard  

B13 Fragmentation 

of identified 

habitat corridors 

Connectivity measures will be implemented in accordance with 

the Wildlife Connectivity Guidelines for Road Projects (RTA, 

2011b). 

Contractor Detailed 

design, during 

construction 

and post 

construction 

Additional 

safeguard  

B14 Injury and 

mortality of 

fauna 

Fauna will be managed in accordance with Guide 9: Fauna 

handling of the Biodiversity Guidelines: Protecting and managing 

biodiversity on RTA projects (RTA, 2011b). 

Contractor During 

construction 

Additional 

safeguard  

B15 Invasion and 

spread of 

weeds 

Weed species will be managed in accordance with Guide 6: 

Weed management of the Biodiversity Guidelines: Protecting and 

managing biodiversity on RTA projects (RTA, 2011b). 

Contractor During 

construction 

Additional 

safeguard  

B16 Invasion and 

spread of 

pathogens and 

disease 

Potential pathogens will be managed in accordance with Guide 2: 

Exclusion zones of the Biodiversity Guidelines: Protecting and 

managing biodiversity on RTA projects (RTA, 2011b). 

Contractor During 

construction 

Additional 

safeguard  

B17 Noise, light and 

vibration  

Shading and artificial light impacts will be minimised through 

detailed design. 

Roads and 

Maritime, 

Contractor 

Detailed 

design 

Additional 

safeguard  
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No. Impact Environmental safeguards Responsibility Timing Standard/ 

additional 

safeguard  

B18 Removal of 

native 

vegetation 

Prior to the commencement of any proposed modification 

works, a physical clearing boundary is to be demarcated and 

implemented. The demarcation of the exclusion zone will be 

in accordance with Roads and Maritime’s Biodiversity 

Guidelines – Protecting and Managing Biodiversity on RTA 

Projects: Guide 2: exclusion zones (RMS 2011).  Clearing 

would not occur outside of the approved boundary. 

Contractor, 

Roads and 

Maritime 

Pre 

construction/ 

construction 

Additional 

safeguard 

B19 Removal of 

native 

vegetation 

A ‘Clearing and Grubbing Plan’ has been developed for the 

wider project in accordance with Guide 4 (clearing of 

vegetation) of the Roads and Maritime Biodiversity 

Guidelines (RTA, 2011). This Plan will be implemented for the 

proposed modification works. This includes best practice 

methods for the removal of woody vegetation and non-

woody vegetation. 

Contractor, 

Roads and 

Maritime 

Pre 

construction/ 

construction 

Additional 

safeguard 

B23 Removal of 

threatened 

plants 

Toolbox talks to contractors to be undertaken regarding 

threatened flora and ecological communities on and near the 

site and any sensitive areas. 

Contractor Pre-

construction/ 

construction 

Additional 

safeguard 

B24 Removal of 

threatened 

plants 

Set up physical exclusion zones around threatened flora, 
including the three individuals of Melaleuca biconvexa, and 
threatened ecological communities 

 

Contractor Pre-

construction/ 

construction 

Additional 

safeguard 

B26 Erosion and 

sedimentation 

Erosion and sediment controls/safeguards will be 

implemented in accordance with an Environmental Work 

Method Statement (EWMS) prepared for culvert works next to 

and within Kincumber Creek. 

Contractor Construction Additional 

safeguard 
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No. Impact Environmental safeguards Responsibility Timing Standard/ 

additional 

safeguard  

B28 Invasion and 

spread of 

weeds 

Any herbicide use will be undertaken according to 

Environmental Fact Sheet 18 - Herbicide application (RMS, 

2013) 

Contractor, 

Roads and 

Maritime 

Construction Additional 

safeguard 

NV1 Noise and 

vibration 

A Noise and Vibration Management Plan (NVMP) will be 
prepared and implemented as part of the CEMP. The NVMP will 
generally follow the approach in the Interim Construction Noise 
Guideline (ICNG) (DECC, 2009) and identify: 

• All potential significant noise and vibration generating 
activities associated with the activity 

• Feasible and reasonable mitigation measures to be 
implemented, taking into account Beyond the Pavement: 
urban design policy, process and principles (Roads and 
Maritime, 2014a). 

• A monitoring program to assess performance against relevant 
noise and vibration criteria  

• Arrangements for consultation with affected neighbours and 
sensitive receivers, including notification and complaint 
handling procedures 

• Contingency measures to be implemented in the event of non-
compliance with noise and vibration criteria. 

Contractor Detailed 

design / pre-

construction 

Core standard 
safeguard  
 
Section 4.6 of QA 

G36 Environment 

Protection 

NV2 Noise and 

vibration 

All sensitive receivers (eg schools, local residents) likely to be 
affected will be notified at least 7 days prior to commencement of 
any works associated with the activity that may have an adverse 
noise or vibration impact. The notification will provide details of: 

• The project  

• The construction period and construction hours 

• Contact information for project management staff 

• Complaint and incident reporting 

• How to obtain further information.   

Contactor Detailed 

design / pre-

construction 

Core standard 
safeguard  
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No. Impact Environmental safeguards Responsibility Timing Standard/ 

additional 

safeguard  

NV3 Noise and 

vibration 

Avoid unnecessary revving of engines and turn off plant that is 
not being used/ required. 
 
Use only non-tonal reverse alarms (broadband alternatives are 
needed).  Where possible organise the site so that delivery trucks 
and haulage trucks only drive forward to avoid the use of 
reversing alarms. 
 
Organise and schedule the equipment operations to limit the 
noisiest machines operating simultaneously. 
 
Site set up/movement of plant/delivery of materials/waste removal 
to site should generally be restricted to the daytime period.   
 
Truck drivers are to be informed of site access routes, acceptable 
delivery hours and must minimise extended periods of engine 
idling. 
 
Ensure there is no unnecessary shouting or loud stereos/radios 
on-site.  There must be no dropping of materials from heights, 
throwing of metal items, or slamming of doors. 
 
Equipment must be inspected on a regular basis and maintained 
as necessary, to ensure it is in good working order.  This must 
include inspections of the condition and performance of mufflers. 
 
Construction equipment with the most effective mufflers, 
enclosures and low-noise tool bits and blades must be procured 
and utilised for the project. 
 
Where reasonable and feasible the quietest equipment suitable 
for a task should be used instead of noise-intensive equipment. 
 

Contractor  Construction Additional 

safeguard 
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No. Impact Environmental safeguards Responsibility Timing Standard/ 

additional 

safeguard  

Work is to be scheduled during standard construction hours 
where feasible and reasonable.   
 
Work generating high vibration levels should be scheduled during 
less sensitive time periods. 
 
Provide construction respite period during normal hours and out- 
of-hours work (See Appendix 3 of the Construction Noise and 
Vibration report (Appendix J of Project REF) for details). 
 
Use quieter and less noise and vibration emitting construction 
methods where feasible and reasonable. 
 
Reduced equipment power- Use only the necessary size and 

power. 

NV4 Sleep 

disturbance 

To minimise the potential for sleep disturbance, where out of 
hours works are proposed to be undertaken at night, the following 
controls should be implemented where feasible and reasonable:  

• Work outside of standard hours should be performed in 
accordance with the Construction Noise and Vibration 
Guideline (RMS, 2016b).  

• Path controls that shield stationary noise sources and/or or 
shield sensitive receivers from noisy activities. 

• Schedule activities which are likely to cause maximum noise 
events such as deliveries, moving material or equipment, 
compacting and demolition works to occur in standard hours 
where possible or before 11pm where possible  

• Avoid dropping tools or materials from height, striking 
materials, dragging materials or making metal on metal 
contact.  

• Educate workers on the importance of minimising noise and 
avoid creating short duration high noise level events.  

Contractor Construction Additional 

safeguard 
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No. Impact Environmental safeguards Responsibility Timing Standard/ 

additional 

safeguard  

• Inform surrounding residents by mail of planned works prior to 
the works commencing. This should include follow up 
consultation after any extended out of hours work 

• Contingency measures for night-time periods for when sleep 
disturbance criteria is exceeded. 

NV5 Noise As a general guide, construction work should be carried out in 

continuous blocks that do not exceed 3 hours each, with minimum 

respite period of one hour between each block. 

Contractor  Additional 

safeguard 

NV6 Noise and 

vibration 

A Complaint Management Plan would be developed and 
implemented by the contractor engaged for the Construction 
Works.  The Complaint Management Plan would at a minimum 
include provisions for the recommendations outlined above. 
 
Upon receiving any complaint regarding construction activities, 

the nominated contact must investigate the source of the 

complaint.  The aim would be for a Project representative to 

initiate a complaint investigation and to respond to all complaints 

as soon as possible.  Where practicable a visit should be made to 

the complainant to verify the nature of the complaint and if 

justified appropriate action should be taken to cease or amend 

the activity causing the complaint. Attended noise and vibration 

monitoring should be carried out when a complaint is received. 

Roads and 

Maritime 

Pre-

construction, 

construction 

Additional 

safeguard 

NV7 Operational 

noise 

One residential receiver is eligible for consideration of noise 

mitigation. Roads and Maritime would consult with the landowner 

regarding appropriate noise mitigation, in line with the Roads and 

Maritime’s “Noise Mitigation Guideline”. 

Roads and 

Maritime 

Pre-

construction 

Additional 

safeguard 

C1 Contaminated 

land 

A Contaminated Land Management Plan will be prepared in 
accordance with the Guideline for the Management of 
Contamination (Roads and Maritime, 2013) and implemented as 

Contractor Detailed 

design / Pre-

construction 

Core standard 
safeguard  
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No. Impact Environmental safeguards Responsibility Timing Standard/ 

additional 

safeguard  

part of the CEMP. Notwithstanding the outcomes of the Detailed 
Site Investigation (Douglas Partners, 2018a), the plan will include, 
but not be limited to: 

• Capture and management of any surface runoff contaminated 
by exposure to any areas identified as contaminated land 

• Further investigations required to determine the extent, 
concentration and type of contamination to any areas 
suspected as contaminated land or soils deemed unsuitable 
for re-use 

• Management of the remediation and subsequent validation of 
the contaminated land, including any certification required  

• Measures to ensure the safety of site personnel and local 
communities during construction. 

Section 4.2 of QA 

G36 Environment 

Protection 

C2 Contaminated 

land 

If contaminated areas are encountered during construction, 

appropriate control measures will be implemented to manage the 

immediate risks of contamination. All other works that may impact 

on the contaminated area will cease until the nature and extent of 

the contamination has been confirmed and any necessary site-

specific controls or further actions identified in consultation with 

the Roads and Maritime Environment Manager and/or EPA. 

Contractor Detailed 

design / Pre-

construction 

Core standard 
safeguard  
 
Section 4.2 of QA 

G36 Environment 

Protection 

C3 Contaminated 

land 

The Contaminated Land Management Plan will include 

awareness training for construction staff to include the procedures 

for identification, reporting and management of contaminated 

land. 

Contractor 
 

Pre-
construction / 
Construction 
 

Additional 
safeguard 
 

C4 Accidental spill A site specific emergency spill plan will be developed, and include 

spill management measures in accordance with the Roads and 

Maritime Code of Practice for Water Management (RTA, 1999) 

and relevant EPA guidelines. The plan will address measures to 

be implemented in the event of a spill, including initial response 

Contractor Detailed 

design / Pre-

construction 

Core standard 
safeguard  
 
Section 4.3 of QA 

G36 Environment 

Protection 
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No. Impact Environmental safeguards Responsibility Timing Standard/ 

additional 

safeguard  

and containment, notification of emergency services and relevant 

authorities (including Roads and Maritime and EPA officers). 

C5 Contaminated 

land 

Undertake an intrusive investigation at Kincumber Creek to 

confirm the assessed moderate potential for contamination. Given 

the results of investigations on adjacent areas, the investigation 

could be limited to the testing of the soil, sediment and surface 

water, to be determined prior to undertaking the surveys. 

Roads and 

Maritime 

Pre-

construction 

Additional 

safeguard 

C6 Accidental spill Emergency spill kits are required to be kept on site at all times 
and maintained throughout the construction works.  
 
All staff must be made aware of the location of the spill kits and 

trained in their use. 

Contractor  Detailed 
design / 
Pre-

construction / 

Construction  

Additional 

safeguard  

C7 Accidental spill Refuelling of plant and machinery on-site will be undertaken over 
a sealed and impervious service. Appropriate equipment to avoid 
spills and leaks during the refuelling process should be used. 
If and when feasible, it is preferable that refuelling is undertaken 

off site within a bunded impervious area.  

Contractor  Construction  Additional 

safeguard  

C8 Acid Sulfate 

Soils 

The exact extent of acidic and/or acid sulfate soils shall be 

confirmed through inspection and testing during the construction 

work by a suitably qualified professional. 

Contractor Construction Additional 

Safeguard 

C9 Acid Sulfate 

Soils 

Any excavation or disturbance of site soils be undertaken with 

reference to a specific Acid Sulfate Soil Management Plan 

(ASSMP). The plan is to include methods for onsite treatment or 

offsite disposal of excavated ASS. The plan will make reference 

to the ASS investigation report findings (Refer to Douglas 

Partners ASS and Management Plan, December 2018b) and be 

in accordance with the NSW ASSMAC Guidelines (1998). 

Contractor Pre-

construction / 

Construction 

Additional 

Safeguard 
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No. Impact Environmental safeguards Responsibility Timing Standard/ 

additional 

safeguard  

C10 Asbestos An Unexpected Find Protocol (UFP) shall be prepared as part of 

the Contaminated Land Management Plan, to manage possible 

asbestos impacts, or other unexpected contamination, 

encountered at or below the ground surface. 

Contractor Pre-

construction 

Construction 

Additional 

Safeguard 

C11 Soil Radiation Any excavation or disturbance of site soils be undertaken with 

reference to the Contaminated Land Management Plan, and the 

disposal of such materials will be in accordance with the Waste 

Management Plan to be prepared for the site (WMP). 

Contractor Pre-

construction 

Construction 

Additional 

Safeguard 

C12 Cross 

contamination 

of soils 

Implement good housekeeping practices including procedure and 

requirements for proper handling, segregation and storage, and 

transport of hazardous chemicals and waste. 

Contractor 
 

Construction 
 

Additional 

Safeguard 

C13 Cross 

contamination 

of soils 

Contaminated aggregate wastes or excavation material shall be 

disposed through registered/approved waste contractors at 

appropriate licenced facilities. 

Contractor Construction Additional 

Safeguard 

C14 Cross 

contamination 

of soils 

Washing of equipment, machineries, and vehicles will not 

permitted on site and on un-paved road. 

Contractor Construction Additional 

Safeguard 

C15 Cross 

contamination 

of soils 

All hazardous construction waste and chemicals, such as oils, will 

be stored in well-equipped, leak-tight enclosures. Drums of 

hazardous materials will have drip collectors or be stored in 

bunded areas to avoid spillage to the ground. The storage tanks 

of fuels /chemicals shall be properly maintained and stored in 

bunded area of 110 per cent of their storage capacity.  

Contractor Construction Additional 

Safeguard 

C16 Storage and 

waste 

management 

Wherever possible, reduce the quantity of chemicals and fuel 

stored on site to minimum practical level. Infrequently used 

chemicals will be ordered before they are needed 

Contractor Construction Additional 

Safeguard 
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No. Impact Environmental safeguards Responsibility Timing Standard/ 

additional 

safeguard  

C17 Storage and 

waste 

management 

All servicing, refuelling, stockpiles, waste disposal and storage 

areas will be located as far as possible from the creek to reduce 

potential of pollution via spillage or windblown debris. 

Contractor Construction Additional 

Safeguard 

C18 Storage and 

waste 

management 

No hazardous material will be stockpiled. Contractor Construction Additional 

Safeguard 

C19 Storage and 

waste 

management 

Induction training for employees to increase their awareness of 

chemical management protocols including proper handling and 

storage of chemicals, and emergency response and contingency 

plans 

Contractor 
 

Construction 
 

Additional 
Safeguard 
 

C20 Site Drainage 

and Erosion 

Control 

An Erosion and Sedimentation Control Plan (ESCP) shall be 
developed for the works. The ESCP shall provide for: 

• Disturbed areas will be stabilised to minimise further erosion. 

• The construction footprint will be delineated to ensure that no 
soil disturbance occurs beyond this. 

• Prevent sediment moving off-site and sediment laden water 
entering any water course, drainage lines, or drain inlets. 

• Reduce water velocity and capture sediment on site. 

• Minimise the amount of material transported from site to 
surrounding pavement surfaces. 

• Erosion and sedimentation controls are to be checked and 
maintained on a regular basis and records kept and provided 
on request. 

• Erosion and sediment control measures are to be 
implemented until the works are complete or areas are 
stabilised. 

• Work areas are to be stabilised progressively during the 
works 

• Divert clean water around the site (in accordance with the 
Landcom/Department of Housing Managing Urban 

Contractor Pre-
construction / 
Construction 

Additional 

Safeguard 
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No. Impact Environmental safeguards Responsibility Timing Standard/ 

additional 

safeguard  

Stormwater, Soils and Construction Guidelines (the Blue 
Book)). 

C21 Site Drainage 

and Erosion 

Control 

The maintenance of established stockpile sites during 

construction is to be in accordance with the Roads and Maritime 

Stockpile Site Management Procedures, 2001. 

Contractor Pre-
construction 
Construction 

Additional 

Safeguard  

C22 Site Drainage 

and Erosion 

Control 

The areas requiring excavation/filling will be clearly demarcated to 

ensure that the soils are not disturbed outside of the working 

area. 

Contractor 
 

Construction 
 

Additional 

Safeguard 

C23 Site Drainage 

and Erosion 

Control 

Disturbed areas on the soft shoulders will be stabilised to 

minimise sedimentation to waterways in accordance with the 

landscaping plan. 

Contractor 
 

Post-

Construction 

Additional 

Safeguard 

SW1 Soil and water A Soil and Water Management Plan (SWMP) will be implemented 
as part of the CEMP. The SWMP will identify all reasonably 
foreseeable risks relating to soil erosion and water pollution and 
describe how these risks will be addressed during construction.    
 
The Soil and Water Management Plan (SWMP) will be reviewed 

by a soil conservationist on the Roads and Maritime list of 

Registered Contractors for Erosion, Sedimentation and Soil 

Conservation Consultancy Services. The SWMP will then be 

revised to address the outcomes of the review. 

Contractor 
 
 
 
 
 
Contractor 

Pre-
construction 
 
 
 
Pre-

construction 

Core standard 
safeguard 
 
 
Section 2.1 of QA 

G38 Soil and Water 

Management 

SW2 Water quality Consistent with any specific requirements of the approved SWMP 
and ESCP, control measures will be implemented to minimise 
risks associated with erosion and sedimentation and entry of 
materials to drainage lines and waterways. That will include, but 
not necessarily be limited to:  

Contractor Pre-

construction/ 

Construction 

Additional 

safeguard 
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No. Impact Environmental safeguards Responsibility Timing Standard/ 

additional 

safeguard  

• Early set up and implementation of sediment management 
devices, such as fencing, hay bales, sand bags, catch drains 
and outlet protection structures.  

• Measures to divert or capture and filter water prior to 
discharge, such as drainage channels and first flush  

• Scour protection and energy dissipaters at locations of high 
erosion risk  

• Installation of measures at work entry and exit points to 
minimise movement of material onto adjoining roads, such as 
rumble grids and regular road sweeping 

• Appropriate location and storage of construction materials, 
fuels and chemicals, including bunding where appropriate 

• Pre-construction and construction water quality monitoring 
upstream and downstream of the work site. 

SW3 Kincumber 

Creek works - 

water quality 

An Environmental Work Method Statement (EWMS) will be 
prepared and implemented for works next to and within 
Kincumber Creek. As a minimum, the EWMS will include the 
following: 

• Detailed description of the work activity, including plant and 
equipment to be used. 

• Timing and staging of the activity, including the relationship to 
other activities. 

• Identifying the environmentally sensitive areas (including 
downstream SEPP 14 wetlands), the high risk activities and 
the controls to be applied. 

• Procedures for assessing the performance of the controls 
and taking remedial actions to address any shortcomings 

• Consultation requirements with relevant government 
agencies such as WaterNSW (previously NSW Office of 
Water), DPI (Fishing & Aquaculture) and Office of 
Environment and Heritage, where relevant.  

Contractor  Pre-

construction/ 

Construction 

Additional 

safeguard 
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No. Impact Environmental safeguards Responsibility Timing Standard/ 

additional 

safeguard  

SW4 Soil and water Establish clearing limits and work boundaries that are well defined 

using barrier tape (or equivalent) prior to construction, clearing or 

stripping works commencing. 

Contractor Construction Additional 

safeguard 

SW5 Water quality – 

risk of spills and 

leaks 

Where practicable, locate designated plant refuelling areas, plant 
service/ maintenance areas and concrete/plant wash down areas 
and storage areas at least 5 metres from native vegetation and at 
least 50 metres from the following: 

• A natural surface drainage area 

• A built drainage structure such as a storm water pipe or box 
culvert. 

Contractor  Construction Additional 

safeguard 

SW6 Water quality – 

risk of spills and 

leaks 

Keep liquid chemicals and fuels in bunded storage areas or sheds 

that have the capacity to contain spills from leaky containers or 

from an incident involving a decanting activity. Ensure the bunded 

capacity is at least 120% of the total capacity of all containers 

stored inside the bunded area or shed. 

Contractor  Construction Additional 

safeguard 

SW7 Flooding during 

construction 

A Flood Evacuation and Management Procedure will be prepared 

and implemented as part of the CEMP. 

Contractor Pre-

construction 

Additional 

safeguard  

GW1 Groundwater 

quality 

A dewatering strategy and groundwater management measures 

will be prepared and implemented as part of the Soil and Water 

Management Plan. This will apply for any works where 

groundwater ingress would occur, particularly for the construction 

of piers in Kincumber Creek. Management measures will include 

testing, containment and treatment for any acidic waters. 

Roads and 
Maritime 
 

Pre-
construction 
 

Additional 

safeguard  

GW2 Groundwater 

quality 

Any dewatering activities will be undertaken in accordance with 

the RTA Technical Guideline: Environmental management of 

construction site dewatering in a manner that prevents pollution of 

waters. 

Contractor Construction Additional 

safeguard 
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safeguard  

PL1 Property 

acquisition 

All property acquisition will be carried out in accordance with the 

Land Acquisition Information Guide (Roads and Maritime, 2012a), 

the Land Acquisition (Just Terms Compensation) Act 1991 and 

the NSW Government Land Acquisition Reform 2016. 

Roads and 

Maritime 

project 

manager 

Pre-

construction 

and 

construction 

Core standard 

safeguard 

UD1 Landscape 

character and 

visual impact 

An Urban Design Plan will be prepared to support the final 
detailed project design and implemented as part of the CEMP.   
 
The Urban Design Plan will present an integrated urban design 
for the project, providing practical detail on the application of 
design principles and objectives identified in the environmental 
assessment. The Plan will include design treatments for: 

• Location and identification of existing vegetation and proposed 
landscaped areas, including species to be used. 

• Built elements including retaining walls, bridges and noise 
walls 

• Pedestrian and cyclist elements including footpath location, 
paving types and pedestrian crossings 

• Fixtures such as seating, lighting, fencing and signs 

• Details of the staging of landscape works taking account of 
related environmental controls such as erosion and 
sedimentation controls and drainage 

• Procedures for monitoring and maintaining landscaped or 
rehabilitated areas. 

 
The Urban Design Plan will be prepared in accordance with 
relevant guidelines, including: 

• Beyond the Pavement urban design policy, process and 
principles (Roads and Maritime, 2014)  

• Landscape Guideline (RTA, 2008a) 

• Bridge Aesthetics (Roads and Maritime 2012)  

• Noise Wall Design Guidelines (RTA, 2006) 

Contractor Detailed 

design / pre-

construction 

Core standard 
safeguard  
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No. Impact Environmental safeguards Responsibility Timing Standard/ 

additional 

safeguard  

• Shotcrete Design Guideline (RTA, 2005). 

UD2 Landscape 

character and 

visual impact 

The Urban Design Plan will include a planting palette, which:  

• Is consistent with the adjacent bushland and verge planting 
treatments and adjacent residential planting themes. 

• Provides an attractive, vegetated central roundabout  

• Identifies low maintenance species for medians 

• Where possible provides screen planning to adjacent 
residences where existing screen planting is removed 

• Incorporates screen planting along the Empire Bay Drive 
frontage in the vicinity of the pedestrian lights should it be 
required 

• Location of large trees to have regard to future services, road 
sightlines and current (or future) maintenance access 
requirements. 

Contractor Construction Additional 

safeguard  

UD3 Landscape 

character and 

visual impact 

The detailed design would be an integrated engineering/urban 

design outcome in accordance with the environmental 

assessment, the urban design principles and the project 

objectives. 

Contractor Detailed 

design / pre-

construction 

Additional 

safeguard  

UD4 Landscape 

character and 

visual impact 

Existing large trees vegetation would be maintained and 

protected wherever possible noting that the proposal would result 

in the unavoidable loss of existing roadside vegetation. 

Contractor Construction Additional 

safeguard  

UD5 Landscape 

character and 

visual impact 

A consistent approach would be developed to the detailing of 
medians, street lighting, pedestrian fences, walls (if needed) and 
to the extent possible, integrate with the detailing of new roadside 
elements. 

Contractor Construction Additional 

safeguard  

UD6 Landscape 

character and 

visual impact 

Develop a limited range of materials, colours and textures for built 

elements to achieve a simple uncluttered design. 

Contractor Construction Additional 

safeguard  
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UD7 Landscape 

character and 

visual impact 

The proposal site shall be kept tidy during construction minimising 

visual impact on the adjoining dwellings. 

Contractor Construction Additional 

safeguard  

UD8 Landscape 

character and 

visual impact 

Lighting would not be directed or spill into any adjoining 

landholding or dwelling. Occupants of adjoining dwellings would 

be advised of any night time construction and the proposed 

lighting requirements. 

Contractor Construction Additional 

safeguard  

UD9 Landscape 

character and 

visual impact 

Construction lighting and the pedestrian lights would be in 

accordance with the relevant Australian Standard such as 

AS4282 – Control of the obtrusive effects of outdoor lighting, AS 

1158.4:2015 Lighting for roads and public spaces - Part 4: 

Lighting of pedestrian crossings. 

Contractor Construction Additional 

safeguard  

SE1 Socio-economic A Communication Plan (CP) will be prepared and implemented as 
part of the CEMP to help provide timely and accurate information 
to the community during construction. The CP will include (as a 
minimum):  

• Mechanisms to provide details and timing of proposed 
activities to affected residents, including changed traffic and 
access conditions 

• Contact name and number for complaints. 
 
The CP will be prepared in accordance with the Community 

Involvement and Communications Resource Manual (RTA, 

2008b). 

Construction 

Contractor 

Detailed 

design / pre-

construction 

Core standard 
safeguard  
 
 

SE2 Impacts on 
properties, 
businesses and 
the community 

Road users will be informed of changed conditions, including 
likely disruptions or changes to driveway access during 
construction.  
 

Construction 

Contractor 

Pre-
construction / 
construction 
 

Additional 
safeguard  
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safeguard  

during 
construction  
 

Consultation will be undertaken with all affected landowners and 

businesses where changes and adjustments are necessary for 

safe access to properties.  

Detailed 
design / 
construction 
 

SE3 Community 
impacts during 
construction 
across the 
proposal 
 

Consultation will be undertaken with potentially affected 

residences and businesses prior to the commencement of and 

during works in accordance with Roads and Maritime’s 

Community Involvement and Communications Resource Manual. 

Consultation will include but not limited to door knocks, 

newsletters or letter box drops providing information on the 

proposed works, working hours and a contact name and number 

for more information or to register complaints.  

Roads and 
Maritime/ 
Construction 
contractor  
 

Pre-
construction 
and 
construction  
 

Additional 
safeguard  
 

SE4 Community 
impacts during 
construction 
across the 
proposal 
 

A complaint handling procedure and register will be included in 
the CEMP.  
The complaints register will be maintained throughout 

construction.  

Construction 
contractor  
 

Pre-
construction 
and 
construction  
 

Additional 
safeguard 
 

SE5 Community 
impacts during 
Cochrane 
Street drainage 
works 

The community and local businesses surrounding Cochrane 
Street would be notified of proposed stormwater drainage 
works along Cochrane Street and temporary loss of a small 
number of informal parking spaces along Cochrane Street at 
least five days prior to drainage work commencing.     

Contractor Construction Additional 
safeguard 

AH1 Aboriginal 

heritage 

An Aboriginal Heritage Management Plan (AHMP) will be 

prepared in accordance with the Procedure for Aboriginal cultural 

heritage consultation and investigation (Roads and Maritime, 

2012c) and Standard Management Procedure - Unexpected 

Heritage Items (Roads and Maritime, 2015) and implemented as 

part of the CEMP. It will provide specific guidance on measures 

Contactor Detailed 

design / pre-

construction 

Core standard 
safeguard  
 
Section 4.9 of QA 

G36 Environment 

Protection 
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additional 

safeguard  

and controls to be implemented for managing impacts on 

Aboriginal heritage. The AHMP will be prepared in consultation 

with all relevant Aboriginal groups.  

AH2 Aboriginal 

heritage 

• The Standard Management Procedure - Unexpected Heritage 
Items (Roads and Maritime, 2015) will be followed in the event 
that an unknown or potential Aboriginal object/s, including 
skeletal remains, is found during construction. This applies 
where Roads and Maritime does not have approval to disturb 
the object/s or where a specific safeguard for managing the 
disturbance (apart from the Procedure) is not in place. 

• Work will only re-commence once the requirements of that 
Procedure have been satisfied. 

Contactor Detailed 

design / pre-

construction 

Core standard 
safeguard  
 
Section 4.9 of QA 

G36 Environment 

Protection 

AH3 Aboriginal 

heritage 

A Culture & Heritage Induction provided with initial 
WHS/SWMS site induction to all workers on Unexpected 
Archaeological Finds Procedure and what an unexpected 
find looks like including legislative requirements 

Contractor, 

Roads and 

Maritime 

Pre 

construction/ 

construction 

Additional 
safeguard 

AQ1 Air quality An Air Quality Management Plan (AQMP) will be prepared and 
implemented as part of the CEMP. The AQMP will include, but 
not be limited to: 

• Potential sources of air pollution  

• Air quality management objectives consistent with any 
relevant published EPA and/or OEH guidelines 

• Mitigation and suppression measures to be implemented  

• Methods to manage work during strong winds or other 
adverse weather conditions 

• A progressive rehabilitation strategy for exposed surfaces.  

Contractor Detailed 

design / pre-

construction 

Core standard 
safeguard  
 
Section 4.4 of QA 

G36 Environment 

Protection 

W1 Waste A Waste Management Plan (WMP) will be prepared and 
implemented as part of the CEMP. The WMP will include but not 
be limited to: 

Contractor Detailed 

design / pre-

construction 

Core standard 
safeguard  
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• Measures to avoid and minimise waste associated with the 
project 

• Classification of wastes and management options (re-use, 
recycle, stockpile, disposal) 

• Statutory approvals required for managing both on and off-site 
waste, or application of any relevant resource recovery 
exemptions 

• Procedures for storage, transport and disposal 

• Monitoring, record keeping and reporting.   
 
The WMP will be prepared taking into account the Environmental 

Procedure - Management of Wastes on Roads and Maritime 

Services Land (Roads and Maritime, 2014b) and relevant Roads 

and Maritime Waste Fact Sheets. 

Section 4.2 of QA 

G36 Environment 

Protection 

U1 Utilities Prior to the commencement of works: 

• The location of existing utilities and relocation details will be 
confirmed following consultation with the affected utility 
owners, as outlined in the Communication Plan 

• If the scope or location of proposed utility relocation works 
falls outside of the assessed proposal scope and footprint, 
further assessment will be undertaken. 

Contractor Detailed 

design / pre-

construction 

Core standard 
safeguard  
 
 

HAZ1 Hazards and 

risk 

management 

A Hazard and Risk Management Plan (HRMP) will be prepared 
and implemented as part of the CEMP. The HRMP will include, 
but not be limited to: 

• Details of hazards and risks associated with the activity 

• Measures to be implemented during construction to minimise 
these risks 

• Record keeping arrangements, including information on the 
materials present on the site, material safety data sheets, and 
personnel trained and authorised to use such materials 

Contractor Detailed 

design / pre-

construction 

Core standard 
safeguard  
 
 



 

Empire Bay Drive at The Scenic Road, Kincumber Intersection Upgrade  

Addendum Review of Environmental Factors 70 

No. Impact Environmental safeguards Responsibility Timing Standard/ 

additional 

safeguard  

• A monitoring program to assess performance in managing the 
identified risks 

• Contingency measures to be implemented in the event of 
unexpected hazards or risks arising, including emergency 
situations.   

 
The HRMP will be prepared in accordance with relevant 
guidelines and standards, including relevant Safe Work Australia 
Codes of Practice, and EPA or Office of Environment and 
Heritage publications.   
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7.3 Licensing and approvals 

All relevant licenses, permits, notifications and approvals needed for the Empire Bay Drive at The Scenic 

Road, Kincumber Intersection Upgrade project and when they need to be obtained are listed in Table 7-2. 

Additional or changed licenses and approval requirements identified in this Addendum REF are indicated 

by underlined font.  

Table 7-2: Summary of licensing and approval required 

Instrument Requirement Timing 

Roads Act 1993 

(s138) 

Road occupancy licence to dig up, erect a structure 

or carry out work in, on or over a road 

Prior to start of the 

activity  

Crown Lands Act 

1989 (s6) 

Licence to occupy areas of Crown Land Prior to start of the 

activity 

Water Management 

Act 2000 (s92) 

Water supply work approval required if greater than 

3ML of groundwater needs to be extracted for 

dewatering purposes during construction  

Prior to start of the 

activity 

Fisheries 

Management Act 

1994 (s199) 

Notification and approval from the Minister of Primary 

Industries prior to any dredging or reclamation works 

A minimum of 28 days 

prior to start of work 
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8. Conclusion 

8.1 Justification 

The proposed modification is consistent with the project objectives as stated in Section 2.3 of the Project 

REF and Section 2.2 of this Addendum REF. The proposal provides further positive outcomes for the 

overall project through the provision of further sections of the shared pathway on Empire Bay Drive 

providing connectivity for active transport, additional drainage and culvert works improving water drainage 

and flow. 

8.2 Objects of the EP&A Act 

The objects of the EP&A Act have been reviewed and updated where required to reflect changes in 

impacts due to the proposed modification. Table 8-1 explains how the proposed modification performs 

against the objects of the Act and references earlier sections of this Addendum REF where greater detail is 

provided. 

Table 8-1: Objects of the EP&A Act 

Object Comment 

1.3(a) To promote the social and economic welfare 

of the community and a better environment by the 

proper management, development and 

conservation of the State’s natural and other 

resources. 

While there would be some impacts to the 

environment, including minor additional vegetation 

clearing, the proposed modification would 

contribute to the approved project. The project is 

required to ease existing congestion and to meet 

future growth and increase in traffic volumes. The 

intersection upgrade has been designed to maintain 

the environmental values of the surrounding area 

and while there are some minor exceptions, they 

can be safeguarded against (refer to Chapter 7 of 

the Addendum REF).  

It would also provide social infrastructure in the 

form of a shared pathway connection for cyclists 

and pedestrian improvements to assist with offering 

people greater travel choice and safer access. 

Collectively, this would improve the context and 

setting of the area in the long-term consistent with 

this objective. 

1.3(b) To facilitate ecologically sustainable 

development by integrating relevant economic, 

environmental and social considerations in 

decision-making about environmental planning and 

assessment. 

Ecologically sustainable development is considered 

in Sections 8.2.1 to 8.2.4 of the Project REF. The 

proposed modifications respond to community and 

stakeholder submissions made during the display of 

the REF.  

1.3(c) To promote the orderly and economic use 

and development of land. 

The proposal area is contained within the existing 

road corridor and is consistent with the land use 

zoning provisions of the local environmental plan. 

No acquisition would be required for the proposed  

modification. 
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Object Comment 

 

With the anticipated growth within the area the 

proposal would ease congestion and reduce travel 

times along this section of road now and into the 

future. 

1.3(d) To promote the delivery and maintenance of 

affordable housing. 

Not relevant to the proposed modification. 

1.3(e) To protect the environment, including the 

conservation of threatened and other species of 

native animals and plants, ecological communities 

and their habitats. 

The proposed modification would be implemented 

with specific safeguards and management 

measures that would protect and manage the 

environment. These controls are assessed and 

considered to provide adequate mitigation to 

protect the environment to an acceptable residual 

level during construction and once operational 

(refer to Chapter 7 of this Addendum REF).  

Construction of the proposal would require the 

clearing of some native vegetation. This impact on 

native vegetation, plants and threatened species, 

populations and ecological communities is 

discussed in Section 6.1 of this Addendum REF. 

1.3(f) To promote the sustainable management of 

built and cultural heritage (including Aboriginal 

cultural heritage). 

The proposed modification areas do not contain 

places of non-Aboriginal heritage. Roads and 

Maritime has followed its Procedure for Aboriginal 

Cultural and Heritage Consultation and 

Investigation and completed a Stage 1 assessment 

for the proposed modifications. The assessment 

concluded the proposal is unlikely to harm known 

Aboriginal objects or places. 

1.3(g) To promote good design and amenity of the 

built environment. 

Development criteria for the proposed modification 

included applying urban design, landscape and 

visual principles in the design of the proposal 

elements. The assessment of the proposal has 

been carried and identified moderate-low visual 

impacts. An Urban Design Plan would be prepared 

and implemented during detailed design and 

construction. 

1.3(h) To promote the proper construction and 

maintenance of buildings, including the protection 

of the health and safety of their occupants. 

Not relevant to the project. 

1.3(i) To promote the sharing of the responsibility 

for environmental planning and assessment 

between the different levels of government in the 

State. 

Not relevant to the project. 

1.3(j) To provide increased opportunity for 

community participation in environmental planning 

and assessment. 

Roads and Maritime has consulted the community 

and sought feedback before determining whether to 

build the proposed modification. It has also 
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Object Comment 

committed to continuing its consultation in 

developing the proposal’s design, while planning to 

build the proposal, while the proposal is being built 

and once it is operational. Chapter 5 of this 

Addendum REF describes the detail of how the 

public has been consulted and how they will be 

involved, and they have and would participate in the 

environmental planning and assessment process 

moving forward. 

8.2.1  Ecologically sustainable development 

The application of the principles of ecologically sustainable development to the proposed modification are 

consistent with the project REF.   

8.2.2  Conclusion 

This Addendum REF has examined and taken into account to the fullest extent possible all matters 

affecting or likely to affect the environment by reason of the proposed activity.  

This has included consideration where relevant, of conservation agreements and plans of management 

under the NPW Act, biodiversity stewardship sites under the BC Act, wilderness areas, areas of 

outstanding value, impacts on threatened species, populations and ecological communities and their 

habitats and other protected fauna and native plants. It has also considered potential impacts to matters of 

national environmental significance listed under the Federal EPBC Act. 

A number of potential environmental impacts from the proposed modification have been avoided or 

reduced during the design development and options assessment. The proposed modification as described 

in the Addendum REF best meets the project objectives, but would still result in some impacts on 

biodiversity and traffic and transport. Safeguards and management measures as detailed in this Addendum 

REF would ameliorate or minimise these expected impacts. The proposed modification would also improve 

safety and driving conditions in the long-term. On balance the proposed modification is considered justified 

and the following conclusions are made. 

Significance of impact under NSW legislation 

The proposed modification would not result in a change to the findings of the project REF and Submissions 

Report and would be unlikely to cause a significant impact on the environment. Therefore it is not 

necessary for an environmental impact statement to be prepared and approval to be sought from the 

Minister for Planning under Division 5.2 of the EP&A Act. A Biodiversity Development Assessment Report 

or Species Impact Statement is not required. The proposed modification is subject to assessment under 

Division 5.1 of the EP&A Act. Consent from Council is not required. 

Significance of impact under Australian legislation 

The proposed modification would not likely cause a significant impact on matters of national environmental 

significance or the environment of Commonwealth land within the meaning of the EPBC Act. A referral to 

the Australian Government Department of the Environment and Energy is not required.  
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9. Certification 
This addendum review of environmental factors provides a true and fair review of the proposed modification 

in relation to its potential effects on the environment. It addresses to the fullest extent possible all matters 

affecting or likely to affect the environment as a result of the proposed modification. 

 

 

Lauren Byrne 

Graduate Environmental Consultant 

NGH Environmental 

Date: 8/10/2018 

 

 

Fiona McKay 

Principal Environmental Consultant 

NGH Environmental 

Date: 8/10/2018 

 

 

I have examined this addendum review of environmental factors and accept it on behalf of Roads and 

Maritime Services. 

 

 

 

 

Tony Lai 

Project Engineer, Project Manager 

Roads and Maritime - Greater Sydney Project Office 

Date: 
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Terms and acronyms used in this Addendum REF 

Term /  Acronym Description 

ARI Average Recurrence Interval 

ASS Acid Sulfate Soils 

ASSMAC Acid Sulfate Soils Management Advisory Committee 

BC Act Biodiversity Conservation Act 2016 (NSW) 

Biosecurity Act Biosecurity Act 2015 (NSW) 

CEMP Construction / Contractor’s environmental management plan 

CSM Conceptual Site Model 

DECC Department Energy and Climate Change 

DLALC Darkinjung Local Aboriginal Land Council 

DUAP Department Urban Affairs and Planning 

EEC Endangered Ecological Community 

EIA Environmental impact assessment 

EIS Environmental impact statement 

EP&A Act Environmental Planning and Assessment Act 1979 (NSW). Provides the 

legislative framework for land use planning and development assessment in 

NSW 

EPBC Act Environment Protection and Biodiversity Conservation Act 1999 

(Commonwealth).  Provides for the protection of the environment, especially 

matters of national environmental significance, and provides a national 

assessment and approvals process. 

ESCP Erosion and Sediment Control Plan 

ESD Ecologically sustainable development.  Development which uses, conserves and 

enhances the resources of the community so that ecological processes on which 

life depends, are maintained and the total quality of life, now and in the future, 

can be increased 

FM Act Fisheries Management Act 1994 (NSW) 

Heritage Act Heritage Act 1977 (NSW) 

ISEPP State Environmental Planning Policy (Infrastructure) 2007 

LEP Local Environmental Plan. A type of planning instrument made under Part 3 of 

the EP&A Act. 

LGA Local Government Area 

LoS Level of Service. A qualitative measure describing operational conditions within a 

traffic stream and their perception by motorists and/or passengers. 
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Term /  Acronym Description 

MNES Matters of national environmental significance under the Commonwealth 

Environment Protection and Biodiversity Conservation Act 1999. 

NPW Act National Parks and Wildlife Act 1974 (NSW) 

PACHCI Procedure for Aboriginal and Cultural Heritage Consultation and Investigation 

PCT Plant Community Type 

Roads and Maritime NSW Roads and Maritime Services 

SAC Site Assessment Criteria 

SEPP State Environmental Planning Policy.  A type of planning instrument made under 

Part 3 of the EP&A Act. 

SEPP Coastal 

Wetlands 

State Environmental Planning Policy (Coastal Wetlands) 2018 

TEC Threatened Ecological Community  

TMP Traffic Management Plan 

QA Specifications Specifications developed by Roads and Maritime Services for use with road work 

and bridge work contracts let by Roads and Maritime Services.  
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Appendix A 

Consideration of clause 228(2) factors and matters of national 
environmental significance 
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Clause 228(2) Checklist 

In addition to the requirements of the Is an EIS required? (1995/1996) guideline and the Roads and Related 

Facilities EIS Guideline (DUAP, 1996) as detailed in the Addendum REF, the following factors, listed in 

clause 228(2) of the Environmental Planning and Assessment Regulation 2000, have also been considered 

to assess the likely impacts of the proposed modification on the natural and built environment. 

Factor Impact 

a. Any environmental impact on a community? 

 

During construction, there would be short term negative impacts on the 
community. Potential impacts include traffic and transport and changes to 
landscape character. These impacts have been addressed in Chapter 6 of this 
Addendum REF. 
 
Positive impacts would be achieved in the long term for road users, residents and 

local businesses through improved road design, improved road safety and 

access as well as active transport including a shared path along Empire Bay 

Drive, facilitating connections to the existing cycleway network.  

 

 

Short term negative 

 

 

 

 

Long term positive 

b. Any transformation of a locality? 

 

During construction, there would be short term negative impacts on the 
Kincumber locality due to the introduction of additional construction vehicles and 
activities leading to disruption to noise and landscape character. These impacts 
would be temporary and mitigated with the implementation of safeguards 
discussed in Chapter 6 of the Addendum REF. 
 
During operation, the approved project and proposed modification would improve 

the aesthetic, road safety and travel and freight times of the locality. Connections 

to the existing cycleway network would also be upgraded and improved. In the 

long term the locality would remain substantially the same as existing. 

 

 

Long term minor 

negative 

 

 

 

 

Long term positive 

c. Any environmental impact on the ecosystems of the locality? 

 

Works are generally located within disturbed areas. The proposed modification 

would contribute to the direct loss of a maximum of 0.03 ha of moderate 

condition native vegetation and approximately 0.03 ha of planted/exotic 

vegetation which provides potential habitat for threatened fauna, flora and 

ecological communities. Impacts would be considered to be low risk, given the 

existing disturbance and impact areas required. Impacts to ecosystems would be 

mitigated with the safeguards discussed in Chapter 6 of the Addendum REF. 

 

 

Long term minor 

negative 

d. Any reduction of the aesthetic, recreational, scientific or other environmental 

quality or value of a locality? 

 

Public amenity impacts would be temporary, as discussed in Chapter 6 of the 

Addendum REF. Construction would be temporary and with the implementation 

of safeguards, the works are not likely to reduce the environmental quality or 

value of the site in the long term. The proposed modification would improve the 

aesthetic and road safety of the locality. Connections to the existing cycleway 

network would also be upgraded and improved with the new shared pathway on 

Empire Bay Drive connecting to existing and approved sections of pathway. 

 

 

 

Short term minor 

negative 

 

Long term positive 
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Factor Impact 

e. Any effect on a locality, place or building having aesthetic, anthropological, 

archaeological, architectural, cultural, historical, scientific or social 

significance or other special value for present or future generations? 

 

There would be no impacts on a locality, place or building having aesthetic, 

anthropological, archaeological, architectural, cultural, historical, scientific or 

social significance or other special value for present or future generations, in the 

long term effects on aesthetic values would be positive. 

 

 

 

 

Nil 

f. Any impact on the habitat of protected fauna (within the meaning of the 

Biodiversity Conservation Act 2016)? 

 

The proposed modification would remove around 0.03 ha of native vegetation 

which is potential foraging habitat for protected fauna. Minimal breeding habitat 

for protected fauna is present within the proposal footprint.  

During construction, there is low to very low potential for impact on the habitat of 

protected fauna. Measures to reduce impacts have been recommended in 

Chapter 6 of the Addendum REF, primarily confining the works areas and 

impacts as much as possible and restoring disturbed areas as soon as practical. 

 

 

 

Long term minor 

negative 

g. Any endangering of any species of animal, plant or other form of life, whether 

living on land, in water or in the air? 

 

As noted in item (c), the proposed modification would result in the loss of 0.06 ha 

of potential habitat for threatened fauna, flora and ecological communities. 

Assessments have concluded that the proposal is unlikely to have a significant 

impact. Impacts on protected fauna and flora would be mitigated with the 

safeguards discussed in Chapter 7 of the Addendum REF. 

 

 

 

Long term minor 

negative 

h. Any long-term effects on the environment? 

 

The proposed modification would improve road design, road safety and access 
as well as active transport including a shared path along Empire Bay Drive, 
facilitating connections to the existing cycleway network. 
 
The proposed modification would remove around 0.03 ha of native vegetation. 

 

 

Long term positive 

 

 

 

Long term negative 

i. Any degradation of the quality of the environment? 

 

The proposed modification would temporarily degrade small areas of the 

environment during construction, however, the potential impacts would be 

minimised with the implementation of the safeguards discussed in Chapter 6 of 

the Addendum REF. In the long term the proposal would improve road design, 

improve road safety, access and the existing cycleway network. 

 

 

Short term minor 

negative 

 

Long term positive 

j. Any risk to the safety of the environment? 

 

The proposed modification (construction and operation) are unlikely to pose a 
risk to the safety of the environment with the implementation of the proposed 
mitigation measures outlined in Chapter 6 of the Addendum REF. The 
intersection upgrade would aim to reduce the risk of accidents or incidents in the 
future. 

 

 

Nil 
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Factor Impact 

k. Any reduction in the range of beneficial uses of the environment? 

 

The proposed modification would improve road design, road safety and access 
as well as active transport including a shared path along Empire Bay Drive, 
facilitating connections to the existing cycleway network. 
 
During construction, as discussed in Section 6.2.3, minor traffic impacts and 
potential interruptions traffic flow would temporarily reduce the beneficial use of 
the local road network. 

 

 

Long term positive 

 

 

 

Short term negative 

 

l. Any pollution of the environment? 

 

During construction the main sources of pollution are expected to be from plant 

and equipment, in particular from hydrocarbon spills, and pollution caused by 

sediment laden water from erosion and sedimentation.  

 

Under SEPP (Coastal Management) 2018, Coastal Wetlands and Coastal 

Wetlands proximity areas are located downstream of the proposed works and 

there is low potential for a pollution incident to affect Kincumber Creek. A concept 

Soil and Water Management Report has been prepared for the works. Impacts 

from pollution would be mitigated with the safeguards discussed in Chapter 6 of 

the Addendum REF. 

 

 

Short term negative 

 

 

 

Long term positive 

m. Any environmental problems associated with the disposal of waste? 

 

The proposed modification would involve the removal and disposal of waste 

generated by construction works and vegetation removal, as discussed in 

Section 6.7 of this Addendum REF. These risks would be confined to 

construction and would be mitigated with the safeguards discussed in Chapter 6 

of the Addendum REF. 

 

 

Short term negative 

n. Any increased demands on resources (natural or otherwise) that are, or are 

likely to become, in short supply? 

 

The proposed modification does not require resources that are in short supply. 

 

 

 

Nil 

o. Any cumulative environmental effect with other existing or likely future 

activities? 

 

The cumulative impacts of the proposed modification are discussed in Section 

6.6. Temporary potential cumulative impacts may occur as a result of 

construction activities occurring simultaneously with other projects in the local 

area, however, no significant other nearby projects are known or expected to 

occur simultaneously.  

 

 

 

Nil 

p. Any impact on coastal processes and coastal hazards, including those under 

projected climate change conditions? 

 

The proposed modification would not impact on coastal processes and coastal 

hazards. Projected climate change decisions have been considered in the project 

design. 

 

 

 

Nil 
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Matters of National Environmental Significance 

Under the environmental assessment provisions of the EPBC Act, the following matters of national 

environmental significance and impacts on Commonwealth land are required to be considered to assist in 

determining whether the proposed modification should be referred to the Australian Government 

Department of the Environment and Energy. 

Under the EPBC Act strategic assessment approval a referral is not required for proposed road actions that 

may affect nationally listed threatened species, populations, endangered ecological communities and 

migratory species. Impacts on these matters are assessed in detail as part of this Addendum REF in 

accordance with Australian Government significant impact criteria and taking into account relevant 

guidelines and policies. 

Factor Impact 

a. Any impact on a World Heritage property? 

 

There are no World Heritage listed items located near the proposed modification 

site that would be affected as part of the proposed works. 

 

 

Nil 

b. Any impact on a National Heritage place? 

 

There are no National Heritage listed places located near the proposed 

modification site that would be affected as part of the proposed works. 

 

 

Nil 

c. Any impact on a wetland of international importance? 

 

There would be no impacts on a wetland of international importance. 

 

 

Nil 

d. Any impact on a listed threatened species or communities? 

 

As discussed within the Project REF, assessment of whether the vegetation 

within the study area conforms with the preliminary draft conservation advice for 

Coastal Swamp Oak (Casuarina glauca) Forest of South-east Queensland and 

New South Wales, currently under assessment, was undertaken and determined; 

due to condition thresholds, it does not conform with the draft advice.  

 

No threatened EPBC listed flora were identified during the site survey, however, 

one (1) threatened flora species, Biconvex Paperpark (Melaleuca bioconvexa), 

listed as Vulnerable under the BC ACT and EPBC Act, was observed within the 

study area, however, would not be impacted. Additionally, some threatened 

and/or migratory species may utilise habitat within the proposed work area on 

occasion, however, this would be transient only and abundant and similar habitat 

is located within the surrounding local area.   

 

The Assessment of significance concluded that the proposed modification is 

unlikely to have significant impact. 

 

 

Potential long term 

minor negative 

e. Any impacts on listed migratory species? 

 

The proposed modification would not impact on a listed migratory species. 

 

 

Nil 

f. Any impact on a Commonwealth marine area? 

 

The proposed modification would not impact on a Commonwealth marine area. 

 

 

Nil 
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Factor Impact 

g. Any impact to the Great Barrier Reef Marine Park? 

 

The proposed modification would not impact on the Great Barrier Reef Marine 

Park. 

 

 

Nil 

h. Does the proposed modification involve a nuclear action (including uranium 

mining)? 

 

The proposed modification does not involve nuclear action. 

 

 

 

N/A 

i. Any impact on a water resource, in relation to coal seam gas development 
and large coal mining development? 

 

The proposed modification does not impact on a water resource and does not 

involve a coal seam gas or large coal mining development. 

 

 

 

N/A 

j. Additionally, any impact (direct or indirect) on Commonwealth land? 

 

No direct or indirect impacts to Commonwealth Land are expected. 

 

 

Nil 
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Appendix B 

Plans of the proposed modification 
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Appendix C 

Site photographs 

 



 
Plate 1 View from eastern side of Empire Bay Drive from Sundowner Avenue looking north 

 
Plate 2 View of Empire Bay Drive looking south towards round-a-bout 



 
Plate 3 Eastern side of Kincumber Creek looking down from Empire Bay Drive 

 
Plate 4 Western side of Kincumber Creek looking down from Empire Bay Drive 



 
Plate 5 View of informal parking on northern side of Cochrone Street, looking west 

 
Plate 6 Location of site office within Kincumber Trade Centre 



 
Plate 7 View south down Empire Bay Drive from the western side of the intersection of Kerta Road 

 

 
Plate 8 Service Road on northern side of Empire Bay Drive- location for ancillary site extension, showing informal public parking 



 
Plate 9 Service road looking north towards Empire Bay Drive- location for ancillary site extension for parking for construction vehicles and 
the public 
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Appendix D 

AHIMS search 

  



AHIMS Web Services (AWS)
Search Result Purchase Order/Reference : 18-330

Client Service ID : 353964

Date: 28 June 2018NGH Environmental - Newcastle

7/11 Union St  

Newcastle West  New South Wales  2302

Dear Sir or Madam:

AHIMS Web Service search for the following area at Lat, Long From : -33.4734, 151.3937 - Lat, Long To : 

-33.4717, 151.3964 with a Buffer of 50 meters, conducted by Lauren Byrne on 28 June 2018.

Email: lauren.b@nghenvironmental.com.au

Attention: Lauren  Byrne

The context area of your search is shown in the map below. Please note that the map does not accurately 

display the exact boundaries of the search as defined in the paragraph above. The map is to be used for 

general reference purposes only.

A search of the Office of the Environment and Heritage AHIMS Web Services (Aboriginal Heritage Information 

Management System) has shown that:

 0

 0

Aboriginal sites are recorded in or near the above location.

Aboriginal places have been declared in or near the above location. *



If your search shows Aboriginal sites or places what should you do?

Important information about your AHIMS search

You can get further information about Aboriginal places by looking at the gazettal notice that declared it. 

Aboriginal places gazetted after 2001 are available on the NSW Government Gazette 

(http://www.nsw.gov.au/gazette) website. Gazettal notices published prior to 2001 can be obtained from 

Office of Environment and Heritage's Aboriginal Heritage Information Unit upon request

Aboriginal objects are protected under the National Parks and Wildlife Act 1974 even if they are not recorded 

as a site on AHIMS.

You must do an extensive search if AHIMS has shown that there are Aboriginal sites or places recorded in the 

search area.

If you are checking AHIMS as a part of your due diligence, refer to the next steps of the Due Diligence Code of 

practice.

AHIMS records information about Aboriginal sites that have been provided to Office of Environment and 

Heritage and Aboriginal places that have been declared by the Minister;

Information recorded on AHIMS may vary in its accuracy and may not be up to date .Location details are 

recorded as grid references and it is important to note that there may be errors or omissions in these 

recordings,

Some parts of New South Wales have not been investigated in detail and there may be fewer records of 

Aboriginal sites in those areas.  These areas may contain Aboriginal sites which are not recorded on AHIMS.

This search can form part of your due diligence and remains valid for 12 months.

The information derived from the AHIMS search is only to be used for the purpose for which it was requested. 

It is not be made available to the public.

3 Marist Place, Parramatta NSW 2150

Locked Bag 5020 Parramatta NSW 2220

Tel: (02) 9585 6380 Fax: (02) 9873 8599

ABN 30 841 387 271

Email: ahims@environment.nsw.gov.au

Web: www.environment.nsw.gov.au
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6 June 2018 
 
 
ID: A22931905 
 
 
Jennifer McKinney 
Senior Environment Officer Greater Sydney Program Office 
Environment | Stakeholder and Community Engagement 
Central Coast Office 
Lv 2, 1 Bryant Dve, Tuggerah NSW 2259 
 
 
Dear Jennifer, 
 
 
Preliminary assessment results for Empire Bay Drive and The Scenic Road 
intersection upgrade, Kincumber located within the Central Coast Council LGA 
based on Stage 1 of the Procedure for Aboriginal cultural heritage consultation 
and investigation (the procedure). 
 
The project study works (Figure B), as described in the Stage 1 assessment checklist 
(Figure C) was assessed as being unlikely to have an impact on Aboriginal cultural 
heritage. Please see Figure A for project location.  
 
The assessment is based on the following due diligence considerations: 
 

 The project is unlikely to harm known Aboriginal objects or places. 

 The AHIMS search did not indicate moderate to high concentrations of 

Aboriginal objects or places in the study area. 

 The study area does not contain landscape features that indicate the 

presence of Aboriginal objects, based on the Office of Environment and 

Heritage’s Due diligence Code of Practice for the Protection of Aboriginal 

objects in NSW and the Roads and Maritime Services’ procedure.  

 The cultural heritage potential of the study area appears to be reduced due to 

past disturbance, industrial area and previous road works. 

 There is an absence of sandstone rock outcrops likely to contain Aboriginal 

art.  

 
Your project may proceed in accordance with the environmental impact assessment 
process, as relevant, and all other relevant approvals. 
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If the scope of your project changes, you must contact me and your regional 
environmental staff Deborah Swan deborah.swan@rms.nsw.gov.au to reassess any 
potential impacts on Aboriginal cultural heritage. 
 
Safe Guards:  Please be vigilant for further potential Aboriginal objects like shell 
middens when working around water ways and culverts. A Culture & Heritage 

Induction provided with initial WHS/SWMS site induction to all workers on 

Unexpected Archaeological Finds Procedure and what an unexpected find looks 
like including legislative requirements. Please note that if any potential Aboriginal 
objects (including skeletal remains) are discovered during the course of the project, 
all works in the vicinity of the find must cease. Follow the steps outlined in the Roads 
and Maritime Services’ Unexpected Archaeological Finds Procedure.  
 
 
For further assistance in this matter and do not hesitate to contact me. 
 
 
Yours faithfully 

 
Deborah Swan 
Aboriginal Cultural Heritage Advisor – Hunter 
___________________________________________________________________ 
 
Figure A. Project Location – google maps Empire Bay Drive Kincumber 
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Figure B. The Project Map – (From REF) Showing environment Sensitive Areas     
                Empire Bay Drive and The Scenic Road intersection upgrade, Kincumber. 
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Activity checklist  
Procedure for Aboriginal cultural heritage consultation and 
investigation - Resource 1 
 
 

1. Project details  
Project name: Empire Bay Drive/ The Scenic Road intersection upgrade, Kincumber. 
 
Name of project manager: Tony Lai 
 
Name of Aboriginal cultural heritage advisor: Deborah Swan 
 
Project WBS#: P.0023634.05.002 
 
2. Purpose of this assessment 
This resource provides a checklist of actions associated with the four stages of the Procedure for 
Aboriginal cultural heritage consultation and investigation. It can be used to: 

 Assist Roads and Maritime Services staff to ensure that the appropriate actions have been 
completed for a particular project.  

 Demonstrate that the Roads and Maritime Services has been duly diligent in considering 
potential harm to Aboriginal cultural heritage prior to: 
o Construction work occurring within the project footprint for the Empire Bay Proposal, in 

particular the following areas that are subject to assessment under an Addendum review 
of environmental factors (REF):   
 Kincumber creek works to remove accumulated sediment deposited at the culverts, 

upstream side  
 Provide equipment access to remove accumulated sediment and environmental 

controls. 
o Extending construction works within the road corridor further: 

 North along Empire Bay Drive between Kincumber Creek and Tora Avenue to widen 
the existing footpath (along the southbound lane) 

 West within Cochrone Street to install new stormwater drainage beneath existing 
pavement and to connect to the existing drainage outlet to Kincumber Creek. 

o Property adjustments for turning bays at five addresses along Empire Bay Drive 
o Lease of a commercial property at Kincumber Trade Centre as a site office. 

 
A copy of this checklist must be kept on the project file. 
 
Glossary  
 
The following terms are used in this resource: 
 
ACHA – Aboriginal cultural heritage advisor 
AFG – Aboriginal focus group meeting 
AHIMS – OEH’s Aboriginal heritage information management system 
CHAR – Cultural heritage assessment report 
OEH – Office of Environment and Heritage 
PM – Project manager 
RES – Regional environmental staff 
SES(H) – Senior Environmental Specialist (Heritage)  
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3. Action checklist 
 

Stage  Action  Completed 
 

 

Date 
completed and 
signature 

Stage 
1 

Action 1: Is the activity exempt development in 
accordance with the Environmental assessment 
procedure for routine and minor works? If yes, the 
project may proceed in accordance with all other 
relevant approvals. If no, proceed to Action 2. 
 
No, the activity is not exempt. 

 
No. 

06/07/2018 

 

Action 2: Undertake a Basic Search of AHIMS. 
Are sites located in the study area? If yes, 
undertake an Extensive Search. 
 
AHIMS search undertaken 29 June 2018, 
including a 200m buffer area, indicating no 
Aboriginal sites or declared Aboriginal places 
recorded in or near the proposal area.  

 
 

No. 

06/07/2018 

 

Action 3: Provide project details and AHIMS 
results to ACHA and RES. 
 

 AHIMS search is attached.  

 Environment Sensitive Areas map is attached 
illustrating the expanded project footprint that 
would be disturbed during construction. The 
project REF has been determined and an 
Addendum REF is now proposed for additional 
works as described previously in section 2 of 
this checklist (ie drainage on Cochrone Street, 
footpath widening on eastern side of Empire 
Bay Drive, property adjustments and lease for 
a site office. 

 29/06/2018 
 

Action 4: ACHA and RES to advise PM whether 
the project is likely to harm Aboriginal objects or 
places.  

 
No. 

06/07/2018 

 

Outcomes: Are known or potential impacts to 
objects or places likely?  
 
If no, proceed in accordance with all other 
relevant approvals and environmental impact 
assessment processes.  
 
If yes, proceed to Stage 2.  
 
Note: For large or complex projects, it may not be 
feasible to do a Stage 2 survey.  Has a cultural 
heritage constraints mapping been suggested 
instead? If yes, engage an archaeologist and 
Aboriginal stakeholders to prepare this.  

 
      No.  

06/07/2018 
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ISEPP 

Council related infrastructure or services 

Issue Potential impact Yes / No If ‘yes’ consult 

with the relevant 

local council(s).  

ISEPP 

clause 

Stormwater Are the works likely to have a substantial 

impact on the stormwater management 

services which are provided by council?  

 

No N/A ISEPP 

cl.13(1)(a) 

Traffic Are the works likely to generate traffic to 

an extent that will strain the capacity of 

the existing road system in a local 

government area? 

 

No N/A ISEPP 

cl.13(1)(b) 

Sewerage 

system 

Will the works involve connection to a 

council owned sewerage system? If so, 

will this connection have a substantial 

impact on the capacity of any part of the 

system? 

 

 

No N/A ISEPP 

cl.13(1)(c) 

Water usage Will the works involve connection to a 

council owned water supply system? If 

so, will this require the use of a 

substantial volume of water? 

No  N/A ISEPP 

cl.13(1)(d) 

Temporary 

structures 

Will the works involve the installation of a 

temporary structure on, or the enclosing 

of, a public place which is under local 

council management or control? If so, will 

this cause more than a minor or 

inconsequential disruption to pedestrian 

or vehicular flow? 

Yes Central Coast 

Council  

ISEPP 

cl.13(1)(e) 

Road & 

footpath 

excavation 

Will the works involve more than minor or 

inconsequential excavation of a road or 

adjacent footpath for which council is the 

roads authority and responsible for 

maintenance? 

Yes Central Coast 

Council 

ISEPP 

cl.13(1)(f) 

 



 

  

Local heritage items 

Issue Potential impact Yes / No If ‘yes’ consult 

with the relevant 

local council(s)  

ISEPP 

clause 

Local heritage Is there is a local heritage item (that is 

not also a State heritage item) or a 

heritage conservation area in the study 

area for the works?  If yes, does a 

heritage assessment indicate that the 

potential impacts to the heritage 

significance of the item/area are more 

than minor or inconsequential? 

No N/A ISEPP 

cl.14 

 

Flood liable land 

Issue Potential impact Yes / No If ‘yes’ consult 

with local 

Council(s) 

ISEPP 

clause 

Flood liable 

land 

Are the works located on flood liable 

land?  

If so, will the works change flood patterns 

to more than a minor extent? 

Yes 

 

No 

N/A ISEPP 

cl.15 

 

Public authorities other than councils 

Issue Potential impact Yes / 

No 

If ‘yes’ consult 

with 

ISEPP 

clause 

National parks 

and reserves 

Are the works adjacent to a national park 

or nature reserve, or other area reserved 

under the National Parks and Wildlife Act 

1974, or on land acquired under that 

Act? 

No N/A ISEPP 

cl.16(2)(a) 

National parks 

and reserves 

Are the works on land in Zone E1 

National Parks and Nature Reserves or 

in a land use zone equivalent to that 

zone? 

No N/A ISEPP 

cl. 16(2)(b) 

Aquatic 

reserves and 

marine parks 

Are the works adjacent to an aquatic 

reserve or a marine park declared under 

the Marine Estate Management Act 

2014?  

No N/A ISEPP 

cl.16(2)(c) 

Sydney Harbour 

foreshore 

Are the works in the Sydney Harbour 

Foreshore Area as defined by the 

Sydney Harbour Foreshore Authority Act 

1998? 

No N/A ISEPP 

cl.16(2)(d) 



 

  

Issue Potential impact Yes / 

No 

If ‘yes’ consult 

with 

ISEPP 

clause 

Bush fire prone 

land 

Are the works for the purpose of 

residential development, an educational 

establishment, a health services facility, 

a correctional centre or group home in 

bush fire prone land?  

No N/A ISEPP 

cl.16(2)(f) 

Artificial light Would the works increase the amount of 

artificial light in the night sky and that is 

on land within the dark sky region as 

identified on the dark sky region map? 

(Note: the dark sky region is within 200 

kilometres of the Siding Spring 

Observatory) 

No N/A ISEPP 

cl. 16(2)(g) 

Defence 

communications 

buffer land 

Are the works on buffer land around the 

defence communications facility near 

Morundah? (Note: refer to Defence 

Communications Facility Buffer Map 

referred to in clause 5.15 of Lockhardt 

LEP 2012, Narrandera LEP 2013 and 

Urana LEP 2011). 

No N/A ISEPP 

cl. 16(2)(h) 

Mine 

subsidence 

land 

Are the works on land in a mine 

subsidence district within the meaning of 

the Mine Subsidence Compensation Act 

1961? 

No N/A ISEPP 

cl. 16(2)(i) 
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Executive summary 

This Biodiversity Assessment (BA) addresses the potential impacts to biodiversity associated 
with the proposed modifications to the approved Empire Bay Drive at The Scenic Road, 
Kincumber Intersection Upgrade project. It provides an update to the Biodiversity Assessment 
(BA) completed by NGH Environmental in February 2018 (NGH Environmental, 2018a) and is 
designed to be read in conjunction with that document.  
 
Key changes of the modified project include: 

• Kincumber Creek drainage works 

• Drainage duplication on Cochrone Street 

• Turning bays for properties at 13, 15, 17, 19 and 21 Empire Bay Drive 

• Pedestrian refuge adjustment south of Kerta Road 

• Shared pathway between Bridge Street and Kerta Road 

• Lease of commercial property on Kincumber Trade Centre for a site office 

• Expansion of ancillary sites 

• Use of an existing Somersby compound site for acid sulfate soil treatment. 
 

Additional studies 

Additional studies were undertaken to assess the potential impacts of the modifications 
including: 

• An updated desktop assessment 

• Field validation of areas not previously surveyed  

• Opportunistic fauna sightings where suitable habitat was present 

• Survey of weed species present and their abundance 

• Targeted search for Myrtle rust. 
 
The results of the additional studies were consistent with those of the original BA. One 
additional threatened species was recorded during the surveys; Biconvex Paperbark 
(Melaleuca biconvexa). No other threatened species or Endangered Ecological Communities 
(EECs) additional to those identified in the original BA were considered to have the potential to 
occur within the proposed modification site. 
 
Revised safeguards and mitigation measures 
It is the recommendation of this BA that additional safeguards and mitigation measures be 
added to those previously prescribed in the original BA dated February 2018. Section 5 of this 
report outlines the additional safeguards and mitigation measures relating to the proposed 
modification. 
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Glossary of terms 
 
Definitions  

Cumulative impact The impact on the environment which results from the incremental impact of the action 
when added to other past, present, and reasonably foreseeable future actions. 
Cumulative impacts can result from individually minor but collectively significant 
actions taking place over a period of time. Refer to Clause 228(2) of the EP&A 
Regulation 2000 for cumulative impact assessment requirements. 

Direct impact Where a primary action is a substantial cause of a secondary event or circumstance 
which has an impact on a protected matter (ref 
http://www.environment.gov.au/system/files/resources/0b0cfb1e-6e28-4b23-9a97-
fdadda0f111c/files/environment-assessment-manual.pdf). 

Habitat An area or areas occupied, or periodically or occasionally occupied, by a species, 
population or ecological community, including any biotic or abiotic component (OEH 
2014). 

Indirect impact Where an event or circumstance is a direct consequence of the action (ref 
http://www.environment.gov.au/system/files/resources/0b0cfb1e-6e28-4b23-9a97-
fdadda0f111c/files/environment-assessment-manual.pdf). 

Matters of NES A matter of national environmental significance (MNES) protected by a provision of 
Part 3 of the EPBC Act 

Mitchell landscape Landscapes with relatively homogeneous geomorphology, soils and broad vegetation 
types, mapped at a scale of 1:250,000 (OEH 2014). 

Mitigation Action to reduce the severity of an impact. (OEH 2014). 

Mitigation measure  Any measure that facilitates the safe movement of wildlife and/or prevents wildlife 
mortality. 

Population All the individuals that interbreed within a given area.  

Proposal area/ 
Proposal site 

The area of land that is directly impacted on by a proposed Major Proposal that is 
under the EP&A Act, including access roads, and areas used to store construction 
materials (OEH 2014). 

Study area  The area directly affected by the development and any additional areas likely to be 
affected by the development, either directly or indirectly (OEH 2014). 

Target species A species that is the focus of a study or intended beneficiary of a conservation action 
or connectivity measure. 

 
Abbreviations  

AOBV Areas of Outstanding Biodiversity Value 

BBCC BioBanking Credit Calculator 

BC Act Biodiversity Conservation Act 2016 (NSW) 

BDAR Biodiversity Development Assessment Report 

Biosecurity Act Biosecurity Act 2015 (NSW) 

BVT Biometric Vegetation Type 

CEMP Construction Environmental Management Plan 

DECC Department of Environment and Climate Change (NSW) 

DP&E Department of Planning and Environment 

DPI Department of Primary Industries 

EEC Endangered ecological community 

EIS Environmental Impact Statement 

EP&A Act Environmental Planning and Assessment Act 1979 (Federal) 

EPBC Act Environment Protection and Biodiversity Conservation Act 1999 (Federal) 

FBA Framework for Biodiversity Assessment  

FM Act Fisheries Management Act 1994 (NSW) 

GDE Groundwater dependent ecosystems 
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IBRA Interim Biogeographically Regionalisation of Australia 

LGA Local Government Area 

LLS Local Land Service 

MNES Matters of National Environmental Significance 

NPWS National Parks and Wildlife Service 

OEH Office of Environment and Heritage 

PCT Plant Community Type 

REF Review of Environmental Factors 

Roads and Maritime Roads and Maritime Services (NSW) 

SEPP State Environmental Planning Policy 

SIS Species Impact Statement  

TECs Threatened Ecological Communities 

ToS Test of significance  

TSPD Threatened Species Profile Database 

VIS Vegetation information system 
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1 Introduction 

1.1 Proposal background 

Roads and Maritime Services NSW (Roads and Maritime) proposes to upgrade the 
intersection of Empire Bay Drive at The Scenic Road and Cochrone Street, Kincumber (the 
proposal). Empire Bay Drive is a state road (MR349) providing a critical north-south link 
between the town centres of Woy Woy, Umina and Ettalong to the south, and Kincumber, 
Terrigal and Erina to the north. The need to upgrade the intersection is driven by congestion 
and delays experienced during peak and Saturday mornings. Queues during these peaks can 
extend up to three kilometres. Upgrading the intersection would also improve road safety. 
 
The project is located within the Central Coast Council local government area (LGA) 
approximately 4.5 kilometres from the Central Coast Highway south of Avoca Drive (Figure 
1-3). 
 
A review of environmental factors (REF), including a Biodiversity Assessment, was prepared 
for the Empire Bay Drive at The Scenic Road, Kincumber Intersection Upgrade in March 2018 
(referred to as the project REF). The project REF was placed on public display between 19 
March and 13 April 2018 for community and stakeholder comment. A submissions report 
dated May 2018 was prepared to respond to issues raised.  
 
The project was approved on 21 May 2018. Modifications to the project are now proposed and 
require an assessment as a modification. 
 
This addendum review of environmental factors (REF) has been prepared by NGH 
Environmental on behalf of Roads and Maritime Greater Sydney Project Office. For the 
purposes of these works, Roads and Maritime is the proponent and the determining authority 
under Division 5.1 of the Environmental Planning and Assessment Act 1979 (EP&A Act). 
 
This addendum BA is to be read in conjunction with the project REF and BA and submissions 
report. The purpose of this addendum BA is to describe the proposed modification, to 
document and assess the likely impacts of the proposed modification on the environment, and 
to detail mitigation and management measures to be implemented. 
 

1.2 The proposal 

Key features of the proposed modification include: 

• Kincumber Creek drainage works 

• Drainage duplication on Cochrone Street 

• Turning bays for properties at 13, 15, 17, 19 and 21 Empire Bay Drive 

• Pedestrian refuge adjustment south of Kerta Road 

• Shared pathway between Bridge Street and Kerta Road 

• Lease of commercial property on Kincumber Trade Centre for a site office 

• Expansion of ancillary sites 

• Use of an existing Somersby compound site for acid sulfate soil treatment. 
 
These are further described below. 
 
For the purposes of this report, the following definitions apply: 

• Proposed work area: the area directly impacted by the proposed modification including 
ancillary facilities (also known as the proposal footprint) 

• Study area: is the area surveyed for the purposes of this assessment and includes the 
proposed work area and immediate surrounds 
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• The study locality is defined as the area within a 10 kilometre radius of the proposed work 
area. 

1.2.1 Kincumber Creek drainage works 

The approved project includes the widening of the footpath over Kincumber Creek and works 
within Kincumber Creek, as described in the project REF, and includes: 

• Removal of existing guardrail and handrail over culvert 

• Demolition of existing wing wall and/or headwall to allow for new construction, if required 

• Existing concrete footpath to be reconstructed 

• Piles (600mm diameter) to be constructed to support the concrete slab extension (two 
either side of the culvert on both sides of road; ie. four piles in total) 

• Pedestrian decking structure (slab and beam) to be installed to provide walkway extension 
on both sides of the road 

• Pedestrian fence to be installed 

• Maintenance of the pipe culverts to clear existing debris within the pipes would be 
undertaken as part of the works (maintenance work is covered by the RMS Code of 
Practice for Minor Work in NSW waterways). 

 
Further changes to the scope of works have been made which now require an assessment in 
an Addendum REF and BA. The approved project included impacts on the immediate 
surrounds of Kincumber Creek at Empire Bay Drive. Further assessment of the condition of 
the Creek has found a build-up of sediment on the south-east corner of the upstream section 
of Kincumber Creek, obstructing flows through the culvert. Additional culvert works are now 
proposed in Kincumber Creek up and downstream of the pipe culverts within the creek to: 
 

• Allow access to the pipes to remove accumulated upstream sediment on the south-east 
corner of the Creek 

• To clean out debris within the pipes  

• To improve flows within Kincumber Creek.  
 
The works would involve removal of upstream accumulation of sediment (i.e. the sand bank at 
the entry to the culverts) and removal of vegetation growing upon it. The existing piped culvert 
is partially obstructed, reducing flow capacities in significant rainfall events, exacerbating 
sediment accumulation and causing localised streambank erosion. To clean out the blockage, 
sand bank and vegetation established upon it, the work methodology would entail the 
following: 
 

• Temporary installation of flow diversion that reduces upstream flows through the active 
work zone and downstream tidal influx into the work zone. This would allow safe access of 
machinery and would isolate the area of work to prevent loss of sediment downstream. A 
Contingency Plan would be prepared if works were to be impacted by forecasted heavy 
rainfall. 

• Temporary blockage of fish passage would be required and as a result, consultation with 
Department of Primary Industries (Fisheries) has occurred when developing this work 
methodology. 

• Removal of vegetation on the sand bank (refer to Figure 1-1) 

• Excavation of accumulated sediment 

• Disposal of excavated accumulated sediment and embankment stabilisation 

• Removal of temporary flow diversion measures and return creek flows to allow fish 
passage.  

 
The impact footprint includes allowance for plant and for partial flow diversion while clearing 
out debris from pipes. Construction work within the culvert, including desilting of accumulated 
sediments, debris removal, and stabilisation of streambed and embankments, would be 
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undertaken during daylight hours. The anticipated duration of the desilting and restoration 
works is estimated to be less than two weeks from the commencement of works to completion. 
 

 
Figure 1-1 Vegetation growing on accumulated sediment, to be removed, Kincumber Creek 

 

1.2.2 Drainage duplication on Cochrone Street  

Stormwater drainage is to be duplicated on the northern side of Cochrone Street, east of the 
Empire Bay Drive roundabout intersection. This would include new drainage installation, 
connecting to the existing culvert, with works at the culvert for the connection, and connecting 
to the existing pipe crossing at the western end of Cochrone Street.  
The existing culvert outlet to the creek, located within the road reserve on the north side of 
Cochrone Street, would not be impacted by the proposed works. 
No vegetation clearing is required for the proposed work and sections of informal verge 
parking on the northern side of Cochrone Street would be impacted temporarily during 
construction. The additional drainage would be within the road reserve.  
 
For the installation of stormwater drainage along Cochrone Street, access to some informal 
parking along this street would be interrupted temporarily each day as a section of the 
stormwater pipeline is progressively built.  Excavations would be backfilled at the end of each 
day and at the completion of each section. 
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1.2.3 Turning bays for 13, 15, 17, 19 and 21 Empire Bay Drive 

To improve access at residences on the eastern side of Empire Bay Drive, north of Sundowner 
Avenue, turning bays are proposed to be included within the driveways and footpath areas at 
residences 13, 15, 17, 19 and 21 Empire Bay Drive. Some vegetation would be required to be 
removed. A parking shoulder no longer exists as a result of the project REF as the space is 
now used as a through lane against the kerb. To avoid the situation of reversing onto the 
southbound carriageway, a T-turn has been created to allow residents to enter and exit in a 
forward motion. 
 

1.2.4 Shared pathway between Bridge Street and Kerta Road 

To further improve consistent shared pathway connections along Empire Bay Drive a shared 
pathway between Bridge Street, Kerta Road, the approved relocated bus stop and Empire Bay 
Drive is proposed. 
 
The proposed shared pathway section south of Kerta Road, which runs in a north-south 
direction, would be constructed over an existing gravel path. The proposed shared pathway 
would then connect to the northern side of Bridge Street via the approved relocated bus stop. 
The shared pathway would then continue from the southern side of Bridge Street to rejoin at 
Empire Bay Drive. This modification would provide an improved consistent shared pathway for 
pedestrians and cyclists of Empire Bay Drive. No vegetation, including trees would be 
removed for the shared pathway. 

1.2.5 Other works 

As part of the proposed modification additional works are required which include: 

• Pedestrian refuge adjustments south of Kerta Road within the centre of Empire Bay Drive 

• Lease of commercial property on Kincumber Trade Centre for a site office 

• Expansion of stockpile and storage sites 

• Use of an existing Somersby compound site for Acid Sulfate Soil treatment. 
 
These modifications do not involve vegetation removal and would not have any additional 
biodiversity impacts than the approved project. 

1.3 Legislative context  

The description of the proposed work and assessment of associated environmental impacts 
has been undertaken in context of clause 228 of the Environmental Planning and Assessment 
Regulation 2000, Is an EIS Required? Best Practice Guidelines for Part 5 of the Environmental 
Planning and Assessment Act 1979 (Is an EIS Required? guidelines) (DUAP, 1995/1996), 
Roads and Road Related Facilities EIS Guideline (DUAP, 1996), the Biodiversity Conservation 
Act 2016 (BC Act), the Fisheries Management Act 1994 (FM Act), and the Australian 
Government’s Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act).  
 
In doing so, the addendum REF helps to fulfil the requirements of: 

• Section 5.5 of the EP&A Act including that Roads and Maritime examine and take into 
account to the fullest extent possible, all matters affecting or likely to affect the environment 
by reason of the activity. 

 
The findings of the addendum REF and BA would be considered when assessing: 

• Whether the proposed modification is likely to result in a significant impact on the 
environment and therefore the necessity for an environmental impact statement to be 
prepared and approval to be sought from the Minister for Planning under Division 5.2 of the 
EP&A Act. 
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• The significance of any impact on threatened species as defined by the BC Act and/or FM 
Act, in section 1.7 of the EP&A Act and therefore the requirement for a Species Impact 
Statement or a Biodiversity Development Assessment Report. 

• The significance of any impact on nationally listed biodiversity matters under the EPBC 
Act, including whether there is a real possibility that the activity may threaten long-term 
survival of these matters, and whether offsets are required and able to be secured. 
 

The potential for the proposed modification to significantly impact any other matters of national 

environmental significance or Commonwealth land and therefore the need to make a referral 

to the Australian Government Department of the Environment and Energy for a decision by the 

Australian Government Minister for the Environment on whether assessment and approval is 

required under the EPBC Act. 

1.3.1 NSW Biosecurity Act 2015 

The Biosecurity Act 2015 and its subordinate legislation commenced on the 1st July 2017. The 
Biosecurity Strategy 2013-2021 and Biosecurity Act 2015 (which repealed the Noxious Weeds 
Act 1993) provide a streamlined, clear framework for safeguarding primary industries, natural 
environments and communities from a range of pests, diseases and weeds. The broad 
objectives of this Act and for biosecurity in NSW are to manage biosecurity risks from animal 
and plant pests and diseases, weeds and contaminants by: 

• Preventing their entry into NSW 

• Quickly finding, containing and eradicating any new entries 

• Effectively minimising the impacts of those pests, diseases, weeds and contaminants that 
cannot be eradicated through robust management arrangements. 

 
The Biosecurity Act 2015 provides a flexible and responsive statutory framework to help 
achieve these objectives for the benefit of the NSW economy, environment and community. 
Priority weeds identified within the study area and associated impacts are assessed in Section 
4. 

1.3.2 Fisheries Management Act 1994 (FM Act) 

The objects of the Fisheries Management Act 1994 (FM Act) are to conserve, develop and 
share the fishery resources of the State for the benefit of present and future generations. The 
Act sets out to ensure that the impact of any action affecting threatened species, populations 
and ecological communities of fish and marine vegetation is properly assessed. Amongst 
other matters, the FM Act sets out to develop habitat protection plans and protect marine 
vegetation and other habitats. It also sets out criteria for the issue of licenses or ministerial 
orders for activities likely to harm protected or threatened species, populations or ecological 
communities or damage critical habitats. Roads and Maritime requires an approval under 
section 199 of the FM Act from the Department of Primary Industries.  Section 5A of the EP&A 
Act lists a number of factors to be taken into account when deciding if there is the likelihood of 
a significant impact on threatened species, populations and their habitat or on ecological 
communities. If there is a chance of an impact, then a Test of Significance (ToS) is required to 
determine the significance of the impact.  
 
Within the study area there is one water course, Kincumber Creek, which is crossed by Empire 
Bay Drive. Kincumber Creek at Empire Bay Drive is not mapped as Key Fish Habitat. A multi-
pipe culvert draining Kincumber Creek crosses underneath Empire Bay Drive.  
 
The approved project REF and BA included impacts on the immediate surrounds of 
Kincumber Creek at Empire Bay Drive. Further assessment of the condition of the Creek has 
found a build-up of sediment on the south-east corner of the upstream section of Kincumber 
Creek, obstructing flows through the culvert.  Additional culvert works are now proposed in 
Kincumber Creek to remove accumulated sediment on the south-east corner of the Creek and 



Empire Bay Drive at The Scenic Road, Kincumber Intersection Upgrade   

Addendum Biodiversity Assessment 

6 

to improve flows within Kincumber Creek. Some vegetation would be required to be removed. 
Potential indirect impacts to aquatic biodiversity are further discussed in Section 4.1.4. 
 
Roads and Maritime has consulted and provided draft Environmental Work Method 
Statements (EWMS) for proposed creek desilting works to the Department of Fisheries in July 
2018. The department reviewed the proposed works and provided approval on 5 July 2018.  

1.3.3 State Environmental Planning Policy (Infrastructure) 2007 

State Environmental Planning Policy (Infrastructure) 2007 (ISEPP) aims to facilitate the 
effective delivery of infrastructure across the State. 
 
Clause 94 of ISEPP permits development on any land for the purpose of a road or road 
infrastructure facilities to be carried out by or on behalf of a public authority without consent. 
 
As the proposed modification is for road and road infrastructure facilities and is to be carried 
out by Roads and Maritime, it can be assessed under Division 5.1 of the EP&A Act. 
Development consent from council is not required. 
 
The proposed modification is not located on land reserved under the National Parks and 
Wildlife Act 1974 (NPW Act) and does not affect land or development regulated by State 
Environmental Planning Policy (Coastal Management) 2018, State Environmental Planning 
Policy (State and Regional Development) 2011 or State Environmental Planning Policy (State 
Significant Precincts) 2005. 
 

1.3.6 SEPP 44 – Koala Habitat Protection  
The proposed work area is located within the Central Coast LGA (formally Gosford LGA) 
which is listed on Schedule 1 of SEPP 44.  
 
There are a number of primary and supplementary feed tree species that are present within 
the study area. According to SEPP 44, the vegetation within the proposed work area can be 
considered "potential Koala habitat". The NSW recovery plan for the koala identifies seven 
koala management areas (KMAs) with koala food trees categorised as primary, secondary and 
supplementary for each KMA. Primary feed trees were observed within the study area, that are 
listed within the Hunter-Central Coast KMA including Swamp Mahogany (Eucalyptus robusta). 
 
"Core koala habitat" is defined as an area of land with a resident population of koalas, 
evidenced by attributes such as breeding females and recent sightings, and historical records 
of a population. There are a minimal number of records in the study locality with the nearest 
and most recent record approximately 4.5 kilometres to the northeast of the study area 
according to the OEH BioNet Atlas (OEH , 2018). Although there are four listed Koala 
sightings within 10 kilometres of the proposed work area, none are within the last 10 years and 
therefore, the proposed work area is unlikely to constitute core koala habitat according to 
SEPP 44. 
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Figure 1-2 Proposal context 
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Figure 1-3 Location of study area
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2 Methods 

2.1 Personnel 

A field survey was conducted by Elijah Elias, Ecologist (BSc) of NGH Environmental on 27 
June 2018 with additional surveys conducted by Patrick McEvoy, Ecologist (BEnvScMgt, 
GradDipEnv, Master of Research) of NGH Environmental on 3 of August 2018.  

2.2 Background research 

Background searches undertaken for the purposes of this assessment included 
Commonwealth and State databases to determine whether any threatened flora and fauna 
species, populations, ecological communities, migratory species and Areas of Outstanding 
Biodiversity Value (AOBV) as detailed in State and Commonwealth legislation occur or are 
likely to occur within the proposed work area (Table 2-1). In addition to this, searches of the 
groundwater dependent ecosystems database and priority weeds database were also 
undertaken. The results of the database searches are provided in Appendix A. 
 

Table 2-1 Database searches 

Resource Target Search Area Timing 

BioNet (website for the Atlas 
of NSW Wildlife and OEH 
BioBanking Threatened 
Species Profile Database) 

Threatened flora and fauna 
species, populations and 
ecological communities 
listed under the BC Act 

Study locality 26/6/18 

OEH Threatened Species 
Profile Search 

Threatened flora, fauna, 
and populations 

Study locality 26/6/18 

EPBC Act Protected Matters 
Search 

Threatened flora and fauna, 
endangered populations 
and ecological communities 
and migratory species 

Study locality 25/6/18 

NSW WeedWise Priority weeds declared for 
Greater Sydney LLS Area 

Greater Sydney Region 25/6/18 

BOM’s Atlas of Groundwater 
Dependent Ecosystems 

Groundwater Dependent 
Ecosystems 

Study area 29/6/18 

 
Further literature relevant to this assessment that was also reviewed includes: 

• Construction methodology and concept designs from Roads and Maritime Project 
Manager 

• Biobanking Assessment Methodology and Credit Calculator Operational Manual (DECC 
2008) 

• Satellite imagery 

• Other applicable Roads and Maritime guidelines, standards, and practice notes. 
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2.3 Habitat assessment 

A habitat assessment table was completed to assess the likelihood of each threatened 
species, population, or community identified with the potential to occur in the study area 
(Appendix C). All threatened biodiversity identified during background research were 
considered. For this study, the likelihood of occurrence of threatened and migratory species 
and populations was determined based on the criteria shown below; 
 
Presence of habitat: 
Present:  Potential or known habitat is present within the study area 
Marginal: Potential habitat with limiting environmental conditions 
Absent:  No potential or known habitat is present within the study area 
 
Likelihood of occurrence 
None:  Suitable habitat is absent from the study area 
Low: Species known or predicted within the locality but unlikely to occur in the study 

area 
Moderate:  Species could occur in the study area and potential habitat is present 
High:   Species was recorded during the field investigations 
Recorded: The species was observed in the study area during the current survey  
 
Possible to be impacted 
No:   The proposed work area would not impact this species or its habitats.  

No Tests of Significance (ToS) is necessary for this species 
Yes:  The proposed work area could impact this species or its habitats. A ToS has 

been applied to these entities. 

2.4 Field survey 

Site assessments of the subject site were undertaken by NGH Environmental on 27 June and 
3 August 2018, weather conditions during the site assessments are shown in Table 2-2. A 
random meander search (Cropper, 1993) was used for the site investigations, to allow 
inspection of all available habitat types within the study area. Criteria recorded during the site 
inspection included: 
 

• Native flora species and vegetation communities present 

• Targeted threatened species identified during background searches 

• Opportunistic fauna sightings where suitable habitat was present 

• Weed species present and their abundance 

• Targeted search for Myrtle rust. 
 
Table 2-2 Weather conditions 

Date Temperature 
min (°C) 

Temperate 
max (°C) 

Rain 
(mm) 

Max wind 
speed (km/h) 

Conditions 

27 June 2018 7.0 17.3 0.4 7 Overcast 

3 August 2018 9.0 23.0 0.0 8 Fine 
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2.4.1 Flora surveys 

The objectives of the flora survey were to: 

• Determine all vegetation communities present within the study area, their condition and 
extent, with reference to the OEH plant community type (PCT) classification  

• Identify potential Endangered Ecological Communities (EECs) within the study area and 
determine their condition and extent 

• Identify whether threatened flora species are present within the study area, and whether it 
is likely that any have the potential to occur within the habitats present  

• Identify areas of high weed infestation. 
 
An assessment and description of the vegetation communities present within the proposal site 

was undertaken with reference to the structure and condition of vegetation and previous 

vegetation mapping in the Biodiversity Assessment (NGH Environmental, 2018b) and by Bell 

(2013). Plant community types (PCTs) were then matched to the vegetation communities 

identified onsite. Vegetation condition was defined using the following criteria; 

• Moderate Condition – Vegetation has retained a native canopy (greater than or equal to 
25% of the lower benchmark value) but the understorey and groundcover layers are 
generally co-dominated by exotic species that exhibit between 5–40% estimated foliage 
cover. 

• Low Condition – Vegetation has retained a native canopy (greater than or equal to 25% of 
the lower benchmark value) but the understorey and groundcover layers are generally 
dominated or co-dominated by exotic species that exhibit between 41–70% estimated 
foliage cover. Native species diversity is generally relatively low and the mid and low 
stratums have been structurally modified due to weed incursions. 

 

2.4.2 Targeted flora surveys 

Based on background searches, 24 nationally listed and six state listed threatened flora 
species have the potential to occur in the study area. Within areas of suitable habitat, targeted 
searches were conducted for threatened flora species, populations or ecological communities 
of state or national significance identified to potentially occur in the project alignment.  
 
Targeted searches and habitat assessments were undertaken for the species shown in Table 
2-3 below. A full list of the flora species recorded within the study area is presented in 
Appendix B. 

2.4.3 Fauna surveys 

The objective of the fauna survey was to assess the habitat present (particularly for threatened 
species) within the study area in relation to the presence or absence of the following attributes: 

• Aquatic habitat value (vegetation, water quality and condition) 

• Terrestrial habitat value (leaf litter, fallen timber, ground cover extent and type) 

• Condition of vegetation 

• Floristic diversity of vegetation 

• Presence of hollow-bearing trees 

• Presence of species-specific foraging or breeding habitat. 
 
Opportunistic sightings of fauna and their traces (e.g. scats, tracks, scratches) when observed 
were recorded.  

2.4.4 Targeted fauna surveys 

Based on background searches, 69 threatened fauna species and 18 migratory species 
(excluding marine species) have been previously recorded or have potential habitat 
determined within the locality. Within areas of suitable habitat, targeted searches were 
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conducted for those threatened fauna species of state or national significance identified in 
background searches that may potentially occur in the project alignment.  
 
Targeted searches and habitat assessments were undertaken for the species shown in Table 
2-3 below. A full list of the fauna species recorded within the study area is presented in 
Appendix B. 
 
Table 2-3 Targeted threatened Flora and Fauna 

 
Species 

 
Common name 

 
Listing 

Records within 
10 km radius of 

site 

Flora 

Acacia pubescens Downy Wattle BC Act- V 
EPBC Act- V 

1 

Melaleuca biconvexa Biconvex Paperbark BC Act- V 
EPBC Act- V 

170 

Syzygium paniculatum Magenta Lilly Pilly BC Act- E 
EPBC Act- V 

15 

Fauna 

Pseudophryne australis Red 
-crowned Toadlet 

BC Act- V 27 

Litoria aurea Green and Golden 
Bell Frog 

BC Act- E 
EPBC Act- V 

39 

Calyptorhynchus lathami Glossy Black-
Cockatoo 

BC Act- V 53 

Glossopsitta pusilla Little Lorikeet BC Act- V 10 

Ninox connivens Barking Owl BC Act- V 15 

Ninox strenua Powerful Owl BC Act- V 72 

Petaurus australis Yellow-bellied Glider BC Act- V 81 

Petauroides volans Greater Glider BC Act- P 
EPBC Act- V 

55 

Pteropus poliocephalus Grey-headed Flying-
fox 

BC Act- V 
EPBC Act- V 

38 

Saccolaimus flaviventris Yellow-bellied 
Sheathtail-bat 

BC Act- V 9 

Falsistrellus tasmaniensis Eastern False 
Pipistrelle 

BC Act- V 12 

Kerivoula papuensis Golden-tipped Bat BC Act- V 1 

Miniopterus australis Little Bentwing-bat BC Act- V 47 
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Species 

 
Common name 

 
Listing 

Records within 
10 km radius of 

site 

Miniopterus schreibersii 
oceanensis 

Eastern Bentwing-bat BC Act- V 43 

Scoteanax rueppellii Greater Broad-nosed 
Bat 

BC Act- V 29 

 

2.5 Limitations 

As the field surveys were undertaken in late June and early August, the flora species list 
reflects plant species usually detectable during Winter only, and therefore there is the potential 
for some flora species that were not in flower at the time of the survey to have gone 
undetected. However, the lists are considered sufficient to identify vegetation communities 
present within the study area and therefore to evaluate the probability of threatened flora 
species to occur. 
 
As Myrtle rust is most easily detectable in the warmer/more humid months, there is also 
potential that the fungus has gone undetected due to the late June survey. However, due to 
the large majority of flora species occurring in the project area being from families other than 
Myrtaceae, the presence of Myrtle rust seems unlikely. 
 
Many fauna species are nocturnal or active at dawn/dusk and therefore are not able to be 
located during daytime surveys. However, detailed habitat assessments were made within the 
proposed work area, so local occurrence of fauna can be predicted. A precautionary approach 
has been taken as to the likelihood of the presence of threatened species so fauna species 
unlikely to be detected during the time of the survey are assessed. 
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3 Existing environment 

3.1 Plant community types 

Plant community types (PCTs) identified within the Biodiversity Assessment prepared by NGH 
Environmental (NGH, 2018b) for the broader Empire Bay Drive REF project boundary 
included: 

• PCT 1234 – Swamp Oak swamp forest estuaries, Sydney Basin Bioregion and South East 
Corner 

• PCT 1795 – Swamp Mahogany/ Cabbage Tree Palm- Cheese Tree- Swamp Oak tall open 
forest on poorly drained coastal alluvium in the Sydney Basin 

• PCT 1776- Smooth-barked Apple- Red Bloodwood open forest on enriched sandstone 
slopes around Sydney and the Central Coast (identified in the Submissions Report (NGH, 
2018c) as having some affinity to the final determination of the Kincumber Scribbly Gum 
Forest Critically Endangered Ecological Community (CEEC)).  

 
These PCTs were used as a basis for vegetation mapping undertaken within this ecological 
assessment. Where vegetation comprised of planted native but not locally endemic, or exotic 
vegetation, it was assigned to the Planted/Exotic vegetation type. Furthermore, this was 
apparent for the vegetation assessed in the frontages of the residences on the eastern side of 
Empire Bay Drive (Figure 3-1). Plot data and flora inventory for the study area can be located 
in Appendix B. 
 
The vegetation surrounding the Kincumber Creek proposed works was assessed and 
comprised primarily of natives. The species and their assemblages were consistent with the 
mapped vegetation (NGH, 2018b). Within the proposed work area one PCT is affected by the 
proposed modification, PCT 1795. A summary of each PCT is shown in Table 3-1 and a map 
of the PCT’s within the study area is shown in Figure 3-3. 
 
 
Table 3-1 Plant community types 

Plant community type 
(PCT) 

Condition 
class  

Threatened ecological 
community? (TEC) 

Area (ha) 
directly 
impacted  

Area (ha) in 
study area 

PCT 1795 - Swamp 
Mahogany / Cabbage 
Tree Palm - Cheese 
Tree - Swamp Oak tall 
open forest on poorly 
drained coastal 
alluvium in the Sydney 
basin 

Moderate Yes 0.03 0.20 

PCT 1234 - Swamp 
Oak swamp forest 
fringing estuaries, 
Sydney Basin Bioregion 
and South East Corner 
Bioregion 

Moderate Yes 0.00 0.00 

PCT 1776 - Smooth-
barked Apple - Red 
Bloodwood open forest 
on enriched sandstone 
slopes around Sydney 
and the Central Coast 

Moderate No 0.00 0.00 

Planted/exotic 
vegetation 

- No 0.03 0.30 
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Plant community type 
(PCT) 

Condition 
class  

Threatened ecological 
community? (TEC) 

Area (ha) 
directly 
impacted  

Area (ha) in 
study area 

Total 0.06 0.50 

 

A description of the PCT and observations during the survey are provided below. 
 

3.1.1 PCT 1795 

Swamp Mahogany/ Cabbage Tree Palm- Cheese Tree- Swamp Oak tall open forest on 
poorly drained coastal alluvium in the Sydney basin 

 
This PCT is present on the western side of Empire Bay Drive, south to Cochrone Street, as 
well as a small patch on the eastern side of Empire Bay Drive surrounding Kincumber Creek.  
 
A mature upper stratum of Eucalyptus robusta was observed as well as a native midstratum 
including Melaleuca biconvexa, Elaeocarpus reticulatus, Glochidion ferdinandi, Casuarina 
glauca, Homolanthus populifolius, Acacia longifolia, and Livistona australis. The ground cover 
contained Phragmites australis, Pteridium esculentum, Oplismenus aemulus, Blechnum 
camfeldii, Centella asiatica, and Hydrocotyle penducularis. 
 
This area contained four (4) species listed as priority weeds including; Bridal Creeper 
Asparagus asparagoides, Fireweed Senecio madagascariensis, Blackberry Rubus fruticosus, 
and Lantana Lantana camara (refer to Figure 3-4). 
 

3.1.2 Planted/ Exotic 

The vegetation at the frontages of residences on the eastern side of Empire Bay Drive 
comprised primarily of landscape plantings (exotic and native) and maintained (mown) exotic 
grasses (refer to Figure 3-1). Buffalo grass Stenotaphrum secundatum was the exotic grass 
surveyed in the area, whereas plantings of Callistemon salignus, Grevillea banksia, and a 
range of exotic landscape plants were prevalent throughout.  
 
Further south towards the intersection with Bridge Street, street trees included Glochidion 
ferdinandi, Agonis flexuosa and Eucalyptus pilularis with a predominantly exotic groundcover 
due to roadside edge effects. Vegetation adjacent to the proposal area on the eastern side of 
Empire Bay Drive between Kerta Road and Bridge Street has been mapped as part of the 
Kincumber Scribbly Gum Forest in the Sydney Basin Bioregion CEEC (Bell, 2013). 
Additionally, vegetation surrounding proposed work areas have been mapped as the CEEC, 
however, would not be impacted. As the vegetation within the proposed modification area 
between Kerta Road and Bridge Street is highly disturbed and does not contain key diagnostic 
species, it does not conform with the scientific determination for this threatened community. 
The proposed addendum works would not directly impact any Kincumber Scribbly Gum CEEC 
(PCT 1776). Mitigation measures such as demarcating this remnant vegetation prior to 
construction would be undertaken to avoid indirect impacts to the area.  
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Figure 3-1 Landscape planting and maintained exotic grasses 

 

 
Figure 3-2 Agonis flexuosa south of Kerta Road 
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Figure 3-3 Plant community types 
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Figure 3-4 Priority weeds 
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Figure 3-5 Recorded threatened species 
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3.2 Threatened ecological communities 

Background searches identified 22 threatened ecological communities (TECs) with the 
potential to occur in the study area, of which one (1) occurred within the study area for the 
proposed modification. Approximately 0.03 ha of PCT 1795, considered part of the Swamp 
Sclerophyll Forest on Coastal Floodplains of the New South Wales North Coast, Sydney Basin 
and South East Corner Bioregions TEC, is located within the study area. TEC determination 
was determined through rapid assessment of dominant species to confirm the original BA 
mapping and plot data with reference to scientific determinations of both TECs based on key 
floristic composition. 

3.3 Priority weeds 

Of the 51 flora species identified in the subject site, 30 species (59%) were exotic. The 
Biosecurity Act dictates that all plants are regulated with a general biosecurity duty to prevent, 
eliminate or minimise any biosecurity risk they may pose. Any land managers or authorities 
who deal with any plant has a duty to ensure the risk is prevented, eliminated or minimised, so 
far as is reasonably practicable. Four (4) species of listed as priority weeds were identified in 
the subject site (refer to Figure 3-4). A list of the following duties and actions required for each 
are provided below in Table 3-2. 
 
Table 3-2 Priority weeds identified on site and duties 

Common name Scientific name Duty 

Bridal Creeper Asparagus 
asparagoides 

Prohibition on dealings  
Must not be imported into the State or sold  

Blackberry Rubus fruiticosis Prohibition on dealings  
Must not be imported into the State or sold  
All species in the Rubus fruiticosus species aggregate 
have this requirement, except for the varietals Black 
Satin, Chehalem, Chester Thornless, Dirksen Thornless, 
Loch Ness, Murrindindi, Silvan, Smooth Stem, and 
Thornfree 

Fireweed Senecio 
madagascariensis 

Prohibition on dealings  
Must not be imported into the State or sold  

Lantana Lantana camara 
 

Prohibition on dealings 
Must not be imported into the State or sold 

 

3.4 Myrtle rust 

The Environmental Layers Report prepared by Ausgrid (Ausgrid, 2018) indicated the potential 
presence of Myrtle rust fungus on site. Myrtle rust (Puccinia psidii) is a fungal disease which 
infects plants in the Myrtaceae family (NSW DPI, 2015). Several Myrtaceae species were 
found within the proposed modification site including; Eucalyptus robusta and Melaleuca 
bioconvexa. No signs of Myrtle rust were observed or identified in targeted searches 
conducted in the project alignment. 
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3.5 Fauna 

Five fauna species were recorded opportunistically during the field survey. These included 
four species of commonly occurring native avifauna and one species of amphibian fauna. 
None of the species observed during the site surveys are listed as threatened.  

3.5.1 Threatened fauna species 

Habitat for threatened fauna is limited, with no large trees in the immediate area of works 
providing hollows or foraging resources being present. Whilst threatened fauna known from 
the locality would occasionally fly over and potentially forage within the subject site on 
occasion, the sites are not considered to constitute core or important habitat for the species.  

3.6 Threatened species and populations 

Threatened flora species that are known or have the potential to occur within the study locality 
for the proposed modification are consistent with those mentioned in Section 3.5 of the original 
BA. The species requiring targeted survey were identifiable during the survey period with one 
threatened flora species observed, Melaleuca biconvexa. Three (3) individuals were identified 
at the North Eastern end of the project (Eastern side of Empire Bay Drive, near Kincumber 
Creek), Figure 3-5. Melaleuca biconvexa is listed as Vulnerable on both state (BC Act) and 
federal (EPBC Act).  
 
Samples of the species identified on site were collected and sent to the National Herbarium of 
New South Wales. The specimen provided was confirmed as Melaleuca biconvexa on 28 June 
2018 by Andrew Ormes. Details and confirmation of the correspondence are provided in 
Appendix E. 
 
No threatened fauna species were observed on site. Table 3-3 and Table 3-4 below provides 
a summary of potential threatened flora and fauna that have a moderate or high potential for 
occurrence and Appendix B lists the species recorded during the field survey. 
 
 
Table 3-3 Summary of potential threatened flora that have a moderate or high potential for 
occurrence 

Scientific name Common Name Status Potential 
occurrence 
(Low, 
Moderate, 
High, 
Recorded) 

BC Act EPBC Act 

Melalueca biconvexa Biconvex paperbark V V Recorded 

Syzygium paniculatum Magenta Lillypilly E V Moderate  

 
 
Table 3-4 Summary of potential threatened fauna that have a moderate or high potential for 
occurrence 

Scientific name Common Name Status Potential 
occurrence 
(Low, 
Moderate, 
High, 
Recorded) 

BC Act EPBC Act 

Calyptorhynchus lathami 

 

Glossy Black-Cockatoo V - Moderate – 
Foraging only 

Falsistrellus tasmaniensis Eastern False Pipistrelle V - Moderate 
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Scientific name Common Name Status Potential 
occurrence 
(Low, 
Moderate, 
High, 
Recorded) 

BC Act EPBC Act 

Glossopsitta pusilla 

 

Little Lorikeet V - Moderate – 
Foraging only 

Miniopterus australis Little Bentwing-bat V - Moderate 

Miniopterus schreibersii 
oceanensis 

Eastern Bentwing-bat V - Moderate 

Myotis macropus Southern Myotis V - Moderate 

Pteropus poliocephalus Grey-headed Flying-fox V V Recorded 

Scoteanax rueppellii Greater Broad-nosed Bat V - Moderate  

 

3.7 Groundwater dependent ecosystems 

A search of the Bureau of Meteorology’s National Atlas of Groundwater Dependent 
Ecosystems (GDEs) found that the majority of vegetation within the study area and broader 
region has a moderate to high potential for groundwater dependent interaction (Figure 3-6).   
 
The groundwater table is present at relatively shallow depth of less than four metres. 
Groundwater wells installed in Cochrone Street Bush Reserve showed stabilised groundwater 
depths between 1.29 metres and 1.59 metres below ground level (Douglas Partners, 2018). In 
other locations across the study area groundwater seepage was generally not observed, 
however, minor seepage was observed in alluvial clays of two bore hole sites (K2 and K7) 
placed in Cochrone Street Bush Reserve (Douglas Partners, 2018). 
 
Due to the small-scale nature of the proposed works where depths of excavation would 
generally be about one metre, minimal vegetation removal (0.06 ha), minimal changes in 
existing hydrology from existing; and dewatering from the establishment of bunds associated 
with removal of upstream accumulation of sediment, the proposed modification is not 
considered to have a significant impact on GDEs. 
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Figure 3-6 Groundwater dependent ecosystems 

3.8 Areas of Outstanding Biodiversity Value 

No listed Areas of Outstanding Biodiversity Value (AOBV) are located within the proposed 
modification area. 

3.9 Wildlife connectivity corridors  

Wildlife connectivity corridors within the proposed modification area are consistent with 
Section 3.7 of the original BA. 

3.10 Matters of National Environmental Significance 

One (1) threatened flora species, Melaleuca biconvexa, listed as Vulnerable under the EPBC 
Act was observed within the study area. No threatened fauna species were identified during 
the site survey. Additionally, some threatened and/or migratory species may utilise habitat 
within the proposed work area on occasion, however, this would be transient only and 
abundant and similar habitat is located within the surrounding local area. 
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4 Impact assessment 

4.1 Construction impacts 

4.1.1 Removal of native vegetation 

The amount of vegetation that would be impacted as result of the proposed modification is 
minimal (0.06 ha). This includes 0.03 ha of native vegetation considered part of the Swamp 
Sclerophyll Forest on Coastal Floodplains of the New South Wales North Coast, Sydney Basin 
and South East Corner Bioregions TEC. The vegetation growing on the sediment built up in 
Kincumber Creek is primarily comprised of Phragmites and exotics, some of which are listed 
as priority weeds. 
 

Table 4-1 Impacts on vegetation 

Plant community type (PCT) 

Status 
Proposal area1 
(hectares/m2) 

Percent cleared within 
VIS2 BC 

Act 
EPBC 

Act 

PCT 1795 YES - 0.20 50.00% 

Urban/exotic vegetation - - 0.30 - 

Total 0.50  

1- Area to be cleared based on ground-truthed vegetation mapping within the study area. 
2- Based on the VIS classification database. 
 

4.1.2 Removal of threatened fauna habitat  

The proposed works may result in the loss of a 0.03 ha of PCT 1795 and 0.03 ha of 
planted/exotic vegetation. The area may be used for foraging and roosting on occasion by 
common and threatened fauna moving or residing through the area. The loss of habitat is 
unlikely to cause a significant impact to any threatened fauna species occurring within or near 
the subject site due to low condition and size of habitat within the subject site. 

4.1.3 Removal of threatened flora 

As part of the targeted threatened flora searches conducted, three large individuals of 
Biconvex paperbark Melaeuca biconvexa, were observed within the study area. Of these, two 
individuals are adjacent to the Kincumber Creek culvert, however, outside the proposed work 
area. One individual is further upstream on the bank, however as the proposed vegetation 
clearing would occur in Kincumber Creek and not on standing vegetation on the banks, no 
direct impact to the individual should occur. Safeguards and mitigation methods have been 
suggested below to ensure that none of the three individuals would be impacted by the 
proposed works.    

4.1.4 Aquatic impacts 

The aquatic habitat at Kincumber Creek is in poor condition, with limited riparian vegetation 
and an absence of woody vegetation. No aquatic surveys were undertaken and no aquatic 
fauna species were observed during the field surveys. The vegetation growing on 
accumulated sediment in Kincumber Creek is primarily comprised of Phragmites and exotics, 
some of which are listed as priority weeds (see Appendix B). 
 
Direct impacts to aquatic habitat during construction include: 

• Temporary installation of flow diversion including dewatering 

• Temporary blockage of fish passage 

• Vegetation and sediment removal. 
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These impacts may reduce the water quality temporarily due to sedimentation and a small 
reduction to instream habitat. There is also the potential for indirect impacts to Kincumber 
Creek as a result of the footpath widening works and installation of turning bays along Empire 
Bay Drive. 
 
A ‘Coastal Wetland’ and ‘Coastal Wetland Proximity Area’ as described in SEPP (Coastal 
Management) 2018 is located adjacent to the Cochrone Street drainage duplication works and 
300m downstream from the desilting works within Kincumber Creek (refer to Figure 4-1). The 
‘Coastal Wetland’ and ‘Coastal Wetland Proximity Area’ would not be directly impacted by the 
proposed modification. With mitigation measures recommended to control potential indirect 
impacts, further consideration of SEPP (Coastal Management) 2018 is not required.  
 
Potential indirect soil and water impacts have been addressed in the Addendum REF, and a 
number of mitigation measures have been recommended in the soil and water management 
plan and EWMS to ensure any runoff from the construction phase does not impact the SEPP 
areas downstream. 
 

4.1.5 Injury and mortality 

The potential for wildlife injury or death could occur during the construction phase of the 
proposed works. The clearing of vegetation may result in injury or death to resident fauna. 
Species at risk include nocturnal species such as possums which shelter during the day, and 
ground dwelling species such as snakes, lizards, and small mammals. There is also the risk of 
displaced fauna succumbing to predation, or stress induced by competing with existing 
resident populations for resources, particularly shelter/ refuge habitat. 
 
In summary, injury and mortality of fauna could occur during construction activities, including: 

• During construction when vegetation and habitat are being cleared.  

• Machinery and plant. 

• Construction and operational traffic. 

4.1.6 Cumulative impacts 

Cumulative impacts resulting from the combined actions for construction and operation of the 
intersection upgrade are adequately discussed in the Project REF. Within the study area no 
projects were found of sufficient scale to create potential cumulative impacts to the receiving 
environments impacted by the proposed modification. 

The Biodiversity Assessment prepared by NGH Environmental (NGH, 2018) assessed that 
0.17 ha of moderate condition native vegetation and 0.7 ha exotic vegetation would be 
impacted by the approved project. The proposed modification would require an additional 0.03 
ha of moderate condition albeit degraded native vegetation and 0.03 ha of exotic vegetation; 
therefore total vegetation (native and exotic) impacted cumulatively is 0.93 ha. 

 
Table 4-2 Cumulative impacts on vegetation 

Plant community type 
(PCT) 

Status Approved 
vegetation 

removal 

Proposed 
additional 
vegetation 

removal 

Cumulative 
vegetational 

removal BC 
Act 

EPBC 
Act 

PCT 1795 YES - 0.17 0.03 0.20 

Urban/exotic vegetation - - 0.70 0.03 0.73 

Total 0.87 0.06 0.93 
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Figure 4-1 SEPP (Coastal Management) 2018 Coastal Wetland and Proximity areas
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4.2 Indirect/operational impacts 

4.2.1 Wildlife connectivity and habitat fragmentation 

As the subject site contains very limited fauna habitat value, connectivity is not considered to 
be reduced as a result of the proposal. The subject site occurs within a highly urbanised 
landscape and it is not considered likely that the proposal will increase the degree of this 
fragmentation such that it would significantly reduce the connectivity of habitat for threatened 
or common flora and fauna. 

4.2.2 Invasion and spread of weeds 

The proposal has the potential to spread weeds during vegetation removal and through the 
movement of vehicles and machinery into or out of the site. Weeds are easily transported as 
seeds and propagules on machinery brought to the site. Equally, they can be carried away to 
other areas from the site or spread within it. If weeds are not controlled prior to work 
commencing, then there is the potential for spread throughout the site during and following 
construction.  
 
Rehabilitation of disturbed areas and ongoing weed management after the completion of 
construction activities would limit the establishment and spread of weed species during 
operation.  

4.2.3 Invasion and spread of pathogens and disease 

During construction, the proposal has the potential to cause both the spread of pests currently 
occurring in the proposed work area, and to introduce new pest species. This is particularly 
the case for fungus and diseases spread through the introduction and movement of soil. 
Standard pest hygiene management measures during construction would minimise this risk. 

4.3 Tests of significance  

Tests of Significance (ToS) were undertaken for Melaleuca bioconvexa (BC Act and EPBC 
Act) and Swamp Sclerophyll Forest on Coastal Floodplains of the New South Wales North 
Coast, Sydney Basin and South East Corner Bioregions TEC (BC Act). 
 
The assessment for Bioconvex Paperpark (Melaleuca bioconvexa) concludes that the 
proposed modification is unlikely to have a detrimental effect on the extent of the species and 
population. No individuals would be removed as part of the proposed modification. Mitigation 
measures species would be implemented to protect the individuals nearby. 
 
The assessment for the TEC, Swamp Sclerophyll Forest on Coastal Floodplains of the New 
South Wales North Coast, Sydney Basin and South East Corner Bioregions, concludes that 
the proposed modification is unlikely to have a detrimental effect on the extent of the TEC 
such that its local occurrence is likely to be placed at risk of extinction. This is predominantly 
due to the proposed clearing area of the TEC being relatively small (0.03 ha) for the proposed 
modification. The original BA assessed the clearing of 0.17 ha of this TEC; cumulatively the 
total clearing of the TEC (0.20 ha) would not change the outcome of the assessment. The 
Swamp Sclerophyll Forest TEC has been modified previously. The proposed work area has 
been moderately impacted historically by exotic flora species resulting from its location within a 
busy urban environment. Mitigation measures listed in Section 5 aim to minimise the risk of the 
proposed modification as well as edge effects and exotic invasion into the TECs within the 
study area during and following the completion of works. 
 
It is concluded that a Species Impact Statement (SIS) or Biodiversity Development 
Assessment Report (BDAR) is not required for the proposal. A referral to the Australian 
Department of the Environment and Energy is not required. 
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4.4 Impact summary 

Table 4-3 provides a summary of the potential impacts to biodiversity from the proposed 
modification. 
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Table 4-3 Summary of impacts 
Impact Biodiversity 

values 
Nature of 
impact 
 
Direct, 
indirect, 
cumulative 

Extent of 
impact 
 
Site based, 
Local, 
Regional, 
State, 
National 
 

Duration 
 
Short term 
Long term 

Does the proposal constitute or 
exacerbate a key threatening process? 

Confidence in 
assessment 
 
Known, 
Unknown, 
unpredictable or 
irreversible 

Removal of native vegetation Native 
vegetation 

Direct Site based Long term • Clearing of native vegetation (BC Act) 

• Land clearance (EPBC Act) 

Known  

Swamp 
sclerophyll 
forest on coastal 
floodplains of 
the NSW North 
Coast, Sydney 
Basin and South 
East Corner 
bioregions. 

     

Removal or modification of 
threatened fauna habitat  

No threatened 
species likely to 
be affected 

Direct/ 
indirect 

Site based Long term • Clearing of native vegetation 

• Bushrock removal 

• Removal of dead wood and dead trees 

Unpredictable  

Injury and mortality of fauna Fauna Direct  Site based Short term – only 
during construction 

None Unpredictable  

Fragmentation of identified 
biodiversity links and habitat 
corridors 

Fauna Direct/ 
indirect 

Local Long term • Clearing of native vegetation 
 

Known  

Invasion and spread of weeds Flora and fauna Indirect  Site based Short term – only 
during construction  

• Invasion and establishment of exotic 
vines and scramblers 

• Invasion of native plant communities by 
African Olive (Olea europaea L. 
subsp. cuspidata) 

• Invasion, establishment and spread 
of Lantana camara 

• Invasion of native plant communities 
by Bitou bush and Boneseed 
(Chrysanthemoides monilifera) 

Known 
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Impact Biodiversity 
values 

Nature of 
impact 
 
Direct, 
indirect, 
cumulative 

Extent of 
impact 
 
Site based, 
Local, 
Regional, 
State, 
National 
 

Duration 
 
Short term 
Long term 

Does the proposal constitute or 
exacerbate a key threatening process? 

Confidence in 
assessment 
 
Known, 
Unknown, 
unpredictable or 
irreversible 

• Invasion of native plant communities by 
exotic perennial grasses 

• Loss and degradation of native plant 
and animal habitat by invasion of 
escaped garden plants, including 
aquatic plants 

Invasion and spread of 
pathogens and disease 

Flora and fauna Indirect  Site based Short term – only 
during construction  

• Infection of native plants 
by Phytophthora cinnamomi 

• Introduction and Establishment of Exotic 
Rust Fungi of the order Pucciniales 
pathogenic on plants of the family 
Myrtaceae 

• Infection by psittacine circoviral (beak 
and feather) disease affecting 
endangered psittacine species and 
populations 

• Infection of frogs by amphibian chytrid 
causing the disease chytridiomycosis 

Unpredictable  

Changes to hydrology Native 
vegetation and 
TEC 

Direct/ 
indirect 

Local Long term • Alteration to the natural flow regimes of 
rivers and streams and their floodplains 
and wetlands 

Known 

Noise, light and vibration  Fauna Direct/ 
indirect 

Site based Short term - during 
construction only  

None Known  
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5 Avoid, minimise and mitigate impacts 

5.1 Avoidance and minimisation 

 
The proposed works have been designed to minimise vegetation clearing, where possible, and 
minimise potential impacts to specific threatened species that may be present in the proposed 
work area. Hollow-bearing trees within the study area would not be impacted. 

5.2 Mitigation measures 

It is the recommendation of this Addendum BA that additional safeguards and mitigation measures 
be added to those previously prescribed in the original BA. The proposed works would use these 
mitigation measures to assist with managing the impacts on biodiversity during construction and 
maintenance works. 
 
Environmental safeguards and management measures for the proposed modifications to Empire 
Bay Drive at The Scenic Road, Kincumber Intersection Upgrade are summarised in Table 5-1. 
Additional safeguards and management measures identified in this addendum BA are included in 
underlined font. 
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Table 5-1 Safeguards and mitigation measures 

Impact Mitigation measures  

Timing and 
duration 

Likely 
efficacy of 
mitigation  

Residual impacts 
anticipated 

 

Removal of native 
vegetation 

Native vegetation removal will be minimised through detailed design and 
during construction, utilising areas already cleared or disturbed, where 
possible. 

Detailed design/ 
construction 

Effective None 

Pre-clearing surveys will be undertaken in accordance with Guide 1: Pre-
clearing process of the Biodiversity Guidelines: Protecting and managing 
biodiversity on RTA projects (RTA 2011). 

Prior to 
construction 

Effective 

Vegetation removal will be undertaken in accordance with Guide 4: 
Clearing of vegetation and removal of bushrock of the Biodiversity 
Guidelines: Protecting and managing biodiversity on RTA projects (RTA 
2011). 

During 
construction 

Effective 

Native vegetation will be re-established in accordance with Guide 3: Re-
establishment of native vegetation of the Biodiversity Guidelines: 
Protecting and managing biodiversity on RTA projects (RTA 2011) and 
the Urban Design Plan. This includes incorporating species of local 
provenance that occur within TEC within study area. 

Post construction Effective 

The unexpected species find procedure is to be followed under 
Biodiversity Guidelines: Protecting and managing biodiversity on RTA 
projects (RTA 2011) 

During 
construction 

Proven 

Prior to the commencement of any proposed modification works, a 
physical clearing boundary is to be demarcated and implemented. The 
demarcation of the exclusion zone will be in accordance with Roads and 
Maritime’s Biodiversity Guidelines – Protecting and Managing Biodiversity 
on RTA Projects: Guide 2: exclusion zones (RMS 2011).  Clearing would 
not occur outside of the approved boundary. 

Pre construction/ 
construction 

Effective 

A ‘Clearing and Grubbing Plan’ has been developed for the wider project 
in accordance with Guide 4 (clearing of vegetation) of the Roads and 
Maritime Biodiversity Guidelines (RTA, 2011). This Plan will be 
implemented for the proposed modification works. This includes best 
practice methods for the removal of woody vegetation and non-woody 
vegetation. 

Pre construction/ 
construction 

Effective 
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Impact Mitigation measures  

Timing and 
duration 

Likely 
efficacy of 
mitigation  

Residual impacts 
anticipated 

 

   

Removal of 
threatened species 
habitat and habitat 
features 

Habitat removal will be minimised through detailed design. Detailed design Effective None 

Habitat removal will be undertaken in accordance with Guide 4: Clearing 
of vegetation and removal of bushrock of the Biodiversity Guidelines: 
Protecting and managing biodiversity on RTA projects (RTA 2011). 

During 
construction 

Effective 

The unexpected species find procedure is to be followed according to 
Unexpected Threatened Species Find Procedure in the Biodiversity 
Guidelines: Protecting and managing biodiversity on RTA projects – 
Guide 1 (Pre-clearing process) (RTA 2011) if threatened fauna, not 
assessed in the biodiversity assessment, are identified in the proposal 
site. 

 

Pre-construction/ 
construction 

 

Proven 

 

Removal of 
threatened plants 

The unexpected species find procedure is to be followed under 
Biodiversity Guidelines: Protecting and managing biodiversity on RTA 
projects (RTA 2011) if threatened flora species, not assessed in the 
biodiversity assessment, are identified in the proposal site. 

 

During 
construction 

 

Proven 

 

None 

Toolbox talks to contractors to be undertaken regarding threatened flora 
and ecological communities on and near the site and any sensitive areas. 

 

Pre-construction/ 
construction 

Effective 

Set up physical exclusion zones around threatened flora, including the 
three individuals of Melaleuca biconvexa, and threatened ecological 
communities 

 

Pre-construction/ 
construction 

 

Effective 
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Impact Mitigation measures  

Timing and 
duration 

Likely 
efficacy of 
mitigation  

Residual impacts 
anticipated 

 

Erosion and 
sedimentation 

Erosion and sediment controls/safeguards will be implemented in 
accordance with an Environmental Work Method Statement (EWMS) 
prepared for culvert works next to and within Kincumber Creek. 

Construction Proven None 

Aquatic 
impacts/changes in 
hydrology 

Aquatic habitat (Kincumber Creek) will be protected in accordance with 
Guide 10: Aquatic habitats and riparian zones of the Biodiversity 
Guidelines: Protecting and managing biodiversity on RTA projects (RTA 
2011) and Section 3.3.2 Standard precautions and mitigation measures 
of the Policy and guidelines for fish habitat conservation and 
management Update 2013 (DPI (Fisheries NSW) 2013). 

During 
construction 

Effective None 

Fragmentation of 
identified habitat 
corridors 

Connectivity measures will be implemented in accordance with the 
Wildlife Connectivity Guidelines for Road Projects (RTA 2011) 

Detailed design, 
during construction 
and post 
construction 

Effective None 

Injury and mortality 
of fauna 

Fauna will be managed in accordance with Guide 9: Fauna handling of 
the Biodiversity Guidelines: Protecting and managing biodiversity on RTA 
projects (RTA 2011) 

During 
construction 

Effective None 

Invasion and 
spread of weeds 

 

A Weed Management Plan shall be developed and will be implemented 
on site to prevent/minimise the spread of weeds in and between sites, in 
accordance with Guide 6 (Weed Management) in the Roads and Maritime 
Biodiversity Guidelines (RTA 2011). 

 

Pre-construction/ 
construction 

 

Proven 

None 

Any herbicide use will be undertaken according to Environmental Fact 
Sheet 18 - Herbicide application (RMS, 2013) 

Construction Effective 

Invasion and 
spread of 
pathogens and 
disease 

Potential pathogens will be managed in accordance with Guide 2: 
Exclusion zones of the Biodiversity Guidelines: Protecting and managing 
biodiversity on RTA projects (RTA 2011) 

During 
construction 

Effective None 

Noise, light and 
vibration  

Shading and artificial light impacts will be minimised through detailed 
design. 

Detailed design Effective None  



 

Empire Bay Drive at The Scenic Road, Kincumber Intersection Upgrade 
Biodiversity Assessment Report 

35 

6 Conclusion 

The proposed modification would contribute to the direct loss of a maximum of 0.03 ha of moderate 
condition native vegetation and approximately 0.03 ha of planted/exotic vegetation. This 
Biodiversity Assessment has determined one (1) TEC present within the study area and that a 
vegetation community, Swamp Mahogany / Cabbage Tree Palm - Cheese Tree - Swamp Oak tall 
open forest on poorly drained coastal alluvium in the Sydney basin, is considered part of Swamp 
sclerophyll forest on coastal floodplains of the NSW North Coast, Sydney Basin and South. This is 
consistent with the determination of the original Biodiversity Assessment.  
 
No hollow-bearing trees were observed within the proposed works area. Three individuals of 
Biconvex paperbark (Melaleuca biconvexa) listed as vulnerable both state and federally, were 
observed within the study area, however, they are not directly impacted by the proposed 
modification.  
 
A ToS was conducted for Melaleuca biconvexa and determined that the removal of native 
vegetation for the proposed modification is unlikely to have a significant impact on TEC present or 
threatened fauna species. A referral to the Australian Department of Environment and Energy is 
not required. Safeguards and mitigation measures have been recommended (Table 5-1) in order to 
limit risk and to minimise disturbance. These include the establishment of exclusion zones, 
implementation of erosion control, and the prevention of weed establishment and spread. With the 
effective implementation of safeguards and mitigation measures identified in this Biodiversity 
Assessment, risk of impacts to biodiversity is considered negligible.  
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Appendix A – Database searches 

 
 



Report generated on 26/06/2018 12:42 PM

Kingdom Class Family
Species 
Code

Scientific Name Exotic Common Name
NSW 
status

Comm. 
status

Records Info

Animalia Amphibia Myobatrachida
e

3116 Pseudophryne australis Red‐crowned Toadlet V,P 27

Animalia Amphibia Hylidae 3166 Litoria aurea Green and Golden Bell Frog E1,P V 39

Animalia Reptilia Cheloniidae 2004 Caretta caretta Loggerhead Turtle E1,P E 1
Animalia Reptilia Cheloniidae 2007 Chelonia mydas Green Turtle V,P V 8
Animalia Reptilia Cheloniidae 2008 Eretmochelys imbricata Hawksbill Turtle P V 1

Animalia Reptilia Elapidae 2677 Hoplocephalus stephensii Stephens' Banded Snake V,P 1

Animalia Aves Columbidae 0023 Ptilinopus superbus Superb Fruit‐Dove V,P 3
Animalia Aves Apodidae 0335 Apus pacificus Fork‐tailed Swift P C,J,K 3
Animalia Aves Apodidae 0334 Hirundapus caudacutus White‐throated Needletail P C,J,K 4

Animalia Aves Diomedeidae 0086 Diomedea exulans Wandering Albatross E1,P E,J 1
Animalia Aves Diomedeidae 0088 Thalassarche 

melanophris
Black‐browed Albatross V,P V 1

Animalia Aves Procellariidae 0069 Ardenna pacificus Wedge‐tailed Shearwater P J 1
Animalia Aves Procellariidae 0071 Ardenna tenuirostris Short‐tailed Shearwater P J,K 4
Animalia Aves Ciconiidae 0183 Ephippiorhynchus 

asiaticus
Black‐necked Stork E1,P 1

Animalia Aves Ardeidae 0977 Ardea ibis Cattle Egret P C,J 16

Data from the BioNet BioNet Atlas website, which holds records from a number of custodians. The data are only indicative and cannot be considered a 
comprehensive inventory, and may contain errors and omissions. Species listed under the Sensitive Species Data Policy may have their locations denatured (^ 
rounded to 0.1Â°; ^^ rounded to 0.01Â°). Copyright the State of NSW through the Office of Environment and Heritage. Search criteria : Public Report of all Valid 
Records of Threatened (listed on TSC Act 1995) ,Commonwealth listed ,CAMBA listed ,JAMBA listed or ROKAMBA listed Entities in selected area [North: ‐33.42 
West: 151.34 East: 151.44 South: ‐33.52] returned a total of 1,514 records of 80 species.



Animalia Aves Ardeidae 0191 Egretta sacra Eastern Reef Egret P C 1
Animalia Aves Ardeidae 0196 Ixobrychus flavicollis Black Bittern V,P 4
Animalia Aves Accipitridae 0226 Haliaeetus leucogaster White‐bellied Sea‐Eagle V,P C 27
Animalia Aves Accipitridae 0231 ^^Hamirostra 

melanosternon
Black‐breasted Buzzard V,P,3 1

Animalia Aves Accipitridae 0225 Hieraaetus morphnoides Little Eagle V,P 1

Animalia Aves Accipitridae 0230 ^^Lophoictinia isura Square‐tailed Kite V,P,3 3
Animalia Aves Accipitridae 8739 ^^Pandion cristatus Eastern Osprey V,P,3 35
Animalia Aves Burhinidae 0174 Burhinus grallarius Bush Stone‐curlew E1,P 321
Animalia Aves Haematopodida

e
0131 Haematopus fuliginosus Sooty Oystercatcher V,P 3

Animalia Aves Haematopodida
e

0130 Haematopus longirostris Pied Oystercatcher E1,P 43

Animalia Aves Charadriidae 0139 Charadrius mongolus Lesser Sand‐plover V,P E,C,J,K 2
Animalia Aves Scolopacidae 0168 Gallinago hardwickii Latham's Snipe P C,J,K 1
Animalia Aves Scolopacidae 0153 Limosa lapponica Bar‐tailed Godwit P C,J,K 9
Animalia Aves Scolopacidae 0149 Numenius 

madagascariensis
Eastern Curlew P CE,C,J,K 18

Animalia Aves Scolopacidae 0151 Numenius minutus Little Curlew P C,J,K 1
Animalia Aves Scolopacidae 0150 Numenius phaeopus Whimbrel P C,J,K 10
Animalia Aves Scolopacidae 0155 Tringa brevipes Grey‐tailed Tattler P C,J,K 1
Animalia Aves Scolopacidae 0160 Xenus cinereus Terek Sandpiper V,P C,J,K 2
Animalia Aves Laridae 0972 Gygis alba White Tern V,P 1
Animalia Aves Laridae 0112 Hydroprogne caspia Caspian Tern P C,J 5
Animalia Aves Laridae 0953 Sterna hirundo Common Tern P C,J,K 4
Animalia Aves Laridae 0117 Sternula albifrons Little Tern E1,P C,J,K 1
Animalia Aves Cacatuidae 0268 ^^Callocephalon 

fimbriatum
Gang‐gang Cockatoo V,P,3 2

Animalia Aves Cacatuidae 0265 ^Calyptorhynchus 
lathami

Glossy Black‐Cockatoo V,P,2 53



Animalia Aves Psittacidae 0260 Glossopsitta pusilla Little Lorikeet V,P 10
Animalia Aves Psittacidae 0309 ^^Lathamus discolor Swift Parrot E1,P,3 CE 3
Animalia Aves Strigidae 0246 ^^Ninox connivens Barking Owl V,P,3 15
Animalia Aves Strigidae 0248 ^^Ninox strenua Powerful Owl V,P,3 72
Animalia Aves Tytonidae 0250 ^^Tyto novaehollandiae Masked Owl V,P,3 6

Animalia Aves Tytonidae 9924 ^^Tyto tenebricosa Sooty Owl V,P,3 34
Animalia Aves Acanthizidae 0504 Chthonicola sagittata Speckled Warbler V,P 1
Animalia Aves Meliphagidae 0603 Anthochaera phrygia Regent Honeyeater E4A,P CE 23
Animalia Aves Meliphagidae 0448 Epthianura albifrons White‐fronted Chat V,P 1
Animalia Aves Neosittidae 0549 Daphoenositta 

chrysoptera
Varied Sittella V,P 10

Animalia Aves Artamidae 8519 Artamus cyanopterus 
cyanopterus

Dusky Woodswallow V,P 1

Animalia Aves Petroicidae 0380 Petroica boodang Scarlet Robin V,P 2
Animalia Aves Estrildidae 0652 Stagonopleura guttata Diamond Firetail V,P 1

Animalia Mammalia Dasyuridae 1008 Dasyurus maculatus Spotted‐tailed Quoll V,P E 25
Animalia Mammalia Peramelidae 1710 Isoodon obesulus 

obesulus
Southern Brown Bandicoot 
(eastern)

E1,P E 2

Animalia Mammalia Phascolarctidae 1162 Phascolarctos cinereus Koala V,P V 4

Animalia Mammalia Petauridae 1136 Petaurus australis Yellow‐bellied Glider V,P 81
Animalia Mammalia Petauridae 1137 Petaurus norfolcensis Squirrel Glider V,P 9
Animalia Mammalia Pseudocheirida

e
1133 Petauroides volans Greater Glider P V 55

Animalia Mammalia Potoroidae 1175 Potorous tridactylus Long‐nosed Potoroo V,P V 1
Animalia Mammalia Pteropodidae 1280 Pteropus poliocephalus Grey‐headed Flying‐fox V,P V 38

Animalia Mammalia Emballonuridae 1321 Saccolaimus flaviventris Yellow‐bellied Sheathtail‐bat V,P 9



Animalia Mammalia Molossidae 1329 Mormopterus 
norfolkensis

Eastern Freetail‐bat V,P 16

Animalia Mammalia Vespertilionida
e

1353 Chalinolobus dwyeri Large‐eared Pied Bat V,P V 9

Animalia Mammalia Vespertilionida
e

1372 Falsistrellus tasmaniensis Eastern False Pipistrelle V,P 12

Animalia Mammalia Vespertilionida
e

1369 Kerivoula papuensis Golden‐tipped Bat V,P 1

Animalia Mammalia Vespertilionida
e

1346 Miniopterus australis Little Bentwing‐bat V,P 47

Animalia Mammalia Vespertilionida
e

1834 Miniopterus schreibersii 
oceanensis

Eastern Bentwing‐bat V,P 43

Animalia Mammalia Vespertilionida
e

1357 Myotis macropus Southern Myotis V,P 11

Animalia Mammalia Vespertilionida
e

1361 Scoteanax rueppellii Greater Broad‐nosed Bat V,P 29

Animalia Mammalia Muridae 1466 Pseudomys 
gracilicaudatus

Eastern Chestnut Mouse V,P 2

Animalia Mammalia Muridae 1455 Pseudomys 
novaehollandiae

New Holland Mouse P V 1

Animalia Mammalia Dugongidae 1558 Dugong dugon Dugong E1,P 1
Animalia Mammalia Balaenopterida

e
1575 Megaptera novaeangliae Humpback Whale V,P V 4

Animalia Mammalia Physeteridae 1578 Physeter macrocephalus Sperm Whale V,P 2

Plantae Flora Ericaceae 7752 Epacris purpurascens var. 
purpurascens

V,P 1

Plantae Flora Euphorbiaceae 9851 Chamaesyce 
psammogeton

Sand Spurge E1,P 3



Plantae Flora Fabaceae 
(Mimosoideae)

3860 Acacia pubescens Downy Wattle V,P V 1

Plantae Flora Lamiaceae 9885 Prostanthera askania Tranquility Mintbush E1,P E 83
Plantae Flora Myrtaceae 6809 Melaleuca biconvexa Biconvex Paperbark V,P V 170
Plantae Flora Myrtaceae 4293 Syzygium paniculatum Magenta Lilly Pilly E1,P V 15



Report generated on 26/06/2018 12:44 PM

Kingdom Class Family
Species 
Code

Scientific Name Exotic Common Name
NSW 
status

Comm. 
status

Records Info

Communit
y

Blue Gum High Forest in 
the Sydney Basin 
Bioregion

Blue Gum High Forest in the 
Sydney Basin Bioregion

E4B CE K

Communit
y

Coastal Saltmarsh in the 
New South Wales North 
Coast, Sydney Basin and 
South East Corner 
Bioregions

Coastal Saltmarsh in the New 
South Wales North Coast, 
Sydney Basin and South East 
Corner Bioregions

E3 V K

Communit
y

Coastal Upland Swamp 
in the Sydney Basin 
Bioregion

Coastal Upland Swamp in the 
Sydney Basin Bioregion

E3 E K

Communit
y

Duffys Forest Ecological 
Community in the Sydney 
Basin Bioregion

Duffys Forest Ecological 
Community in the Sydney 
Basin Bioregion

E3 K

Communit
y

Eastern Suburbs Banksia 
Scrub in the Sydney Basin 
Bioregion

Eastern Suburbs Banksia 
Scrub in the Sydney Basin 
Bioregion

E3 E K

Data from the BioNet BioNet Atlas website, which holds records from a number of custodians. The data are only indicative and cannot be considered a 
comprehensive inventory, and may contain errors and omissions. Species listed under the Sensitive Species Data Policy may have their locations denatured (^ 
rounded to 0.1Â°; ^^ rounded to 0.01Â°). Copyright the State of NSW through the Office of Environment and Heritage. Search criteria : Public Report of all Valid 
Records of Threatened (listed on TSC Act 1995) ,Commonwealth listed ,CAMBA listed ,JAMBA listed or ROKAMBA listed Communities in selected area [North: ‐
33.42 West: 151.34 East: 151.44 South: ‐33.52] returned 0 records for 22 entities.



Communit
y

Freshwater Wetlands on 
Coastal Floodplains of 
the New South Wales 
North Coast, Sydney 
Basin and South East 
Corner Bioregions

Freshwater Wetlands on 
Coastal Floodplains of the 
New South Wales North 
Coast, Sydney Basin and 
South East Corner Bioregions

E3 K

Communit
y

Hunter Lowland Redgum 
Forest in the Sydney 
Basin and New South 
Wales North Coast 
Bioregions

Hunter Lowland Redgum 
Forest in the Sydney Basin 
and New South Wales North 
Coast Bioregions

E3 K

Communit
y

Kincumber Scribbly Gum 
Forest in the Sydney 
Basin Bioregion

Kincumber Scribbly Gum 
Forest in the Sydney Basin 
Bioregion

E4B K

Communit
y

Littoral Rainforest in the 
New South Wales North 
Coast, Sydney Basin and 
South East Corner 
Bioregions

Littoral Rainforest in the 
New South Wales North 
Coast, Sydney Basin and 
South East Corner Bioregions

E3 CE K

Communit
y

Lower Hunter Spotted 
Gum‐Ironbark Forest in 
the Sydney Basin 
Bioregion

Lower Hunter Spotted Gum‐
Ironbark Forest in the 
Sydney Basin Bioregion

E3 K

Communit
y

Lowland Rainforest in 
the NSW North Coast 
and Sydney Basin 
Bioregions

Lowland Rainforest in the 
NSW North Coast and 
Sydney Basin Bioregions

E3 CE K



Communit
y

Pittwater and Wagstaffe 
Spotted Gum Forest in 
the Sydney Basin 
Bioregion

Pittwater and Wagstaffe 
Spotted Gum Forest in the 
Sydney Basin Bioregion

E3 K

Communit
y

Quorrobolong Scribbly 
Gum Woodland in the 
Sydney Basin Bioregion

Quorrobolong Scribbly Gum 
Woodland in the Sydney 
Basin Bioregion

E3 K

Communit
y

River‐Flat Eucalypt Forest 
on Coastal Floodplains of 
the New South Wales 
North Coast, Sydney 
Basin and South East 
Corner Bioregions

River‐Flat Eucalypt Forest on 
Coastal Floodplains of the 
New South Wales North 
Coast, Sydney Basin and 
South East Corner Bioregions

E3 K

Communit
y

Shale Sandstone 
Transition Forest in the 
Sydney Basin Bioregion

Shale Sandstone Transition 
Forest in the Sydney Basin 
Bioregion

E4B CE K

Communit
y

Southern Sydney 
sheltered forest on 
transitional sandstone 
soils in the Sydney Basin 
Bioregion

Southern Sydney sheltered 
forest on transitional 
sandstone soils in the Sydney 
Basin Bioregion

E3 K

Communit
y

Swamp Oak Floodplain 
Forest of the New South 
Wales North Coast, 
Sydney Basin and South 
East Corner Bioregions

Swamp Oak Floodplain 
Forest of the New South 
Wales North Coast, Sydney 
Basin and South East Corner 
Bioregions

E3 K



Communit
y

Swamp Sclerophyll 
Forest on Coastal 
Floodplains of the New 
South Wales North 
Coast, Sydney Basin and 
South East Corner 
Bioregions

Swamp Sclerophyll Forest on 
Coastal Floodplains of the 
New South Wales North 
Coast, Sydney Basin and 
South East Corner Bioregions

E3 K

Communit
y

Sydney Freshwater 
Wetlands in the Sydney 
Basin Bioregion

Sydney Freshwater Wetlands 
in the Sydney Basin 
Bioregion

E3 K

Communit
y

Themeda grassland on 
seacliffs and coastal 
headlands in the NSW 
North Coast, Sydney 
Basin and South East 
Corner Bioregions

Themeda grassland on 
seacliffs and coastal 
headlands in the NSW North 
Coast, Sydney Basin and 
South East Corner Bioregions

E3 K

Communit
y

Umina Coastal Sandplain 
Woodland in the Sydney 
Basin Bioregion

Umina Coastal Sandplain 
Woodland in the Sydney 
Basin Bioregion

E3 K

Communit
y

Western Sydney Dry 
Rainforest in the Sydney 
Basin Bioregion

Western Sydney Dry 
Rainforest in the Sydney 
Basin Bioregion

E3 CE P



EPBC Act Protected Matters Report

This report provides general guidance on matters of national environmental significance and other matters
protected by the EPBC Act in the area you have selected.

Information on the coverage of this report and qualifications on data supporting this report are contained in the
caveat at the end of the report.

Information is available about Environment Assessments and the EPBC Act including significance guidelines,
forms and application process details.
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Summary

This part of the report summarises the matters of national environmental significance that may occur in, or may
relate to, the area you nominated. Further information is available in the detail part of the report, which can be
accessed by scrolling or following the links below. If you are proposing to undertake an activity that may have a
significant impact on one or more matters of national environmental significance then you should consider the
Administrative Guidelines on Significance.

Matters of National Environmental Significance

Listed Threatened Ecological Communities:

Listed Migratory Species:

4

Great Barrier Reef Marine Park:

Wetlands of International Importance:

Listed Threatened Species:

None

84

None

None

National Heritage Places:

Commonwealth Marine Area:

World Heritage Properties:

None

None

64

The EPBC Act protects the environment on Commonwealth land, the environment from the actions taken on
Commonwealth land, and the environment from actions taken by Commonwealth agencies. As heritage values of a
place are part of the 'environment', these aspects of the EPBC Act protect the Commonwealth Heritage values of a
Commonwealth Heritage place. Information on the new heritage laws can be found at
http://www.environment.gov.au/heritage

This part of the report summarises other matters protected under the Act that may relate to the area you nominated.
Approval may be required for a proposed activity that significantly affects the environment on Commonwealth land,
when the action is outside the Commonwealth land, or the environment anywhere when the action is taken on
Commonwealth land. Approval may also be required for the Commonwealth or Commonwealth agencies proposing to
take an action that is likely to have a significant impact on the environment anywhere.

A permit may be required for activities in or on a Commonwealth area that may affect a member of a listed threatened
species or ecological community, a member of a listed migratory species, whales and other cetaceans, or a member of
a listed marine species.

Other Matters Protected by the EPBC Act

None

None

14

Listed Marine Species:

Whales and Other Cetaceans:

86

Commonwealth Heritage Places:

9

None

Critical Habitats:

Commonwealth Land:

Commonwealth Reserves Terrestrial:

NoneCommonwealth Reserves Marine:

Extra Information

This part of the report provides information that may also be relevant to the area you have nominated.

5

9State and Territory Reserves:

Nationally Important Wetlands:

1Regional Forest Agreements:

Invasive Species: 49

NoneKey Ecological Features (Marine)



Details

Listed Threatened Species [ Resource Information ]
Name Status Type of Presence
Birds

Regent Honeyeater [82338] Critically Endangered Species or species habitat
known to occur within area

Anthochaera phrygia

Australasian Bittern [1001] Endangered Species or species habitat
known to occur within area

Botaurus poiciloptilus

Red Knot, Knot [855] Endangered Species or species habitat
known to occur within area

Calidris canutus

Curlew Sandpiper [856] Critically Endangered Species or species habitat
known to occur within area

Calidris ferruginea

Eastern Bristlebird [533] Endangered Species or species habitat
likely to occur within area

Dasyornis brachypterus

Antipodean Albatross [64458] Vulnerable Foraging, feeding or related
behaviour likely to occur
within area

Diomedea antipodensis

Gibson's Albatross [82270] Vulnerable Foraging, feeding or related
behaviour likely to occur
within area

Diomedea antipodensis  gibsoni

Southern Royal Albatross [89221] Vulnerable Foraging, feeding or related
behaviour likely to occur
within area

Diomedea epomophora

Wandering Albatross [89223] Vulnerable Foraging, feeding or related
behaviour likely to occur
within area

Diomedea exulans

For threatened ecological communities where the distribution is well known, maps are derived from recovery
plans, State vegetation maps, remote sensing imagery and other sources. Where threatened ecological
community distributions are less well known, existing vegetation maps and point location data are used to
produce indicative distribution maps.

Listed Threatened Ecological Communities [ Resource Information ]

Name Status Type of Presence
Coastal Swamp Oak (Casuarina glauca) Forest of New
South Wales and South East Queensland ecological
community

Endangered Community likely to occur
within area

Coastal Upland Swamps in the Sydney Basin
Bioregion

Endangered Community likely to occur
within area

Posidonia australis seagrass meadows of the
Manning-Hawkesbury ecoregion

Endangered Community likely to occur
within area

Subtropical and Temperate Coastal Saltmarsh Vulnerable Community likely to occur
within area

Matters of National Environmental Significance



Name Status Type of Presence

Northern Royal Albatross [64456] Endangered Foraging, feeding or related
behaviour likely to occur
within area

Diomedea sanfordi

White-bellied Storm-Petrel (Tasman Sea), White-
bellied Storm-Petrel (Australasian) [64438]

Vulnerable Species or species habitat
likely to occur within area

Fregetta grallaria  grallaria

Painted Honeyeater [470] Vulnerable Species or species habitat
may occur within area

Grantiella picta

Swift Parrot [744] Critically Endangered Species or species habitat
known to occur within area

Lathamus discolor

Bar-tailed Godwit (baueri), Western Alaskan Bar-tailed
Godwit [86380]

Vulnerable Species or species habitat
known to occur within area

Limosa lapponica  baueri

Northern Siberian Bar-tailed Godwit, Bar-tailed Godwit
(menzbieri) [86432]

Critically Endangered Species or species habitat
may occur within area

Limosa lapponica  menzbieri

Southern Giant-Petrel, Southern Giant Petrel [1060] Endangered Species or species habitat
may occur within area

Macronectes giganteus

Northern Giant Petrel [1061] Vulnerable Species or species habitat
may occur within area

Macronectes halli

Eastern Curlew, Far Eastern Curlew [847] Critically Endangered Species or species habitat
known to occur within area

Numenius madagascariensis

Fairy Prion (southern) [64445] Vulnerable Species or species habitat
known to occur within area

Pachyptila turtur  subantarctica

Sooty Albatross [1075] Vulnerable Species or species habitat
may occur within area

Phoebetria fusca

Gould's Petrel, Australian Gould's Petrel [26033] Endangered Species or species habitat
may occur within area

Pterodroma leucoptera  leucoptera

Kermadec Petrel (western) [64450] Vulnerable Foraging, feeding or related
behaviour may occur within
area

Pterodroma neglecta  neglecta

Australian Painted Snipe [77037] Endangered Species or species habitat
may occur within area

Rostratula australis

Australian Fairy Tern [82950] Vulnerable Foraging, feeding or related
behaviour likely to occur
within area

Sternula nereis  nereis

Buller's Albatross, Pacific Albatross [64460] Vulnerable Species or species habitat
may occur within area

Thalassarche bulleri

Northern Buller's Albatross, Pacific Albatross [82273] Vulnerable Species or species habitat
may occur within area

Thalassarche bulleri  platei

Shy Albatross, Tasmanian Shy Albatross [82345] Vulnerable Foraging, feeding or related
behaviour likely to occur
within area

Thalassarche cauta  cauta



Name Status Type of Presence

White-capped Albatross [82344] Vulnerable Foraging, feeding or related
behaviour likely to occur
within area

Thalassarche cauta  steadi

Chatham Albatross [64457] Endangered Foraging, feeding or related
behaviour likely to occur
within area

Thalassarche eremita

Campbell Albatross, Campbell Black-browed Albatross
[64459]

Vulnerable Species or species habitat
may occur within area

Thalassarche impavida

Black-browed Albatross [66472] Vulnerable Species or species habitat
may occur within area

Thalassarche melanophris

Salvin's Albatross [64463] Vulnerable Foraging, feeding or related
behaviour likely to occur
within area

Thalassarche salvini

Fish

Black Rockcod, Black Cod, Saddled Rockcod [68449] Vulnerable Species or species habitat
likely to occur within area

Epinephelus daemelii

Macquarie Perch [66632] Endangered Species or species habitat
may occur within area

Macquaria australasica

Australian Grayling [26179] Vulnerable Species or species habitat
likely to occur within area

Prototroctes maraena

Frogs

Giant Burrowing Frog [1973] Vulnerable Species or species habitat
known to occur within area

Heleioporus australiacus

Green and Golden Bell Frog [1870] Vulnerable Species or species habitat
known to occur within area

Litoria aurea

Littlejohn's Tree Frog,  Heath Frog [64733] Vulnerable Species or species habitat
may occur within area

Litoria littlejohni

Stuttering Frog, Southern Barred Frog (in Victoria)
[1942]

Vulnerable Species or species habitat
likely to occur within area

Mixophyes balbus

Giant Barred Frog, Southern Barred Frog [1944] Endangered Species or species habitat
likely to occur within area

Mixophyes iteratus

Mammals

Blue Whale [36] Endangered Species or species habitat
may occur within area

Balaenoptera musculus

Large-eared Pied Bat, Large Pied Bat [183] Vulnerable Species or species habitat
known to occur within area

Chalinolobus dwyeri

Spot-tailed Quoll, Spotted-tail Quoll, Tiger Quoll
(southeastern mainland population) [75184]

Endangered Species or species habitat
known to occur within area

Dasyurus maculatus  maculatus (SE mainland population)

Southern Right Whale [40] Endangered Species or species habitat
likely to occur within area

Eubalaena australis

Humpback Whale [38] Vulnerable Species or species
Megaptera novaeangliae



Name Status Type of Presence
habitat known to occur
within area

Greater Glider [254] Vulnerable Species or species habitat
known to occur within area

Petauroides volans

Brush-tailed Rock-wallaby [225] Vulnerable Species or species habitat
likely to occur within area

Petrogale penicillata

Koala (combined populations of Queensland, New
South Wales and the Australian Capital Territory)
[85104]

Vulnerable Species or species habitat
known to occur within area

Phascolarctos cinereus (combined populations of Qld, NSW and the ACT)

Long-nosed Potoroo (SE mainland) [66645] Vulnerable Species or species habitat
known to occur within area

Potorous tridactylus  tridactylus

New Holland Mouse, Pookila [96] Vulnerable Species or species habitat
known to occur within area

Pseudomys novaehollandiae

Grey-headed Flying-fox [186] Vulnerable Roosting known to occur
within area

Pteropus poliocephalus

Plants

Bynoe's Wattle, Tiny Wattle [8575] Vulnerable Species or species habitat
may occur within area

Acacia bynoeana

Downy Wattle, Hairy Stemmed Wattle [18800] Vulnerable Species or species habitat
may occur within area

Acacia pubescens

 [56780] Endangered Species or species habitat
may occur within area

Asterolasia elegans

Thick-leaf Star-hair [10352] Vulnerable Species or species habitat
likely to occur within area

Astrotricha crassifolia

Dense Cord-rush [68511] Vulnerable Species or species habitat
may occur within area

Baloskion longipes

Thick-lipped Spider-orchid, Daddy Long-legs [2119] Vulnerable Species or species habitat
likely to occur within area

Caladenia tessellata

Leafless Tongue-orchid [19533] Vulnerable Species or species habitat
likely to occur within area

Cryptostylis hunteriana

White-flowered Wax Plant [12533] Endangered Species or species habitat
likely to occur within area

Cynanchum elegans

Newcastle Doubletail [55086] Vulnerable Species or species habitat
likely to occur within area

Diuris praecox

Camfield's Stringybark [15460] Vulnerable Species or species habitat
likely to occur within area

Eucalyptus camfieldii

Yellow Gnat-orchid [7528] Endangered Species or species habitat
likely to occur within area

Genoplesium baueri

 [19186] Vulnerable Species or species habitat
likely to occur

Grevillea shiressii



Name Status Type of Presence
within area

Biconvex Paperbark [5583] Vulnerable Species or species habitat
known to occur within area

Melaleuca biconvexa

Deane's Melaleuca [5818] Vulnerable Species or species habitat
may occur within area

Melaleuca deanei

Omeo Stork's-bill [84065] Endangered Species or species habitat
likely to occur within area

Pelargonium sp. Striatellum (G.W.Carr 10345)

 [4182] Vulnerable Species or species habitat
may occur within area

Pimelea curviflora var. curviflora

Tranquillity Mintbush, Tranquility Mintbush [64958] Endangered Species or species habitat
likely to occur within area

Prostanthera askania

Somersby Mintbush [64960] Endangered Species or species habitat
likely to occur within area

Prostanthera junonis

Smooth Bush-pea, Swamp Bush-pea [11887] Vulnerable Species or species habitat
likely to occur within area

Pultenaea glabra

Eastern Underground Orchid [11768] Endangered Species or species habitat
may occur within area

Rhizanthella slateri

Heath Wrinklewort [13132] Vulnerable Species or species habitat
may occur within area

Rutidosis heterogama

Magenta Lilly Pilly, Magenta Cherry, Daguba, Scrub
Cherry, Creek Lilly Pilly, Brush Cherry [20307]

Vulnerable Species or species habitat
known to occur within area

Syzygium paniculatum

Black-eyed Susan [21407] Vulnerable Species or species habitat
known to occur within area

Tetratheca juncea

Austral Toadflax, Toadflax [15202] Vulnerable Species or species habitat
may occur within area

Thesium australe

Reptiles

Loggerhead Turtle [1763] Endangered Foraging, feeding or related
behaviour known to occur
within area

Caretta caretta

Green Turtle [1765] Vulnerable Foraging, feeding or related
behaviour known to occur
within area

Chelonia mydas

Leatherback Turtle, Leathery Turtle, Luth [1768] Endangered Foraging, feeding or related
behaviour known to occur
within area

Dermochelys coriacea

Hawksbill Turtle [1766] Vulnerable Species or species habitat
known to occur within area

Eretmochelys imbricata

Broad-headed Snake [1182] Vulnerable Species or species habitat
may occur within area

Hoplocephalus bungaroides

Flatback Turtle [59257] Vulnerable Foraging, feeding or related
behaviour known

Natator depressus



Name Status Type of Presence
to occur within area

Sharks

Grey Nurse Shark (east coast population) [68751] Critically Endangered Species or species habitat
likely to occur within area

Carcharias taurus  (east coast population)

White Shark, Great White Shark [64470] Vulnerable Species or species habitat
known to occur within area

Carcharodon carcharias

Whale Shark [66680] Vulnerable Species or species habitat
may occur within area

Rhincodon typus

Listed Migratory Species [ Resource Information ]
* Species is listed under a different scientific name on the EPBC Act - Threatened Species list.
Name Threatened Type of Presence
Migratory Marine Birds

Common Noddy [825] Species or species habitat
may occur within area

Anous stolidus

Fork-tailed Swift [678] Species or species habitat
likely to occur within area

Apus pacificus

Flesh-footed Shearwater, Fleshy-footed Shearwater
[82404]

Foraging, feeding or related
behaviour likely to occur
within area

Ardenna carneipes

Streaked Shearwater [1077] Species or species habitat
known to occur within area

Calonectris leucomelas

Antipodean Albatross [64458] Vulnerable Foraging, feeding or related
behaviour likely to occur
within area

Diomedea antipodensis

Southern Royal Albatross [89221] Vulnerable Foraging, feeding or related
behaviour likely to occur
within area

Diomedea epomophora

Wandering Albatross [89223] Vulnerable Foraging, feeding or related
behaviour likely to occur
within area

Diomedea exulans

Northern Royal Albatross [64456] Endangered Foraging, feeding or related
behaviour likely to occur
within area

Diomedea sanfordi

Lesser Frigatebird, Least Frigatebird [1012] Species or species habitat
likely to occur within area

Fregata ariel

Great Frigatebird, Greater Frigatebird [1013] Species or species habitat
may occur within area

Fregata minor

Southern Giant-Petrel, Southern Giant Petrel [1060] Endangered Species or species habitat
may occur within area

Macronectes giganteus

Northern Giant Petrel [1061] Vulnerable Species or species habitat
may occur within area

Macronectes halli

Sooty Albatross [1075] Vulnerable Species or species habitat
may occur within area

Phoebetria fusca



Name Threatened Type of Presence

Little Tern [82849] Species or species habitat
may occur within area

Sternula albifrons

Buller's Albatross, Pacific Albatross [64460] Vulnerable Species or species habitat
may occur within area

Thalassarche bulleri

Tasmanian Shy Albatross [89224] Vulnerable* Foraging, feeding or related
behaviour likely to occur
within area

Thalassarche cauta

Chatham Albatross [64457] Endangered Foraging, feeding or related
behaviour likely to occur
within area

Thalassarche eremita

Campbell Albatross, Campbell Black-browed Albatross
[64459]

Vulnerable Species or species habitat
may occur within area

Thalassarche impavida

Black-browed Albatross [66472] Vulnerable Species or species habitat
may occur within area

Thalassarche melanophris

Salvin's Albatross [64463] Vulnerable Foraging, feeding or related
behaviour likely to occur
within area

Thalassarche salvini

White-capped Albatross [64462] Vulnerable* Foraging, feeding or related
behaviour likely to occur
within area

Thalassarche steadi

Migratory Marine Species

Southern Right Whale [75529] Endangered* Species or species habitat
likely to occur within area

Balaena glacialis  australis

Bryde's Whale [35] Species or species habitat
may occur within area

Balaenoptera edeni

Blue Whale [36] Endangered Species or species habitat
may occur within area

Balaenoptera musculus

Pygmy Right Whale [39] Foraging, feeding or related
behaviour may occur within
area

Caperea marginata

White Shark, Great White Shark [64470] Vulnerable Species or species habitat
known to occur within area

Carcharodon carcharias

Loggerhead Turtle [1763] Endangered Foraging, feeding or related
behaviour known to occur
within area

Caretta caretta

Green Turtle [1765] Vulnerable Foraging, feeding or related
behaviour known to occur
within area

Chelonia mydas

Leatherback Turtle, Leathery Turtle, Luth [1768] Endangered Foraging, feeding or related
behaviour known to occur
within area

Dermochelys coriacea

Dugong [28] Species or species habitat
may occur within area

Dugong dugon

Hawksbill Turtle [1766] Vulnerable Species or species habitat
known to occur within area

Eretmochelys imbricata



Name Threatened Type of Presence

Dusky Dolphin [43] Species or species habitat
may occur within area

Lagenorhynchus obscurus

Porbeagle, Mackerel Shark [83288] Species or species habitat
likely to occur within area

Lamna nasus

Reef Manta Ray, Coastal Manta Ray, Inshore Manta
Ray, Prince Alfred's Ray, Resident Manta Ray [84994]

Species or species habitat
may occur within area

Manta alfredi

Giant Manta Ray, Chevron Manta Ray, Pacific Manta
Ray, Pelagic Manta Ray, Oceanic Manta Ray [84995]

Species or species habitat
may occur within area

Manta birostris

Humpback Whale [38] Vulnerable Species or species habitat
known to occur within area

Megaptera novaeangliae

Flatback Turtle [59257] Vulnerable Foraging, feeding or related
behaviour known to occur
within area

Natator depressus

Killer Whale, Orca [46] Species or species habitat
may occur within area

Orcinus orca

Whale Shark [66680] Vulnerable Species or species habitat
may occur within area

Rhincodon typus

Indo-Pacific Humpback Dolphin [50] Species or species habitat
likely to occur within area

Sousa chinensis

Migratory Terrestrial Species

Oriental Cuckoo, Horsfield's Cuckoo [86651] Species or species habitat
known to occur within area

Cuculus optatus

White-throated Needletail [682] Species or species habitat
known to occur within area

Hirundapus caudacutus

Black-faced Monarch [609] Species or species habitat
known to occur within area

Monarcha melanopsis

Spectacled Monarch [610] Species or species habitat
known to occur within area

Monarcha trivirgatus

Yellow Wagtail [644] Species or species habitat
likely to occur within area

Motacilla flava

Satin Flycatcher [612] Species or species habitat
known to occur within area

Myiagra cyanoleuca

Rufous Fantail [592] Species or species habitat
known to occur within area

Rhipidura rufifrons

Migratory Wetlands Species

Common Sandpiper [59309] Species or species habitat
likely to occur within area

Actitis hypoleucos

Sharp-tailed Sandpiper [874] Species or species habitat
known to occur

Calidris acuminata



Name Threatened Type of Presence
within area

Red Knot, Knot [855] Endangered Species or species habitat
known to occur within area

Calidris canutus

Curlew Sandpiper [856] Critically Endangered Species or species habitat
known to occur within area

Calidris ferruginea

Pectoral Sandpiper [858] Species or species habitat
known to occur within area

Calidris melanotos

Double-banded Plover [895] Foraging, feeding or related
behaviour known to occur
within area

Charadrius bicinctus

Latham's Snipe, Japanese Snipe [863] Foraging, feeding or related
behaviour may occur within
area

Gallinago hardwickii

Swinhoe's Snipe [864] Foraging, feeding or related
behaviour likely to occur
within area

Gallinago megala

Pin-tailed Snipe [841] Foraging, feeding or related
behaviour likely to occur
within area

Gallinago stenura

Bar-tailed Godwit [844] Species or species habitat
known to occur within area

Limosa lapponica

Eastern Curlew, Far Eastern Curlew [847] Critically Endangered Species or species habitat
known to occur within area

Numenius madagascariensis

Little Curlew, Little Whimbrel [848] Foraging, feeding or related
behaviour likely to occur
within area

Numenius minutus

Whimbrel [849] Foraging, feeding or related
behaviour known to occur
within area

Numenius phaeopus

Osprey [952] Species or species habitat
known to occur within area

Pandion haliaetus

Pacific Golden Plover [25545] Foraging, feeding or related
behaviour known to occur
within area

Pluvialis fulva

Grey-tailed Tattler [851] Foraging, feeding or related
behaviour known to occur
within area

Tringa brevipes

Common Greenshank, Greenshank [832] Species or species habitat
likely to occur within area

Tringa nebularia



Listed Marine Species [ Resource Information ]
* Species is listed under a different scientific name on the EPBC Act - Threatened Species list.
Name Threatened Type of Presence
Birds

Common Sandpiper [59309] Species or species habitat
likely to occur within area

Actitis hypoleucos

Common Noddy [825] Species or species habitat
may occur within area

Anous stolidus

Fork-tailed Swift [678] Species or species habitat
likely to occur within area

Apus pacificus

Great Egret, White Egret [59541] Species or species habitat
known to occur within area

Ardea alba

Cattle Egret [59542] Species or species habitat
may occur within area

Ardea ibis

Sharp-tailed Sandpiper [874] Species or species habitat
known to occur within area

Calidris acuminata

Red Knot, Knot [855] Endangered Species or species habitat
known to occur within area

Calidris canutus

Curlew Sandpiper [856] Critically Endangered Species or species habitat
known to occur within area

Calidris ferruginea

Pectoral Sandpiper [858] Species or species habitat
known to occur within area

Calidris melanotos

Streaked Shearwater [1077] Species or species habitat
known to occur within area

Calonectris leucomelas

Great Skua [59472] Species or species habitat
may occur within area

Catharacta skua

Double-banded Plover [895] Foraging, feeding or related
behaviour known

Charadrius bicinctus

Commonwealth Land [ Resource Information ]
The Commonwealth area listed below may indicate the presence of Commonwealth land in this vicinity. Due to
the unreliability of the data source, all proposals should be checked as to whether it impacts on a
Commonwealth area, before making a definitive decision. Contact the State or Territory government land
department for further information.

Name
Commonwealth Land - Australian Postal Commission
Commonwealth Land - Australian Postal Corporation
Commonwealth Land - Australian Telecommunications Commission
Commonwealth Land - Defence Housing Authority
Commonwealth Land - Defence Service Homes Corporation
Commonwealth Land - Director of War Service Homes
Commonwealth Land - Telstra Corporation Limited
Defence - ERINA GRES DEPOT
Defence - TS HAWKESBURY

Other Matters Protected by the EPBC Act



Name Threatened Type of Presence
to occur within area

Oriental Cuckoo, Himalayan Cuckoo [710] Species or species habitat
known to occur within area

Cuculus saturatus

Antipodean Albatross [64458] Vulnerable Foraging, feeding or related
behaviour likely to occur
within area

Diomedea antipodensis

Southern Royal Albatross [89221] Vulnerable Foraging, feeding or related
behaviour likely to occur
within area

Diomedea epomophora

Wandering Albatross [89223] Vulnerable Foraging, feeding or related
behaviour likely to occur
within area

Diomedea exulans

Gibson's Albatross [64466] Vulnerable* Foraging, feeding or related
behaviour likely to occur
within area

Diomedea gibsoni

Northern Royal Albatross [64456] Endangered Foraging, feeding or related
behaviour likely to occur
within area

Diomedea sanfordi

Lesser Frigatebird, Least Frigatebird [1012] Species or species habitat
likely to occur within area

Fregata ariel

Great Frigatebird, Greater Frigatebird [1013] Species or species habitat
may occur within area

Fregata minor

Latham's Snipe, Japanese Snipe [863] Foraging, feeding or related
behaviour may occur within
area

Gallinago hardwickii

Swinhoe's Snipe [864] Foraging, feeding or related
behaviour likely to occur
within area

Gallinago megala

Pin-tailed Snipe [841] Foraging, feeding or related
behaviour likely to occur
within area

Gallinago stenura

White-bellied Sea-Eagle [943] Species or species habitat
known to occur within area

Haliaeetus leucogaster

Grey-tailed Tattler [59311] Foraging, feeding or related
behaviour known to occur
within area

Heteroscelus brevipes

Black-winged Stilt [870] Foraging, feeding or related
behaviour known to occur
within area

Himantopus himantopus

White-throated Needletail [682] Species or species habitat
known to occur within area

Hirundapus caudacutus

Swift Parrot [744] Critically Endangered Species or species habitat
known to occur within area

Lathamus discolor

Bar-tailed Godwit [844] Species or species habitat
known to occur within area

Limosa lapponica

Southern Giant-Petrel, Southern Giant Petrel [1060] Endangered Species or species habitat
may occur within area

Macronectes giganteus



Name Threatened Type of Presence

Northern Giant Petrel [1061] Vulnerable Species or species habitat
may occur within area

Macronectes halli

Rainbow Bee-eater [670] Species or species habitat
may occur within area

Merops ornatus

Black-faced Monarch [609] Species or species habitat
known to occur within area

Monarcha melanopsis

Spectacled Monarch [610] Species or species habitat
known to occur within area

Monarcha trivirgatus

Yellow Wagtail [644] Species or species habitat
likely to occur within area

Motacilla flava

Satin Flycatcher [612] Species or species habitat
known to occur within area

Myiagra cyanoleuca

Eastern Curlew, Far Eastern Curlew [847] Critically Endangered Species or species habitat
known to occur within area

Numenius madagascariensis

Little Curlew, Little Whimbrel [848] Foraging, feeding or related
behaviour likely to occur
within area

Numenius minutus

Whimbrel [849] Foraging, feeding or related
behaviour known to occur
within area

Numenius phaeopus

Fairy Prion [1066] Species or species habitat
known to occur within area

Pachyptila turtur

Osprey [952] Species or species habitat
known to occur within area

Pandion haliaetus

Sooty Albatross [1075] Vulnerable Species or species habitat
may occur within area

Phoebetria fusca

Pacific Golden Plover [25545] Foraging, feeding or related
behaviour known to occur
within area

Pluvialis fulva

Flesh-footed Shearwater, Fleshy-footed Shearwater
[1043]

Foraging, feeding or related
behaviour likely to occur
within area

Puffinus carneipes

Rufous Fantail [592] Species or species habitat
known to occur within area

Rhipidura rufifrons

Painted Snipe [889] Endangered* Species or species habitat
may occur within area

Rostratula benghalensis (sensu lato)

Little Tern [813] Species or species habitat
may occur within area

Sterna albifrons

Buller's Albatross, Pacific Albatross [64460] Vulnerable Species or species habitat
may occur within area

Thalassarche bulleri



Name Threatened Type of Presence

Tasmanian Shy Albatross [89224] Vulnerable* Foraging, feeding or related
behaviour likely to occur
within area

Thalassarche cauta

Chatham Albatross [64457] Endangered Foraging, feeding or related
behaviour likely to occur
within area

Thalassarche eremita

Campbell Albatross, Campbell Black-browed Albatross
[64459]

Vulnerable Species or species habitat
may occur within area

Thalassarche impavida

Black-browed Albatross [66472] Vulnerable Species or species habitat
may occur within area

Thalassarche melanophris

Salvin's Albatross [64463] Vulnerable Foraging, feeding or related
behaviour likely to occur
within area

Thalassarche salvini

Pacific Albatross [66511] Vulnerable* Species or species habitat
may occur within area

Thalassarche sp. nov.

White-capped Albatross [64462] Vulnerable* Foraging, feeding or related
behaviour likely to occur
within area

Thalassarche steadi

Common Greenshank, Greenshank [832] Species or species habitat
likely to occur within area

Tringa nebularia

Fish

Shortpouch Pygmy Pipehorse [66187] Species or species habitat
may occur within area

Acentronura tentaculata

Girdled Pipefish [66214] Species or species habitat
may occur within area

Festucalex cinctus

Tiger Pipefish [66217] Species or species habitat
may occur within area

Filicampus tigris

Upside-down Pipefish, Eastern Upside-down Pipefish,
Eastern Upside-down Pipefish [66227]

Species or species habitat
may occur within area

Heraldia nocturna

Beady Pipefish, Steep-nosed Pipefish [66231] Species or species habitat
may occur within area

Hippichthys penicillus

Big-belly Seahorse, Eastern Potbelly Seahorse, New
Zealand Potbelly Seahorse [66233]

Species or species habitat
may occur within area

Hippocampus abdominalis

White's Seahorse, Crowned Seahorse, Sydney
Seahorse [66240]

Species or species habitat
may occur within area

Hippocampus whitei

Crested Pipefish, Briggs' Crested Pipefish, Briggs'
Pipefish [66242]

Species or species habitat
may occur within area

Histiogamphelus briggsii

Javelin Pipefish [66251] Species or species habitat
may occur within area

Lissocampus runa

Sawtooth Pipefish [66252] Species or species habitat
may occur within area

Maroubra perserrata



Name Threatened Type of Presence

Red Pipefish [66265] Species or species habitat
may occur within area

Notiocampus ruber

Common Seadragon, Weedy Seadragon [66268] Species or species habitat
may occur within area

Phyllopteryx taeniolatus

Spiny Pipehorse, Australian Spiny Pipehorse [66275] Species or species habitat
may occur within area

Solegnathus spinosissimus

Robust Ghostpipefish, Blue-finned Ghost Pipefish,
[66183]

Species or species habitat
may occur within area

Solenostomus cyanopterus

Ornate Ghostpipefish, Harlequin Ghost Pipefish,
Ornate Ghost Pipefish [66184]

Species or species habitat
may occur within area

Solenostomus paradoxus

Spotted Pipefish, Gulf Pipefish, Peacock Pipefish
[66276]

Species or species habitat
may occur within area

Stigmatopora argus

Widebody Pipefish, Wide-bodied Pipefish, Black
Pipefish [66277]

Species or species habitat
may occur within area

Stigmatopora nigra

Double-end Pipehorse, Double-ended Pipehorse,
Alligator Pipefish [66279]

Species or species habitat
may occur within area

Syngnathoides biaculeatus

Bentstick Pipefish, Bend Stick Pipefish, Short-tailed
Pipefish [66280]

Species or species habitat
may occur within area

Trachyrhamphus bicoarctatus

Hairy Pipefish [66282] Species or species habitat
may occur within area

Urocampus carinirostris

Mother-of-pearl Pipefish [66283] Species or species habitat
may occur within area

Vanacampus margaritifer

Mammals

Long-nosed Fur-seal, New Zealand Fur-seal [20] Species or species habitat
may occur within area

Arctocephalus forsteri

Australian Fur-seal, Australo-African Fur-seal [21] Species or species habitat
may occur within area

Arctocephalus pusillus

Dugong [28] Species or species habitat
may occur within area

Dugong dugon

Reptiles

Loggerhead Turtle [1763] Endangered Foraging, feeding or related
behaviour known to occur
within area

Caretta caretta

Green Turtle [1765] Vulnerable Foraging, feeding or related
behaviour known to occur
within area

Chelonia mydas

Leatherback Turtle, Leathery Turtle, Luth [1768] Endangered Foraging, feeding or related
behaviour known to occur
within area

Dermochelys coriacea

Hawksbill Turtle [1766] Vulnerable Species or species habitat
known to occur

Eretmochelys imbricata



Name Threatened Type of Presence
within area

Flatback Turtle [59257] Vulnerable Foraging, feeding or related
behaviour known to occur
within area

Natator depressus

Yellow-bellied Seasnake [1091] Species or species habitat
may occur within area

Pelamis platurus

Whales and other Cetaceans [ Resource Information ]
Name Status Type of Presence
Mammals

Minke Whale [33] Species or species habitat
may occur within area

Balaenoptera acutorostrata

Bryde's Whale [35] Species or species habitat
may occur within area

Balaenoptera edeni

Blue Whale [36] Endangered Species or species habitat
may occur within area

Balaenoptera musculus

Pygmy Right Whale [39] Foraging, feeding or related
behaviour may occur within
area

Caperea marginata

Common Dophin, Short-beaked Common Dolphin [60] Species or species habitat
may occur within area

Delphinus delphis

Southern Right Whale [40] Endangered Species or species habitat
likely to occur within area

Eubalaena australis

Risso's Dolphin, Grampus [64] Species or species habitat
may occur within area

Grampus griseus

Dusky Dolphin [43] Species or species habitat
may occur within area

Lagenorhynchus obscurus

Humpback Whale [38] Vulnerable Species or species habitat
known to occur within area

Megaptera novaeangliae

Killer Whale, Orca [46] Species or species habitat
may occur within area

Orcinus orca

Indo-Pacific Humpback Dolphin [50] Species or species habitat
likely to occur within area

Sousa chinensis

Spotted Dolphin, Pantropical Spotted Dolphin [51] Species or species habitat
may occur within area

Stenella attenuata

Indian Ocean Bottlenose Dolphin, Spotted Bottlenose
Dolphin [68418]

Species or species habitat
likely to occur within area

Tursiops aduncus

Bottlenose Dolphin [68417] Species or species habitat
may occur within area

Tursiops truncatus s. str.



State and Territory Reserves [ Resource Information ]
Name State
Bouddi NSW
Brisbane Water NSW
Cockle Bay NSW
Gosford Coastal Open Space System NSW
Pelican Island NSW
Rileys Island NSW
Saratoga Island NSW
Wamberal Lagoon NSW
Wambina NSW

Regional Forest Agreements [ Resource Information ]

Note that all areas with completed RFAs have been included.

Name State
North East NSW RFA New South Wales

Extra Information

Invasive Species [ Resource Information ]
Weeds reported here are the 20 species of national significance (WoNS), along with other introduced plants
that are considered by the States and Territories to pose a particularly significant threat to biodiversity. The
following feral animals are reported: Goat, Red Fox, Cat, Rabbit, Pig, Water Buffalo and Cane Toad. Maps from
Landscape Health Project, National Land and Water Resouces Audit, 2001.

Name Status Type of Presence
Birds

Common Myna, Indian Myna [387] Species or species habitat
likely to occur within area

Acridotheres tristis

Skylark [656] Species or species habitat
likely to occur within area

Alauda arvensis

Mallard [974] Species or species habitat
likely to occur within area

Anas platyrhynchos

European Goldfinch [403] Species or species habitat
likely to occur within area

Carduelis carduelis

Rock Pigeon, Rock Dove, Domestic Pigeon [803] Species or species habitat
likely to occur within area

Columba livia

Nutmeg Mannikin [399] Species or species habitat
likely to occur within area

Lonchura punctulata

House Sparrow [405] Species or species habitat
likely to occur

Passer domesticus



Name Status Type of Presence
within area

Eurasian Tree Sparrow [406] Species or species habitat
likely to occur within area

Passer montanus

Red-whiskered Bulbul [631] Species or species habitat
likely to occur within area

Pycnonotus jocosus

Spotted Turtle-Dove  [780] Species or species habitat
likely to occur within area

Streptopelia chinensis

Common Starling [389] Species or species habitat
likely to occur within area

Sturnus vulgaris

Common Blackbird, Eurasian Blackbird [596] Species or species habitat
likely to occur within area

Turdus merula

Frogs

Cane Toad [83218] Species or species habitat
known to occur within area

Rhinella marina

Mammals

Domestic Cattle [16] Species or species habitat
likely to occur within area

Bos taurus

Domestic Dog [82654] Species or species habitat
likely to occur within area

Canis lupus  familiaris

Cat, House Cat, Domestic Cat [19] Species or species habitat
likely to occur within area

Felis catus

Feral deer species in Australia [85733] Species or species habitat
likely to occur within area

Feral deer

Brown Hare [127] Species or species habitat
likely to occur within area

Lepus capensis

House Mouse [120] Species or species habitat
likely to occur within area

Mus musculus

Rabbit, European Rabbit [128] Species or species habitat
likely to occur within area

Oryctolagus cuniculus

Brown Rat, Norway Rat [83] Species or species habitat
likely to occur within area

Rattus norvegicus

Black Rat, Ship Rat [84] Species or species habitat
likely to occur within area

Rattus rattus

Red Fox, Fox [18] Species or species habitat
likely to occur within area

Vulpes vulpes

Plants

Alligator Weed [11620] Species or species habitat
likely to occur within area

Alternanthera philoxeroides



Name Status Type of Presence

Madeira Vine, Jalap, Lamb's-tail, Mignonette Vine,
Anredera, Gulf Madeiravine, Heartleaf Madeiravine,
Potato Vine [2643]

Species or species habitat
likely to occur within area

Anredera cordifolia

Asparagus Fern, Ground Asparagus, Basket Fern,
Sprengi's Fern, Bushy Asparagus, Emerald Asparagus
[62425]

Species or species habitat
likely to occur within area

Asparagus aethiopicus

Bridal Creeper, Bridal Veil Creeper, Smilax, Florist's
Smilax, Smilax Asparagus [22473]

Species or species habitat
likely to occur within area

Asparagus asparagoides

Climbing Asparagus-fern [48993] Species or species habitat
likely to occur within area

Asparagus plumosus

Asparagus Fern, Climbing Asparagus Fern [23255] Species or species habitat
likely to occur within area

Asparagus scandens

Cabomba, Fanwort, Carolina Watershield, Fish Grass,
Washington Grass, Watershield, Carolina Fanwort,
Common Cabomba [5171]

Species or species habitat
likely to occur within area

Cabomba caroliniana

Bitou Bush, Boneseed [18983] Species or species habitat
may occur within area

Chrysanthemoides monilifera

Boneseed [16905] Species or species habitat
likely to occur within area

Chrysanthemoides monilifera subsp. monilifera

Bitou Bush [16332] Species or species habitat
likely to occur within area

Chrysanthemoides monilifera subsp. rotundata

Broom, English Broom, Scotch Broom, Common
Broom, Scottish Broom, Spanish Broom [5934]

Species or species habitat
likely to occur within area

Cytisus scoparius

Cat's Claw Vine, Yellow Trumpet Vine, Cat's Claw
Creeper, Funnel Creeper [85119]

Species or species habitat
likely to occur within area

Dolichandra unguis-cati

Water Hyacinth, Water Orchid, Nile Lily [13466] Species or species habitat
likely to occur within area

Eichhornia crassipes

Montpellier Broom, Cape Broom, Canary Broom,
Common Broom, French Broom, Soft Broom [20126]

Species or species habitat
likely to occur within area

Genista monspessulana

Broom [67538] Species or species habitat
may occur within area

Genista sp. X Genista monspessulana

Lantana, Common Lantana, Kamara Lantana, Large-
leaf Lantana, Pink Flowered Lantana, Red Flowered
Lantana, Red-Flowered Sage, White Sage, Wild Sage
[10892]

Species or species habitat
likely to occur within area

Lantana camara

African Boxthorn, Boxthorn [19235] Species or species habitat
likely to occur within area

Lycium ferocissimum

Chilean Needle grass [67699] Species or species habitat
likely to occur within area

Nassella neesiana

Prickly Pears [82753] Species or species habitat
likely to occur within area

Opuntia spp.



Nationally Important Wetlands [ Resource Information ]
Name State
Avoca Lagoon NSW
Brisbane Water Estuary NSW
Cockrone Lagoon NSW
Terrigal Lagoon NSW
Wamberal Lagoon NSW

Name Status Type of Presence

Radiata Pine Monterey Pine, Insignis Pine, Wilding
Pine [20780]

Species or species habitat
may occur within area

Pinus radiata

Blackberry, European Blackberry [68406] Species or species habitat
likely to occur within area

Rubus fruticosus aggregate

Delta Arrowhead, Arrowhead, Slender Arrowhead
[68483]

Species or species habitat
likely to occur within area

Sagittaria platyphylla

Willows except Weeping Willow, Pussy Willow and
Sterile Pussy Willow [68497]

Species or species habitat
likely to occur within area

Salix spp. except S.babylonica, S.x calodendron & S.x reichardtii

Salvinia, Giant Salvinia, Aquarium Watermoss, Kariba
Weed [13665]

Species or species habitat
likely to occur within area

Salvinia molesta

Fireweed, Madagascar Ragwort, Madagascar
Groundsel [2624]

Species or species habitat
likely to occur within area

Senecio madagascariensis

Gorse, Furze [7693] Species or species habitat
likely to occur within area

Ulex europaeus



- non-threatened seabirds which have only been mapped for recorded breeding sites

- migratory species that are very widespread, vagrant, or only occur in small numbers

- some species and ecological communities that have only recently been listed

Not all species listed under the EPBC Act have been mapped (see below) and therefore a report is a general guide only. Where available data
supports mapping, the type of presence that can be determined from the data is indicated in general terms. People using this information in making
a referral may need to consider the qualifications below and may need to seek and consider other information sources.

For threatened ecological communities where the distribution is well known, maps are derived from recovery plans, State vegetation maps, remote
sensing imagery and other sources. Where threatened ecological community distributions are less well known, existing vegetation maps and point
location data are used to produce indicative distribution maps.

- seals which have only been mapped for breeding sites near the Australian continent

Such breeding sites may be important for the protection of the Commonwealth Marine environment.

Threatened, migratory and marine species distributions have been derived through a variety of methods.  Where distributions are well known and if
time permits, maps are derived using either thematic spatial data (i.e. vegetation, soils, geology, elevation, aspect, terrain, etc) together with point
locations and described habitat; or environmental modelling (MAXENT or BIOCLIM habitat modelling) using point locations and environmental data
layers.

The information presented in this report has been provided by a range of data sources as acknowledged at the end of the report.
Caveat

- migratory and

The following species and ecological communities have not been mapped and do not appear in reports produced from this database:

- marine

This report is designed to assist in identifying the locations of places which may be relevant in determining obligations under the Environment
Protection and Biodiversity Conservation Act 1999. It holds mapped locations of World and National Heritage properties, Wetlands of International
and National Importance, Commonwealth and State/Territory reserves, listed threatened, migratory and marine species and listed threatened
ecological communities. Mapping of Commonwealth land is not complete at this stage. Maps have been collated from a range of sources at various
resolutions.

- threatened species listed as extinct or considered as vagrants

- some terrestrial species that overfly the Commonwealth marine area

The following groups have been mapped, but may not cover the complete distribution of the species:

Only selected species covered by the following provisions of the EPBC Act have been mapped:

Where very little information is available for species or large number of maps are required in a short time-frame, maps are derived either from 0.04
or 0.02 decimal degree cells; by an automated process using polygon capture techniques (static two kilometre grid cells, alpha-hull and convex hull);
or captured manually or by using topographic features (national park boundaries, islands, etc).  In the early stages of the distribution mapping
process (1999-early 2000s) distributions were defined by degree blocks, 100K or 250K map sheets to rapidly create distribution maps. More reliable
distribution mapping methods are used to update these distributions as time permits.

-33.47262 151.39504
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Priority weeds for the Greater Sydney
Note: this region includes the local council areas of Bayside Council, Blacktown, Blue Mountains, Burwood, Camden, 

Campbelltown, Canada Bay, Canterbury-Bankstown, Central Coast, City of Parramatta, Cumberland, Fairfield, 

Georges River, Hawkesbury, Hornsby Shire Council, Hunters Hill, Inner West, Ku-ring-gai, Lane Cove, Liverpool, 

Mosman, North Sydney, Northern Beaches, Penrith, Randwick, Ryde, Strathfield, Sutherland, Sydney, The Hills , 

Waverley, Willoughby, Wollondilly and Woollahra. 

Select another region

Weed Duty

All plants General Biosecurity Duty
All plants are regulated with a general biosecurity duty to 
prevent, eliminate or minimise any biosecurity risk they may 
pose. Any person who deals with any plant, who knows (or 
ought to know) of any biosecurity risk, has a duty to ensure 
the risk is prevented, eliminated or minimised, so far as is 
reasonably practicable.

African boxthorn

Lycium ferocissimum
Prohibition on dealings
Must not be imported into the State or sold 

African olive

Olea europaea subsp. cuspidata
Regional Recommended Measure
An exclusion zone is established for all lands in Blue 

Mountains City Council and Central Coast local government 

areas. The remainder of the region is classified as the core 

infestation area. 

Whole region: The plant or parts of the plant are not traded, 
carried, grown or released into the environment. Exclusion 
zone: The plant is eradicated from the land and the land kept 
free of the plant. Core infestation area: Land managers 
prevent spread from their land where feasible. 

Alligator weed

Alternanthera philoxeroides
Prohibition on dealings
Must not be imported into the State or sold 
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Alligator weed

Alternanthera philoxeroides
Biosecurity Zone
The Alligator Weed Biosecurity Zone is established for all land 

within the state except land in the following regions: Greater 

Sydney; Hunter (but only in the local government areas of City 

of Lake Macquarie, City of Maitland, City of Newcastle or Port 

Stephens). 

Within the Biosecurity Zone this weed must be eradicated 
where practicable, or as much of the weed destroyed as 
practicable, and any remaining weed suppressed. The local 
control authority must be notified of any new infestations of 
this weed within the Biosecurity Zone 

Alligator weed

Alternanthera philoxeroides
Regional Recommended Measure
Exclusion zone: Blue Mountains City Council area. Core 

infestation area: the remainder of the region. 

Whole region: Land managers prevent spread from their land 
where feasible. Exclusion zone: The plant is eradicated from 
the land and the land kept free of the plant. Core infestation 
area: Land managers mitigate the risk of new weeds being 
introduced to their land. Land managers reduce the impact on 
priority assets. 

Anchored water hyacinth

Eichhornia azurea
Prohibited Matter 
A person who deals with prohibited matter or a carrier of 
prohibited matter is guilty of an offence. A person who 
becomes aware of or suspects the presence of prohibited 
matter must immediately notify the Department of Primary 
Industries 

Athel pine

Tamarix aphylla
Prohibition on dealings
Must not be imported into the State or sold 

Barleria

Barleria prionitis
Regional Recommended Measure
Land managers should mitigate the risk of new weeds being 
introduced to their land. The plant should be eradicated from 
the land and the land kept free of the plant. The plant should 
not be bought, sold, grown, carried or released into the 
environment. Notify local control authority if found. 
This Regional Recommended Measure applies to Barleria 
repens (coral creeper)

Bellyache bush

Jatropha gossypiifolia
Prohibition on dealings
Must not be imported into the State or sold 
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Bitou bush

Chrysanthemoides monilifera subsp. 

rotundata

Prohibition on dealings
Must not be imported into the State or sold 

Bitou bush

Chrysanthemoides monilifera subsp. 

rotundata

Biosecurity Zone
The Bitou Bush Biosecurity Zone is established for all land 

within the State except land within 10 kilometres of the mean 

high water mark of the Pacific Ocean between Cape Byron in 

the north and Point Perpendicular in the south. 

Within the Biosecurity Zone this weed must be eradicated 
where practicable, or as much of the weed destroyed as 
practicable, and any remaining weed suppressed. The local 
control authority must be notified of any new infestations of 
this weed within the Biosecurity Zone 

Black knapweed

Centaurea X moncktonii
Prohibited Matter 
A person who deals with prohibited matter or a carrier of 
prohibited matter is guilty of an offence. A person who 
becomes aware of or suspects the presence of prohibited 
matter must immediately notify the Department of Primary 
Industries 

Black willow

Salix nigra
Prohibition on dealings
Must not be imported into the State or sold 

Black willow

Salix nigra
Regional Recommended Measure
Land managers should mitigate the risk of new weeds being 
introduced to their land. The plant should be eradicated from 
the land and the land kept free of the plant. The plant should 
not be bought, sold, grown, carried or released into the 
environment. Notify local control authority if found. 

Black willow

Salix nigra
Regional Recommended Measure
The plant should be eradicated from the land and the land 
kept free of the plant. The plant should not be bought, sold, 
grown, carried or released into the environment. Notify local 
control authority if found. 

Blackberry

Rubus fruticosus species aggregate 

Prohibition on dealings
Must not be imported into the State or sold 
All species in the Rubus fruiticosus species aggregate have 
this requirement, except for the varietals Black Satin, 
Chehalem, Chester Thornless, Dirksen Thornless, Loch Ness, 
Murrindindi, Silvan, Smooth Stem, and Thornfree

Page 3 of 19NSW WeedWise

19-Jul-18http://weeds.dpi.nsw.gov.au/WeedBiosecurities?AreaId=3



Boneseed

Chrysanthemoides monilifera subsp. 

monilifera

Prohibition on dealings
Must not be imported into the State or sold 

Boneseed

Chrysanthemoides monilifera subsp. 

monilifera

Control Order 
Bonseed Control Zone: Whole of NSW 

Boneseed Control Zone (Whole of NSW): Owners and 
occupiers of land on which there is boneseed must notify the 
local control authority of new infestations; immediately 
destroy the plants; ensure subsequent generations are 
destroyed; and ensure the land is kept free of the plant. A 
person who deals with a carrier of boneseed must ensure the 
plant (and any seed and propagules) is not moved from the 
land; and immediately notify the local control authority of the 
presence of the plant. 

Boxing glove cactus

Cylindropuntia fulgida var. mamillata
Prohibition on dealings
Must not be imported into the State or sold 

Bridal creeper

Asparagus asparagoides
Prohibition on dealings
Must not be imported into the State or sold 
*this requirement also applies to the Western Cape form of 
bridal creeper

Bridal veil creeper

Asparagus declinatus
Prohibited Matter 
A person who deals with prohibited matter or a carrier of 
prohibited matter is guilty of an offence. A person who 
becomes aware of or suspects the presence of prohibited 
matter must immediately notify the Department of Primary 
Industries 

Broomrapes

Orobanche species 

Prohibited Matter 
A person who deals with prohibited matter or a carrier of 
prohibited matter is guilty of an offence. A person who 
becomes aware of or suspects the presence of prohibited 
matter must immediately notify the Department of Primary 
Industries 
All species of Orobanche are Prohibited Matter in NSW, except 
the natives Orobanche cernua var. australiana and Orobanche 
minor

Cabomba

Cabomba caroliniana
Prohibition on dealings
Must not be imported into the State or sold 
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Cabomba

Cabomba caroliniana
Regional Recommended Measure
Land managers should mitigate the risk of new weeds being 
introduced to their land. 

Cane cactus

Austrocylindropuntia cylindrica
Prohibition on dealings
Must not be imported into the State or sold 
All species in the Austrocylindropuntia genus have this 
requirement

Cape broom

Genista monspessulana
Prohibition on dealings
Must not be imported into the State or sold 

Cat's claw creeper

Dolichandra unguis-cati
Prohibition on dealings
Must not be imported into the State or sold 

Cat's claw creeper

Dolichandra unguis-cati
Regional Recommended Measure
Land managers should mitigate the risk of new weeds being 
introduced to their land. Land managers should mitigate 
spread from their land. 

Chilean needle grass

Nassella neesiana
Prohibition on dealings
Must not be imported into the State or sold 

Chinese knotweed

Persicaria chinensis
Regional Recommended Measure
The plant should be eradicated from the land and the land 
kept free of the plant. The plant should not be bought, sold, 
grown, carried or released into the environment. Notify local 
control authority if found. 

Chinese violet

Asystasia gangetica subsp. micrantha
Regional Recommended Measure
Land managers should mitigate the risk of new weeds being 
introduced to their land. The plant should be eradicated from 
the land and the land kept free of the plant. The plant should 
not be bought, sold, grown, carried or released into the 
environment. Notify local control authority if found. 

Climbing asparagus

Asparagus africanus
Prohibition on dealings
Must not be imported into the State or sold 

Climbing asparagus

Asparagus africanus
Regional Recommended Measure
The plant should be eradicated from the land and the land 
kept free of the plant. Notify local control authority if found. 
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Climbing asparagus fern

Asparagus plumosus
Prohibition on dealings
Must not be imported into the State or sold 

Common pear

Opuntia stricta
Prohibition on dealings
Must not be imported into the State or sold 

East Indian hygrophila

Hygrophila polysperma
Regional Recommended Measure
Land managers should mitigate the risk of new weeds being 
introduced to their land. The plant should be eradicated from 
the land and the land kept free of the plant. The plant should 
not be bought, sold, grown, carried or released into the 
environment. Notify local control authority if found. 

Eurasian water milfoil

Myriophyllum spicatum
Prohibited Matter 
A person who deals with prohibited matter or a carrier of 
prohibited matter is guilty of an offence. A person who 
becomes aware of or suspects the presence of prohibited 
matter must immediately notify the Department of Primary 
Industries 

Fireweed

Senecio madagascariensis
Prohibition on dealings
Must not be imported into the State or sold 

Flax-leaf broom

Genista linifolia
Prohibition on dealings
Must not be imported into the State or sold 

Frogbit 

Limnobium laevigatum
Prohibited Matter 
A person who deals with prohibited matter or a carrier of 
prohibited matter is guilty of an offence. A person who 
becomes aware of or suspects the presence of prohibited 
matter must immediately notify the Department of Primary 
Industries 
All species of Limnobium are Prohibited Matter

Gamba grass

Andropogon gayanus
Prohibited Matter 
A person who deals with prohibited matter or a carrier of 
prohibited matter is guilty of an offence. A person who 
becomes aware of or suspects the presence of prohibited 
matter must immediately notify the Department of Primary 
Industries 
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Giant devil's fig

Solanum chrysotrichum
Regional Recommended Measure
Land managers should mitigate the risk of new weeds being 
introduced to their land. The plant should be eradicated from 
the land and the land kept free of the plant. The plant should 
not be bought, sold, grown, carried or released into the 
environment. Notify local control authority if found. 

Giant rat's tail grass

Sporobolus pyramidalis
Regional Recommended Measure
Land managers should mitigate the risk of new weeds being 
introduced to their land. The plant should be eradicated from 
the land and the land kept free of the plant. The plant should 
not be bought, sold, grown, carried or released into the 
environment. Notify local control authority if found. 

Giant reed

Arundo donax
Regional Recommended Measure
Land managers should mitigate the risk of new weeds being 
introduced to their land. The plant should not be bought, sold, 
grown, carried or released into the environment. 

Glory lily

Gloriosa superba
Regional Recommended Measure
The plant should be eradicated from the land and the land 
kept free of the plant. The plant should not be bought, sold, 
grown, carried or released into the environment. Notify local 
control authority if found. 

Gorse

Ulex europaeus
Prohibition on dealings
Must not be imported into the State or sold 

Gorse

Ulex europaeus
Regional Recommended Measure
Exclusion zone: Blue Mountains City Council area. Core 

infestation area: rest of region 

Whole region: Land managers should mitigate the risk of new 
weeds being introduced to their land. The plant or parts of the 
plant should not be traded, carried, grown or released into the 
environment. Exclusion zone: The plant should be eradicated 
from the land and the land kept free of the plant. Core 
infestation area: Land managers should mitigate spread from 
their land. 

Green cestrum

Cestrum parqui
Regional Recommended Measure
Land managers should mitigate the risk of new weeds being 
introduced to their land. Land managers should mitigate 
spread from their land. The plant should not be bought, sold, 
grown, carried or released into the environment. 
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Grey sallow

Salix cinerea
Prohibition on dealings
Must not be imported into the State or sold 

Grey sallow

Salix cinerea
Regional Recommended Measure
The plant should be eradicated from the land and the land 
kept free of the plant. The plant should not be bought, sold, 
grown, carried or released into the environment. Notify local 
control authority if found. 

Ground asparagus

Asparagus aethiopicus
Prohibition on dealings
Must not be imported into the State or sold 

Hawkweeds

Hieracium species 

Prohibited Matter 
A person who deals with prohibited matter or a carrier of 
prohibited matter is guilty of an offence. A person who 
becomes aware of or suspects the presence of prohibited 
matter must immediately notify the Department of Primary 
Industries 
All species in the genus Hieracium are Prohibited Matter

Holly leaved senecio

Senecio glastifolius
Regional Recommended Measure
Exclusion zone: whole region except for the core infestation 

area of the Royal National Park. 

Whole region: Land managers mitigate the risk of the plant 
being introduced to their land. The plant or parts of the plant 
are not traded, carried, grown or released into the 
environment. The Local Control Authority should be notified if 
the plant is found. Exclusion zone: The plant is eradicated and 
the land kept free of the plant. Core infestation area: Land 
managers prevent spread from their land where feasible. 

Horsetails

Equisetum species 

Regional Recommended Measure
Whole region except Northern Beaches local government 
area: The plant should be eradicated from the land and the 
land kept free of the plant. Notify local control authority if 
found. Plant should not be bought, sold, grown, carried or 
released into the environment. Northern Beaches local 
government area: Land managers should mitigate the risk of 
new weeds being introduced to their land. Land managers 
should mitigate spread from their land. Plant should not be 
bought, sold, grown, carried or released into the environment. 
Notify Local Control Authority if found. 

Hudson pear

Cylindropuntia rosea
Prohibition on dealings
Must not be imported into the State or sold 
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Hydrocotyl

Hydrocotyle ranunculoides
Prohibited Matter 
A person who deals with prohibited matter or a carrier of 
prohibited matter is guilty of an offence. A person who 
becomes aware of or suspects the presence of prohibited 
matter must immediately notify the Department of Primary 
Industries 

Hygrophila

Hygrophila costata
Regional Recommended Measure
The plant should be eradicated from the land and the land 
kept free of the plant. The plant should not be bought, sold, 
grown, carried or released into the environment. Notify local 
control authority if found. 

Hymenachne

Hymenachne amplexicaulis and 

hybrids 

Prohibition on dealings
Must not be imported into the State or sold 

Hymenachne

Hymenachne amplexicaulis and 

hybrids 

Regional Recommended Measure
Land managers should mitigate the risk of new weeds being 
introduced to their land. The plant should be eradicated from 
the land and the land kept free of the plant. The plant should 
not be bought, sold, grown, carried or released into the 
environment. Notify local control authority if found. 

Karroo thorn

Vachellia karroo
Prohibited Matter 
A person who deals with prohibited matter or a carrier of 
prohibited matter is guilty of an offence. A person who 
becomes aware of or suspects the presence of prohibited 
matter must immediately notify the Department of Primary 
Industries 

Kei apple

Dovyalis caffra
Regional Recommended Measure
The plant should be eradicated from the land and the land 
kept free of the plant. The plant should not be bought, sold, 
grown, carried or released into the environment. Notify local 
control authority if found. 

Kidney-leaf mud plantain

Heteranthera reniformis
Regional Recommended Measure
The plant should be eradicated from the land and the land 
kept free of the plant. The plant should not be bought, sold, 
grown, carried or released into the environment. Notify local 
control authority if found. 
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Kochia

Bassia scoparia
Prohibited Matter 
A person who deals with prohibited matter or a carrier of 
prohibited matter is guilty of an offence. A person who 
becomes aware of or suspects the presence of prohibited 
matter must immediately notify the Department of Primary 
Industries 
Excluding the subspecies trichophylla

Koster's curse

Clidemia hirta
Prohibited Matter 
A person who deals with prohibited matter or a carrier of 
prohibited matter is guilty of an offence. A person who 
becomes aware of or suspects the presence of prohibited 
matter must immediately notify the Department of Primary 
Industries 

Kudzu

Pueraria lobata
Regional Recommended Measure
The plant should be eradicated from the land and the land 
kept free of the plant. The plant should not be bought, sold, 
grown, carried or released into the environment. Notify local 
control authority if found. 

Lagarosiphon

Lagarosiphon major
Prohibited Matter 
A person who deals with prohibited matter or a carrier of 
prohibited matter is guilty of an offence. A person who 
becomes aware of or suspects the presence of prohibited 
matter must immediately notify the Department of Primary 
Industries 

Lantana

Lantana camara
Prohibition on dealings
Must not be imported into the State or sold 

Leaf cactus

Pereskia aculeata
Regional Recommended Measure
The plant should be eradicated from the land and the land 
kept free of the plant. The plant should not be bought, sold, 
grown, carried or released into the environment. Notify local 
control authority if found. 

Ludwigia

Ludwigia peruviana
Regional Recommended Measure
Land managers should mitigate the risk of new weeds being 
introduced to their land. Land managers should mitigate 
spread from their land. The plant should not be bought, sold, 
grown, carried or released into the environment. Notify local 
control authority if found. 
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Madeira vine

Anredera cordifolia
Prohibition on dealings
Must not be imported into the State or sold 

Mesquite

Prosopis species 

Prohibition on dealings
Must not be imported into the State or sold 
All species in the genus Prosopis have this requirement

Mexican feather grass

Nassella tenuissima
Prohibited Matter 
A person who deals with prohibited matter or a carrier of 
prohibited matter is guilty of an offence. A person who 
becomes aware of or suspects the presence of prohibited 
matter must immediately notify the Department of Primary 
Industries 

Miconia

Miconia species 

Prohibited Matter 
A person who deals with prohibited matter or a carrier of 
prohibited matter is guilty of an offence. A person who 
becomes aware of or suspects the presence of prohibited 
matter must immediately notify the Department of Primary 
Industries 
All species of Miconia are Prohibited Matter in NSW

Mikania vine

Mikania micrantha
Prohibited Matter 
A person who deals with prohibited matter or a carrier of 
prohibited matter is guilty of an offence. A person who 
becomes aware of or suspects the presence of prohibited 
matter must immediately notify the Department of Primary 
Industries 
*all species in the genus Mikania are Prohibited Matter in 
NSW

Mimosa

Mimosa pigra
Prohibited Matter 
A person who deals with prohibited matter or a carrier of 
prohibited matter is guilty of an offence. A person who 
becomes aware of or suspects the presence of prohibited 
matter must immediately notify the Department of Primary 
Industries 

Ming asparagus fern

Asparagus macowanii var. zuluensis
Regional Recommended Measure
Land managers should mitigate the risk of new weeds being 
introduced to their land. The plant should be eradicated from 
the land and the land kept free of the plant. The plant should 
not be bought, sold, grown, carried or released into the 
environment. Notify local control authority if found. 
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Mysore thorn

Caesalpinia decapetala
Regional Recommended Measure
The plant should be eradicated from the land and the land 
kept free of the plant. The plant should not be bought, sold, 
grown, carried or released into the environment. 

Nodding thistle

Carduus nutans subsp. nutans
Regional Recommended Measure
Land managers should mitigate the risk of new weeds being 
introduced to their land. The plant should be eradicated from 
the land and the land kept free of the plant. The plant should 
not be bought, sold, grown, carried or released into the 
environment. Notify local control authority if found. 

Pampas grass

Cortaderia species 

Regional Recommended Measure
Land managers should mitigate the risk of new weeds being 
introduced to their land. Land managers should mitigate 
spread from their land. The plant should not be bought, sold, 
grown, carried or released into the environment. Notify local 
control authority if found. 
This Regional Recommended Measure applies to Cortaderia 
jubata (pink pampas grass)

Parkinsonia

Parkinsonia aculeata
Prohibition on dealings
Must not be imported into the State or sold 

Parkinsonia

Parkinsonia aculeata
Control Order 
Parkinsonia Control Zone: Whole of NSW 

Parkinsonia Control Zone (Whole of NSW): Owners and 
occupiers of land on which there is parkinsonia must notify 
the local control authority of new infestations; immediately 
destroy the plants; ensure subsequent generations are 
destroyed; and ensure the land is kept free of the plant. A 
person who deals with a carrier of parkinsonia must ensure 
the plant (and any seed and propagules) is not moved from 
the land; and immediately notify the local control authority of 
the presence of the plant. 

Parthenium weed

Parthenium hysterophorus
Prohibited Matter 
A person who deals with prohibited matter or a carrier of 
prohibited matter is guilty of an offence. A person who 
becomes aware of or suspects the presence of prohibited 
matter must immediately notify the Department of Primary 
Industries 
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Parthenium weed

Parthenium hysterophorus
Prohibition on dealings
The following equipment must not be imported into NSW 
from Queensland: grain harvesters (including the comb or 
front), comb trailers (including the comb or front), bins used 
for holding grain during harvest operations, augers or similar 
for moving grain, vehicles used to transport grain harvesters, 
support vehicles driven in paddocks during harvest 
operations, mineral exploration drilling rigs and vehicles used 
to transport those rigs, unless set out as an exception in 
Division 5, Part 2 of the Biosecurity Order (Permitted Activities) 
2017 

Pond apple

Annona glabra
Prohibited Matter 
A person who deals with prohibited matter or a carrier of 
prohibited matter is guilty of an offence. A person who 
becomes aware of or suspects the presence of prohibited 
matter must immediately notify the Department of Primary 
Industries 

Prickly acacia

Vachellia nilotica
Prohibited Matter 
A person who deals with prohibited matter or a carrier of 
prohibited matter is guilty of an offence. A person who 
becomes aware of or suspects the presence of prohibited 
matter must immediately notify the Department of Primary 
Industries 

Prickly pears - Austrocylindropuntias 

Austrocylindropuntia species 

Prohibition on dealings
Must not be imported into the State or sold 
All species in the Austrocylindropuntia genus have this 
requirement

Prickly pears - Cylindropuntias

Cylindropuntia species 

Prohibition on dealings
Must not be imported into the State or sold 
All species in the Cylindropuntia genus have this requirement

Prickly pears - Opuntias 

Opuntia species 

Prohibition on dealings
Must not be imported into the State or sold 
Except for Opuntia cus-indica (Indian g)

Rope pear

Cylindropuntia imbricata
Prohibition on dealings
Must not be imported into the State or sold 
All species in the Cylindropuntia genus have this requirement
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Rubber vine

Cryptostegia grandiflora
Prohibited Matter 
A person who deals with prohibited matter or a carrier of 
prohibited matter is guilty of an offence. A person who 
becomes aware of or suspects the presence of prohibited 
matter must immediately notify the Department of Primary 
Industries 

Sagittaria

Sagittaria platyphylla
Prohibition on dealings
Must not be imported into the State or sold 

Salvinia

Salvinia molesta
Prohibition on dealings
Must not be imported into the State or sold 

Salvinia

Salvinia molesta
Regional Recommended Measure
Exclusion zone: whole region except for the core infestation 

area of the Georges and Hawkesbury-Nepean Rivers and their 

tributaries. 

Whole region: Land managers mitigate the risk of the plant 
being introduced to their land. Exclusion zone: The plant is 
eradicated and the land kept free of the plant. The Local 
Control Authority should be notified if the plant is found. Core 
infestation area: Land managers should prevent spread from 
their land where feasible. 

Scotch broom

Cytisus scoparius subsp. scoparius
Prohibition on dealings
Must not be imported into the State or sold 

Scotch broom

Cytisus scoparius subsp. scoparius
Regional Recommended Measure
Land managers should mitigate the risk of new weeds being 
introduced to their land. 

Sea spurge

Euphorbia paralias
Regional Recommended Measure
Exclusion zone: whole region except the core infestation area 

of Sutherland Shire. 

Whole region: Land managers should mitigate spread from 
their land. The plant should not be bought, sold, grown, carried 
or released into the environment. Exclusion zone: The plant 
should be eradicated from the land and the land kept free of 
the plant. Notify local control authority if found. Core area: 
Land managers should mitigate the risk of new weeds being 
introduced to their land. 
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Senegal tea plant

Gymnocoronis spilanthoides
Regional Recommended Measure
Exclusion zone: whole region except the core infestation area 

of the Central Coast Council, Royal National Park and the 

Hawkesbury-Nepean River and its tributaries. 

Whole region: Land managers mitigate the risk of the plant 
being introduced to their land. The plant or parts of the plant 
are not traded, carried, grown or released into the 
environment. The Local Control Authority should be notified if 
the plant is found. Exclusion zone: The plant is eradicated and 
the land kept free of the plant. Core infestation area: Land 
managers prevent spread from their land where feasible. 

Serrated tussock

Nassella trichotoma
Prohibition on dealings
Must not be imported into the State or sold 

Serrated tussock

Nassella trichotoma
Regional Recommended Measure
Exclusion zone: whole region excluding the core infestation 

area of Wollondilly and Camden 

Whole region: Land managers should mitigate the risk of new 
weeds being introduced to their land. The plant or parts of the 
plant should not be traded, carried, grown or released into the 
environment. Notify the Local Control Authority if found. 
Exclusion zone: The plant should be eradicated from the land 
and the land kept free of the plant. Core infestation: Land 
managers should mitigate spread from their land. 

Siam weed

Chromolaena odorata
Prohibited Matter 
A person who deals with prohibited matter or a carrier of 
prohibited matter is guilty of an offence. A person who 
becomes aware of or suspects the presence of prohibited 
matter must immediately notify the Department of Primary 
Industries 

Sicilian sea lavender

Limonium hyblaeum
Regional Recommended Measure
The plant should be eradicated from the land and the land 
kept free of the plant. The plant should not be bought, sold, 
grown, carried or released into the environment. Notify local 
control authority if found. 

Sicklethorn

Asparagus falcatus
Regional Recommended Measure
The plant should be eradicated from the land and the land 
kept free of the plant. The plant should not be bought, sold, 
grown, carried or released into the environment. Notify local 
control authority if found. 
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Silverleaf nightshade

Solanum elaeagnifolium
Prohibition on dealings
Must not be imported into the State or sold 

Singapore daisy

Sphagneticola trilobata
Regional Recommended Measure
Land managers should mitigate the risk of new weeds being 
introduced to their land. The plant should not be bought, sold, 
grown, carried or released into the environment. 

Skunk vine

Paederia foetida
Regional Recommended Measure
The plant should be eradicated from the land and the land 
kept free of the plant. The plant should not be bought, sold, 
grown, carried or released into the environment. Notify local 
control authority if found. 

Smooth tree pear

Opuntia monacantha
Prohibition on dealings
Must not be imported into the State or sold 

Snakefeather

Asparagus scandens
Prohibition on dealings
Must not be imported into the State or sold 

Spanish broom

Spartium junceum
Regional Recommended Measure
Land managers should mitigate the risk of new weeds being 
introduced to their land. The plant should be eradicated from 
the land and the land kept free of the plant. The plant should 
not be bought, sold, grown, carried or released into the 
environment. Notify local control authority if found. 

Spongeplant

Limnobium spongia
Prohibited Matter 
A person who deals with prohibited matter or a carrier of 
prohibited matter is guilty of an offence. A person who 
becomes aware of or suspects the presence of prohibited 
matter must immediately notify the Department of Primary 
Industries 
All species of Limnobium are Prohibited Matter

Spotted knapweed

Centaurea stoebe subsp. micranthos
Prohibited Matter 
A person who deals with prohibited matter or a carrier of 
prohibited matter is guilty of an offence. A person who 
becomes aware of or suspects the presence of prohibited 
matter must immediately notify the Department of Primary 
Industries 

Tiger pear

Opuntia aurantiaca
Prohibition on dealings
Must not be imported into the State or sold 
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Tropical soda apple

Solanum viarum
Control Order 
Tropical Soda Apple Control Zone: Whole of NSW 

Tropical Soda Apple Control Zone (Whole of NSW): Owners 
and occupiers of land on which there is tropical soda apple 
must notify the local control authority of new infestations; 
destroy the plants including the fruit; ensure subsequent 
generations are destroyed; and ensure the land is kept free of 
the plant. A person who deals with a carrier of tropical soda 
apple must ensure the plant (and any seed and propagules) is 
not moved from the land; and immediately notify the local 
control authority of the presence of the plant on the land, or on 
or in a carrier. 

Velvety tree pear

Opuntia tomentosa
Prohibition on dealings
Must not be imported into the State or sold 

Water caltrop

Trapa species 

Prohibited Matter 
A person who deals with prohibited matter or a carrier of 
prohibited matter is guilty of an offence. A person who 
becomes aware of or suspects the presence of prohibited 
matter must immediately notify the Department of Primary 
Industries 
All species in the Trapa genus are Prohibited Matter in NSW

Water hyacinth

Eichhornia crassipes
Prohibition on dealings
Must not be imported into the State or sold 

Water hyacinth

Eichhornia crassipes
Biosecurity Zone
The Water Hyacinth Biosecurity Zone applies to all land within 

the State, except for the following regions: Greater Sydney or 

North Coast, North West (but only the local government area 

of Moree Plains), Hunter (but only in the local government 

areas of City of Cessnock, City of Lake Macquarie, MidCoast, 

City of Maitland, City of Newcastle or Port Stephens), South 

East (but only in the local government areas of Eurobodalla, 

Kiama, City of Shellharbour, City of Shoalhaven or City of 

Wollongong). 

Within the Biosecurity Zone this weed must be eradicated 
where practicable, or as much of the weed destroyed as 
practicable, and any remaining weed suppressed. The local 
control authority must be notified of any new infestations of 
this weed within the Biosecurity Zone 

Water hyacinth

Eichhornia crassipes
Regional Recommended Measure
Land managers should mitigate spread from their land. 
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Water lettuce

Pistia stratiotes
Regional Recommended Measure
Land managers should mitigate the risk of new weeds being 
introduced to their land. The plant should be eradicated from 
the land and the land kept free of the plant. The plant should 
not be bought, sold, grown, carried or released into the 
environment. Notify local control authority if found. 

Water poppy

Hydrocleys nymphoides
Regional Recommended Measure
Exclusion zone: All lands and waters in the region except for 

the core infestation area of the Hacking River catchment. 

Exclusion zone: The plant should be eradicated from the land 
and the land kept free of the plant. Notify Local Control 
Authority if found. Core infestation: Land managers should 
mitigate the risk of new weeds being introduced to their land. 
Land managers should mitigate spread from their land. Plant 
should not be bought, sold, grown, carried or released into the 
environment. 

Water soldier

Stratiotes aloides
Prohibited Matter 
A person who deals with prohibited matter or a carrier of 
prohibited matter is guilty of an offence. A person who 
becomes aware of or suspects the presence of prohibited 
matter must immediately notify the Department of Primary 
Industries 

Water star grass

Heteranthera zosterifolia
Regional Recommended Measure
Land managers should mitigate the risk of new weeds being 
introduced to their land. The plant should be eradicated from 
the land and the land kept free of the plant. The plant should 
not be bought, sold, grown, carried or released into the 
environment. Notify local control authority if found. 

White blackberry

Rubus niveus
Regional Recommended Measure
Land managers should mitigate the risk of new weeds being 
introduced to their land. The plant should be eradicated from 
the land and the land kept free of the plant. The plant should 
not be bought, sold, grown, carried or released into the 
environment. Notify local control authority if found. 

Willows

Salix species 

Prohibition on dealings
Must not be imported into the State or sold 
All species in the Salix genus have this requirement, except 
Salix babylonica (weeping willows ), Salix x calodendron
(pussy willow) and Salix x reichardtii (sterile pussy willow)
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Witchweeds

Striga species 

Prohibited Matter 
A person who deals with prohibited matter or a carrier of 
prohibited matter is guilty of an offence. A person who 
becomes aware of or suspects the presence of prohibited 
matter must immediately notify the Department of Primary 
Industries 
All species in the Striga genus are Prohibited Matter in NSW, 
except the native Striga parvi ora

Yellow burrhead

Limnocharis flava
Prohibited Matter 
A person who deals with prohibited matter or a carrier of 
prohibited matter is guilty of an offence. A person who 
becomes aware of or suspects the presence of prohibited 
matter must immediately notify the Department of Primary 
Industries 

The content provided here is for information purposes only and is taken from the Biosecurity Act 2015 and its 

subordinate legislation, and the Regional Strategic Weed Management Plans (published by each Local Land 

Services region in NSW). It describes the state and regional priorities for weeds in New South Wales, Australia. 
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Appendix B – Species recorded 

All native and introduced vascular plant species encountered within the study area, and their 
relative abundances, were recorded (where identifiable).  
 
Where uncertainty exists due to the unavailability of reproductive material, the taxon is preceded 
by a question mark, or plants are identified to genus level only.  Scientific nomenclature follows 
Harden (1990-2002), with recent name changes as per the Australian Plant Name Index of the 
Australian National Herbarium. 
 
Species not indigenous to the area are preceded by an asterisk (*). 
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Family Exotic Scientific Name Common Name 

Flora 

Apiaceae  Centella asiatica Indian Pennywort 

Apocynaceae  Parsonsia straminea Common Silkpod 

Arecaceae  Livistona australis Cabbage Palm 

Bignoniaceae  Pandorea pandorana Wonga Wonga Vine 

Blechnaceae  Blechnum camfieldii Blechnum 

Casuarinaceae  Casuarina glauca Swamp Oak 

Dennstaedtiaceae  Pteridium esculentum Bracken 

Elaeocarpaceae  Elaeocarpus reticulatus Blueberry Ash 

Euphorbiaceae  Homalanthus populifolius Bleeding heart 

Mimoaceae   Acacia longifolia Sydney Golden Wattle  

Lomandraceae  Lomandra longifolia Spiny-headed Mat-rush 

Moracea  Ficus watkinsiana Strangler Fig 

Menispermaceae  Stephania japonica Snake vine 

Myrtaceae  Agonis flexuosa Willow Myrtle 

Myrtaceae  Eucalyptus robusta Swamp Mahogany 

Myrtaceae  Eucalyptus paniculata Grey ironbark 

Myrtaceae  Eucalyptus pilularis Blackbutt 

Myrtaceae  Callistemon salignus Willow bottlebush 

Myrtaceae  Melaleuca biconvexa Biconvex Paperbark 

Myrtaceae  Syzygium australe Brush Cherry 

Myrtaceae  Syncarpia glomulifera Turpentine 

Phyllanthaceae  Glochidion ferdinandi Cheese Tree 

Poaceae  Oplismenus aemulus Basket Grass 

Poaceae  Phragmites australia Common Reed 

Agapanthaceae * Asgapanthus praecos subsp. orientalis Agapanthus 

Apiaceae * Hydrocotyle bonariensis Kurnell's curse 

Apocynacaea * Nerium oleander Oleander 

Asparagaceae * Asparagus asparagoides Bridal Creeper 

Asparagaceae * Agave attentuata Agave 

Asteraceae * Ageratina adenophora Crofton Weed 

Asteraceae * Cirsium vulgare Spear Thistle 

Asteraceae * Senecio madagascariensis Fireweed 

Asteraceae * Delairea odorata Cape ivy 

Asteraceae * Bidens pilosa Cobblers Pegg 

Bignoniaceae * Jacaranda mimosifolia Jacaranda 

Caprifoliaceae * Lonicera japonica Japanese Honeysuckle 

Commelinaceae * Tradescantia fluminensis Wandering Jew 

Convolvulaceae * Ipomoea indica Morning Glory 

Convolvulaceae * Ipomoea cairica Coastal morning glory 

Cupressaceae * Callitris sp. Pine tree 

Euphorbiaceae * Ricinus communis Castor Oil Plant 

Fabacea * Senna pendula var. glabrata Easter cassia 

Lauraceae * Cinnamomum camphora Camphor Laurel 

Malvaceae * Lagunaria patersonia  Norfolk Island Hibiscus 

Malvaceae * Sida rhombifolia Paddy's Lucerne 

Moraceae * Ficus elastica Fig 



 

Empire Bay Drive at The Scenic Road, Kincumber Intersection Upgrade 
Biodiversity Assessment Report 

40 

Family Exotic Scientific Name Common Name 

Nandinaceae * Nandina domestica Japanese Sacred Bamboo 

Oleaceae * Ligustrum lucidum Large-leaved Privet 

Poaceae * Stenotaphrum secundatum Buffalo grass 

Poaceae * Eragrostis curvula African Lovegrass 

Polygonaceae * Acetosa sagittata Rambling Dock 

Rosaceae * Rubus fruiticosis Blackberry 

Rosaceae * Cotoneaster coriaceus Cottoneaster 

Verbenaceae * Lantana camara Lantana 

Fauna 
Corvidae  Corvus coronoides Australian Raven 

Melaphagidae  Manorina melanocephala Noisy Miner 

Monarchidae  Grallina cyanoleuca Magpie Lark 

Scinciae  Lampropholis guichenoti Garden Skink 

Myobatrachidae  Limnodynastes peronii Striped marsh frog 
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Appendix C – Habitat assessment table 

Likelihood of occurrence criteria 

Likelihood Criteria 

Recorded The species was observed in the study area during the current survey 

High It is highly likely that a species inhabits the study area and is dependant on identified suitable 
habitat (ie. for breeding or important life cycle periods such as winter flowering resources), has 
been recorded recently in the locality (10km) and is known or likely to maintain resident 
populations in the study area. Also includes species known or likely to visit the study area 
during regular seasonal movements or migration. 

Moderate Potential habitat is present in the study area. Species unlikely to maintain sedentary 
populations, however may seasonally use resources within the study area opportunistically or 
during migration. The species is unlikely to be dependent (ie. for breeding or important life 
cycle periods such as winter flowering resources) on habitat within the study area, or habitat is 
in a modified or degraded state. Includes cryptic flowering flora species that were not 
seasonally targeted by surveys and that have not been recorded. 

Low It is unlikely that the species inhabits the study area and has not been recorded recently in the 
locality (10km). It may be an occasional visitor, but habitat similar to the study area is widely 
distributed in the local area, meaning that the species is not dependent (ie. for breeding or 
important life cycle periods such as winter flowering resources) on available habitat. Specific 
habitat is not present in the study area or the species are a non-cryptic perennial flora species 
that were specifically targeted by surveys and not recorded. 

None Suitable habitat is absent from the study area.  

 



Species 

BC 
Act/ 
FM 
Act 

EPBC 
Act 

Description of habitat1 

Number 
of 
records 
(Bionet) 

Presence 
of habitat 

Likelihood 
of 
occurrence 

Possible 
impact? 

Frogs        

Heleioporus australiacus 

Giant Burrowing Frog 

V V The Giant Burrowing Frog is distributed in south eastern NSW and Victoria, and appears 
to exist as two distinct populations: a northern population largely confined to the 
sandstone geology of the Sydney Basin and extending as far south as Ulladulla, and a 
southern population occurring from north of Narooma through to Walhalla, Victoria. 
Found in heath, woodland and open dry sclerophyll forest on a variety of soil types except 
those that are clay based. Spends more than 95% of its time in non-breeding habitat in 
areas up to 300 m from breeding sites. Whilst in non-breeding habitat it burrows below 
the soil surface or in the leaf litter. Individual frogs occupy a series of burrow sites, some 
of which are used repeatedly. The home ranges of both sexes appear to be non-
overlapping suggesting exclusivity of non-breeding habitat. Home ranges are 
approximately 0.04 ha in size. Individuals move into the breeding site either immediately 
before or following heavy rain and occupy these sites for up to 10 days. Most individuals 
will not attempt to breed every year. 

0 Absent Low No 

Pseudophryne australis 

Red-crowned Toadlet 

V  The Red-crowned Toadlet has a restricted distribution. It is confined to the Sydney Basin, 
from Pokolbin in the north, the Nowra area to the south, and west to Mt Victoria in the 
Blue Mountains. Occurs in open forests, mostly on Hawkesbury and Narrabeen 
Sandstones. Inhabits periodically wet drainage lines below sandstone ridges that often 
have shale lenses or cappings. Shelters under rocks and amongst masses of dense 
vegetation or thick piles of leaf litter. Breeding congregations occur in dense vegetation 
and debris beside ephemeral creeks and gutters. Eggs are laid in moist leaf litter, from 
where they are washed by heavy rain; a large proportion of the development of the 
tadpoles takes place in the egg. Disperses outside the breeding period, when they are 
found under rocks and logs on sandstone ridges and forage amongst leaf-litter. Known to 
inhabit ephemeral and intermittent drainage lines in the locality. 

27 Present Low No – Not 

recorded 

during 

surveys 

                                                

1 Information sourced from species profiles on NSW OEH’s threatened species database or the Australian Government’s Species Profiles and Threats database (SPRAT) 
unless otherwise stated.  

OEH threatened species database: http://www.threatenedspecies.environment.nsw.gov.au/index.aspx 

SPRAT: http://www.environment.gov.au/cgi-bin/sprat/public/sprat.pl 



Species 

BC 
Act/ 
FM 
Act 

EPBC 
Act 

Description of habitat1 

Number 
of 
records 
(Bionet) 

Presence 
of habitat 

Likelihood 
of 
occurrence 

Possible 
impact? 

Litoria aurea 

Green and Golden Bell 
Frog 

E V Its former distribution was predominantly coastal but extended inland to the central and 
southern tablelands, including Bathurst in the west. It was known from the northern 
coastal part of NSW from around Brunswick Heads south along the entire NSW coast 
extending into the north-eastern portion of Victoria. There are presently 43 identified 
remaining key populations, most of which have a small fragmented distribution of mainly 
near coastal locations. Large populations in NSW are located around the metropolitan 
areas of Sydney, Shoalhaven and mid north coast. There is only one known population 
on the NSW Southern Tablelands. Inhabits marshes, dams and stream-sides, particularly 
those containing Typha (Typha spp.) or spikerushes (Eleocharis spp.). Optimum habitat 
includes water-bodies that are unshaded, free of predatory fish such as Plague Minnow 
(Gambusia holbrooki), have a grassy area nearby and diurnal sheltering sites available. 
Some sites, particularly in the Greater Sydney region occur in highly disturbed areas. The 
species is active by day and usually breeds in summer when conditions are warm and 
wet. Tadpoles feed on algae and other plant-matter; adults eat mainly insects, but also 
other frogs. Preyed upon by various wading birds and snakes. 

39 Marginal Low No – Not 

recorded 

during 

surveys 

Litoria littlejohni 

Littlejohn’s Tree Frog 

V V Occurs in scattered locations between the Watagan Mountains in eastern New South 
Wales and Buchan in north-east Victoria. It occurs within the Hunter-Central Rivers, 
Southern Rivers (NSW) and East Gippsland (Victoria) Natural Resource Management 
Regions. Inhabits forest, coastal woodland and heath from 100 to 950 m above sea level, 
but is not associated with any specific vegetation types. This species breeds in the upper 
reaches of permanent streams and in perched swamps. Non-breeding habitat is heath 
based forests and woodlands where it shelters under leaf litter and low vegetation, and 
hunts for invertebrate prey either in shrubs or on the ground. Breeding is triggered by 
heavy rain and can potentially occur all year, but is usually from late summer to early 
spring. Eggs and tadpoles are mostly found in still or slow flowing pools that receive 
extended exposure to sunlight, but will also use temporary isolated pools. 

0 Absent Low No 

Mixophyes balbus 

Stuttering Frog 

E V Stuttering Barred Frogs occur along the east coast of Australia from southern Queensland 
to the north-eastern Victoria. The species has suffered a marked decline in distribution 
and abundance, particularly in south-east NSW. It is the only Mixophyes species that 
occurs in south-east NSW and in recent surveys it has only been recorded at three 
locations south of Sydney. Found in rainforest and wet, tall open forest in the foothills 
and escarpment on the eastern side of the Great Dividing Range. Outside the breeding 
season adults live in deep leaf litter and thick understorey vegetation on the forest floor. 
Feed on insects and smaller frogs. Breed in streams during summer after heavy rain. Eggs 

0 Absent Low No 



Species 

BC 
Act/ 
FM 
Act 

EPBC 
Act 

Description of habitat1 

Number 
of 
records 
(Bionet) 

Presence 
of habitat 

Likelihood 
of 
occurrence 

Possible 
impact? 

are laid on rock shelves or shallow riffles in small, flowing streams. As the tadpoles grow 
they move to deep permanent pools and take approximately 12 months to 
metamorphose. 

Mixophyes iteratus 

Giant Barred Frog 

E E Giant Barred Frogs are found along freshwater streams with permanent or semi-
permanent water, generally (but not always) at lower elevation. Moist riparian habitats 
such as rainforest or wet sclerophyll forest are favoured for the deep leaf litter that they 
provide for shelter and foraging, as well as open perching sites on the forest floor. 
However, Giant Barred Frogs will also sometimes occur in other riparian habitats, such as 
those in drier forest or degraded riparian remnants, and even occasionally around dams. 

0 Marginal Low No 

Reptiles 

Hoplocephalus 
stephensii 

Stephens’ banded snake  

V  Coast and ranges from Southern Queensland to Gosford in NSW. Rainforest and eucalypt 
forests and rocky areas up to 950 m in altitude. Stephens' Banded Snake is nocturnal, and 
shelters between loose bark and tree trunks, amongst vines, or in hollow trunks limbs, 
rock crevices or under slabs during the day. At night it hunts frogs, lizards, birds and small 
mammals. 

1 Marginal Low No 

^^Hoplocephalus 
bungaroides  

Broad-headed Snake  

E V The Broad-headed Snake is restricted to the Sydney Basin and within a radius of about 
200km of Sydney on Triassic and Permian sandstones, including the Hawkesbury, 
Narrabeen and Shoalhaven groups, within the coast and ranges. Four key distribution 
areas; Blue Mountains, southern Sydney, an area north west of the Cumberland Plain and 
the Nowra hinterland. The sites where they occur are typified by exposed sandstone 
outcrops and benching and in these locations the vegetation is mainly woodland, open 
woodland and/or heath. They shelter in rock crevices and under flat sandstone rocks on 
exposed cliff edges during autumn, winter and spring. These rocky outcrops typically face 
north or west. Moves from the sandstone rocks to shelters in hollows in large trees within 
200 m of escarpments in summer. Some of the canopy tree species found to regularly co-
occur at known sites include Corymbia eximia, C. gummifera, Eucalyptus sieberi and E. 
piperita. Feeds mostly on geckos and small skinks; will also eat frogs and small mammals 
occasionally. Females produce young from January to March. Nocturnal. 

0 Absent Low No 

Birds 

Actitis hypoleucos 

Common Sandpiper 

M  Actitis hypoleucos, often referred to as common sandpipers, can be found throughout 
the world from western Europe, eastward across Asia to Japan, extending south to Africa 
and Australia. During the spring and summer when it is breeding season, they are 
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typically found in the northern hemisphere ranging from the Atlantic Ocean to Japan, 
usually in temperate climates. Common sandpipers are migratory birds that overwinter 
in warmer climates throughout the Old World, specifically Africa, southern Asia, and 
Australia. 

Anthochaera phrygia 

Regent Honeyeater 

CE CE The Regent Honeyeater mainly inhabits temperate woodlands and open forests of the 
inland slopes of south-east Australia. Birds are also found in drier coastal woodlands and 
forests in some years. There are only three known key breeding regions remaining: north-
east Victoria (Chiltern-Albury), and in NSW at Capertee Valley and the Bundarra-Barraba 
region. In NSW the distribution is very patchy and mainly confined to the two main 
breeding areas and surrounding fragmented woodlands. In some years non-breeding 
flocks converge on flowering coastal woodlands and forests. The species inhabits dry 
open forest and woodland, particularly Box-Ironbark woodland, and riparian forests of 
River She-oak. Regent Honeyeaters inhabit woodlands that support a significantly high 
abundance and species richness of bird species. These woodlands have significantly large 
numbers of mature trees, high canopy cover and abundance of mistletoes. Every few 
years non-breeding flocks are seen foraging in flowering coastal Swamp Mahogany and 
Spotted Gum forests, particularly on the central coast and occasionally on the upper 
north coast. Birds are occasionally seen on the south coast. The Regent Honeyeater is a 
generalist forager, which mainly feeds on the nectar from a wide range of eucalypts and 
mistletoes. Key eucalypt species include Mugga Ironbark, Yellow Box, Blakely’s Red Gum, 
White Box and Swamp Mahogany. Also utilises E. maculata, E. polyanthemos, E. 
mollucana, Corymbia robusta, E. crebra, E. caleyi, Corymbia gummifera, E. mckieana, E. 
macrorhyncha, E. laevopinea, and Angophora floribunda. Nectar and fruit from the 
mistletoes A. miquelii, A. pendula and A. cambagei are also eaten during the breeding 
season. When nectar is scarce lerp and honeydew comprise a large proportion of the 
diet. A shrubby understorey is an important source of insects and nesting material. The 
species breeds between July and January in Box-Ironbark and other temperate 
woodlands and riparian gallery forest dominated by River Sheoak. Regent Honeyeaters 
usually nest in horizontal branches or forks in tall mature eucalypts and Sheoaks. Also 
nest in mistletoe haustoria. 

23 Marginal Low No 

Apus pacificus  

Fork-tailed Swift 

M  The Fork-tailed Swift is a non-breeding visitor to all states and territories of Australia. In 
NSW, the Fork-tailed Swift is recorded in all regions. Many records occur east of the Great 
Divide, however, a few populations have been found west of the Great Divide. These are 
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widespread but scattered further west of the line joining Bourke and Dareton. Sightings 
have been recorded at Milparinka, the Bulloo River and Thurloo Downs. 

Ardea alba 

Great Egret 

  The Great Egret is widely distributed across warmer parts of the globe. Great Egrets live 
in and around small bodies of water. In summer, Great Egrets nest in colonies, called 
‘rookeries,’ in trees surrounding lakes and ponds. This species utilizes similar habitats 
during the winter. 

0 Absent Low No 

Ardea ibis 

Cattle Egret 

  The Cattle Egret is widespread and common according to migration movements and 
breeding localities surveys. Two major distributions have been located; from north-east 
Western Australia to the Top End of the Northern Territory and around south-east 
Australia. In Western Australia and the Northern Territory, the Cattle Egret is located 
from Wyndham to Arnhem Land. In south-east Australia it is found from Bundaberg, 
inland to Roma, Thargominda, and then down through Inverell, Walgett, Nyngan, Cobar, 
Ivanhoe, Balranald to Swan Hill, and then west to Pinnaroo and Port Augusta. The Cattle 
Egret breeds in colonies, either mono-specific or with other Egrets/Herons. In Australia 
the principal breeding sites are the central east coast from about Newcastle to 
Bundaberg. 

0 Absent Low No 

Artamus cyanopterus 
cyanopterus 

Dusky Woodswallow 

V  Found in open forests/woodlands; timbered paddocks; coastal/sub-inland scrubs; golf 
courses, orcards, roadside timber and street trees. Ranging from eastern australia to 
tasmnia; from Atherton Tableland to Kangeroo Island and Bright coast (SA); in WA, from 
Bright coast inland to c. Menzies-Paynes Find west to Moora. Summer breeding to upper 
Flinders R.-Windorah (q)l Paroo R. - Broken Hill (NSW)l Flinders Ras. - Kingoonya - Cook 
(SA). 

1 Absent Low No 

Botaurus poiciloptilus 

Australasian Bittern 

E E In NSW, this species occurs along the coast and is frequently recorded in the Murray-
Darling Basin, notably in floodplain wetlands of the Murrumbidgee, Lachlan, Macquarie 
and Gwydir Rivers. Occurs in permanent freshwater wetlands with tall, dense vegetation. 
Favours permanent and seasonal freshwater habitats, particularly those dominated by 
sedges, rushes and/or reeds (e.g. Phragmites, Cyperus, Eleocharis, Juncus, Typha, 
Baumea, , Bolboschoenus) or cutting grass (Gahnia) growing over muddy or peaty 
substrate. Hides during the day amongst dense reeds or rushes and feed mainly at night 
on frogs, fish, yabbies, spiders, insects and snails. Feeding platforms may be constructed 
over deeper water from reeds trampled by the bird; platforms are often littered with 
prey remains. Breeding occurs in summer from October to January; nests are built in 
secluded places in densely-vegetated wetlands on a platform of reeds; there are usually 
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six olive-brown eggs to a clutch.  In Australia, the Bittern occurs with the Australian 
Painted Snipe Rostratula benghalensis australis. 

Burhinus grallarius 

Bush Stone-curlew 

E  The Bush Stone-curlew is found throughout Australia except for the central southern 
coast and inland, the far south-east corner, and Tasmania. Only in northern Australia is it 
still common however and in the south-east it is either rare or extinct throughout its 
former range. Inhabits open forests and woodlands with a sparse grassy groundlayer and 
fallen timber .Largely nocturnal, being especially active on moonlit nights. Feed on insects 
and small vertebrates, such as frogs, lizards and snakes. Nest on the ground in a scrape 
or small bare patch. Two eggs are laid in spring and early summer. 

321 Marginal Low No 

Calidris acuminate 

Sharp-tailed Sandpiper 

 M The Sharp-tailed Sandpiper spends the non-breeding season in Australia with small 
numbers occurring regularly in New Zealand. Most of the population migrates to 
Australia, mostly to the south-east and are widespread in both inland and coastal 
locations and in both freshwater and saline habitats. Many inland records are of birds on 
passage. In Australasia, the Sharp-tailed Sandpiper prefers muddy edges of shallow fresh 
or brackish wetlands, with inundated or emergent sedges, grass, saltmarsh or other low 
vegetation. This includes lagoons, swamps, lakes and pools near the coast, and dams, 
waterholes, soaks, bore drains and bore swamps, saltpans and hypersaline saltlakes 
inland. They also occur in saltworks and sewage farms. They use flooded paddocks, 
sedgelands and other ephemeral wetlands, but leave when they dry. They use intertidal 
mudflats in sheltered bays, inlets, estuaries or seashores, and also swamps and creeks 
lined with mangroves. They tend to occupy coastal mudflats mainly after ephemeral 
terrestrial wetlands have dried out, moving back during the wet season. They may be 
attracted to mats of algae and water weed either floating or washed up around terrestrial 
wetlands, and coastal areas with much beachcast seaweed. Sometimes they occur on 
rocky shores and rarely on exposed reefs. 

0 Absent Low No 

Calidris canutus 

Red Knot 

 M Breeding in the Arctic Circle between August and April, it visits Australian shores in large 
numbers and frequents coastal sand flats and the margins of estuaries and rivers. It feeds 
in close-packed flocks that move in unison. 

0 Absent Low No 

Calidris ferruginea 

Curlew Sandpiper 

 M Curlew Sandpipers mainly occur on intertidal mudflats in sheltered coastal areas, such as 
estuaries, bays, inlets and lagoons, and also around non-tidal swamps, lakes and lagoons 
near the coast, and ponds in saltworks and sewage farms. They are also recorded inland, 
though less often, including around ephemeral and permanent lakes, dams, waterholes 
and bore drains, usually with bare edges of mud or sand. They occur in both fresh and 
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brackish waters. Curlew Sandpipers generally roost on bare dry shingle, shell or sand 
beaches, sandspits and islets in or around coastal or near-coastal lagoons and other 
wetlands, occasionally roosting in dunes during very high tides and sometimes in 
saltmarsh.  This species does not breed in Australia. This species forages mainly on 
invertebrates, including worms, molluscs, crustaceans, and insects, as well as seeds. 

Calidris melanotos 

Pectoral Sandpiper 

  In Queensland, most records for the Pectoral Sandpiper occur around Cairns. There are 
scattered records elsewhere, mainly from east of the Great Divide between Townsville 
and Yeppoon. Records also exist in the south-east of the state as well as a few inland 
records at Mount Isa, Longreach and Oakley. In New South Wales (NSW), the Pectoral 
Sandpiper is widespread, but scattered. Records exist east of the Great Divide, from 
Casino and Ballina, south to Ulladulla. West of the Great Divide, the species is widespread 
in the Riverina and Lower Western regions. In Victoria the Pectoral Sandpiper is mainly 
found from Port Phillip Bay and the valley of the Murray River between Kerang and 
Piangil. It has also been recorded at Coronet Bay (in Westernport Bay), Wimmera and 
Mallee. In Australasia, the Pectoral Sandpiper prefers shallow fresh to saline wetlands. 
The species is found at coastal lagoons, estuaries, bays, swamps, lakes, inundated 
grasslands, saltmarshes, river pools, creeks, floodplains and artificial wetlands. 

0 Absent Low No 

Callocephalon 
fimbriatum 

Gang-gang Cockatoo 

V  The Gang-gang Cockatoo is distributed from southern Victoria through south- and 
central-eastern New South Wales. In New South Wales, the Gang-gang Cockatoo is 
distributed from the south-east coast to the Hunter region, and inland to the Central 
Tablelands and south-west slopes. It occurs regularly in the Australian Capital Territory. 
It is rare at the extremities of its range, with isolated records known from as far north as 
Coffs Harbour and as far west as Mudgee. In summer, generally found in tall mountain 
forests and woodlands, particularly in heavily timbered and mature wet sclerophyll 
forests. In winter, may occur at lower altitudes in drier more open eucalypt forests and 
woodlands, and often found in urban areas. May also occur in sub-alpine Snow Gum 
Eucalyptus pauciflora woodland and occasionally in temperate rainforests. Move to 
lower altitudes in winter, preferring more open eucalypt forests and woodlands, 
particularly in box-ironbark assemblages, or in dry forest in coastal areas. Favours old 
growth attributes for nesting and roosting. 

2 Marginal Low No 



Species 

BC 
Act/ 
FM 
Act 

EPBC 
Act 

Description of habitat1 

Number 
of 
records 
(Bionet) 

Presence 
of habitat 

Likelihood 
of 
occurrence 

Possible 
impact? 

Calyptorhynchus 
lathami 

Glossy Black-Cockatoo 

V  The species is uncommon although widespread throughout suitable forest and woodland 
habitats, from the central Queensland coast to East Gippsland in Victoria, and inland to 
the southern tablelands and central western plains of NSW, with a small population in 
the Riverina. An isolated population exists on Kangaroo Island, South Australia. 
Dependent on large hollow-bearing eucalypts for nest sites. One or two eggs are laid 
between March and August. Inhabits open forest and woodlands of the coast and the 
Great Dividing Range up to 1000 m in which stands of she-oak species, particularly Black 
She-oak (Allocasuarina littoralis), Forest She-oak (A. torulosa) or Drooping She-oak (A. 
verticillata) occur. In the Riverina area, inhabits open woodlands dominated by Belah 
(Casuarina cristata). Feeds almost exclusively on the seeds of several species of she-oak 
(Casuarina and Allocasuarina species), shredding the cones with the massive bill. 
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Charadrius bicinctus 

Double-banded Plover 

 M The Double-banded Plover is found on coastal beaches, mudflats, sewage farms, river 
banks, fields, dunes, upland tussock grasses and shingle. The Double-banded Plover 
migrates to New Zealand where it breeds and moves back to south-eastern Australia in 
the winter. 

0 Absent Low No 

Charadrius mongolus 

Lesser Sand Plover 

 M In non-breeding grounds in Australia, this species usually occurs in coastal littoral and 
estuarine environments. It inhabits large intertidal sandflats or mudflats in sheltered 
bays, harbours and estuaries, and occasionally sandy ocean beaches, coral reefs, wave-
cut rock platforms and rocky outcrops. It also sometime occurs in short saltmarsh or 
among mangroves. The species also inhabits saltworks and near-coastal saltpans, 
brackish swamps and sandy or silt islands in river beds. The species feeds mostly on 
extensive, freshly-exposed areas of intertidal sandflats and mudflats in estuaries or 
beaches, or in shallow ponds in saltworks. They roost near foraging areas, on beaches, 
banks, spits and banks of sand or shells, and occasionally on rocky spits, islets or reefs. 
They rarely roost in mangroves. The species does not breed in Australia. 

2 Marginal Low No 

Chthonicola sagittata 

Speckled Warbler 

V  The Speckled Warbler has a patchy distribution throughout south-eastern Queensland, 
the eastern half of NSW and into Victoria, as far west as the Grampians. The species is 
most frequently reported from the hills and tablelands of the Great Dividing Range, and 
rarely from the coast. There has been a decline in population density throughout its 
range, with the decline exceeding 40% where no vegetation remnants larger than 100ha 
survive. The Speckled Warbler lives in a wide range of Eucalyptus dominated 
communities that have a grassy understorey, often on rocky ridges or in gullies. Typical 
habitat would include scattered native tussock grasses, a sparse shrub layer, some 
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eucalypt regrowth and an open canopy. Large, relatively undisturbed remnants are 
required for the species to persist in an area. The diet consists of seeds and insects, with 
most foraging taking place on the ground around tussocks and under bushes and trees. 
Pairs are sedentary and occupy a breeding territory of about ten hectares, with a slightly 
larger home-range when not breeding. The rounded, domed, roughly built nest of dry 
grass and strips of bark is located in a slight hollow in the ground or the base of a low 
dense plant, often among fallen branches and other litter. A side entrance allows the bird 
to walk directly inside. A clutch of 3-4 eggs is laid, between August and January, and both 
parents feed the nestlings. The eggs are a glossy red-brown, giving rise to the unusual 
folk names ‘Blood Tit’ and ‘Chocolatebird’. Some cooperative breeding occurs. The 
species may act as host to the Black-eared Cuckoo. Speckled Warblers often join mixed 
species feeding flocks in winter, with other species such as Yellow-rumped, Buff-rumped, 
Brown and Striated Thornbills. 

Cuculus optatus 

Oriental Cuckoo 

 M The exact extent of its wintering range is uncertain due to its secretive habits and the 
difficulty of separating it from the Himalayan cuckoo and other similar species. It is 
believed to include the Malay Peninsula, Indonesia, the Philippines, New Guinea, western 
Micronesia, the Solomon Islands and northern and eastern Australia with occasional birds 
reaching New Zealand. It has occurred as a vagrant in Ukraine, Israel and Alaska. It mainly 
inhabits forests, occurring in coniferous, deciduous and mixed forest. 

0 Absent Low No 

Daphoenositta 
chrysoptera 

Varied Sittella 

V  The Varied Sittella is sedentary and inhabits most of mainland Australia except the 

treeless deserts and open grasslands, with a nearly continuous distribution in NSW from 

the coast to the far west. It inhabits eucalypt forests and woodlands, especially rough-

barked species and mature smooth-barked gums with dead branches, mallee and Acacia 

woodland. The Varied Sittella feeds on arthropods gleaned from crevices in rough or 

decorticating bark, dead branches, standing dead trees, and from small branches and 

twigs in the tree canopy. It builds a cup-shaped nest of plant fibres and cobweb in an 

upright tree fork high in the living tree canopy, and often re-uses the same fork or tree in 

successive years. Foraging and nesting habitat present within study area in woodlands 

and forests with rough barked trees. Species is generally sedentary and has not been 

recorded within the study area previously (closest record over one kilometre away). 

10 Marginal Low No 

Dasyornis brachypterus 

Eastern Bristlebird 

E E The distribution of the Eastern Bristlebird has contracted to three disjunct areas of south-
eastern Australia: southern Queensland/northern NSW, the Illawarra Region and in the 
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vicinity of the NSW/Victorian border. The estimated population size is less than 2000 
individuals occupying a total area of about 120 sq km. There are now only four 
populations in the southern Queensland/northern NSW area with a total of 35 birds, 
compared to 15 years ago when 14 populations and 154 birds were recorded. This 
population once extended as far south as at least Dorrigo and has recently been identified 
as a separate ultrataxon (monoides) but further research is being undertaken to 
determine the validity of this. The remaining populations are the nominate ultrataxon 
(brachypterus) and once extended at least to what is now the Sydney urban area. The 
Illawarra population comprises an estimated 1600 birds, mainly from Barren Grounds 
Nature Reserve, Budderoo National Park and the Jervis Bay area. The southern 
population in Nadgee Nature Reserve and Howe’s Flat is around 200 birds. Further 
surveys are required in parts of Ben Boyd National Park and Sydney Catchment Authority 
lands to determine whether further populations of the Eastern Bristlebird occur in these 
areas. Habitat is characterised by dense, low vegetation including heath and open 
woodland with a heathy understorey; in northern NSW occurs in open forest with 
tussocky grass understorey; all of these vegetation types are fire prone. Age of habitat 
since fires (fire-age) is of paramount importance to this species; Illawarra and southern 
populations reach maximum densities in habitat that has not been burnt for at least 15 
years; however, in the northern NSW population a lack of fire in grassy forest may be 
detrimental as grassy tussock nesting habitat becomes unsuitable after long periods 
without fire; northern NSW birds are usually found in habitats burnt five to 10 years 
previously. Shy and cryptic and rarely flies, although can be seen scampering over the 
ground; when approached, may move to a lookout perch 1 m or more above the ground, 
then retreat into dense vegetation. Feeds on a variety of insects, particularly ants. Nests 
are elliptical domes constructed on or near the ground amongst dense vegetation. 

Ephippiorhynchus 
asiaticus 

Black-necked Stork 

E  The species is widespread across coastal northern and eastern Australia, becoming 
increasingly uncommon further south into NSW, and rarely south of Sydney. Some birds 
may move long distances and can be recorded well outside their normal range. Inhabits 
permanent freshwater wetlands including margins of billabongs, swamps, shallow 
floodwaters, and adjacent grasslands and savannah woodlands; can also be found 
occasionally on inter-tidal shorelines, mangrove margins and estuaries. Feeds in shallow, 
still water on a variety of prey including fish, frogs, eels, turtles, crabs and snakes. Breeds 
in late summer in the north, and early summer further south. A large nest, up to 2 m in 
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diameter, is made in a live or dead tree, in or near a freshwater swamp. Two to four eggs 
are laid; incubation is by both parents. 

Epthianura albifrons 

White-fronted Chat 

V  The White-fronted Chat is found across the southern half of Australia, from 
southernmost Queensland to southern Tasmania, and across to Western Australia as far 
north as Carnarvon. Found mostly in temperate to arid climates and very rarely sub-
tropical areas, it occupies foothills and lowlands up to 1000 m above sea level. In NSW, it 
occurs mostly in the southern half of the state, in damp open habitats along the coast, 
and near waterways in the western part of the state. Along the coastline, it is found 
predominantly in saltmarsh vegetation but also in open grasslands and sometimes in low 
shrubs bordering wetland areas. Gregarious species, usually found foraging on bare or 
grassy ground in wetland areas, singly or in pairs. They are insectivorous, feeding mainly 
on flies and beetles caught from or close to the ground. Have been observed breeding 
from late July through to early March, with 'open-cup' nests built in low vegetation. Nests 
in the Sydney region have also been seen in low isolated mangroves. Nests are usually 
built about 23 cm above the ground (but have been found up to 2.5 m above the ground). 

1 Absent Low No 

Gallinago hardwickii 

Latham’s Snipe 

 M In Australia, Latham's Snipe occurs in permanent and ephemeral wetlands up to 2000 m 
above sea-level. They usually inhabit open, freshwater wetlands with low, dense 
vegetation (e.g. swamps, flooded grasslands or heathlands, around bogs and other water 
bodies). However, they can also occur in habitats with saline or brackish water, in 
modified or artificial habitats, and in habitats located close to humans or human activity. 
Latham's Snipe occurs in temperate and tropical regions of Australia. Its altitudinal range 
extends from sea-level (i.e. the coast) or possibly below. For example, there are records 
from near Lake Eyre to approximately 2000 m above sea-level. 

0 Marginal Low No 

 

Gallinago megala 

Swinhoe’s Snipe 

 M During the non-breeding season Swinhoe's Snipe occurs at the edges of wetlands, such 
as wet paddy fields, swamps and freshwater streams. The species is also known to occur 
in grasslands, drier cultivated areas (including crops of rapeseed and wheat) and market 
gardens. Habitat specific to Australia includes the dense clumps of grass and rushes round 
the edges of fresh and brackish wetlands. This includes swamps, billabongs, river pools, 
small streams and sewage ponds. They are also found in drying claypans and inundated 
plains pitted with crab holes. 

0 Marginal Low  No 

Gallinago stenura 

Pin-tailed Snipe 

 M During non-breeding period the Pin-tailed Snipe occurs most often in or at the edges of 
shallow freshwater swamps, ponds and lakes with emergent, sparse to dense cover of 
grass/sedge or other vegetation. The species is also found in drier, more open wetlands 
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such as claypans in more arid parts of species' range. It is also commonly seen at sewage 
ponds; not normally in saline or inter-tidal wetlands. 

Glossopsitta pusilla 

Little Lorikeet 

V  The Little Lorikeet is distributed widely across the coastal and Great Divide regions of 
eastern Australia from Cape York to South Australia. NSW provides a large portion of the 
species’ core habitat, with lorikeets found westward as far as Dubbo and Albury. Nomadic 
movements are common, influenced by season and food availability. Forages primarily 
in the canopy of open Eucalyptus forest and woodland, yet also finds food in Angophoras, 
Melaleucas and other tree species. Riparian habitats are particularly used, due to higher 
soil fertility and hence greater productivity. Isolated flowering trees in open country, e.g. 
paddocks, roadside remnants and urban trees also help sustain viable populations of the 
species. Feeds mostly on nectar and pollen, occasionally on native fruits such as 
mistletoe, and only rarely in orchards. Roosts in treetops, often distant from feeding 
areas. Nests in proximity to feeding areas if possible, most typically selecting hollows in 
the limb or trunk of smooth-barked Eucalypts. Entrance is small (3 cm) and usually high 
above the ground (2–15 m). These nest sites are often used repeatedly for decades, 
suggesting that preferred sites are limited. Riparian trees often chosen, including species 
like Allocasuarina. Nesting season extends from May to September. 
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Grantiella picta 

Painted Honeyeater 

V V The Painted Honeyeater is nomadic and occurs at low densities throughout its range. The 
greatest concentrations of the bird and almost all breeding occurs on the inland slopes 
of the Great Dividing Range in NSW, Victoria and southern Queensland. During the winter 
it is more likely to be found in the north of its distribution. Inhabits Boree, Brigalow and 
Box-Gum Woodlands and Box-Ironbark Forests. A specialist feeder on the fruits of 
mistletoes growing on woodland eucalypts and acacias. Prefers mistletoes of the genus 
Amyema. Insects and nectar from mistletoe or eucalypts are occasionally eaten. Nest 
from spring to autumn in a small, delicate nest hanging within the outer canopy of 
drooping eucalypts, she-oak, paperbark or mistletoe branches. 

0 Marginal Low No 

Gygis alba 

White Tern 

V  Occurs widely in tropical and subtropical seas and islands. The subspecies on Lord Howe 
Island is rarely seen on the mainland but occurs on Norfolk and Kermadec Islands. Most 
breeding sites on Lord Howe Island are close to the lagoon in the settlement area. This 
species nests in the high branches of trees. On Lord Howe Island it nests in the introduced 
Norfolk Island Pine as well as native Sallywood, Blackbutt, Greybark, Banyan and 
Pandanus. White Terns do not build a nest but select a depression or damaged area on 
the branch of a tree on which to balance their egg. Breeding and non-breeding birds roost 
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in the trees during the night. Vagrant birds occur in coastal NSW waters, particularly after 
storm events. 

Haematopus fuliginosus 

Sooty Oystercatcher 

V  Sooty Oystercatchers are found around the entire Australian coast, including offshore 
islands, being most common in Bass Strait. Small numbers of the species are evenly 
distributed along the NSW coast. The availability of suitable nesting sites may limit 
populations.  Favours rocky headlands, rocky shelves, exposed reefs with rock pools, 
beaches and muddy estuaries. Forages on exposed rock or coral at low tide for foods such 
as limpets and mussels. Breeds in spring and summer, almost exclusively on offshore 
islands, and occasionally on isolated promontories. The nest is a shallow scrape on the 
ground, or small mounds of pebbles, shells or seaweed when nesting among rocks. 

0 Absent Low No 

Haematopus longirostris 

Pied Oystercatcher 

E  Favours intertidal flats of inlets and bays, open beaches and sandbanks. Forages on 
exposed sand, mud and rock at low tide, for molluscs, worms, crabs and small fish. The 
chisel-like bill is used to pry open or break into shells of oysters and other shellfish. Nests 
mostly on coastal or estuarine beaches although occasionally they use saltmarsh or 
grassy areas. Nests are shallow scrapes in sand above the high tide mark, often amongst 
seaweed, shells and small stones. Two to three eggs are laid between August and 
January. The female is the primary incubator and the young leave the nest within several 
days. 

0 Absent Low No 

Haliaeetus leucogaster 

White-bellied Sea-Eagle 

V M White-bellied Sea-Eagles are a common sight in coastal and near coastal areas of 
Australia. Birds form permanent pairs that inhabit territories throughout the year. Their 
loud "goose-like" honking call is a familiar sound, particularly during the breeding season. 
Birds are normally seen, perched high in a tree, or soaring over waterways and adjacent 
land. In addition to Australia, the species is found in New Guinea, Indonesia, China, south-
east Asia and India. The White-bellied Sea-Eagle feeds mainly off aquatic animals, such 
as fish, turtles and sea snakes, but it takes birds and mammals as well. It is a skilled 
hunter, and will attack prey up to the size of a swan. Sea-Eagles also feed on carrion (dead 
prey) such as sheep and fish along the waterline. They harass smaller birds, forcing them 
to drop any food that they are carrying. Sea-Eagles feed alone, in pairs or in family groups. 
White-bellied Sea-Eagles build a large stick nest, which is used for many seasons in 
succession. The nest can be located in a tree up to 30m above the ground, but may be 
also be placed on the ground or on rocks, where there are no suitable trees. At the start 
of the breeding season (May to October), the nest is lined with fresh green leaves and 
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twigs. The female carries out most of the incubation of the two white eggs, but the male 
performs this duty from time to time. 

Hamirostra 
melanosternon 

Black-breasted Buzzard 

V  The Black-breasted Buzzard is found sparsely in areas of less than 500mm rainfall, from 
north-western NSW and north-eastern South Australia to the east coast at about 
Rockhampton, then across northern Australia south almost to Perth, avoiding only the 
Western Australian deserts. Lives in a range of inland habitats, especially along timbered 
watercourses which is the preferred breeding habitat. Also hunts over grasslands and 
sparsely timbered woodlands. Not a powerful hunter, despite its size, mostly taking 
reptiles, small mammals, birds, including nestlings, and carrion. Also specialises in feeding 
on large eggs, including those of emus, which it cracks on a rock. Breeds from August to 
October near water in a tall tree. The stick nest is large and flat and lined with green 
leaves. Normally two eggs are laid. 

1 Absent Low No 

Hieraaetus morphnoides  

Little Eagle 

V  The Little Eagle is a medium-sized bird of prey that is found throughout the Australian 
mainland excepting the most densely forested parts of the Dividing Range escarpment. 
It occurs as a single population throughout NSW. Occupies open eucalypt forest, 
woodland or open woodland. Sheoak or acacia woodlands and riparian woodlands of 
interior NSW are also used. Nests in tall living trees within a remnant patch, where pairs 
build a large stick nest in winter. Lays two or three eggs during spring, and young fledge 
in early summer. Preys on birds, reptiles and mammals, occasionally adding large insects 
and carrion. 

1 Absent Low No 

Hirundapus caudacutus 

White-throated 
Needletail 

 M White-throated Needletails often occur in large numbers over eastern and northern 
Australia. White-throated Needletails are aerial birds and for a time it was commonly 
believed that they did not land while in Australia. It has now been observed that birds 
will roost in trees, and radio-tracking has since confirmed that this is a regular activity. 

0 Absent Low No 

Ixobrychus flavicollis 

Black Bitten 

V  Inhabits both terrestrial and estuarine wetlands, generally in areas of permanent water 
and dense vegetation. Where permanent water is present, the species may occur in 
flooded grassland, forest, woodland, rainforest and mangroves. Feeds on frogs, reptiles, 
fish and invertebrates, including snails, dragonflies, shrimps and crayfish, with most 
feeding done at dusk and at night. During the day, roosts in trees or on the ground 
amongst dense reeds. When disturbed, freezes in a characteristic bittern posture 
(stretched tall, bill pointing up, so that shape and streaked pattern blend with upright 
stems of reeds), or will fly up to a branch or flush for cover where it will freeze again.  
Generally solitary, but occurs in pairs during the breeding season, from December to 

4 Marginal Low No 
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March. Like other bitterns, but unlike most herons, nesting is solitary. Nests, built in 
spring are located on a branch overhanging water and consist of a bed of sticks and reeds 
on a base of larger sticks. Between three and five eggs are laid and both parents incubate 
and rear the young. 

Lathamus discolor 

Swift Parrot 

E CE Breeds in Tasmania during spring and summer, migrating in the autumn and winter 
months to south-eastern Australia from Victoria and the eastern parts of South Australia 
to south-east Queensland. In NSW mostly occurs on the coast and south west slopes. On 
the mainland they occur in areas where eucalypts are flowering profusely or where there 
are abundant lerp (from sap-sucking bugs) infestations. Favoured feed trees include 
winter flowering species such as Swamp Mahogany Eucalyptus robusta, Spotted Gum 
Corymbia maculata, Red Bloodwood C. gummifera, Mugga Ironbark E. sideroxylon, and 
White Box E. albens. Commonly used lerp infested trees include Grey Box E. moluccana 
and Blackbutt E. pilularis. Return to home foraging sites on a cyclic basis depending on 
food availability. 

0 Marginal 
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Limosa lapponica 

Bar-tailed Godwit 

 M This migratory species arrives in great numbers in August/September from its breeding 
grounds in north-east Siberia and spreads right around the coast for its summer visit until 
take-off time for breeding in April/May. Concentrations of tens of thousands have been 
recorded on Eight Mile Beach between Broom and Port Headland in WA. It is seen on 
coastal sandy shores, mud-flats and marches, probing, sweeping and jabbing into mud or 
sand between the tides for small crustaceans and worms. 

0 Absent Low No 

Limosa lapponica baueri 

Bar-tailed Godwit 
(baueri) 

 

 V M This migratory species arrives in great numbers in August/September from its breeding 
grounds in north-east Siberia and spreads right around the coast for its summer visit until 
take-off time for breeding in April/May. Concentrations of tens of thousands have been 
recorded on Eight Mile Beach between Broom and Port Headland in WA. It is seen on 
coastal sandy shores, mud-flats and marches, probing, sweeping and jabbing into mud or 
sand between the tides for small crustaceans and worms. 

0 Absent Low No 

Limosa lapponica 
menzbieri 

Northern Siberian Bar-
tailed Godwit 

 CE The bar-tailed godwit (northern Siberian) is a large migratory shorebird. It has a length 
around 37-39 cm, a wingspan of 62-75 cm and body mass between 250 - 450 g. It has a 
long neck with a very long upturned bill which is characterized by a dark tip and pinkish 
base. The bar-tailed godwit (both subspecies combined) has been recorded in the coastal 
areas of all Australian states. It is widespread in the Torres Strait and along the east and 
south-east coasts of Queensland, NSW and Victoria. The bar-tailed godwit (northern 
Siberian) occurs mainly in coastal habitats such as large intertidal sandflats, banks, 

0 Absent Low No 
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mudflats, estuaries, inlets, harbours, coastal lagoons and bays. It has also been recorded 
in coastal sewage farms and saltworks, saltlakes and brackish wetlands near coasts, sandy 
ocean beaches, rock platforms, and coral reef-flats. 

Lophoictinia isura 

Square-tailed Kite 

V  The Square-tailed Kite ranges along coastal and subcoastal areas from south-western to 
northern Australia, Queensland, NSW and Victoria. In NSW, scattered records of the 
species throughout the state indicate that the species is a regular resident in the north, 
north-east and along the major west-flowing river systems. It is a summer breeding 
migrant to the south-east, including the NSW south coast, arriving in September and 
leaving by March. Found in a variety of timbered habitats including dry woodlands and 
open forests. Shows a particular preference for timbered watercourses. In arid north-
western NSW, has been observed in stony country with a ground cover of chenopods and 
grasses, open acacia scrub and patches of low open eucalypt woodland. Is a specialist 
hunter of passerines, especially honeyeaters, and most particularly nestlings, and insects 
in the tree canopy, picking most prey items from the outer foliage. Appears to occupy 
large hunting ranges of more than 100km2. Breeding is from July to February, with nest 
sites generally located along or near watercourses, in a fork or on large horizontal limbs. 

3 Absent Low No 

Merops ornatus 

Rainbow Bee-eater 

 M The Rainbow Bee-eater is distributed across much of mainland Australia, and occurs on 
several near-shore islands. It is not found in Tasmania, and is thinly distributed in the 
most arid regions of central and Western Australia. The Rainbow Bee-eater is usually seen 
in pairs or small flocks, although when migrating it may occur in groups of up to 500 birds 
or more. It usually nests in loose colonies that may contain up to about 50 pairs, but some 
pairs nest solitarily. The Rainbow Bee-eater occurs mainly in open forests and woodlands, 
shrublands, and in various cleared or semi-cleared habitats, including farmland and areas 
of human habitation. It usually occurs in open, cleared or lightly-timbered areas that are 
often, but not always, located in close proximity to permanent water.  It also occurs in 
inland and coastal sand dune systems, and in mangroves in northern Australia, and has 
been recorded in various other habitat types including heathland, sedgeland, vine forest 
and vine thicket, and on beaches. Also occurs in open woodlands and shrublands, 
including mallee, and in open forests that are usually dominated by eucalypts. It also 
occurs in grasslands and, especially in arid or semi-arid areas, in riparian, floodplain or 
wetland vegetation assemblages. 

0 Absent Low No 

Monarcha melanopsis 

Black-faced Monarch 

 M The Black-faced Monarch is widespread in eastern Australia. It is vagrant to Western 
Australia; a single bird was detected 16 km east-north-east of Mt Brookes, June 1987. In 
Queensland, it is widespread from the islands of the Torres Strait and on Cape York 

0 Absent Low No 
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Peninsula, south along the coasts (occasionally including offshore islands) and the 
eastern slopes of the Great Divide, to the New South Wales border. The Black-faced 
Monarch mainly occurs in rainforest ecosystems, including semi-deciduous vine-thickets, 
complex notophyll vine-forest, tropical (mesophyll) rainforest, subtropical (notophyll) 
rainforest, mesophyll (broadleaf) thicket/shrubland, warm temperate rainforest, dry 
(monsoon) rainforest and (occasionally) cool temperate rainforest. 

Monarcha trivirgatus 

Spectacled Monarch 

 M The Spectacled Monarch is found in coastal north-eastern and eastern Australia, 
including coastal islands, from Cape York, Queensland to Port Stephens, New South 
Wales. It is much less common in the south. It is also found in Papua New Guinea, the 
Moluccas and Timor. The Spectacled Monarch prefers thick understorey in rainforests, 
wet gullies and waterside vegetation, as well as mangroves. 

0 Absent Low No 

Motacilla flava 

Yellow Wagtail 

 M The Yellow Wagtail is a regular wet season visitor to northern Australia. Increasing 

records in NSW suggest this species is an occasional but regular summer visitor to the 

Hunter River region. Habitat requirements for the Yellow Wagtail are highly variable but 

typically include open grassy flats near water. Habitats include open areas with low 

vegetation such as grasslands, airstrips, pastures, sports fields; damp open areas such as 

muddy or grassy edges of wetlands, rivers, irrigated farmland, dams, waterholes; sewage 

farms, sometimes utilise tidal mudflats and edges of mangroves. 

0 Absent Low No 

Myiagra cyanoleuca 

Satin Flycatcher 

 M The Satin Flycatcher is found along the east coast of Australia from far northern 

Queensland to Tasmania, including south-eastern South Australia. It is also found in New 

Guinea. The Satin Flycatcher is found in tall forests, preferring wetter habitats such as 

heavily forested gullies, but not rainforests. 

0 Marginal Low No 

Ninox connivens 

Barking Owl 

V  Inhabits eucalypt woodland, open forest, swamp woodlands and, especially in inland 
areas, timber along watercourses. Denser vegetation is used occasionally for roosting. 
During the day they roost along creek lines, usually in tall understorey trees with dense 
foliage such as Acacia and Casuarina species, or the dense clumps of canopy leaves in 
large Eucalypts. Feeds on a variety of prey, with invertebrates predominant for most of 
the year, and birds and mammals such as smaller gliders, possums, rodents and rabbits 
becoming important during breeding. Live alone or in pairs. Territories range from 30 to 
200 hectares and birds are present all year. Three eggs are laid in nests in hollows of 
large, old eucalypts including River Red Gum (Eucalyptus camaldulensis), White Box 
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(Eucalyptus albens), (Red Box) Eucalyptus polyanthemos and Blakely’s Red Gum 
(Eucalyptus blakelyi). Breeding occurs during late winter and early spring. 

Ninox strenua 

Powerful Owl 

  The Powerful Owl is endemic to eastern and south-eastern Australia, mainly on the 
coastal side of the Great Dividing Range from Mackay to south-western Victoria. In NSW 
the Powerful Owl lives in forests and woodlands occurring in the coastal, escarpment, 
tablelands and western slopes environments. Specific habitat requirements include 
eucalypt forests and woodlands on productive sites on gentle terrain; a mosaic of moist 
and dry types, with mesic gullies and permanent streams; presence of leafy sub-canopy 
trees or tall shrubs for roosting; presence of large old trees to provide nest hollows. 
Optimal habitat includes a tall shrub layer and abundant hollows supporting high 
densities of arboreal marsupials. Roosts in groves of dense mid-canopy trees or tall 
shrubs in sheltered gullies, typically on wide creek flats and at the heads of minor 
drainage lines, but also adjacent to cliff faces and below dry waterfalls. Species commonly 
used for roosting include the She-oaks Allocasuarina spp., rainforest species such as 
Coachwood Ceratopetalum apetalum, Lilly Pilly Acmena smithii and Sassafras Doryphora 
sassafras, Black Wattle Acacia melanoxylon, Turpentine Syncarpia glomulifera and 
eucalypts. Roosting sites are commonly among small groves of up to 2 ha of similar-sized 
trees with dense foliage in the height range 3-15 m. Nests in old hollow eucalypts in 
unlogged, unburnt gullies and lower slopes within 100 m of streams or minor drainage 
lines, with hollows greater than 45 cm diameter and greater than 100 cm deep; 
surrounded by canopy trees and subcanopy or understorey trees or tall shrubs. Hollow 
entrances are greater than 6 m above ground, commonly more than 20 m where the 
forest permits, in trees of at least 80 cm diameter at breast height. During the breeding 
season, the male Powerful Owl roosts in a “grove” of up to 20-30 trees, situated within 
100-200 metres of the nest tree where the female shelters. Nesting occurs from late 
autumn to mid-winter, but is slightly earlier in north-eastern NSW (late summer – mid 
autumn). The Powerful Owl is highly sensitive to nest disturbance during the egg and 
chick stages and will readily abandon the nest if disturbed. Home range has been 
estimated as 300-1500 ha according to habitat productivity. Moist forest in unlogged 
corridors in gully systems is used for nesting and roosting, and also preferentially for 
foraging although much foraging is also conducted in dry and regrowth forest. The main 
prey items are medium-sized arboreal marsupials, particularly the Greater Glider, 
Common Ringtail Possum and Sugar Glider. 
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Numenius 
madagascariensis 

Eastern Curlew 

 CE, M The Eastern Curlew is most commonly associated with sheltered coasts, especially 
estuaries, bays, harbours, inlets and coastal lagoons, with large intertidal mudflats or 
sandflats, often with beds of seagrass.  The Eastern Curlew mainly forages on soft 
sheltered intertidal sandflats or mudflats, open and without vegetation or covered with 
seagrass, often near mangroves, on saltflats and in saltmarsh, rockpools and among 
rubble on coral reefs, and on ocean beaches near the tideline.  The Eastern Curlew roosts 
on sandy spits and islets, especially on dry beach sand near the high-water mark, and 
among coastal vegetation including low saltmarsh or mangroves. It occasionally roosts 
on reef-flats, in the shallow water of lagoons and other near-coastal wetlands. 

18 Marginal Low No 

Numenius minutus 

Little Curlew 

 M Little Curlews may gather in large flocks on coastal and inland grasslands and black soil 
plains in northern Australia, near swamps and flooded areas. They also feed on playing 
fields, paddocks and urban lawns. 

0 Marginal Low No 

Numenius phaeopus 

Whimbrel 

 M Whimbrels are found mainly on the coast, on tidal and estuarine mudflats, especially near 
mangroves. They are sometimes found on beaches and rocky shores. 

0 Marginal Low  No 

Pachycephala olivacea 

Olive Whistler 

V  The Olive Whistler inhabits the wet forests on the ranges of the east coast. It has a 
disjunct distribution in NSW chiefly occupying the beech forests around Barrington Tops 
and the MacPherson Ranges in the north and wet forests from Illawarra south to Victoria. 
In the south it is found inland to the Snowy Mountains and the Brindabella Range. Mostly 
inhabit wet forests above about 500m. During the winter months they may move to 
lower altitudes. Forage in trees and shrubs and on the ground, feeding on berries and 
insects. Make nests of twigs and grass in low forks of shrubs. Lay two or three eggs 
between September and January. 

0 Absent Low No 

Pachyptila turtur 
subantarctica 

Fairy Prion (southern) 

 V The fairy prion (southern) breeds on Macquarie Island and a number of other 
subantarctic islands outside of Australia. There are 80 to 250 breeding pairs in Australia 
and a global population of 80 000. In Australia, breeding is recorded on two rock stacks 
off Macquarie Island and on the nearby Bishop and Clerk Island. The population may have 
been larger prior to the arrival of black rats on Macquarie Island. The subspecies digs 
burrows among rocks or low vegetation in which to nest. Burrows may be dug below mat 
forming herbs. Feeds by plucking food from the ocean surface. Some individuals may 
migrate towards New Zealand and southern Australia in winter. 

0 Absent Low No 

Pandion cristatus V M The breeding range of the Eastern Osprey extends around the northern coast of Australia 
(including many offshore islands) from Albany in Western Australia to Lake Macquarie in 
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Eastern Osprey NSW. In NSW, the breeding population occurs from the Queensland border (contiguous 
with the Queensland population) south to Gosford and recently (2005-2007) to Sydney, 
with a more recent (2008) breeding attempt recorded further south at Ulladulla, where 
a bird has been observed nest-building (Clancy 2008, 2009). Vagrants occur south to and 
beyond the Victorian border. Forages over clear estuarine and inshore marine waters and 
coastal rivers, and nests in tall (usually dead or dead-topped) trees in coastal habitats 
from open woodland to open forest, within 1-2 km of water. Build a large stick bowl 
usually in the top of a dead or partly dead tree, from isolated trees in open country to 
open forest, with prominent emergent perches nearby (e.g. dead trees). The species is 
increasingly seen making use of artificial structures for nest sites and lookout perches 
(e.g. power pylons, towers, bridges) and purpose-built nest platforms on poles. A clutch 
of usually three eggs is laid in winter, with a single attempt per season. The incubation 
period is about 38 days, the nestling period 9-11 weeks, and the post-fledging 
dependence period lasts two to three months. Breeding productivity is 0.9-1.1 young per 
pair per year in NSW. Feed mostly on surface-swimming, schooling fish caught by diving 
into water. Highly mobile and dispersive. 

Petroica boodang 

Scarlet Robin 

V  The Scarlet Robin is found from SE Queensland to SE South Australia and also in Tasmania 
and SW Western Australia. In NSW, it occurs from the coast to the inland slopes. After 
breeding, some Scarlet Robins disperse to the lower valleys and plains of the tablelands 
and slopes. Some birds may appear as far west as the eastern edges of the inland plains 
in autumn and winter. The Scarlet Robin lives in dry eucalypt forests and woodlands. The 
understorey is usually open and grassy with few scattered shrubs. This species lives in 
both mature and regrowth vegetation. It occasionally occurs in mallee or wet forest 
communities, or in wetlands and tea-tree swamps. Scarlet Robin habitat usually contains 
abundant logs and fallen timber: these are important components of its habitat. The 
Scarlet Robin breeds on ridges, hills and foothills of the western slopes, the Great Dividing 
Range and eastern coastal regions; this species is occasionally found up to 1000 metres 
in altitude. The Scarlet Robin is primarily a resident in forests and woodlands, but some 
adults and young birds disperse to more open habitats after breeding. In autumn and 
winter many Scarlet Robins live in open grassy woodlands, and grasslands or grazed 
paddocks with scattered trees. The Scarlet Robin is a quiet and unobtrusive species which 
is often quite tame and easily approached. Birds forage from low perches, fence-posts or 
on the ground, from where they pounce on small insects and other invertebrates which 
are taken from the ground, or off tree trunks and logs; they sometimes forage in the 
shrub or canopy layer. Scarlet Robin pairs defend a breeding territory and mainly breed 
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between the months of July and January; they may raise two or three broods in each 
season. This species’ nest is an open cup made of plant fibres and cobwebs and is built in 
the fork of tree usually more than 2 metres above the ground; nests are often found in a 
dead branch in a live tree, or in a dead tree or shrub. Eggs are pale greenish-, bluish- or 
brownish-white, spotted with brown; clutch size ranges from one to four. Birds usually 
occur singly or in pairs, occasionally in small family parties; pairs stay together year-
round. In autumn and winter, the Scarlet Robin joins mixed flocks of other small 
insectivorous birds which forage through dry forests and woodlands. 

Pluvialis fulva 

Pacific Golden Plover 

 M The Pacific Golden Plover is found on muddy, rocky and sandy wetlands, shores, 
paddocks, saltmarsh, coastal golf courses, estuaries and lagoons. 

0 Absent Low  No 

Ptilinopus superbus 

Superb Fruit-Dove 

V  Inhabits rainforest and similar closed forests where it forages high in the canopy, eating 
the fruits of many tree species such as figs and palms. It may also forage in eucalypt or 
acacia woodland where there are fruit-bearing trees. Part of the population is migratory 
or nomadic. There are records of single birds flying into lighted windows and lighthouses, 
indicating that birds travel at night. At least some of the population, particularly young 
birds, moves south through Sydney, especially in autumn.  Breeding takes place from 
September to January. The nest is a structure of fine interlocked forked twigs, giving a 
stronger structure than its flimsy appearance would suggest, and is usually 5-30 metres 
up in rainforest and rainforest edge tree and shrub species. The male incubates the single 
egg by day, the female incubates at night. 

3 Absent Low No 

Rhipidura rufifrons 

Rufous Fantail 

 M The Rufous Fantail is found in northern and eastern coastal Australia, being more 
common in the north. It is also found in New Guinea, the Solomon Islands, Sulawesi and 
Guam. The Rufous Fantail is found in rainforest, dense wet forests, swamp woodlands 
and mangroves, preferring deep shade, and is often seen close to the ground. During 
migration, it may be found in more open habitats or urban areas. 

0 Absent Low No 

Rostratula australis 

Australian Painted Snipe 

E E Little is known of the ecology, habitat requirements and reproductive biology of 
Australian Painted Snipe. They feed in shallow water or at the waters' edge and on 
mudflats, taking seeds and invertebrates such as insects, worms, molluscs and 
crustaceans. Females, which are larger and more brightly coloured than males, are 
thought to sometimes be polyandrous, mating with several males and leaving each one 
to incubate and raise chicks. They lay 3-4 eggs per clutch and incubation lasts about 15-
16 days. Most records of Australian Painted Snipe are from temporary or infrequently 

0 Absent Low No 
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filled freshwater wetlands and although they have occurred at many sites, no site can be 
identified in which they are resident or regular in occurrence. This may suggest the 
species is nomadic but the extent to which its cryptic behaviour may contribute to this 
belief is uncertain. The birds are able to remain hidden in rank vegetation, but many 
reports are of birds not being secretive, but rather still and unobtrusive. Primarily occurs 
along the east coast from north Queensland (excluding Cape York) to the Eyre Peninsula 
in South Australia, including the majority of Victoria and NSW. In NSW, this species has 
been recorded at the Paroo wetlands, Lake Cowell, Macquarie Marshes and Hexham 
Swamp. Most common in the Murray-Darling Basin. Inhabits inland and coastal shallow 
freshwater wetlands. The species occurs in both ephemeral and permanent wetlands, 
particularly where there is a cover of vegetation, including grasses, Lignum and Samphire. 
Individuals have also been known to use artificial habitats, such as sewage ponds, dams 
and waterlogged grassland. Nests on the ground amongst tall vegetation, such as grass 
tussocks or reeds. Forages nocturnally on mud flats and in shallow water. Breeding is 
often in response to local conditions; generally occurs from September to December. 

Stagonopleura guttate 

Diamond Firetail 

V  The Diamond Firetail is endemic to south-eastern Australia, extending from central 
Queensland to the Eyre Peninsula in South Australia. It is widely distributed in NSW, with 
a concentration of records from the Northern, Central and Southern Tablelands, the 
Northern, Central and South Western Slopes and the North West Plains and Riverina. Not 
commonly found in coastal districts, though there are records from near Sydney, the 
Hunter Valley and the Bega Valley. This species has a scattered distribution over the rest 
of NSW, though is very rare west of the Darling River. Found in grassy eucalypt 
woodlands, including Box-Gum Woodlands and Snow Gum Eucalyptus pauciflora 
Woodlands. Also occurs in open forest, mallee, Natural Temperate Grassland, and in 
secondary grassland derived from other communities. Often found in riparian areas 
(rivers and creeks), and sometimes in lightly wooded farmland. Feeds exclusively on the 
ground, on ripe and partly-ripe grass and herb seeds and green leaves, and on insects 
(especially in the breeding season).Birds roost in dense shrubs or in smaller nests built 
especially for roosting. Appears to be sedentary, though some populations move locally, 
especially those in the south. 

0 Absent Low No 

Sternula albifrons 

Little Tern 

E  Almost exclusively coastal, preferring sheltered environments; however may occur 
several kilometres from the sea in harbours, inlets and rivers (with occasional offshore 
islands or coral cay records). Nests in small, scattered colonies in low dunes or on sandy 
beaches just above high tide mark near estuary mouths or adjacent to coastal lakes and 

0 Absent Low No 
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islands. The nest is a scrape in the sand, which may be lined with shell grit, seaweed or 
small pebbles. Both parents incubate up to three well-camouflaged eggs for up to 22 
days, aggressively defending the nest against intruders until the young fledge at 17 - 19 
days. Often seen feeding in flocks, foraging for small fish, crustaceans, insects, annelids 
and molluscs by plunging in the shallow water of channels and estuaries, and in the surf 
on beaches, or skipping over the water surface with a swallow-like flight. 

Sternula nereis nereis 

Australian Fairy Tern 

V  The Fairy Tern (Australian) nests on sheltered sandy beaches, spits and banks above the 
high tide line and below vegetation. The subspecies has been found in embayments of a 
variety of habitats including offshore, estuarine or lacustrine (lake) islands, wetlands and 
mainland coastline. The bird roosts on beaches at night. The subspecies may migrate 
within southern Western Australia and Tasmania, where are seen less frequently during 
the winter months. The bird is more sedentary in the north of Western Australia, South 
Australia and Victoria. 

0 Absent Low No 

Todiramphus chloris 

Collared Kingfisher 

V  In Australia, the Collared Kingfisher extends around the northern coasts, from Shark Bay 
in northern Western Australia to the estuary of the Tweed River in far north-eastern 
NSW, with rare scattered records south of there, mainly south to the Clarence River. In 
NSW, the species is observed regularly only at Ukerebagh and nearby Cobaki Broadwater, 
and it breeds along the Tweed River estuary. Beyond Australia, the species is widely 
distributed from the Red Sea and Arabian Gulf in the Middle East, through southern and 
south-eastern Asia to Indonesia and New Guinea and east to the Solomon Islands, 
Vanuatu, Fiji, Tonga and Samoa. Collared Kingfishers are virtually restricted to mangrove 
associations of estuaries, inlets, sheltered bays and islands, and the tidal flats and littoral 
zone bordering mangroves. They sometimes occur in terrestrial forests or woodlands 
bordering mangroves, where they will nest in holes in trees or in arboreal termitaria. They 
are sometimes seen in streets or gardens in built-up areas bordering mangrove 
vegetation. Breeding is usually in spring and summer, with clutches observed in NSW in 
September to December, and young birds from October to January. Birds usually lay 
three eggs, but clutches of two to four recorded. Young leave the nest about 1 month 
after hatching. 

1 Marginal Low No 

Tringa brevipes 

Grey-tailed Tattler 

 M Grey-tailed Tattlers are usually seen in small flocks on sheltered coasts with reefs and 
rock platforms or with intertidal mudflats. They are also found in intertidal rocky, coral 
or stony reefs, platforms and islets that are exposed at high tide, also shores of rock, 

0 Absent Low No 
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shingle, gravel and shells and on intertidal mudflats in embayments, estuaries and coastal 
lagoons, especially those fringed with mangroves. 

Tringa nebularia 

Common Greenshank 

 M The species has been recorded in most coastal regions. It is widespread west of the Great 
Dividing Range, especially between the Lachlan and Murray Rivers and the Darling River 
drainage basin, including the Macquarie Marshes, and north-west regions. The Common 
Greenshank is found in a wide variety of inland wetlands and sheltered coastal habitats 
of varying salinity. It occurs in sheltered coastal habitats, typically with large mudflats and 
saltmarsh, mangroves or seagrass. Habitats include embayments, harbours, river 
estuaries, deltas and lagoons and are recorded less often in round tidal pools, rock-flats 
and rock platforms. The species uses both permanent and ephemeral terrestrial 
wetlands, including swamps, lakes, dams, rivers, creeks, billabongs, waterholes and 
inundated floodplains, claypans and saltflats. It will also use artificial wetlands, including 
sewage farms and saltworks dams, inundated rice crops and bores. The edges of the 
wetlands used are generally of mud or clay, occasionally of sand, and may be bare or with 
emergent or fringing vegetation, including short sedges and saltmarsh, mangroves, 
thickets of rushes, and dead or live trees. It was once recorded with Black-winged Stilts 
(Himantopus himantopus) in pasture, but are generally not found in dry grassland. 

0 Absent Low No 

Tyto novaehollandiae 

Masked Owl 

V  Extends from the coast where it is most abundant to the western plains. Lives in dry 
eucalypt forests and woodlands from sea level to 1100 m. Habitat for this species is also 
widespread throughout the dry eucalypt forests of the tablelands, western slopes and 
the undulating wet-dry forests of the coast. Optimal habitat includes an open 
understorey and a mosaic of sparse (grassy) and dense (shrubby) ground cover on gentle 
terrain. Roosts in hollows in live or occasionally dead eucalypts; dense foliage in gullies; 
and caves. Nest in old hollow eucalypts, live or dead, in a variety of topographic positions, 
with hollows greater than 40 cm wide and greater than 100 cm deep. Hollow entrances 
are at least 3 m above ground, in trees of at least 90 cm diameter at breast height. A 
specialist predator of terrestrial mammals, particularly native rodents. Home range has 
been estimated as 400-1000 ha according to habitat productivity. 

0 Absent Low No 

Tyto tenebricosa 

Sooty Owl 

V  Occupies the easternmost one-eighth of NSW, occurring on the coast, coastal 
escarpment and eastern tablelands. Territories are occupied permanently. Occurs in 
rainforest, including dry rainforest, subtropical and warm temperate rainforest, as well 
as moist eucalypt forests. Roosts by day in the hollow of a tall forest tree or in heavy 
vegetation; hunts by night for small ground mammals or tree-dwelling mammals such as 

0 Absent Low No 
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the Common Ringtail Possum (Pseudocheirus peregrinus) or Sugar Glider (Petaurus 
breviceps). Nests in very large tree-hollows. 

Xenus cinereus 

Terek Sandpiper 

 M A rare migrant to the eastern and southern Australian coasts, being most common in 
northern Australia, and extending its distribution south to the NSW coast in the east. The 
two main sites for the species in NSW are the Richmond River estuary and the Hunter 
River estuary. The latter has been identified as nationally and internationally important 
for the species In Australia, has been recorded on coastal mudflats, lagoons, creeks and 
estuaries. Favours mudbanks and sandbanks located near mangroves, but may also be 
observed on rocky pools and reefs, and occasionally up to 10 km inland around brackish 
pools. Generally roosts communally amongst mangroves or dead trees, often with 
related wader species. Breaks up into smaller flocks or even solitary birds when feeding 
in open intertidal mudflats. The diet includes worms, crabs and other crustaceans, small 
shellfish and the adults and larvae of various flies, beetles and water-bugs. Feeding is 
undertaken by moving rapidly and erratically over soft, wet mud, pecking or probing at 
the surface. 

2 Absent Low No 

Fish 

Epinephelus daemelii 

Black Rockcod 

V  The Black Rockcod is found in warm temperate and subtropical parts of the south-
western Pacific. Has been recorded from the temperate and subtropical waters of the 
southwestern Pacific: Australia, Norfolk Island, Kermadec Islands and New Zealand 
(North Island  and  Poor  Knights  Island).  The  Australian  range  extends  from  
southern Queensland  to  Kangaroo  Island  off  South  Australia. 

0 Absent Low No 

Macquaria australasica 

Macquarie Perch 

E E The Macquarie Perch is a riverine, schooling species. It prefers clear water and 
deep, rocky holes with lots of cover. As well as aquatic vegetation, additional 
cover may comprise of large boulders, debris and overhanging banks. 
Spawning occurs just above riffles (shallow running water). Populations may 
survive in impoundments if able to access suitable spawning sites. 

0 Absent Low  No 

Prototroctes maraena 

Australian Grayling 

V E The Australian Grayling is diadromous, spending part of its lifecycle in 
freshwater and at least part of the larval and/or juvenile stages in coastal seas. 
Adults (including pre spawning and spawning adults) inhabit cool, clear, 
freshwater streams with gravel substrate and areas alternating between pools 
and riffle zones such as the Tambo River, which is also known to have granite 

0 Absent Low  No 
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outcrops. The species has also been associated with clear, gravel-bottomed 
habitats in the Mitchell and Wonnangatta Rivers (Victoria) and in a muddy-
bottomed, heavily silted habitat in the Tarwin River (Victoria). The species has 
been found over 100 km upstream from the sea. 

Mammals 

Chalinolobus dwyeri 

Large-eared Pied Bat 

V V Found mainly in areas with extensive cliffs and caves, from Rockhampton in Queensland 
south to Bungonia in the NSW Southern Highlands. It is generally rare with a very patchy 
distribution in NSW. Roosts in caves (near their entrances), crevices in cliffs, old mine 
workings and in the disused, bottle-shaped mud nests of the Fairy Martin (Hirundo ariel), 
frequenting low to mid-elevation dry open forest and woodland close to these features. 
Females have been recorded raising young in maternity roosts (c. 20-40 females) from 
November through to January in roof domes in sandstone caves. Found in well-timbered 
areas containing gullies. This species probably forages for small, flying insects below the 
forest canopy. Likely to hibernate through the coolest months. It is uncertain whether 
mating occurs early in winter or in spring. 

0 Absent Low No 

Dasyurus maculatus  

Spotted-tailed Quoll 

V E Found on the east coast of NSW, Tasmania, eastern Victoria and north-eastern 
Queensland. Recorded across a range of habitat types, including rainforest, open forest, 
woodland, coastal heath and inland riparian forest, from the sub-alpine zone to the 
coastline. Individual animals use hollow-bearing trees, fallen logs, small caves, rock 
crevices, boulder fields and rocky-cliff faces as den sites. Mostly nocturnal, although will 
hunt during the day; spends most of the time on the ground. The home-range of this 
species is unknown, but estimates are between 800ha and 20km2. Usually traverse their 
ranges along densely vegetated creeklines. They need suitable den sites and abundant 
food, requiring large areas of intact vegetation for foraging. Use ‘latrine sites’, often on 
flat rocks among boulder fields and rocky cliff-faces; latrine sites can be recognised by 
the accumulation of the sometimes characteristic ‘twisty-shaped’ faeces deposited by 
animals. Consumes a variety of prey, including gliders, possums, small wallabies, rats, 
birds, bandicoots, rabbits and insects; also eats carrion and takes domestic fowl. 

25 Marginal  Low No 

Dasyurus viverrinus 

Eastern Quoll 

E CE No verified sightings of live animals have occurred in NSW since 1963, although credible 
reports have been made repeatedly across much of the former range. A road-killed 
individual collected on Barrington Tops in 1989 was recently identified genetically as 
coming from mainland rather than Tasmanian provenance. The species is now listed 

1 Absent Low No 
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as Endangered by the Commonwealth due to a population crash in Tasmania over the 
past decades. Translocation of Eastern Quolls from Tasmania is currently proceeding or 
proposed for several mainland sites including Jervis Bay. Highly flexible habitat selection, 
occurring in dry sclerophyll forest, scrub, heathland, pasture and even cultivated land. 
Opportunistic carnivore with insects as it's most important prey. Capable of taking prey 
nearly as large as itself. Home ranges vary between sexes and are dependent on habitat 
quality. In fertile habitats females restrict their movements to a few hundred metres 
surrounding their dens because prey are plentiful. Males often travel over a kilometre in 
a night, familiarising themselves with local mates. 

Falsistrellus 
tasmaniensis 

Eastern False Pipistrelle 

V  The Eastern False Pipistrelle is found on the south-east coast and ranges of Australia, 
from southern Queensland to Victoria and Tasmania. Prefers moist habitats, with trees 
taller than 20 m. Generally roosts in eucalypt hollows, but has also been found under 
loose bark on trees or in buildings. Hunts beetles, moths, weevils and other flying insects 
above or just below the tree canopy. Hibernates in winter. Females are pregnant in late 
spring to early summer. 

11 Present Moderate Yes - AoS 

Completed 

Isoodon obesulus 
obesulus 

Southern Brown 
Bandicoot 

E E The Southern Brown Bandicoot has a patchy distribution. It is found in south-eastern 
NSW, east of the Great Dividing Range south from the Hawkesbury River, southern 
coastal Victoria and the Grampian Ranges, south-eastern South Australia, south-west 
Western Australia and the northern tip of Queensland. Southern Brown Bandicoots are 
largely crepuscular (active mainly after dusk and/or before dawn). They are generally only 
found in heath or open forest with a heathy understorey on sandy or friable soils. They 
feed on a variety of ground-dwelling invertebrates and the fruit-bodies of hypogeous 
(underground-fruiting) fungi. Their searches for food often create distinctive conical 
holes in the soil. Males have a home range of approximately 5-20 hectares whilst females 
forage over smaller areas of about 2-3 hectares. Nest during the day in a shallow 
depression in the ground covered by leaf litter, grass or other plant material. Nests may 
be located under Grass trees Xanthorrhoea sp., blackberry bushes and other shrubs, or 
in rabbit burrows. The upper surface of the nest may be mixed with earth to waterproof 
the inside of the nest. Mating occurs any time of the year, usually following heavy rain. 
Two or three litters of 2-4 young may be produced annually. The gestation period of 11-
12 days is the shortest known of any marsupial while young remarkably become 
independent around 60 days after being born. 

2 Absent Low No 
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Kerivoula papuensis 

Golden-tipped Bat 

V  The Golden-tipped Bat is distributed along the east coast of Australia in scattered 
locations from Cape York Peninsula in Queensland to south of Eden in southern NSW. It 
also occurs in New Guinea. Found in rainforest and adjacent wet and dry sclerophyll 
forest up to 1000m. Also recorded in tall open forest, Casuarina-dominated riparian 
forest and coastal Melaleuca forests. Bats will fly up to two kilometres from roosts to 
forage in rainforest and sclerophyll forest on mid and upper-slopes. Roost mainly in 
rainforest gullies on small first- and second-order streams in usually abandoned hanging 
Yellow-throated Scrubwren and Brown Gerygone nests modified with an access hole on 
the underside. Bats may also roost under thick moss on tree trunks, in tree hollows, dense 
foliage and epiphytes. 

1 Present – 

Foraging 

only 

Low No 

Mormopterus 
norfolkensis 

Eastern Freetail-bat 

V  The Eastern Freetail-bat is found along the east coast from south Queensland to southern 
NSW. Occurs in dry sclerophyll forest and woodland east of the Great Dividing Range. 
Roost mainly in tree hollows but will also roost under bark or in man-made structures.  
Usually solitary but also recorded roosting communally. Is insectivorous. 

14 Marginal 

– 

Foraging 

only 

Low No 

Miniopterus australis 

Little Bentwing-bat 

V  Moist eucalypt forest, rainforest or dense coastal banksia scrub. Little Bentwing-bats 
roost in caves, tunnels and sometimes tree hollows during the day, and at night forage 
for small insects beneath the canopy of densely vegetated habitats. They often share 
roosting sites with the Common Bentwing-bat and, in winter, the two species may form 
mixed clusters. In NSW the largest maternity colony is in close association with a large 
maternity colony of Common Bentwing-bats (M. schreibersii) and appears to depend on 
the large colony to provide the high temperatures needed to rear its young. 

44 Present Moderate Yes - AoS 

Completed 

Miniopterus schreibersii 
oceanensis  

Eastern Bentwing-bat 

V  Eastern Bent-wing Bats occur along the east and north-west coasts of Australia. Caves 
are the primary roosting habitat, but also use derelict mines, storm-water tunnels, 
buildings and other man-made structures. Form discrete populations centred on a 
maternity cave that is used annually in spring and summer for the birth and rearing of 
young. Maternity caves have very specific temperature and humidity regimes. At other 
times of the year, populations disperse within about 300 km range of maternity caves. 
Cold caves are used for hibernation in southern Australia. Breeding or roosting colonies 
can number from 100 to 150,000 individuals. Hunt in forested areas, catching moths and 
other flying insects above the tree tops. 

No roosting habitat present in the study area. However, foraging habitat in woodlands 
and forests available throughout the study area. 

41 Present Moderate Yes - AoS 

Completed 
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Myotis macropus 

Southern Myotis 

V  The Southern Myotis is found in the coastal band from the north-west of Australia, across 
the top-end and south to western Victoria. It is rarely found more than 100 km inland, 
except along major rivers.  Generally roost in groups of 10 - 15 close to water in caves, 
mine shafts, hollow-bearing trees, storm water channels, buildings, under bridges and in 
dense foliage. Forage over streams and pools catching insects and small fish by raking 
their feet across the water surface. In NSW females have one young each year usually in 
November or December. 

10 Marginal 

– 

Foraging 

only 

Moderate Yes – AoS 

completed 

Petaurus australis 

Yellow-bellied Glider 

V  Distribution is mostly continuous from about 50 kilometres east of Melbourne in Victoria, 
to Sarina near Mackay in central Queensland. In NSW, distribution of the Yellow-bellied 
Glider is essentially coastal, extending inland to adjacent ranges. It typically occurs in tall, 
mature eucalypt forest in regions of high rainfall, but is also known to occur in drier areas. 
It inhabits a wide range of forest types but prefers resource rich forests where mature 
trees provide nesting hollows and tree species composition provides year-round 
continuity of food resources. Preferred Yellow-bellied Glider habitat is often 
characterised by a mosaic of tree species associations likely to provide a continuous, 
year-round food supply. Forest type preferences vary with latitude and elevation; mixed 
coastal forests to dry escarpment forests in the north; moist coastal gullies and creek flats 
to tall montane forests in the south. In NSW, the tree species used as sap trees are mostly 
eucalypts (Eucalyptus and Corymbia species). In Victoria and the southern tablelands of 
NSW, densities were found to be in the order of 0.04-0.06 individuals per hectare. On the 
south coast of NSW density was found to be 0.1-0.16 individuals per hectare. Yellow-
bellied Glider family groups occupy large home ranges of approximately 20-85 hectares. 

76 Present – 

Foraging 

only 

Low- Not 

recorded 

during 

surveys 

No 

Phascolarctos cinereus 

Koala 

V V Occurs in eastern Australia, from north-eastern Queensland to south-eastern South 
Australia and to the west of the Great Dividing Range. In NSW it mainly occurs on the 
central and north coasts with some populations in the western region. It was historically 
abundant on the south coast of NSW, but now occurs in sparse and possibly disjunct 
populations. The koala inhabits a range of eucalypt forest and woodland communities, 
including coastal forests, the woodlands of the tablelands and western slopes, and the 
riparian communities of the western plains. Examples of important shelter trees are 
cypress pine and brush box. The quality of forest and woodland communities as habitat 
for koalas is influenced by a range of factors, such as; species and size of trees present; 
structural diversity of the vegetation; soil nutrients; climate and rainfall; size and 
disturbance history of the habitat patch. Feed on the foliage of more than 70 eucalypt 
species and 30 non-eucalypt species, but in any one area will select preferred browse 

4 Marginal Low No 
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species. Home range size varies with quality of habitat, ranging from less than two ha to 
several hundred hectares in size. Breeding season for the koala peaks between 
September and February. 

Petaurus norfolcensis 

Squirrel Glider 

V  The species is widely though sparsely distributed in eastern Australia, from northern 
Queensland to western Victoria. Inhabits mature or old growth Box, Box-Ironbark 
woodlands and River Red Gum forest west of the Great Dividing Range and Blackbutt-
Bloodwood forest with heath understorey in coastal areas. Prefers mixed species stands 
with a shrub or Acacia midstorey. Live in family groups of a single adult male one or more 
adult females and offspring. Require abundant tree hollows for refuge and nest sites. 

9 Marginal 

– 

Foraging 

only 

Low No 

Petauroides volans 

Greater Glider 

 V 
Found in Eucalypt-dominated low open forests on coast to tall forests in the ranges and 
low woodland W of great Dividing Range; not in rainforests. Found along the east cost of 
Australia. 

55 Marginal 

– 

Foraging 

only 

Low No 

Petrogale penicillata  

Brush-tailed Rock-
wallaby 

 

V E Occupy rocky escarpments, outcrops and cliffs with a preference for complex structures 
with fissures, caves and ledges, often facing north. Browse on vegetation in and adjacent 
to rocky areas eating grasses and forbs as well as the foliage and fruits of shrubs and 
trees. Shelter or bask during the day in rock crevices, caves and overhangs and are most 
active at night. 

0 Absent Low  No 

Potorous tridactylus 

Long-nosed Potoroo 

V V The long-nosed potoroo is found on the south-eastern coast of Australia, from 
Queensland to eastern Victoria and Tasmania, including some of the Bass Strait islands. 
There are geographically isolated populations in western Victoria. In NSW it is generally 
restricted to coastal heaths and forests east of the Great Dividing Range, with an annual 
rainfall exceeding 760 mm. Inhabits coastal heaths and dry and wet sclerophyll forests. 
Dense understorey with occasional open areas is an essential part of habitat, and may 
consist of grass-trees, sedges, ferns or heath, or of low shrubs of tea-trees or melaleucas. 
A sandy loam soil is also a common feature. Breeding peaks typically occur in late winter 
to early summer and a single young is born per litter. Adults are capable of two 
reproductive bouts per annum. 

1 Absent Low No 

Pseudomys 
gracilicaudatus 

V  In NSW the Eastern Chestnut Mouse mainly occurs north from the Hawkesbury River area 
as scattered records along to coast and eastern fall of the Great Dividing Range extending 
north into Queensland. There are however isolated records in the Jervis bay area. In NSW 

2 Absent Low No 
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Eastern Chestnut Mouse the Eastern Chestnut Mouse is mostly found, in low numbers, in heathland and is most 
common in dense, wet heath and swamps. In the tropics it is more an animal of grassy 
woodlands. Optimal habitat appears to be in vigorously regenerating heathland burnt 
from 18 months to four years previously. By the time the heath is mature, the larger 
Swamp Rat becomes dominant, and Eastern Chestnut Mouse numbers drop again. 

Pseudomys 
novaehollandiae 

New Holland Mouse 

V V The New Holland Mouse has a fragmented distribution across Tasmania, Victoria, New 
South Wales and Queensland. Known to inhabit open heathlands, open woodlands with 
a heathland understorey and vegetated sand dunes. Lives predominantly in burrows 
shared with other individuals. The home range of the New Holland Mouse ranges from 
0.44 ha to 1.4 ha. Breeding typically occurs between August and January, but can extend 
into autumn. The species peaks in abundance during early to mid-stages of vegetation 
succession typically induced by fire. Nocturnal and omnivorous, feeding on seeds, insects, 
leaves, flowers and fungi, and is therefore likely to play an important role in seed 
dispersal and fungal spore dispersal. 

1 Absent Low No 

Pteropus poliocephalus  

Grey-headed Flying-fox 

V V Grey-headed Flying-foxes are found within 200 km of the eastern coast of Australia, from 
Bundaberg in Queensland to Melbourne in Victoria. Occur in subtropical and temperate 
rainforests, tall sclerophyll forests and woodlands, heaths and swamps as well as urban 
gardens and cultivated fruit crops. Roosting camps are generally located within 20 km of 
a regular food source, often in stands of riparian rainforest, Paperbark or Casuarina 
forest, and are commonly found in gullies, close to water, or in vegetation with a dense 
canopy. Forage on the nectar and pollen of native trees, in particular Eucalyptus, 
Melaleuca and Banksia, and fruits of rainforest trees and vines. Travel up to 50 km to 
forage. Annual mating commences in January and a single young is born each October or 
November. Site fidelity to camps is high with some camps being used for over a century. 
Foraging habitat available in flowering eucalypts of the study area. No camps located 
within the study area. 

36 Present High – 

Recorded 

during 

surveys 

Yes – AoS 

completed 

Saccolaimus flaviventris 

Yellow-bellied 
Sheathtail-bat 

V  The Yellow-bellied Sheathtail-bat is a wide-ranging species found across northern and 
eastern Australia. In the most southerly part of its range - most of Victoria, south-western 
NSW and adjacent South Australia - it is a rare visitor in late summer and autumn. There 
are scattered records of this species across the New England Tablelands and North West 
Slopes. Roosts singly or in groups of up to six, in tree hollows and buildings; in treeless 
areas they are known to utilise mammal burrows. When foraging for insects, flies high 
and fast over the forest canopy, but lower in more open country. Forages in most habitats 
across its very wide range, with and without trees; appears to defend an aerial territory. 

8 Present Moderate Yes – AoS 

completed 
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Breeding has been recorded from December to mid-March, when a single young is born. 
Seasonal movements are unknown; there is speculation about a migration to southern 
Australia in late summer and autumn. 

Scoteanax rueppellii 

Greater Broad-nosed Bat 

V  The Greater Broad-nosed Bat is found mainly in the gullies and river systems that drain 
the Great Dividing Range, from north-eastern Victoria to the Atherton Tableland. It 
extends to the coast over much of its range. In NSW it is widespread on the New England 
Tablelands, however does not occur at altitudes above 500 m. Utilises a variety of 
habitats from woodland through to moist and dry eucalypt forest and rainforest, though 
it is most commonly found in tall wet forest. Forages after sunset, flying slowly and 
directly along creek and river corridors at an altitude of 3 - 6 m. Open woodland habitat 
and dry open forest suits the direct flight of this species as it searches for beetles and 
other large, slow-flying insects; this species has been known to eat other bat species. 

28 Present Moderate Yes – AoS 

completed 

Plants 

Acacia byoeana 

Bynoe’s Wattle 

E V This species is confined to the northern portion of the Sydney Basin Bioregion and the 
southern portion of the north coast Bioregion. Occurs in heath or dry sclerophyll forest 
on sandy clay soils, often containing ironstone gravels. Seems to prefer open, sometimes 
slightly disturbed sites such as trail margins, edges of roadside spoil mounds and in 
recently burnt patches. Bynoe's Wattle is a semi-prostrate shrub to a metre high. The 
single flower heads, on short hairy stems, appear anytime from September to March. Its 
seedpods are mature from September to January. The hairy branchlets distinguish the 
species from the similar and more common Three-veined Wattle Acacia trinervata. It is 
more likely to occur in sclerophyllous heath or woodland on Sandstone based substrates 
in association with Corymbia gummifera, Eucalyptus sclerophylla, Banksia serrata & 
Angophora bakeri, none of which occur in Cumberland Plain Woodland. It has been 
recorded in Castlereagh Nature Reserve. 

0 Absent Low – Not 

recorded 

during 

survey 

No 

Acacia pubescens 

Downy Wattle 

V V A spreading shrub, 1 - 5 m high with brilliant yellow flowers, bipinnate leaves (divided 
twice pinnately) and conspicuously hairy branchlets. Concentrated around the 
Bankstown-Fairfield-Rookwood area and the Pitt Town area, with outliers occurring at 
Barden Ridge, Oakdale and Mountain Lagoon. Occurs on alluviums, shales and at the 
intergrade between shales and sandstones. The soils are characteristically gravely soils, 
often with ironstone. Occurs in open woodland and forest, in a variety of plant 
communities, including Cooks River/ Castlereagh Ironbark Forest, Shale/ Gravel 
Transition Forest and Cumberland Plain Woodland. The topography of the habitat of the 

1 Marginal  Low – Not 

recorded 

during 

survey 

No 
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species is flat to gently undulating, a characteristic of the Cumberland Plain region. The 
sites of A. pubescens range in altitude from 0 to 650 metres a.s.l. The species often 
associated with A. pubescens include Melaleuca nodosa, M. styphelioides, Angophora 
bakeri, Ozothamnus diosmifolius, Acacia parramattensis, Dillwynia sieberi, Pultenaea 
villosa, Bursaria spinosa, Acacia falcata, Exocarpos cupressiformis, Themeda australis, 
Lomandra longifolia, Microlaena stipoides, Aristida vagans, Austrodanthonia tenuior, 
Dianella longifolia, Lepidosperma laterale and other species characteristic of the above 
plant communities. Stands of A. pubescens have been recorded in open, 
disturbedLongevity is unknown, but clonal species have been known to survive for many 
decades. Flowers from August to October. Pollination of Acacia flowers is usually by 
insects and birds. The pods mature in October to December. Recruitment is more 
commonly from vegetative reproduction than from seedlings. The percentage of pod 
production and seed fall for this species appears to be low. Acacia species generally have 
high seed dormancy and long-lived persistent soil seedbanks. It is thought that the 
species needs a minimum fire free period of 5 - 7 years to allow an adequate seedbank 
to develop. 

Asterolasia elegans 

 

E E Occurs on Hawkesbury sandstone. Found in sheltered forests on mid- to lower slopes 
and valleys, e.g. in or adjacent to gullies which support sheltered forest. The canopy at 
known sites includes Turpentine (Syncarpia glomulifera subsp. glomulifera), Smooth-
barked Apple (Angophora costata), Sydney Peppermint (Eucalyptus piperita), Forest Oak 
(Allocasuarina torulosa) and Christmas Bush (Ceratopetalum gummiferum). 

0 Absent Low No 

Astrotricha crassifolia 

Thick-leaf Star-hair 

V V Occurs in dry sclerophyll woodland on sandstone. Occurs near Patonga (Gosford LGA), 
and in Royal NP and on the Woronora Plateau (Sutherland and Campbelltown LGAs). 
There is also a record from near Glen Davis (Lithgow LGA). 

0 Absent Low  No 

Baloskion longipes 

Dense Cord-rush 

V V Commonly found in swamps or depressions in sandy alluvium, sometimes growing with 
sphagnum moss. Also occurs in swails within tall forest, and in Black Gum (Eucalyptus 
aggregata) Woodland. 

0 Absent Low No 

Caladenia tessellate 

Thick-lipped Spider-
orchid 

V E Generally found in grassy sclerophyll woodland on clay loam or sandy soils, though the 
population near Braidwood is in low woodland with stony soil. The Thick Lip Spider Orchid 
is known from the Sydney area (old records), Wyong, Ulladulla and Braidwood in NSW. 
Populations in Kiama and Queanbeyan are presumed extinct. It was also recorded in the 
Huskisson area in the 1930s. The species occurs on the coast in Victoria from east of 
Melbourne to almost the NSW border. 

0 Absent Low  No 
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Chamaesyce 
psammogeton 

Sand Spurge 

E  Sand Spurge is a herb that forms mats to 1 m across. It grows on dunes and sea 
strandlines. Leaves are smooth, to 30 mm long and 15 mm wide. The tiny flower-heads 
are surrounded by white leaf-like processes (bracts); each flower-head actually comprises 
a female flower surrounded by up to five sprays of minute male flowers, hidden in a cup 
from which the bracts grow. The fruiting capsule is smooth and about 2 mm long. Sand 
Spurge is found sparsely along the coast from south of Jervis Bay (at Currarong, Culburra 
and Seven Mile Beach National Park) to Queensland (and Lord Howe Island). Populations 
have been recorded in Wamberal Lagoon Nature Reserve, Myall Lakes National Park, 
Moonee Beach Nature Reserve and Bundjalung National Park. Grows on fore-dunes, 
pebbly strandlines and exposed headlands, often with Spinifex (Spinifex sericeus) and 
Prickly Couch (Zoysia macrantha)Flowering recorded in spring and summer. Plant growth 
occurs in spring and summer. 

3 Absent Low – Not 

recorded 

during 

survey 

No 

Cryptostylis hunteriana 

Leafless Tongue-orchid 

V V • The Leafless Tongue Orchid has no leaf. It produces an upright flower-stem to 45 cm tall, 

bearing five to 10 flowers between November and February. This species has inconsistent 

flowering, with individuals not always flowering each season. It has been recorded from 

as far north as Gibraltar Range National Park south into Victoria around the coast as far 

as Orbost. It is known historically from a number of localities on the NSW south coast and 

has been observed in recent years at many sites between Batemans Bay and Nowra 

(although it is uncommon at all sites). In NSW there are Leafless Tongue-orchid 

populations of unknown size in Washpool, Gibraltar Range, Ku-ring-gai Chase, Ben Boyd, 

Meroo, Morton, Murramarang, Jervis Bay and Lake Conjola National Parks as well as 

Cambewarra Range and Triplarina Nature Reserves. Brown (2007) indicates that this 

species is also present in Red Rocks (Yuraygri) National Park and is located on the Red 

Rocks Plateau in Cambewarra Range Nature Reserve. Also recorded at Nelson Bay, Wyee, 

Nowendoc State Forest, and two large populations near Bulahdelah. The species occurs 

mostly in coastal heathlands, margins of coastal swamps and sedgelands, coastal forest, 

dry woodland, and lowland forest. It prefers open areas in the understorey of forested 

communities. The soils include moist sands, moist to dry clay loam and occasionally in 

accumulated eucalypt leaves. The larger populations typically occur in woodland 

dominated by Scribbly Gum (Eucalyptus sclerophylla), Silvertop Ash (E. sieberi), Red 

Bloodwood (Corymbia gummifera) and Black Sheoak (Allocasuarina littoralis); appears to 

prefer open areas in the understorey of this community and is often found in association 

with the Large Tongue Orchid (C. subulata) and the Tartan Tongue Orchid (C. erecta). 

0 Absent Low No 
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Little is known about the ecology of the species; being leafless it is expected to have 

limited photosynthetic capability and probably depends upon a fungal associate to meet 

its nutritional requirements from either living or dead organic material. In addition to 

reproducing from seed, it is also capable of vegetative reproduction and thus forms 

colonies which can become more or less permanent at a site. 

Cynanchum elegans 

White-flowered Wax 
Plant 

E E The White-flowered Wax Plant usually occurs on the edge of dry rainforest vegetation. 

Other associated vegetation types include littoral rainforest; Coastal Tea-tree 

Leptospermum laevigatum – Coastal Banksia Banksia integrifolia subsp. integrifolia 

coastal scrub; Forest Red Gum Eucalyptus tereticornis aligned open forest and woodland; 

Spotted Gum Corymbia maculata aligned open forest and woodland; and Bracelet 

Honeymyrtle Melaleuca armillaris scrub to open scrub. Flowering occurs between August 

and May, with a peak in November. Flower abundance on individual plants varies from 

sparse to prolific. 

0 Absent Low No 

Diuris praecox 

Newcastle Doubletail 

V V Grows on hills and slopes of near-coastal districts in open forests which have a grassy to 

fairly dense understorey. Exists as subterranean tubers most of the year. It produces 

leaves and flowering stems in winter. Known from between Bateau Bay and Smiths Lake. 

0 Absent Low No 

Epacris purpurascens 
var. purpurascens 

Port Jackson Heath 

V  An erect shrub, 50 - 180 cm high; older stems with prominent short, broad leaf scars. 
Leaves are spreading and recurved above, ovate to heart-shaped, 7 - 21 mm long, 4.4 - 9 
mm wide, with sharply pointed tips. Flowers are showy, 7 - 10 mm diam., covering much 
of the branchlets, white or sometimes pinkish. Fruit approximately 2 mm long. Recorded 
from Gosford in the north, to Narrabeen in the east, Silverdale in the west and Avon Dam 
vicinity in the South. Found in a range of habitat types, most of which have a strong shale 
soil influence. Lifespan is recorded to be 5-20 years, requiring 2-4 years before seed is 
produced in the wild. Killed by fire and re-establishes from soil-stored seed. 

1 Absent Low – Not 

recorded 

during 

survey 

No 

Eucalyptus camfieldii 

Camfield’s Stringybark 

V V Poor coastal country in shallow sandy soils overlying Hawkesbury sandstone. Coastal 
heath mostly on exposed sandy ridges. Occurs mostly in small scattered stands near the 
boundary of tall coastal heaths and low open woodland of the slightly more fertile inland 
areas. Associated species frequently include stunted species of E. oblonga Narrow-leaved 
Stringybark, E. capitellata Brown Stringybark and E. haemastoma Scribbly Gum. 

0 Absent Low No 

Eucalyptus scoparia 

Wallangarra White Gum 

E V In NSW it is known from only three locations near Tenterfield, including Bald Rock 
National Park. In Queensland it is equally rare, occurring at three sites on the Stanthorp 

1 Absent Low – Not 

recorded 

No 
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Plateau including one population in Girrawween National Park. Only one Queensland 
population has more than a dozen trees. Found in open eucalypt forest, woodland and 
heaths on well-drained granite/rhyolite hilltops, slopes and rocky outcrops, typically at 
high altitudes. At lower elevations can occur in less rocky soils in damp situations. 

during 

survey 

Genoplesium bauera 

 Yellow Gnat-orchid 

 E The Yellow-bellied Glider is found along the eastern coast to the western slopes of the 
Great Dividing Range, from southern Queensland to Victoria. Occur in tall mature 
eucalypt forest generally in areas with high rainfall and nutrient rich soils. Forest type 
preferences vary with latitude and elevation; mixed coastal forests to dry escarpment 
forests in the north; moist coastal gullies and creek flats to tall montane forests in the 
south. Feed primarily on plant and insect exudates, including nectar, sap, honeydew and 
manna with pollen and insects providing protein. Extract sap by incising (or biting into) 
the trunks and branches of favoured food trees, often leaving a distinctive ‘V’-shaped 
scar. Live in small family groups of two - six individuals and are nocturnal. 

Den, often in family groups, in hollows of large trees. Very mobile and occupy large home 
ranges between 20 to 85 ha to encompass dispersed and seasonally variable food 
resources. 

0 Absent Low  No 

Grevillea shiressii 

 

 

V V Grows along creek banks in wet sclerophyll forest with a moist understorey in alluvial 
sandy or loamy soils. Flowers mainly late winter to Spring (July-December), with seed 
released at maturity in October. Flowers are bird pollinated and seeds are dispersed by 
ants. Known from two populations near Gosford, on tributaries of the lower Hawkesbury 
River north of Sydney (Mooney Mooney Creek and Mullet Creek). Both populations occur 
within the Gosford Local Government Area. There is also a naturalised population at 
Newcastle. 

0 Marginal Low No 

Melaleuca biconvexa 

Biconvex Paperbark 

V V A shrub or small tree, usually up to 10 m tall, though occasionally as high as 20 m. Found 
in NSW, with scattered and dispersed populations found in the Jervis Bay area in the 
south and the Gosford-Wyong area in the north. Within the Gosford and Wyong area 
most populations occur on private land or on road reserves. Generally grows in damp 
places, often near streams or low-lying areas on alluvial soils of low slopes or sheltered 
aspects. May occur in dense stands forming a narrow strip adjacent to watercourses, in 
association with other Melaleuca species or as an understorey species in wet forest types. 
Flowering occurs over just 3-4 weeks in September and October. Resprouts following fire. 

170 Present   Recorded No 

Melaleuca deanei V V The species occurs mostly in ridgetop woodland, with only 5% of sites in heath on 
sandstone. Flowers appear in summer but seed production appears to be small and 

0 Absent Low No 
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Deane's Paperbark consequently the species exhibits a limited capacity to regenerate. Deane’s Paperbark 
occurs in two distinct areas, in the Ku-ring-gai/Berowra and Holsworthy/Wedderburn 
areas respectively. There are also more isolated occurrences at Springwood (in the Blue 
Mountains), Wollemi National Park, Yalwal (west of Nowra) and Central Coast 
(Hawkesbury River) areas. 

Macadamia tetraphylla 

Rough-Shelled Bush Nut  

V V The Rough-shelled Bush Nut is a small to medium-sized, usually densely bushy, tree 
growing up to 18m tall. Confined chiefly to the north of the Richmond River in north-east 
NSW, extending just across the border into Queensland. Many records, particularly those 
further south, are thought to be propagated. Found in subtropical rainforest, usually near 
the coast. 

1  Absent Low – Not 

recorded 

during 

survey 

No 

Pelargonium sp. 
Striatellum (G.W.Carr 
10345) 

Omeo Stork’s-bill 

E E A tufted perennial herb with a basal vegetative rosette and flowering stems to 15 cm tall. 
Currently known to occur at four localities in the Southern Tablelands, at altitudes 
ranging from 680-1030m a.s.l.: Lake Bathurst near Goulburn, on grazing leasehold; two 
sites (one probably extinct) on private grazing properties south-west of Cooma; and at 
Maffra Lake near Dalgety in a fenced Travelling Stock Reserve assessed as having high 
conservation values. A terrestrial plant with a narrow habitat just above the high-water 
level of irregularly inundated or ephemeral lakes, in the transition zone between 
surrounding grasslands or pasture and the paludal and aquatic communities. It colonises 
exposed lake beds during dry periods. The extent of habitat at any one site, and the 
persistence of the species, is likely be closely related to the combined effects of 
inundation frequency and the topography of lake bed and shoreline, in maintaining a 
more or less extensive disturbed interzone between grass-dominated communities and 
sedge-dominated aquatic vegetation, as well as to past and current grazing regimes and 
other forms of disturbance. Species directly associated with Pelargonium sp. (G. W. Carr 
10345) vary considerably between sites, but are typically a disturbed (often 
intermittently grazed) grass/sedge/herb assemblage. 

0 Absent Low – Not 

recorded 

during 

survey 

No 

Pimelea curviflora var. 
curviflora 

 

V V Occurs on shaley/lateritic soils over sandstone and shale/sandstone transition soils on 
ridgetops and upper slopes amongst woodlands. Also recorded in Illawarra Lowland 
Grassy Woodland habitat at Albion Park on the Illawarra coastal plain. Confined to the 
coastal area of the Sydney and Illawarra regions. Populations are known between 
northern Sydney and Maroota in the north-west. 

0 Marginal Low No 

Prostanthera askania E E Occurs over a very restricted geographic range (of less than 12 km) in the upper reaches 
of creeks that flow into Tuggerah Lake or Brisbane Water within the Wyong and Gosford 

83 Absent Low – Not 

recorded 

No 
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Tranquility Mintbush local government areas. Eight populations are known from the catchments of Ourimbah 
Creek, Narara Creek, Dog Trap Gully, Chittaway Creek and Berkeley Creek. A further two 
populations are known from the Erina Creek–Fires Creek catchment. The species may 
also have occurred in West Gosford. Occurs adjacent to, but not immediately in, drainage 
lines on flat to moderately steep slopes formed on Narrabeen sandstone and alluvial soils 
derived from it. Occurs in moist sclerophyll forest and warm temperate rainforest 
communities, and the ecotone between them. These communities are generally tall 
forests with a mesic understorey; Sydney Blue Gum Eucalyptus saligna and Turpentine 
Syncarpia glomulifera are usually present, though canopy species present can be highly 
variable. Flowering usually occurs in spring, however, it is known that the timing of both 
flowering and fruiting can be variable. 

during 

survey 

Prostanthera junonis 

Somersby Mintbush 

E E The species is restricted to the Somersby Plateau. It occurs on both the Somersby and 
Sydney Town soil landscapes on gently undulating country over weathered Hawkesbury 
sandstone within open forest/low woodland/open scrub. It occurs in both disturbed and 
undisturbed sites. The dominant flowering period for this species is October to mid-
December depending on weather/site conditions. The plant is very difficult to identify 
outside of this time. 

0 Absent Low No 

Pultenaea glabra 

Smooth Bush-pea 

V V This species is primarily associated with riparian or swamp habitat areas in the mid to 
upper altitudes of the central Blue Mountains on sandstone derived soils. Grows in 
swamp margins, hillslopes, gullies and creekbanks and occurs within dry sclerophyll 
forest and tall damp heath on sandstone. Flowers September to November, fruit matures 
October to December. 

0 Absent Low  No 

Rhizanthella slateri 

Eastern Underground 
Orchid 

E V Occurs from south-east Queensland to south-east NSW. In NSW, currently known from 
fewer than 10 locations, including near Bulahdelah, the Watagan Mountains, the Blue 
Mountains, Wiseman's Ferry area, Agnes Banks and near Nowra. Habitat requirements 
are poorly understood and no particular vegetation type has been associated with the 
species, although it is known to occur in sclerophyll forest. 

0 Absent Low  No 

Rutidosis heterogama 

Heath Wrinklewort 

V V Grows in heath on sandy soils and moist areas in open forest, and has been recorded 
along disturbed roadsides. Recorded from near Cessnock to Kurri Kurri with an outlying 
occurence at Howes Valley. On the Central Coast it is located north from Wyong to 
Newcastle. There are north coast populations between Wooli and Evans Head in Yuraygir 
and Bundjalung National Parks. It also occurs on the New England Tablelands from 
Torrington and Ashford south to Wandsworth south-west of Glen Innes. 

0 Marginal Low No 
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Syzygium paniculatum 

Magenta Lilly Pilly 

E V A tree to 15 m tall, but is generally 3–8 m high and shrubby in form. Found only in NSW, 
in a narrow, linear coastal strip from Bulahdelah to Conjola State Forest. Has been 
recorded in widely scattered small populations along the NSW coast from Booti (near 
Forster) in the north to Conjola State Forest (near Jervis Bay) in the south. Found in 
rainforest on sandy soils or stabilised Quaternary sand dunes at low altitudes in coastal 
areas. Rainforests are often remnant stands of littoral or gallery rainforest. Associated 
species include Alphitonia obliqu, Acmena smithii, Cryptocarya glaucescens, Toona 
39blique, Eucalyptus saligna, Ficus fraseri, Syzygium oleosum, Acmena smithii, Cassine 
oblique, F. oblique, Glochidion ferdinandi, Endiandra sieberi, Synoum glandulosum, 
Podocarpus elatus, Notelaea longifolia, Guioa semiglauca and Pittosporum undulatum. Is 
thought to tolerate wet and dry conditions on sands. On the south coast the Magenta 
Lilly Pilly occurs on grey soils over sandstone, restricted mainly to remnant stands of 
littoral (coastal) rainforest. On the central coast Magenta Lilly Pilly occurs on gravels, 
sands, silts and clays in riverside gallery rainforests and remnant littoral rainforest 
communities. Flowers December to March, with fruit ripe from March to May, 
occasionally to September. 

15 Present Low – Not 

recorded 

during 

survey 

No 

Tetratheca juncea 

Black-eyed Susan 

V V It is usually found in low open forest/woodland with a mixed shrub understorey and 
grassy groundcover. However, it has also been recorded in heathland and moist forest. 
The majority of populations occur on low nutrient soils associated with the Awaba Soil 
Landscape. Confined to the northern portion of the Sydney Basin bioregion and the 
southern portion of the North Coast bioregion in the local government areas of Wyong, 
Lake Macquarie, Newcastle, Port Stephens, Great Lakes and Cessnock. 

0 Marginal Low No 

Thesium australe 

Austral Toadflax 

V V An erect perennial herb to 40 cm high. Found in very small populations scattered across 
eastern NSW, along the coast, and from the Northern to Southern Tablelands. It is also 
found in Tasmania and Queensland and in eastern Asia. Occurs in grassland or grassy 
woodland, often found in damp sites in association with Kangaroo Grass (Themeda 
australis). A root parasite that takes water and some nutrients from other plants, 
especially Kangaroo Grass.  Flowering is predominantly in spring and summer. 

0 Absent Unlikely Low 

Tylophora woollsii 

Cryptic Forest Twiner 

E E The Cryptic Forest Twiner is found from the NSW north coast and New England 
Tablelands to southern Queensland, but is very rare within that range. Known on the 
Tablelands from the Bald Rock and Boonoo Boonoo areas north of Tenterfield. This 
species grows in moist eucalypt forest, moist sites in dry eucalypt forest and rainforest 
margins. Flowering occurs in summer and autumn, usually between January and March 

1 Absent Low  No 
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but sometimes as late as November. Thought to be wind-dispersed. Plants appear to 
persist as a network of stems under leaf litter when aerial stems are absent. 

Endangered Ecological communities  

Blue Gum High Forest in 
the Sydney Basin 
Bioregion 

CEE
C 

CEEC A moist, tall open forest community, with dominant canopy trees of Sydney Blue Gum 
Eucalyptus saligna and Blackbutt E. pilularis. Forest Oak Allocasuarina torulosa and 
Sydney Red Gum Angophora costata also occur. Species adapted to moist habitat such 
as Lillypilly Acmena smithii, Sandpaper Fig Ficus coronata, Soft Bracken Calochlaena 
dubia and Maiden Hair Adiantum aethiopicum may also occur. Contains many more 
species and other references should be consulted to identify these. Originally restricted 
to the ridgelines in Sydney’s north from Crows Nest to Hornsby, and extending west along 
the ridges between Castle Hill and Eastwood. In 2000 there was less than 200 ha 
remaining (about 4.5% of its original extent). It only occurs in small remnants of which 
the largest is less than 20 ha. The remnants mainly occur in the Lane Cove, Willoughby, 
Ku-ring-gai, Hornsby, Baulkham Hills, Ryde and Parramatta local government areas. An 
example of Blue Gum High Forest can be seen at the Dalrymple-Hay Nature Reserve, St 
Ives. The community also occurs on soils associated with localised volcanic intrusions, 
‘diatremes’. Occurs only in areas where rainfall is high (above 1100 millimetres per year) 
and the soils are relatively fertile and derived from Wianamatta shale. In lower rainfall 
areas, it grades into Sydney Turpentine-Ironbark Forest. The rainforest understorey 
species rely on birds and mammals to disperse their seeds and are vulnerable to fire 
Along the drier ridgelines, fire would have been more frequent and an important factor 
in maintaining understorey diversity. 

- Absent Low   No 

Coastal Saltmarsh in the 
New South Wales North 
Coast, Sydney Basin and 
South East Corner 
Bioregions 

EEC  Coastal Saltmarsh occurs in the intertidal zone along the NSW coast on the shores of 
estuaries and lagoons that are permanently or intermittently open to the sea. It is 
frequently found as a zone on the landward side of mangrove stands. Characteristic 
plants include Baumea juncea, Juncus krausii, Sarcocornia quinqueflora, Sporobolus 
virginicus, Triglochin striata, Isolepis nodosa, Samolus repens, Selliera radicans, Suaeda 
australis and Zoysia macrantha. Occasionally mangroves are scattered through the 
saltmarsh. Tall reeds may also occur, as well as salt pan. Species composition varies with 
elevation and latitude, with Saltmarsh in southern NSW being generally more species-
rich than further north. The sediment surface may support a diversity of seaweed species. 
Species restricted to coastal saltmarshes include Distichlis distichophylla (endangered), 
Halosarcia pergranulata subsp. pergranulata, Wilsonia backhousei (vulnerable) and 
Wilsonia rotundifolia (endangered).  Coastal Saltmarsh occurs in a number of 

- Absent Low   No 
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conservation reserves including the Ramsar listed sites at Towra Point and Kooragang 
Island Nature Reserves, and at Sydney Olympic Park. 

Coastal Upland Swamp 
in the Sydney Basin 
Bioregion 

EEC  The Coastal Upland Swamp in the Sydney Basin Bioregion includes open graminiod heath, 
sedgeland and tall scrub associated with periodically waterlogged soils on the 
Hawkesbury sandstone plateaux.  The Coastal Upland Swamp is generally associated with 
soils that are acidic and vary from yellow or grey mineral sandy loams with a shallow 
organic horizon to highly organic spongy black peat soils with pallid subsoils. 
The vegetation of the Coastal Upland Swamp may include tall open scrubs, tall closed 
scrubs, closed heaths, open graminoid heaths, sedgelands and fernlands.  Larger 
examples may include a complex of these structural forms.  The flora comprising the 
upland swamp is diverse there are 73 plant species listed as characterising the ecological 
community.  The total species list is much greater and is likely to exceed 200 species of 
vascular plants. The Coastal Upland Swamp is endemic to NSW and confined to the 
Sydney Basin Bioregion.  It occurs in the eastern Sydney Basin from the Somersby district 
in the north to the Robertson district in the south. 
In the north it occurs on the Somersby-Hornsby plateaux, in the south it occurs on the 
Woronora plateau. 
 
It occurs in elevations from 20 metres to over 600 metres above sea level, with the 
majority of swamps occurring within 200 and 450 metres elevation. Coastal Upland 
Swamps occur primarily on impermeable sandstone plateaux with shallow groundwater 
aquifers in the headwaters and impeded drainage lines of streams, and on sandstone 
benches with abundant seepage moisture. The Coastal Upland Swamp is generally 
associated with soils that are acidic and vary from yellow to grey mineral sandy loams 
with a shallow organic horizon to highly organic spongy black peats with pallid subsoils. 

- Absent Low   No 

Duffys Forest Ecological 
Community in the 
Sydney Basin Bioregion 

EEC  Open-forest or woodland community dominated by Red Bloodwood Corymbia 
gummifera, Black Ash Eucalyptus sieberi, Smooth-barked Apple Angophora costata, and 
frequently a stringybark E. capitellata or E. oblonga. Other understorey species include 
Myrtle Wattle Acacia myrtifolia, Hairpin Banksia Banksia spinulosa, Rusty Velet-bush 
Lasiopetalum ferrugineum, Crinkle Bush Lomatia silaifolia, Broad-leaf Geebung Persoonia 
levis, Apple–berry Billardiera scandens, Wiry Panic Entolasia stricta, Twisted Mat-rush 
Lomandra obliqua, Micrantheum ericoides and Xanthorrhoea media. The endangered 
shrub Grevillea caleyi is largely restricted to Duffys Forest Ecological Community though 
it is not present at all locations of the community. Extensively fragmented distribution, 
occurring primarily within Warringah, and Ku-ring-gai Local Government Areas (LGA) with 

- Absent Low   No 
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minor occurrences in the Pittwater (Ingleside and Bilgola Plateau), Manly (Seaforth Oval) 
and Hornsby (South Turramura and Epping North) LGAs. Estimated original extent was 
approximately 1450 ha, of which less than 16%, or approximately 240 ha, remains. Occurs 
in association with shale lenses and lateritic soils in Hawkesbury Sandstone. Rock 
outcrops are usually absent from this community, except on the fringes, where it adjoins 
typical sandstone vegetation, generally characterised by extensive sandstone outcrops. 
Situated on ridgetops, plateaus and upper slopes, but may also occur on mid-slopes or 
benches downslope of Sydney Sandstone Ridgetop Woodland. Occurs on Somersby, 
Blacktown, Lucas Heights and Lambert Soil Landscapes and, to a lesser extent, the Gymea 
and Hawkesbury Soil Landscapes. 

Eastern Suburbs Banksia 
Scrub in the Sydney 
Basin Bioregion 

EEC EEC Predominantly a sclerophyllous heath or scrub community although, depending on site 
topography and hydrology, some remnants contain small patches of woodland, low 
forest or limited wetter areas. Common species include Banksia aemula, B. ericifolia, B. 
serrata, Eriostemon australasius, Lepidosperma laterale, Leptospermum laevigatum, 
Monotoca elliptica and Xanthorrhoea resinifera. Once occupied around 5,300 hectares of 
land between North Head and Botany Bay in Sydney’s eastern suburbs. Surviving stands 
totalling approximately 146 hectares have been recorded from the local government 
areas of Botany, Randwick, Waverley, and Manly. All ESBS remnants are small (typically 
0.06 to 1 ha), isolated and degraded to some extent. Occurs on disjunct patches of 
nutrient poor 42lebeia (windblown) dune sand. The community possesses soil seed bank 
and has been observed to regenerate naturally on cleared sand where the soil profile 
remains intact. Field observations indicate that after a prolonged period (>15 years) 
without fire or similar disturbance, the floristic composition and vegetation structure 
becomes simplified with a few species dominating the standing vegetation. 

- Absent Low   No 

Freshwater Wetlands on 
Coastal Floodplains of 
the New South Wales 
North Coast, Sydney 
Basin and South East 
Corner Bioregions 

EEC  Associated with coastal areas subject to periodic flooding and in which standing fresh 
water persists for at least part of the year in most years. Typically occurs on silts, muds 
or humic loams in low-lying parts of floodplains, alluvial flats, depressions, drainage lines, 
backswamps, lagoons and lakes but may also occur in backbarrier landforms where 
floodplains adjoin coastal sandplains. Generally occur below 20 m elevation on level 
areas. They are dominated by herbaceous plants and have very few woody species. The 
structure and composition of the community varies both spatially and temporally 
depending on the water regime: Those that lack standing water most of the time are 
usually dominated by dense grassland or sedgeland vegetation, often forming a turf less 
than 0.5 metre tall and dominated by amphibious plants including Paspalum distichum 

- Absent Low   No 
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(water couch), Leersia hexandra (swamp rice-grass), Pseudoraphis spinescens (mud grass) 
and Carex appressa (tussock sedge). Where they are subject to regular inundation and 
drying the vegetation may include large emergent sedges over 1 metre tall, such as 
Baumea 43lebeian4343, Eleocharis equisetina and Lepironia 43lebeian4343, as well as 
emergent or floating herbs such as Hydrocharis dubia (frogbit), Philydrum lanuginosum 
(frogsmouth), Ludwigia peploides subsp. montevidensis (water primrose), Marsilea 
mutica (nardoo) and Myriophyllum spp. (milfoils). As standing water becomes deeper or 
more permanent, amphibious and emergent plants become less abundant, while floating 
and submerged aquatic herbs become more abundant. These latter species include 
Azolla filiculoides var. rubra, Ceratophyllum demersum (hornwort), Hydrilla verticillata 
(water thyme), Lemna spp. (duckweeds), Nymphaea 43lebeian43 (giant waterlily), 
Nymphoides indica (water snowflake), Ottelia ovalifolia (swamp lily) and Potamageton 
spp. (pondweeds). The threatened aquatic plants, Aldrovanda vesiculosa and Najas 
marina, also occur within this community. Known from along the majority of the NSW 
coast. However, it is distinct from Sydney Freshwater Wetlands which are associated with 
sandplains in the Sydney Basin bioregion. Extensively cleared and modified. In the 1990s 
the extent remaining were: 3% in the NSW North Coast bioregion, 66% in the lower 
Hunter – Central coast region, 40% on the Cumberland Plain, 70% in the Sydney – South 
Coast region, and 30% in the Eden region. There is less than 150 ha remaining on the 
Tweed lowlands (estimate in 1985); about 10,600 ha on the lower Clarence floodplain (in 
1982); about 11,200 ha on the lower Macleay floodplain (in 1983); about 3,500 ha in the 
lower Hunter – Central Hunter region (in 1990s); less than 2,700 ha on the NSW south 
coast from Sydney to Moruya (in the mid-1990s), including about 660 ha on the 
Cumberland Plain (in 1998) and about 100 ha on the Illawarra Plain (in 2001); and less 
than 1000 ha in the Eden region (in 1990). Poorly reserved, known to occur in Ukerebagh, 
Tuckean, Tabbimoble Swamp, Hexham Swamp, Pambalong and Pitt Town Nature 
Reserves and Bungawalbin, Scheyville and Seven Mile Beach National Parks. 

Hunter Lowland 
Redgum Forest in the 
Sydney Basin and New 
South Wales North 
Coast Bioregions 

EEC  An open forest where the most common canopy tree species are Eucalyptus tereticornis 
(Forest Red Gum) and E. punctata (Grey Gum). Other frequently occurring canopy species 
are Angophora floribunda (Rough-barked Apple), E. crebra (Narrow-leaved Ironbark), E. 
moluccana (Grey Box) and Corymbia maculata (Spotted Gum). The shrub layer is open 
and common shrub species include Breynia oblongifolia (Coffee Bush), Leucopogon 
juniperinus (Prickly Beard-heath), Daviesia ulicifolia (Gorse Bitter Pea) and Jacksonia 
scoparia (Dogwood). The ground cover typically comprises grasses and herbs with 
common species being Microlaena stipoides var. stipoides (Forest Weeping Grass), Pratia 

- Absent Low   No 
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purpurascens (Whiteroot), Lomandra multiflora (Many-flowered Mat-rush), 
Cymbopogon refractus (Barbed Wire Grass), Cheilanthes sieberi (Poison Rock Fern) and 
Dichondra repens (Kidney Weed).  Occurs between Muswellbrook, Beresfield, Mulbring 
and Cessnock in the Lower Hunter in the Sydney Basin and North Coast bioregions. It has 
been recorded from the Maitland, Cessnock, Port Stephens, Muswellbrook and Singleton 
LGAs, but may occur elsewhere in these bioregions. Probably less than 500 hectares of 
this community remains. Occurs on gentle slopes of depressions and drainage flats on 
Permian sediments of the Hunter Valley floor. Hunter Floodplain Red Gum Woodland has 
been recorded from the local government areas of Maitland, Mid-Western, 
Muswellbrook, Singleton, and Upper Hunter but may occur elsewhere within the NSW 
North Coast and Sydney Basin Bioregions. Mapped occurrences include few remnants 
greater than 10 hectares and many small remnants less than 10 hectares, indicating 
severe fragmentation. Within the Central Hunter Valley geographic distribution is 
estimated to have been reduced by more than 90% of its pre-European extent. 

Kincumber Scribbly Gum 
Forest in the Sydney 
Basin Bioregion 

CEE
C 

 An open forest with a tree canopy dominated by some combination of Eucalyptus 
racemosa (Scribbly Gum), Angophora costata (Smooth-barked Apple), Corymbia 
gummifera (Red Bloodwood), Syncarpia glomulifera (Turpentine) and Eucalyptus piperita 
(Sydney Peppermint). Kincumber Scribbly Gum Forest is restricted to a small area on the 
Bouddi Peninsula on the NSW Central Coast south of Kincumber. It occurs in the Gosford 
LGA. The total remaining area of Kincumber Scribbly Gum Forest is thought to be less 
than 100 ha within an area of about 4 km2. Occurs on gently undulating areas on sandy 
soils of the Erina soil landscape, derived from sandstones of the Triassic Narrabeen group. 
A number of fauna species listed as threatened in NSW occur, or are likely to occur in 
Kincumber Scribbly Gum Forest: the Yellow-bellied Glider (Petaurus australis, 
Vulnerable), the Regent Honeyeater (Xanthomyza phrygia, Endangered), the Little Bent-
wing Bat (Miniopterus australis, Vulnerable), the Common Bent-wing Bat (Miniopterus 
schreibersii, Vulnerable) and the Yellow-bellied Sheath-tail Bat (Saccolaimus flaviventris, 
Vulnerable). 

- Present Low   No 

Littoral Rainforest in the 
New South Wales North 
Coast, Sydney Basin and 
South East Corner 
Bioregions 

EEC CEEC Generally a closed forest, the structure and composition of which is strongly influenced 
by its proximity to the ocean. The plant species of this community are predominantly 
rainforest species. Several species have compound leaves, and vines may be a major 
component of the canopy. These features differentiate littoral rainforest from forest or 
scrub, but while the canopy is dominated by rainforest species, scattered emergent 
individuals of sclerophyll species, such as Angophora costata, Banksia integrifolia, 

- Absent Low   No 
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Eucalyptus botryoides and Eucalyptus tereticornis occur in many stands. Littoral 
Rainforest occurs only on the coast and is found at locations in the NSW North Coast 
Bioregion, Sydney Basin Bioregion and South East Corner Bioregion. Littoral Rainforest is 
very rare and occurs in many small stands. In total, it comprises less than one percent of 
the total area of rainforest in NSW. The largest known stand occurs in Iluka Nature 
Reserve, which is about 136 hectares in size. Occurs on sand dunes and on soil derived 
from underlying rocks. Stands on headlands exposed to strong wind-action may take the 
form of dense, wind-pruned thickets. Stands are generally taller in sheltered sites such 
as hind dunes, although wind-pruning may still occur on their windward sides. Most 
stands occur within two kilometres of the sea, though are occasionally found further 
inland within reach of the maritime influence. A number of species characteristic of 
Littoral Rainforest in NSW reach their southern limits at various places along the coast; a 
number of temperate species are restricted to the south coast; the total Littoral 
Rainforest flora declines from north to south. The species composition (flora and fauna) 
of a site will be influenced by its geographic location, the size of the site, its degree of 
exposure and rainfall, its disturbance history (including fire) and, if previously disturbed, 
the stage of regeneration. 

Lower Hunter Spotted 
Gum-Ironbark Forest in 
the Sydney Basin 
Bioregion 

EEC  Dominated by Spotted Gum (Corymbia maculate) and Broad-leaved Ironbark (Eucalyptus 
fibrosa), while Grey Gum (E. punctate) and Grey Ironbark (E. crebra) occur occasionally. 
A number of other eucalypt species occur at low frequency, but may be locally common 
in the community. One of these species, E. canaliculata, intergrades extensively in the 
area with E. punctata. In an undisturbed condition the structure of the community is 
typically open forest. If thinning has occurred, it may take the form of woodland or a 
dense thicket of saplings, depending on post-disturbance regeneration. Restricted to a 
range of approximately 65 km by 35 km centred on the Cessnock - Beresfield area in the 
Central and Lower Hunter Valley. A fragmented core of the community still occurs 
between Cessnock and Beresfield. Remnants occur within the Local Government Areas 
of Cessnock, Maitland, Singleton, Lake Macquarie, Newcastle and Port Stephens but may 
also occur elsewhere within the bioregion. Outliers are also present on the eastern 
escarpment of Pokolbin and Corrabare State Forests on Narrabeen Sandstone. Four large 
patches of Lower Hunter Spotted-Gum - Ironbark Forest are estimated to have covered 
nearly 50,000 ha prior to European settlement, representing 75% of the total distribution. 
The community is currently mapped as occurring in more than 4,800 fragments, of which 
more than 4,500 are less than 10 ha in area. The four largest patches now cover about 
7,000 ha, representing less than one-quarter of the current distribution. Approximately 
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1,600 hectares of Lower Hunter Spotted Gum - Ironbark Forest occurs within Werakata 
National Park. Occurs principally on Permian geology in the central to lower Hunter 
Valley. The Permian substrates most commonly supporting the community belong to the 
Dalwood Group, the Maitland Group and the Greta and Tomago Coal Measures, although 
smaller areas of the community may also occur on the Permian Singleton and Newcastle 
Coal Measures and the Triassic Narrabeen Group. The community is strongly associated 
with, though not restricted to, the yellow podsolic and solodic soils of the Lower Hunter 
soil landscapes of Aberdare, Branxton and Neath. These substrates are said to produce 
'moderately fertile' soils. 

Lowland Rainforest in 
the NSW North Coast 
and Sydney Basin 
Bioregions 

EEC CE An ecological community of subtropical rainforest and some related, structurally complex 
forms of dry rainforest. Lowland Rainforest, in a relatively undisturbed state, has a closed 
canopy, characterised by a high diversity of trees whose leaves may be mesophyllous and 
encompass a wide variety of shapes and sizes. A range of plant growth forms are present 
in Lowland Rainforest, including palms, vines and vascular epiphytes. In disturbed stands 
of this community the canopy cover may be broken, or the canopy may be smothered by 
exotic vines. The Hawkesbury River notionally marks the southern limit of Lowland 
Rainforest in the NSW North Coast and Sydney Basin bioregions. South of the Sydney 
metropolitan area, Lowland Rainforest is replaced by Illawarra Subtropical Rainforest of 
the Sydney Basin Bioregion, which is listed as an endangered ecological community. 
Milton Ulladulla Subtropical Rainforest is also a related rainforest endangered ecological 
community that occurs still further south in the South East Corner Bioregion. Typically 
occurs on relatively nutrient-rich, such as basic volcanic or fine-grained sedimentary 
substrates, but may also occur on substrates of intermediate fertility, including acid 
volcanics. 

- Absent Low   No 

Pittwater and 
Wagstaffe Spotted Gum 
Forest in the Sydney 
Basin Bioregion 

EEC  General structural form is open-forest but may now exist as woodland or remnant trees. 
The tree canopy layer is characterised by Spotted Gum Corymbia maculata and Grey 
Ironbark Eucalyptus paniculata and is associated with Smooth-barked Apple Angophora 
costata, Red Bloodwood Corymbia maculata, Broad-leaved White Mahogany E. umbra, 
Grey Gum E. punctata, Turpentine Syncarpia glomulifera, Bangalay E. botryoides, and 
Rough-barked Apple Angophora floribunda. Occurs entirely within the Pittwater Local 
Government Area, on the Barrenjoey Peninsula and Western Pittwater Foreshores. 
Remnants are typically small and on private property, however there are a few remnants 
in Council reserves and one remnant within Ku-ring-gai Chase NP. Occurs in association 
with shale derived soils with high rainfall on lower hillslopes on the Narrabeen Group - 

- Absent Low   No 
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Newport Formations on the Barrenjoey Peninsula and western Pittwater Foreshores. 
Assemblage diversity must take into account species likely to be present in the soil 
seedbank. Structural form is typically open-forest but may now exist as woodland or 
remnant trees. Floristic composition and structural diversity influenced by the remnant 
size, disturbance history and fire severity and frequency. 

Quorrobolong Scribbly 
Gum Woodland in the 
Sydney Basin Bioregion 

EEC  A low shrubby woodland with the overstorey dominated by Eucalyptus racemosa 
(Scribbly Gum). Other tree species present include E. piperita (Sydney Peppermint), E. 
resinifera (Red Mahogany), Angphora costata (Smooth-barked Apple) and E. punctata 
(Grey Gum). There is usually a well developed shrublayer with common species being 
Leptospermum trinervium (Slender Tea-tree), Acacia parvipinnula (Silver-stemmed 
Wattle), Persoonia linearis (Narrow-leaved Geebung) and Leptospermum polygalifolium 
(Tantoon). The ground layer is often sparse and frequently occurring species are Imperata 
cylindrica var. major (Blady Grass), Panicum simile (Two-colour Panic), Pratia 
purpuracens (Whiteroot), Lomandra cylindrica (Needle Mat-rush) and Dianella revoluta. 
Currently known from only a small area between Quorrobolong and Mulbring (on either 
side of Sandy Creek Rd) in the Cessnock local government area, but may also occur 
elsewhere within the Hunter Valley. The current known extent is about 70 hectares; the 
pre-European extent is estimated to have been only 160 hectares, reflecting the limited 
area of the sand deposit on which it occurs. Not known to occur within any conservation 
reserves. Occupies gentle slopes and rises on a residual sand deposit overlying the 
Permian clay sediments of the Hunter Valley floor. 

- Absent Low   No 

River-Flat Eucalypt 
Forest on Coastal 
Floodplains of the New 
South Wales North 
Coast, Sydney Basin and 
South East Corner 
Bioregions 

EEC  This EEC is found on the river flats of the coastal floodplains. It has a tall open tree layer 
of eucalypts, which may exceed 40 m in height. While the composition of the tree stratum 
varies considerably, the most widespread and abundant dominant trees include 
Eucalyptus tereticornis (forest red gum), E. amplifolia (cabbage gum), Angophora 
floribunda (rough-barked apple) and A. subvelutina (broad-leaved apple). Eucalyptus 
baueriana (blue box), E. botryoides (bangalay) and E. elata (river peppermint) south from 
Sydney. A layer of small trees may be present, including Melaleuca decora, M. 
styphelioides (prickly-leaved teatree), Backhousia myrtifolia (grey myrtle), Melia 
azaderach (white cedar), Casuarina cunninghamiana (river oak) and C. glauca (swamp 
oak). Scattered shrubs include Bursaria lebeia, Solanum prinophyllum, Rubus parvifolius, 
Breynia oblongifolia, Ozothamnus diosmifolius, Hymenanthera  lebeia, Acacia floribunda 
and Phyllanthus gunnii. The groundcover is composed of abundant forbs, scramblers and 
grasses including Microlaena stipoides, Dichondra repens, Glycine lebeiane, Oplismenus 
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aemulus, Desmodium gunnii, Pratia purpurascens, Entolasia  lebeian, Oxalis perennans 
and Veronica  lebeian. The composition and structure of the understorey is influenced by 
grazing and fire history, changes to hydrology and soil salinity and other disturbance, and 
may have a substantial component of exotic shrubs, grasses, vines and forbs. Associated 
with silts, clay-loams and sandy loams, on periodically inundated alluvial flats, drainage 
lines and river terraces associated with coastal floodplains. Generally occurs below 50 m 
elevation, but may occur on localised river flats up to 250 m above sea level. The structure 
of the community may vary from tall open forests to woodlands, although partial clearing 
may have reduced the canopy to scattered trees. Typically form mosaics with other 
floodplain forest communities and treeless wetlands, and often fringe treeless floodplain 
lagoons or wetlands with semi-permanent standing water. Given its habitat, the 
community has an important role in maintaining river ecosystems and riverbank stability. 

Shale/Sandstone 
Transition Forest in the 
Sydney Basin Bioregion 

EEC EEC Occurs at the edges of the Cumberland Plain, where clay soils from the shale rock 
intergrade with soils from sandstone, or where shale caps overlay sandstone. The 
boundaries are indistinct, and the species composition varies depending on the soil 
influences. The main tree species include Forest Red Gum Eucalyptus tereticornis, Grey 
Gum E. 48unctate, stringybarks (E. globoidea, E. eugenioides) and ironbarks (E. fibrosa 
and E. crebra). Areas of low sandstone influence have an understorey that is closer to 
Cumberland Plain Woodland. Contains many more species and other references should 
be consulted to identify these. Before European settlement, was extensive around the 
edges of the Cumberland Plain, western Sydney, particularly the southern half. Today, 
only 9,950 ha remains intact (22.6% of its original extent) and the bulk of this occurs in 
the Hawkesbury, Baulkham Hills, Liverpool, Parramatta, Penrith, Campbelltown and 
Wollondilly local government areas. It occurs in an area bounded by Sackville (north), 
Mulgoa (west), Wilton (south) and Revesby (east). Good examples can be seen at Gulguer 
Nature Reserve. High sandstone influence sites have poor rocky soils, some of the shrubs 
of which rely on nitrogen-fixing root nodules and soil/root fungi to obtain nutrients. 

- Absent Low   No 

Southern Sydney 
Sheltered Forest on 
Transitional Sandstone 
Soils in the Sydney Basin 
Bioregion 

EEC  An open forest dominated by eucalypts with scattered subcanopy trees, a diverse shrub 
layer and a well-developed groundcover of ferns, forbs, grasses and graminoids. The 
dominant trees include Angophora costata, Eucalyptus piperita and occasionally 
Eucalyptus pilularis, particularly around Helensburgh. Associated with occurrences of 
Eucalyptus pilularis, Acacia binervata, Elaeocarpus reticulatus, Pittosporum undulatum 
and a relatively dense groundcover of ferns, grasses, rushes, lilies and forbs. The 
community typically has an open forest structure, although disturbance may result in 
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local manifestations as woodland or scrub. Found within an estimated total extent of less 
than 45 000 ha, bounded approximately by Hurstville, Carss Park, Bundeena, Otford, 
Stanwell Tops, Darkes Forest, Punchbowl Creek and Menai. Within this range, the 
community is currently estimated to occupy an area of approximately 400 - 4 000 ha. The 
community has been recorded from the local government areas of Campbelltown, 
Hurstville, Kogarah, Sutherland, Wollondilly and Wollongong within the Sydney Basin 
Bioregion and may occur elsewhere in the Bioregion. In Hurstville, Kogarah and 
Sutherland, the community persists as small fragments surrounded by urban 
development. The community is also present in the upper Hacking River catchment 
around Helensburgh and in Royal National Park. The terrain is primarily gentle, with 
slopes not often exceeding 10°, and where sandstone outcrops occur infrequently. The 
community is typically associated with sheltered heads and upper slopes of gullies on 
transitional zones where sandstone outcrops may exist, but where soils are influenced 
by lateral movement of moisture, nutrients and sediment from more fertile substrates. 

Swamp Oak Floodplain 
Forest of the New South 
Wales North Coast, 
Sydney Basin and South 
East Corner Bioregions 

EEC  This community is found on the coastal floodplains of NSW. It has a dense to sparse tree 
layer in which Casuarina glauca (Swamp Oak) is the dominant species northwards from 
Bermagui. Other trees including Acmena smithii (Lilly Pilly), Glochidion spp. (Cheese 
Trees) and Melaleuca spp. (Paperbarks) may be present as subordinate species, and are 
found most frequently in stands of the community northwards from Gosford. Tree 
diversity decreases with latitude, and Melaleuca ericifolia is the only abundant tree in 
this community south of Bermagui. Known from parts of the Local Government Areas of 
Tweed, Byron, Lismore, Ballina, Richmond Valley, Clarence Valley, Coffs Harbour, 
Bellingen, Nambucca, Kempsey, Hastings, Greater Taree, Great Lakes, Port Stephens, 
Maitland, Newcastle, Cessnock, Lake Macquarie, Wyong, Gosford, Pittwater, Warringah, 
Hawkesbury, Baulkham Hills, Hornsby, Lane Cove, Blacktown, Auburn, Parramatta, 
Canada Bay, Rockdale, Kogarah, Sutherland, Penrith, Fairfield, Liverpool, Bankstown, 
Wollondilly, Camden, Campbelltown, Wollongong, Shellharbour, Kiama, Shoalhaven, 
Eurobodalla and Bega Valley but may occur elsewhere in these bioregions. Major 
examples once occurred on the floodplains of the Clarence, Macleay, Hastings, Manning, 
Hunter, Hawkesbury, Shoalhaven and Moruya Rivers. Small areas of Swamp Oak 
Floodplain Forest are contained within existing conservation reserves, including Stotts 
Island, Ukerebagh, Tuckean, Pambalong, Wamberal, Towra Point and Cullendulla Creek 
Nature Reserves and Bongil, Myall Lakes and Conjola National Parks. Associated with 
grey-black clay-loams and sandy loams, where the groundwater is saline or sub-saline, 
on waterlogged or periodically inundated flats, drainage lines, lake margins and estuarine 

- Present Moderate Yes – AoS 

completed 



Species 

BC 
Act/ 
FM 
Act 

EPBC 
Act 

Description of habitat1 

Number 
of 
records 
(Bionet) 

Presence 
of habitat 

Likelihood 
of 
occurrence 

Possible 
impact? 

fringes associated with coastal floodplains. Generally occurs below 20 m (rarely above 10 
m) elevation. The structure of the community may vary from open forests to low 
woodlands, scrubs or reedlands with scattered trees. Often fringes treeless floodplain 
lagoons or wetlands with semi-permanent standing water. 

Swamp Sclerophyll 
Forest on Coastal 
Floodplains of the New 
South Wales Coast, 
Sydney Basin and South 
East Bioregions 

EEC  This swamp community has an open to dense tree layer of eucalypts and paperbarks 
although some remnants now only have scattered trees as a result of partial clearing. The 
trees may exceed 25 m in height, but can be considerably shorter in regrowth stands or 
under conditions of lower site quality where the tree stratum is low and dense. For 
example, stands dominated by Melaleuca ericifolia typically do not exceed 8 m in height. 
The community also includes some areas of fernland and tall reedland or sedgeland, 
where trees are very sparse or absent.  

The most widespread and abundant dominant trees include Eucalyptus robusta (swamp 
mahogany), Melaleuca quinquenervia (paperbark) and, south from Sydney, Eucalyptus 
botryoides (bangalay) and Eucalyptus longifolia (woollybutt). Other trees may be 
scattered throughout at low abundance or may be locally common at few sites, including 
Callistemon salignus (sweet willow bottlebrush), Casuarina glauca (swamp oak) and 
Eucalyptus resinifera subsp. hemilampra (red mahogany), Livistona australis (cabbage 
palm) and Lophostemon suaveolens (swamp turpentine). A layer of small trees may be 
present, including Acacia irrorata (green wattle), Acmena smithii (lilly pilly), Elaeocarpus 
reticulatus (blueberry ash), Glochidion ferdinandi (cheese tree), Melaleuca linariifolia and 
M. styphelioides (paperbarks). Shrubs include Acacia longifolia, Dodonaea triquetra, Ficus 
coronata, Leptospermum polygalifolium subsp. polygalifolium and Melaleuca spp. 
Occasional vines include Parsonsia straminea, Morinda jasminoides and Stephania 
japonica var. discolor. The groundcover is composed of abundant sedges, ferns, forbs, 
and grasses including Gahnia clarkei, Pteridium esculentum, Hypolepis muelleri, 
Calochlaena dubia, Dianella caerulea, Viola hederacea, Lomandra longifolia, Entolasia 
marginata and Imperata cylindrica. On sites downslope of lithic substrates or with soils 
of clay-loam texture, species such as Allocasuarina littoralis, Banksia oblongifolia, B. 
spinulosa, Ptilothrix deusta and Themeda australis, may also be present in the 
understorey. 

- Present High Yes– AoS 

completed 

Sydney Freshwater 
Wetlands in the Sydney 
Basin Bioregion 

EEC  A complex of vegetation types largely restricted to freshwater swamps in coastal areas. 
These also vary considerably due to fluctuating water levels and seasonal conditions. 
Characteristic species include sedges and aquatic plants such as Baumea species, 
Eleocharis sphacelata, Gahnia species, Ludwigia peploides ssp. montevidensis and 

- Absent Low   No 
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Persicaria species. Areas of open water may occur where drainage conditions have been 
altered and there may also be patches of emergent trees and shrubs. Occurs on sand 
dunes and low-nutrient sandplains along coastal areas in the Sydney Basin bioregion. 
Typically occur on silts, muds or humic loams in depressions, flats, drainage lines, 
backswamps, lagoons and lakes associated with coastal floodplains. It is known from the 
Lake Macquarie, Wyong, Gosford, Pittwater, Warringah, Woollahra, Waverley, Botany, 
Rockdale, Randwick, Sutherland and Wollongong local government areas, but is likely to 
occur elsewhere within the bioregion.  Small areas of Sydney Freshwater Wetlands have 
been reported to occur in Wyrrabalong, Royal and Botany Bay National Parks. Has been 
extensively cleared and filled and remnants are often small and disturbed. Largely 
restricted to freshwater swamps in swales and depressions on sand dunes and low 
nutrient sandplains such as those of the Warriewood and Tuggerah soil landscapes. 
Swampy areas on alluvium with a saline influence do not fall within this community. 

Themeda grassland on 
seacliffs and coastal 
headlands in the NSW 
North Coast, Sydney 
Basin and South East 
Corner Bioregions 

EEC  The structure of the community is typically closed tussock grassland, but may be open 
shrubland or open heath with a grassy matrix between the shrubs. Themeda australis is 
the dominant species in this ecological community.  Themeda australis is an extremely 
widespread species, but in this community it may have a distinctive appearance, being 
prostrate and having glaucous leaves. These features are retained in cultivation and the 
form is believed to be genetically distinct. Scattered shrubs occur in many stands, most 
frequently Pimelea linifolia, Banksia integrifolia and Westringia aculata. These and other 
woody species often have dwarf growth forms.  A number of threatened species occur in 
some stands of the community, including Diuris sp. aff. Chrysantha, Pultenaea maritima, 
Rutidosus heterogama, Thesium aculat and Zieria prostrata. Themeda Grassland on 
seacliffs and coastal headlands is found on a range of substrates in the NSW North Coast, 
Sydney Basin and South East Corner bioregions. Stands on sandstone are infrequent and 
small. Larger stands are found on old sand dunes above cliffs, as for example at Cape 
Banks and Henry Head in Botany Bay National Park, and on basalt headlands, as for 
example at Damerals Head in Moonee Beach National Park. Individual stands of the 
community are often very small, a few square metres, but at some sites larger stands of 
up to several hectares or tens of hectares occur. Overall, the community has a highly 
restricted geographic distribution comprising small, but widely scattered patches. 

- Absent Low   No 

Umina Coastal 
Sandplain Woodland in 

  A low woodland dominated by trees of Eucalyptus botryoides and Angophora floribunda 
with a diverse understorey of sclerophyllous shrubs species including Banksia integrifolia, 
Banksia serrata, Monotoca elliptica, Macrozamia communis, Acacia ulicifolia, Platysace 
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the Sydney Basin 
Bioregion 

lanceolata, Acacia suaveolens and Allocasuarina littoralis. Eucalyptus botryoides is the 
dominant tree in the zone immediately behind the beach, while Angophora floribunda is 
dominant in the zone beyond up to 2 km from the beach. Largely restricted to coastal 
sands on the Umina, Woy Woy and Ettalong Sandplain, a beach ridge system within the 
Gosford local government area. Including ecotonal areas, less than 10% (being less than 
10 hectares) of the community's estimated original cover of about 80 hectares remains. 
This comprises four main remnants at Umina (Umina Oval, McEvoy Oval and Umina High 
School and a tiny remnant at Little Patonga Beach), while a few smaller remnant patches 
and scattered trees around Pearl Beach and Patonga and elsewhere on the 'Peninsula' 
indicate its former distribution. Occurs on sandy soils (iron podzols) of the Woy Woy Soil 
Landscape which are distinguished from the humus podsols generally associated with 
foothill talus slopes further away from the coast on which Angophora costata 
predominates. 

Western Sydney Dry 
Rainforest in the Sydney 
Basin Bioregion 

EEC CEEC A dry vine scrub community of the Cumberland Plain, western Sydney. Canopy trees 
include Prickly Paperbark Melaleuca styphelioides, Hickory Wattle Acacia implexa and 
Native Quince Alectryon subcinereus. There are many rainforest species in the shrub 
layer, such as Mock Olive Notolaea longifolia, Hairy Clerodendrum tomentosum and 
Yellow Pittosporum Pittosporum revolutum. The shrub layer combines with vines, such 
as Gum Vine Aphanopetalum resinosum, Wonga Vine Pandorea pandorana and Slender 
Grape Cayratia clematidea to form dense thickets in sheltered locations. Very restricted 
and occurs most commonly in the far southern section of the Cumberland Plain, in the 
Razorback Range near Picton. Outlying occurrences have been recorded at Grose Vale 
and Cattai. There are 338 hectares remaining intact, the majority of these occurring in 
the Wollondilly local government area, but occurring to a lesser extent in the Baulkham 
Hills, Camden, Hawkesbury, Parramatta and Ryde local government areas. A small 
remnant can be seen in Fairfield City Farm. Vine thickets in Western Sydney Dry 
Rainforest provide good habitat for birds and mammals. Restricted to hilly country where 
it occurs on the sheltered lower slopes and gullies. Generally found at higher elevation, 
in areas receiving higher rainfall than areas of Cumberland Plain Woodland. Occurs on 
clay soils derived from Wianamatta shale. 
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E BC = listed as Endangered under Schedule 1 of the NSW Threatened Species Conservation Act 1995 

E EPBC = listed as Endangered under the Commonwealth Environment Protection & Biodiversity 
Conservation Act 1999. 

BC = listed as Vulnerable under Schedule 2 of the NSW Threatened Species Conservation Act 1995 

V EPBC = listed as Vulnerable under the Commonwealth Environment Protection & Biodiversity 
Conservation Act 1999.  

M EPBC = listed as Migratory under the Commonwealth Environment Protection & Biodiversity 
Conservation Act 1999. 

 

CE EPBC = listed as Critically Endangered under the Commonwealth Environment 
Protection & Biodiversity Conservation Act 1999. 

CAMBA = Chinese-Australia Migratory Bird Agreement 

JAMBA = Japan‐Australia Migratory Bird Agreement 

 



 

 

Appendix D – Tests of significance 

 



Melaleuca biconvexa- Vulnerable - Test of Significance (NSW Biodiversity Conservation Act 2016) 

 

(a) in the case of a threatened species, whether the proposed development or activity is likely 

to have an adverse effect on the life cycle of the species such that a viable local population 

of the species is likely to be placed at risk of extinction; 

 

This species is a shrub or small tree, usually up to 10 m tall, though occasionally as high as 

20 m. The bark is that of a typical paperbark. The leaves are small, to 18 mm long and 4 mm 

wide; each leaf has a centre-vein in a groove and the leaf blade curves upwards on either 

side of this centre-vein. Leaf placement is distinctive, with each pair of leaves emerging at 

right angles from the branch. Each pair is offset at right angles to the previous pair so the 

branch has a squarish appearance when looked at 'end-on'. This species' white flowers are 

usually clustered in dense heads and the fruit is urn-shaped and 3 - 5 mm in diameter. 

 

Biconvex Paperbark is only found in NSW, with scattered and dispersed populations found 

in the Jervis Bay area in the south and the Gosford-Wyong area in the north. 

• Biconvex Paperbark generally grows in damp places, often near streams or  
low-lying areas on alluvial soils of low slopes or sheltered aspects. 

• Flowering occurs over just 3-4 weeks in September and October. 

• Resprouts following fire. 

The proposal areas contain suitable habitat for this species and three (3) individuals were 

recorded in the survey area however, these individuals would not be directly impacted by 

the proposed works. Mitigation measures implemented will ensure no long-term indirect 

impacts occur to these individuals. Furthermore, numerous other individuals (170) have 

been previously recorded within the locality. Although a short term and temporary loss of 

habitat would occur, with mitigation measures implemented, the proposed works are 

unlikely to have an adverse effect on the life cycle of this species such that a viable local 

population is likely to be placed at risk of extinction. 

 

(b) in the case of an endangered ecological community or critically endangered ecological 

community, whether the proposed development or activity: 

(i)  is likely to have an adverse effect on the extent of the ecological community such that 

its local occurrence is likely to be placed at risk of extinction, or 

(ii) is likely to substantially and adversely modify the composition of the ecological 

community such that its local occurrence is likely to be placed at risk of extinction. 

N/A 

  

(c) in relation to the habitat of a threatened species or ecological community: 

 

(i) the extent to which habitat is likely to be removed or modified as a result of the 

proposed development or activity, and 

(ii) whether an area of habitat is likely to become fragmented or isolated from other 

areas of habitat as a result of the proposed development or activity, and 

(iii) the importance of the habitat to be removed, modified, fragmented or isolated 

to the long-term survival of the species or ecological community in the locality 



(i) Approximately 0.03 ha of vegetation considered habitat for this species would be 

removed or modified as a result of the proposed works. Any indirect impacts as a 

result of the proposed works are likely to be temporary. The risk of weed invasion 

from edge effects already exists and is unlikely to be substantially increased as a 

result of the proposal.  

(ii) Habitat would not become fragmented any further as a result of the proposed 

works.  

(iii) Habitat for this species is well represented within the locality. With mitigation 

measure implemented, the proposed works are unlikely to impact the long-term 

survival of these species in the locality. 

 

(d) whether the proposed development or activity is likely to have an adverse effect on any declared 

area of outstanding biodiversity value (either directly or indirectly 

No areas of outstanding biodiversity value were present or would be impacted. 

(e) whether the proposed development or activity is or is part of a key threatening process or is likely 

to increase the impact of a key threatening process 

A number of key threatening processes (KTP) are relevant to the proposed work including: 

• Clearing of native vegetation 

• Potential infection of native plants by Phytophthora cinnamomic 

• Introduction and establishment of Exotic Rust Fungi of the order Pucciniales pathogenic on 
plants of the family Myrtaceae 

• Invasion of native plant communities by exotic perennial grasses 

• Invasion and establishment of exotic vines and scramblers 

• Invasion, establishment and spread of Lantana  
 

The clearing of native vegetation is considered a major contributor to the loss of biodiversity. 

In the determination, the NSW Scientific Committee found that ‘clearing of any area of native 

vegetation, including areas less than two hectares in extent, may have significant impacts on 

biological diversity’. Major transport pathways act as conduit for exotic species to invade 

remnant bushland. Exotic species within the proposed work area currently contain 

approximately 45% of the total species on site. This is not expected to increase as a result of 

the proposed works. Additionally, the proposal has the potential to result in the infection of 

native plants by Phytophthora cinnamomi and the Introduction and establishment of exotic 

rust fungi of the order Pucciniales pathogenic on plants of the family Myrtaceae as a result of 

soil translocation from vehicles. 

Conclusion 

The proposal is considered unlikely to have a significant impact on the Melalueca biconvexa as: 

• No direct impacts would occur to individuals observed  

• There would be no reduction in the number of individuals and would not place any local 
occurrence at risk of extinction 

• The proposal would not isolate habitat 

• The proposal would not significantly contribute to any KTP relevant to this species 

• Indirect impacts would be managed with the mitigation measures within the Biodiversity 
Assessment.  

  



Melaleuca biconvexa - Vulnerable - Test of Significance (Commonwealth Environment Protection 

and Biodiversity Conservation Act 1999) 
 

a. lead to a long-term decrease in the size of an important population of a species  
 

An ‘important population’ is defined as a population that is necessary for a species’ long-term 

survival and recovery. This may include populations identified as such in recovery plans, and/or 

that are: 

• key source populations either for breeding or dispersal 

• populations that are necessary for maintaining genetic diversity, and/or 

• populations that are near the limit of the species range. 

 

The proposal areas contain suitable habitat for this species and three (3) individuals were 

recorded in the survey area however, these individuals would not be directly impacted by 

the proposed works. Mitigation measures implemented would ensure no long-term indirect 

impacts occur to these individuals. Furthermore, numerous other individuals (170) have 

been previously recorded within the locality. Although a short term and temporary loss of 

habitat would occur, with mitigation measures implemented, the proposed works are 

unlikely to have an adverse effect on the life cycle of this species such that a viable local 

population is likely to be placed at risk of extinction. 

 
b. reduce the area of occupancy of an important population  

 
The proposed works are not considered likely to reduce the area of occupancy of an important 
population for these species. 

 
c. fragment an existing important population into two or more populations  

 
The proposed works would not further fragment an existing important population into two or 
more populations. 

 
d. adversely affect habitat critical to the survival of a species 

 
The impacts to a relatively small area (0.03 ha) of the species range are not considered likely to 
adversely affect habitat critical to the survival of the species. 

 
e. disrupt the breeding cycle of an important population 

 
The proposed works are not considered likely to disrupt the breeding cycle of an important 
population of the species. 

 
f. modify, destroy, remove or isolate or decrease the availability or quality of habitat to the 

extent that the species is likely to decline 
 

An area of 0.03 ha would be removed, however, this habitat is subject to a high abundance of 
exotic environmental weeds due to roadside edge effects. The removal of this small amount of 
potential habitat is unlikely to result in the species’ decline. 

 



g. result in invasive species that are harmful to a vulnerable species becoming established in 
the vulnerable species’ habitat 

 
Mitigation measures have been recommended to ensure that the proposed works would not 
result in the introduction or spread of any invasive species (e.g. weeds). A flora and fauna 
management plan would be prepared prior to any works taking place. 

 
h. introduce disease that may cause the species to decline, or  
 
The proposed works are not considered likely to introduce disease that may cause these species to 
decline. 

 
i. interfere substantially with the recovery of the species.  
 

The proposed works are not considered likely to interfere with the recovery of these species. No 

individuals will be removed as part of the proposal. Mitigation measures species would be 

implemented to protect the individuals nearby. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Swamp sclerophyll forest on coastal floodplains of the NSW North Coast| Sydney Basin and South 

East Corner bioregions TEC - Test of Significance (NSW Biodiversity Conservation Act 2016) 

 

(a) In the case of a threatened species, whether the proposed development or activity is likely to 
have an adverse effect on the life cycle of the species such that a viable local population of the 
species is likely to be placed at risk of extinction; 

 

N/A 

 

(b) In the case of an endangered ecological community or critically endangered ecological 
community, whether the proposed development or activity: 

(i) Is likely to have an adverse effect on the extent of the ecological community such that its 
local occurrence is likely to be placed at risk of extinction, or 

(ii) Is likely to substantially and adversely modify the composition of the ecological community 
such that its local occurrence is likely to be placed at risk of extinction. 
 

Within the Lower Hunter Central Coast Region (LHCC), NPWS (2000) mapped 5,020 hectares of 

Swamp-Mahogany-Paperbark Swamp Forest in the region. Clearing of approximately 0.03 ha of 

TEC is proposed. Re-generation and revegetation of the proposal areas using native species from 

the TEC has been recommended to reduce the level of impact on this EEC. The amount of TEC 

within the clearing area represents <0.01% of this TEC within the LHCC region. This level of impact 

is considered unlikely to place the local occurrence of this EEC at risk of extinction or adversely 

modify the composition of this EEC that may put it a risk of extinction. 

 

(c) In relation to the habitat of a threatened species or ecological community: 

(i) The extent to which habitat is likely to be removed or modified as a result of the proposed 
development or activity, and 

(ii) Whether an area of habitat is likely to become fragmented or isolated from other areas of 
habitat as a result of the proposed development or activity, and 

(iii) The importance of the habitat to be removed, modified, fragmented or isolated to the long-
term survival of the species or ecological community in the locality 

 

(i) Approximately 0.03 ha of vegetation considered part of this TEC would be removed or 

modified as a result of the proposed works 

(ii) The TEC would not significantly result in further fragmentation as a result of the proposed 

works than what is currently existing due to urban land use and road infrastructure.  

(iii) This TEC is generally well represented within the locality and only a maximum of 0.03 ha is 

proposed to be removed. The proposed works are unlikely to impact the long-term survival of 

the TEC in the locality. 

 

As such, the importance of the habitat to be removed is not considered important to the long-term 

survival of the community within the locality. 

 



(d)  whether the proposed development or activity is likely to have an adverse effect on any 

declared area of outstanding biodiversity value (either directly or indirectly) 

 

No areas of outstanding biodiversity value were present or would be directly or indirectly impacted. 

 

(e)  whether the proposed development or activity is or is part of a key threatening process or 

is likely to increase the impact of a key threatening process 

 

A number of key threatening processes are relevant to the proposed work including: 

• Clearing of native vegetation 

• Potential infection of native plants by Phytophthora cinnamomi 

• Invasion of native plant communities by exotic perennial grasses 

• Invasion and establishment of exotic vines and scramblers 

• Invasion, establishment and spread of Lantana  
 

The clearing of native vegetation is considered a major contributor to the loss of biodiversity. In the 

determination, the NSW Scientific Committee found that ‘clearing of any area of native vegetation, 

including areas less than two hectares in extent, may have significant impacts on biological diversity’.  

A maximum of 0.03 ha of potential habitat that includes TEC would be impacted as a result of the 

proposal. Major transport pathways act as conduit for exotic species to invade remnant bushland. 

Exotic species within the proposed work area currently contain approximately 45% of the total species 

on site. This is not expected to increase as a result of the proposed works. 

 

Conclusion 

Considering the relatively small area (0.03 ha) of roadside vegetation and habitat to be impacted, the 

small percentage of this TEC when compared to the amount located within the region and the 

implementation of mitigation measures, the ToS has concluded that the proposed work area is unlikely 

to significantly affect the Swamp sclerophyll forest on coastal floodplains of the NSW North Coast| 

Sydney Basin and South East Corner bioregions TEC and would not; 

• Reduce the long-term viability of the TEC or 

• Accelerate the extinction of a TEC or place it at risk of extinction. 
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National Herbarium of New South Wales 

Go to our online Botanical Information Services at                                                    
plantnet.rbgsyd.nsw.gov.au to find out more about                                                     
plants of New South Wales  
                                                                                       

The Botanical Information Email address is Botanical.Is@rbgsyd.nsw.gov.au 

Mrs Macquaries Road Sydney NSW 2000 Australia • Telephone (02) 9231 8111 • Fax (02) 9251 1952 

   

 

 

 

 

Dear Elijah, 

  

Re: BIS 20653 ~ Melaleuca specimen from Empire Bay Drive, Kincumber 

  

Your specimen has been confirmed as: 

  

Melaleuca biconvexa – conf. A.E. Orme, 28th June 2018. 

  

We will be keeping this specimen for incorporation in to the herbarium collection. 

  

There has been no charge for this identification. 

  

Thank you for your enquiry, 

  

Yours sincerely 

  

Andrew Orme 

 

 
Andrew Orme 

Identifications Technical Officer 

Botanical Information Service 

National Herbarium of New South Wales 

 

Elijah ELIAS 

NGH Environmental 

18/21 Mary St 

Surry Hills, NSW 2010 

Enquiry No: 20653 

Botanical.Is@rbgsyd.nsw.gov.au 

Fax No: (02) 9251 1952 

Ph. No: (02) 9231 8111 

Date: 28th June 2018 
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Our Reference:  GO170526:BAK/kcb 

Your Reference: 

 

 

28 September 2018 

 

 
 
Mr Michael Guinane 

AT&L 

Level 7 

153 Walker Street 

NORTH SYDNEY   NSW  2060 

 

 

 

Dear Michael, 

 

Re: Proposed Roadworks 

 Flood Difference Mapping 

 Empire Bay Drive and Scenic Road, Bensville 

 

We refer to our recent discussions in relation to this matter. 
  

We also refer to the findings contained in our Flood Impact Report reference 

GO170526 and the supplementary Flood Difference Mapping identified on Figures 1 

to 4 (copies enclosed). 

  

We have noted a minor artifact on the Flood Difference Mapping in the vicinity of the 

western boundary of the properties known as Lot 1 and Lot 25 in DP 240878, corner 

of The Scenic Road and Empire Bay Drive. 

  

We have reviewed the nature of the stormwater behavior within this area and have 

determined that the stormwater is localised ponding, a result of property stormwater 

runoff. 

  

We also note that the water surface profile differences (10 – 50 mm) are similarly 

located for all storms from the 10 Year ARI to the PMF. 

  

This is generally not consistent with expected differences which would be anticipated 

for such a large difference in the range of storm events, nor is the extent of ponding 

indicative of overland flowpaths. 

  

We also understand that works proposed in this vicinity would not cause a measurable 

difference in water surface levels. 

  

Accordingly, based on the foregoing, we are of the view that this anomaly (10 mm – 

50 mm) should not be deemed as non-compliance in relation to the 10 mm flood level 

difference. 

 

Should you require further clarification please contact the undersigned. 

 
Yours faithfully, 
 
 
Bruce A Kenny 
Principal 
ACOR Consultants (CC) Pty Ltd 
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Report on Acid Sulfate Soil Assessment and Management Plan 

Proposed Pedestrian Footbridges 

Empire Bay Drive, Kincumber 

 

 

 

1. Introduction 

This report presents the results of an acid sulfate soil assessment and management plan undertaken 

for proposed pedestrian footbridges at Empire Bay Drive Kincumber (EBD).  The report was prepared 

by Douglas Partners Pty Ltd (DP) for AT&L & Associates Pty Ltd (AT&L) on behalf of NSW Roads and 

Maritime Services (RMS). 

 

It is understood that RMS is proposing to upgrade the existing roundabout and approaching lanes at 

the intersection of Empire Bay Drive and The Scenic Drive, Kincumber.  Furthermore, it is understood 

that the study area has been extended to include the approaches to Kincumber Creek, where 

pedestrian footbridges are proposed on both the eastern and western sides of the road.  The proposed 

pedestrian footbridges are the subject of this assessment and management plan (i.e. the site).  

 

The purpose of the assessment was to assess for the presence/absence of acid sulfate soils at the 

site.  The assessment was carried out with reference to the NSW Acid Sulfate Soil Management 

Advisory Committee: Acid Sulfate Soil Manual 1998 (ASSMAC, Ref 1), the Queensland Acid Sulfate 
Soil Technical Manual (QASSIT) Soil Management Guidelines 2014 (Ref 2) and the QASSIT 
Laboratory Methods Guidelines 2004 (Ref 3). 

 

The assessment included borehole investigations, screening tests and detailed laboratory testing of 

samples obtained during the field work.  Details of the investigation, screening and laboratory testing 

are presented in this report together with comments relating to the presence/absence of acid sulfate 

soils.  This acid sulfate soil assessment was undertaken as part of a geotechnical investigation for the 

proposed pedestrian footbridges.   

 

 

 

2. Project and Site Description 

The investigation area is confined to an approximate 50 m length of the existing road reserve area 

(and possibly portions of the neighbouring properties) of Empire Bay Drive centred on the Kincumber 

Creek.  Figure 1 below shows an aerial image of the site with approximate site boundary. 

 

It is understood that each footbridge is to comprise a single span bridge structure supported on 

foundations positioned behind the embankments of Kincumber Creek.  On this basis, it considered 

likely that disturbance of site soils would to be limited to the crest of the creek embankments and then 

soil behind the embankments.  It is considered unlikely sediments within Kincumber Creek would be 

disturbed for the pedestrian footbridge structures.   
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Figure 1:  Aerial image of investigation area (approximate boundary in red) 

 

The following photographs show parts of the site during the investigation 

 

 
Figure 2:  View north along Empire Bay Drive near southern extent of investigation area 
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Figure 3:  View along Empire Bay Drive, located to the north-west of the existing box culverts 

crossing Kincumber Creek, looking south 

 

  
Figure 4:  View along Kincumber Creek, located at the existing box culverts crossing 

Kincumber Creek, looking west 
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3. Regional Geology, Soil Landscape and Acid Sulfate Soil Mapping 

Reference to the 1:100,000 Gosford Lake Macquarie Geology Sheet indicates that the site is generally 

underlain by Quaternary Alluvium (identified by yellow shading in Figure 5 below) and typically 

comprises gravel and sand.  The northern part of the site is mapped as being underlain by Terrigal 

Formation (identified by the green shading in Figure 5, below) of the Narrabeen Group which typically 

comprises shale, quartz, sandstone and claystone. 

 

 
Figure 5:  Local geology map (site outlined in red) 

 

Reference to the Gosford-Lake Macquarie 1:100,000 Soil Landscapes Sheet indicates that the site is 

mapped within two soil landscapes.  The majority of the site mapped as comprising alluvial soils of the 

Wyong landscape (identified by green shading in Figure 6 below).  This landscape includes “broad 

poorly drained deltaic floodplains and alluvial flats or Quaternary sediments on the Central Coast 

Lowlands”.  The northern part of the site is mapped as comprising erosional soils of the Erina 

landscape (identified by red shading in Figure 6 below).  This landscape includes “undulating to rolling 

rises on low hills on the Terrigal Formation”.   
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Figure 6:  Local Soil Landscape (site outlined in red) 

 

Reference to 2 m elevation contours obtained from the NSW Department of Planning, site elevations 

range approximately from RL 4 m AHD in the north to RL 2 m AHD or lower in the central or southern 

areas.  The following figure shows the surface elevation contours at 2 m intervals at the site. 

 

 
Figure 7:  Site Topography (site outlined in red) 
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Reference to the Gosford 1:25,000 Acid Sulfate Soil Risk Map indicates the site is mapped within or 

nearby to areas of known occurrence of acid sulfate soils or disturbed terrain.  The site is generally 

mapped as being disturbed terrain (indicated by grey shading in Figure 8 below) and soil 

investigations are required to assess the soils for acid sulfate potential.   

 

 
Figure 8:  Local Acid Sulfate Soil Risk Mapping (site outlined in red) 

 

 

 

4. Previous Investigations 

Two separate acid sulfate soil investigations have been completed on nearby areas to the south of the 

current site (proposed footbridge construction area) as part of the proposed intersection upgrade at 

Empire Bay Drive and The Scenic Road, Kincumber.  The reports are entitled: 

• Report on Detailed Site Investigation for Contamination, Proposed Intersection Upgrade – Road 

Reserve and Part of 4 Cochrone Street, Kincumber, Project 83261.00, dated November 2017 (DP 

2017a – Ref 4); and  

• Report on Acid Sulfate Soil Assessment and Management Plan, Proposed Intersection Upgrade 

Empire Bay Drive and The Scenic Road, Kincumber, Project 83229.00, dated March 2018 (DP 

2018a – Ref 5). 

 

The following sub-sections are summaries of the previous investigations.  

 

 

4.1 Detailed Site Investigation for Contamination (Ref 4) 

DP completed a Detailed Site Investigation for Contamination (DP 2017a – Ref 4) on an adjoin area to 

the south-west of the current site (i.e. identified as Lot 500 in Deposited Plan 823145 and the adjacent 

road reserve area).  The investigation included assessment of acid sulfate soil conditions within this 

area. 
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Thirty four (34) soil samples were tested in Douglas Partners’ laboratory for indicators of acid sulfate 

soil conditions with respect to the methods outlined in Section 6.  Based on the initial screening results 

using soil pH in water and soil pH after oxidation using hydrogen peroxide as an indicator, together 

with the acid sulfate mapping for the area, five samples from eight bore locations (i.e. Bores K1 to K8) 

were forwarded to Envirolab Services Pty Ltd for Chromium Reducible Sulfur (Scr) testing. 

 

The investigation encountered subsurface conditions consistent with the current investigation (refer to 

Section 5.2) comprising filling to 0.6 m and 1.1 m depth underlain by typically silt, sand and clay 

alluvium to the termination depth of investigation (maximum of 3.3 m).    

 

In summary, the natural silt, sand and clay alluvial soils (in Bores K1 to K8) were identified as being 

acidic and/or acid sulfate soils and, thus, may require management during the redevelopment process.  

It was recommended that any excavation or disturbance of site soils be undertaken with reference to a 

specific acid sulfate soil management plan. 

 

A copy of the test location plan, borehole logs and laboratory certificates for Bores K1 to K8 are 

provided as Appendix D.  The results are summarised in Table 1 below. 
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Table 1:  Results of Acid Sulfate Soil Screening Tests and Laboratory Analysis

pHF pHFOX pHF - pHFOX

0.05 Filling: Brow n silty sand Coarse 6.5 3.3 3.2 S - - - - - -

0.3 Filling: Brow n sandy gravel Coarse 6.7 5.2 1.5 S - - - - - -

0.5 Filling: Orange brow n silty sand Coarse 7.0 6.1 0.9 M - - - - - -

1.0 Filling: Orange brow n silty sand Coarse 7.1 4.3 2.8 S - - - - - -

1.5 Light grey silty clay Fine 6.9 5.4 1.5 S - - - - - -

0.05 Filling: Light grey and orange brow n silty sand Coarse 6.7 5.0 1.7 S F - - - - - -

0.25 Filling: Light grey and orange brow n silty sand Coarse 6.8 4.7 2.1 S F - - - - - -

0.5 Filling: Light grey and orange brow n silty sand Coarse 7.0 5.7 1.3 S - - - - - -

0.85 Filling: Orange brow n sand Coarse 7.1 5.3 1.8 S 6.6 0.005 <0.01 <0.05 <0.005 0.005

1.0 Light grey silty clay Fine 6.8 5.3 1.5 S 4.4 0.007 0.03 <0.05 <0.005 0.037

1.25 Light grey silty clay Fine 6.8 5.5 1.3 S - - - - - -

1.5 Light grey silty clay Fine 6.8 5.9 0.9 S - - - - - -

1.75 Light grey silty clay Fine 6.5 5.6 0.9 S - - - - - -

2.0 Light grey silty clay Fine 6.5 5.9 0.6 S - - - - - -

2.5 Light grey silty clay Fine 6.4 6.1 0.3 S - - - - - -

3.0 Light grey silty clay Fine 6.8 5.7 1.1 S - - - - - -

3.3 Light grey silty clay Fine 6.6 6.0 0.6 S - - - - - -

0.05 Filling: Brow n sand Coarse 6.7 4.1 2.6 S F - - - - - -

0.25 Filling: yellow  brow n grey sandstone Coarse 7.0 6.1 0.9 v - - - - - -

0.5 Filling: brow n grey silty sand Coarse 7.1 6.4 0.7 S - - - - - -

0.75 Dark brow n and light grey silty sand/sandy silt Coarse 5.2 3.4 1.8 S 4.3 <0.005 0.05 <0.05 <0.005 0.05

1.0 Light grey silty clay Fine 4.8 3.8 1.0 S 4.0 0.005 0.1 <0.05 <0.005 0.105

1.25 Light grey silty clay Fine 4.6 4.3 0.3 S - - - - - -

1.5 Light grey silty clay Fine 4.3 4.3 0.0 S - - - - - -

1.75 Light grey silty clay Fine 4.6 4.5 0.1 S - - - - - -

2.0 Light grey silty clay Fine 4.3 4.3 0.0 S 3.8 0.02 0.12 <0.05 <0.005 0.14

0.25 Filling: Light grey and orange brow n sand Coarse 5.8 4.5 1.3 S - - - - - -

0.5 Filling: Light grey and orange brow n sand Coarse 6.2 4.7 1.5 S - - - - - -

0.75 Orange brow n silt Coarse 5.1 4.2 0.9 S - - - - - -

1.0 Brow n and light grey sandy silt Coarse 4.8 2.9 1.9 S - - - - - -

1.25 Brow n and light grey sandy silt Coarse 5.4 3.9 1.5 S - - - - - -

1.5 Light grey silty clay Fine 5.6 4.2 1.4 S - - - - - -

1.75 Light grey silty clay Fine 4.8 4.2 0.6 S - - - - - -

2.0 Light grey silty clay Fine 4.9 4.4 0.5 S - - - - - -

0.03

0.06

0.1

Legend:

1  Indicators based on less than 1000 tonne of material disturbed.  

Where more than 1000 tonne of material to be disturbed, then Net Acidity criteria w ould be 0.03% Sulfur for all textures.

a  Depth below  ground surface

b  Strength of Reaction

S  denotes no or slight reaction 

M denotes moderate reaction

V  denotes violent reaction

F  after reaction number indicates a bubbling/frothy reaction (organics)

Bold Results exceed the ASSMAC screening criteria

Screening Test Results Laboratory Results

pH

Strength of 

Reactionb pHKCL Scr (%S)

Titratable 

Actual 

Acidity 

(TAA) 

Acid 

Neutralising 

Capacity 

(ANC) 

s-SNAS 

(%sulfur)

Sum of 

Existing and 

Potential 

Acidity 

K1

Bore

Sample 

Depth a 

(m)

Sample Description
Soil Textural 

Classification

- -

K2

K6

K8

ASSMAC Indicators1

Coarse Texture: 'Sands to loamy sands'

<4 - -Medium Texture: 'Sandy loams to light clays'

Fine Texture: 'Medium to heavy clays'

<3.5 >1 - -
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4.2 Acid Sulfate Soil Assessment and Management Plan (Ref 5) 

DP completed an acid sulfate soil assessment and management plan for proposed intersection 

upgrade at Empire Bay Drive and The Scenic Road, Kincumber (EBD).  The site for the DP 2018a 

report adjoins the southern boundary of the current site area.  The current assessment and 

management plan supplements the DP 2018a report.   

 

To assess for the presence of acid sulfate soils, RMS nominated 13 soil samples collected from the 

bores / pits for testing in Douglas Partners’ laboratory for indicators of acid sulfate soil conditions with 

respect to the methods outlined in Section 6.  Based on the initial screening results using soil pH in 

water and soil pH after oxidation using hydrogen peroxide as an indicator, together with the acid 

sulfate mapping for the area, five samples from 21 bore locations (i.e. Bores EBD-AT-01 to EBD-AT-

21) were forwarded to Envirolab Services Pty Ltd for Chromium Reducible Sulfur (Scr) testing. 

 

The investigation encountered subsurface conditions consistent with the current investigation (refer to 

Section 5.2) comprising filling to 0.1 m and 1.4 m depth underlain by typically silt, sand and clay 

alluvium to the termination depth of investigation (maximum of 1.65 m).  Residual clay soils were 

encountered in some bores, however, these bores did not directly adjoin the current site area.   

 

In summary; the natural silt, sand and clay alluvial soils adjoining the southern boundary of the current 

site area were identified as being acidic and/or acid sulfate soils and, thus, may require management 

during the redevelopment process.  It was recommended that any excavation or disturbance of site 

soils be undertaken with reference to a specific acid sulfate soil management plan that was presented 

as Section 10 of the DP 2018a report. 

 

A copy of the test location plan, borehole and test pit logs and laboratory certificates for Bores / 

Pits EBD-AT-01 to EBD-AT-21 are provided as Appendix D.  The results are summarised in Table 2 

below. 
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Table 2:  Results of Acid Sulfate Soil Screening Tests and Laboratory Analysis

pHF pHFOX pHF - pHFOX

EBD-AT-01 0.8 CLAYEY SILT:  grey slightly sandy Medium 4.6 3.8 0.8 S 4.1 0.006 0.06 <0.05 0.005 0.07

EBD-AT-01 1.2 SILTY CLAY:  grey mottled brow n Fine 5.3 5.1 0.2 S - - - - - -

EBD-AT-03 1.1 SILT:  light grey Medium 4.9 3.6 1.3 V 3.8 0.005 0.1 <0.05 <0.005 0.11

EBD-AT-03 1.2 SILTY CLAY:  light grey Fine 5.1 4.0 1.1 M - - - - - -

EBD-AT-04 1.5 SANDY SILTY CLAY:  light grey Fine 5.0 5.0 0.0 S - - - - - -

EBD-AT-08 0.8 SILTY CLAY/CLAYEY SILT:  mottled light and dark grey Medium 6.7 5.6 1.1 S - - - - - -

EBD-AT-09 1.4 SILT:  dark grey Medium 6.2 3.1 3.1 S 4.5 0.01 0.03 <0.05 <0.005 0.04

EBD-AT-13 0.8 CLAY:  brow n Fine 5.6 4.9 0.7 S - - - - - -

EBD-AT-13 1.5 CLAY:  light grey Fine 4.7 4.7 0.0 S - - - - - -

EBD-AT-14 0.3 SILTY SAND:  dark grey slightly clayey Coarse 6.0 4.0 2.0 S 4.9 <0.005 0.02 <0.05 <0.005 0.02

EBD-AT-15 0.8 SILTY SAND:  dark grey slightly clayey Coarse 5.8 5.5 0.3 S - - - - - -

EBD-AT-15 1.1 SANDY CLAY:  light yellow  brow n Fine 6.2 5.0 1.2 S - - - - - -

EBD-HA-21 0.7 CLAYEY SILT:  dark grey Medium 5.5 3.1 2.4 S 4.5 <0.005 0.02 <0.05 <0.005 0.02

0.03

0.06

0.1

Legend:

1  Indicators based on less than 1000 tonne of material disturbed.  

a  Depth below  ground surface

b  Strength of Reaction

S  denotes no or slight reaction 

M denotes moderate reaction

V  denotes violent reaction

Bold notates exceedance of net acidity action criteria or ASSMAC indicator

Screening Test Results Laboratory Results

pH

Strength of 

Reactionb pHKCL Scr (%S)

Sum of Existing 

and Potential 

Acidity 

(%sulfur)

ASSMAC Indicators

Coarse Texture: 'Sands to loamy sands'

<4 <3.5 >1

Location

Sample 

Depth a 

(m)

Sample Description
Soil Textural 

Classification

- -

Titratable 

Actual Acidity 

(TAA) 

[%sulfur]

Acid 

Neutralising 

Capacity (ANC) 

[%sulfur]

s-SNAS 

(%sulfur)

Medium Texture: 'Sandy loams to light clays'

Fine Texture: 'Medium to heavy clays'

- - - -
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5. Field Work 

5.1 Methods 

The field work was undertaken between 9 and 10 April 2018 and included the following: 

• Service locating with a professional services locator; 

• Survey of test locations using a differential GPS Unit; 

• Drilling of four boreholes using a truck mounted drilling rig (Bore 201 to Bore 204); and 

• Drilling of two hand augers (Bore 205 to Bore 206). 

 

The investigation was undertaken using the following techniques: 

• Boreholes were undertaken using a track-mounted drilling rig equipped with 100 mm diameter 

continuous flight augers and wash boring equipment; and 

• Hand augers were undertaken using 75 mm diameter hand auger. 

 

The investigation for Bores 201 to 204 was undertaken to depths of between 8.5 m and 14.45 m, 

whilst Bores 205 and 206 were undertaken to depths of between 0.5 m and 0.6 m, to allow the 

following: 

• Logging the subsurface profile encountered was undertaken by an experienced geotechnical 

engineer; 

• Collecting soil samples directly from the auger head using disposable gloves or stainless steel 

sampling equipment.  Care was taken to remove any extraneous material deposited on the auger; 

• Changing of disposable gloves between each sampling event to prevent cross contamination; 

• Decontaminating all sampling equipment using a 3% solution of phosphate free detergent (Decon 

90) and tap water.  Sampling equipment was given a final rinse with deionised water prior to 

collecting each sample; 

• Transferring samples into laboratory-prepared glass jars and capping immediately.  Replicate 

samples were also collected in zip-lock plastic bags for screening of acid sulfate soil conditions;   

• Labelling sample containers with individual and unique identification, including project number, 

sample location and sample depth; 

• Placing the glass jars into a cooled, insulated and sealed container while on site;  

• Using chain of custody (COC) documentation enabling sample tracking and custody to be cross-

checked at any point in the transfer of samples from the field to the laboratory; and 

• Dispatching samples to Envirolab Services Pty Ltd (Envirolab), accredited by NATA, was 

employed to conduct the sample analysis.  The laboratory is required to carry out in-house QC 

procedures. 

 

The bores were set out by a geotechnical engineer from Douglas Partners Pty Ltd (DP) with reference 

to the existing creek banks and location of underground services.   
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The approximate locations of the bores are indicated on Drawing 6 in Appendix D.  The position of 

each borehole was recorded using a decimetre differential GPS which generally has a vertical 

accuracy of ±0.01 m and ±0.1 m horizontally, depending on prevailing weather conditions and 

surrounding overhead conditions.  These details can be found on the borehole logs and Table B1 – 

Test Location Summary in Appendix B. 

 

 

5.2 Results 

The investigation for the proposed pedestrian footbridge can be typically categorised into three zones, 

these being: 

• North of the creek (Bores 201 and 203);  

• South of the creek (Bores 202 and 204); and  

• In the creek (Bore 205 and 206). 

 

Subsurface conditions to the north of the creek (Bores 201 and 203) typically encountered a thin layer 

of topsoil/filling, overlying filling to depths of 1.9 m (Bore 201) and 1.6 m (Bore 203), then alluvial soils 

to depths of about 6.0 m.  The alluvial soils were further underlain by residual soils to the depth of 

investigation where refusal on possible weathered rock was encountered at depths of 8.5 m 

(Bore 201) and 9.9 m (Bore 203). 

 

South of the creek (Bores 202 and 204), subsurface conditions generally comprised a layer of filling at 

depths of 2.6 m (Bore 202) and 1.0 m (Bore 204), overlying alluvial soils to the depth of investigation 

of 9.95 m (Bore 202) and 14.45 m (Bore 204). 

 

In the creek (Bores 205 and 206), subsurface conditions comprised sandy creek wash sediments to 

depths of at least 0.5 m (Bore 205) and 0.35 m (Bore 206), then alluvial clay soils (Bore 206 only) to 

the termination depth of the bore (0.6 m).  Bore 205 refused on a suspected tree root at 0.5 m depth. 

 

Groundwater was observed in Bores 201 to 204 at depths of between 2.0 m and 3.0 m at the time of 

investigation.  It should be noted that groundwater levels are affected by factors such as recent 

weather conditions and soil permeability and will vary with time.  Bores 205 and 206 were positioned 

within Kincumber Creek (below the existing water level).  The depth of water within Kincumber Creek 

would be affected by factors such as recent weather conditions and tidal cycles. 

 

 

 

6. Laboratory Testing 

To assess for the presence of acid sulfate soils, 52 soil samples collected from the bores were 

submitted for testing in Douglas Partners’ laboratory using a calibrated pH meter for measurement of 

pH in water (pHF) and pH following oxidation in hydrogen peroxide (pHFOX) in accordance with the 

ASSMAC Guidelines (Ref 1). 
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Based on the initial screening results using soil pH in water and soil pH after oxidation using hydrogen 

peroxide as an indicator, together with the acid sulfate mapping for the area, ten samples were 

selected and forwarded to Envirolab Services Pty Ltd to undergo Chromium reducible sulfur (SCr) suite 

testing.  The results of all these tests are summarised in Table 2, on the following page, with the 

laboratory certificate of analysis provided in Appendix C.   

 

The laboratory test results in Appendix C also includes analysis for contaminants, the results of which 

are discussed in DP’s Contamination Investigation Report that is to be completed for the site.  
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Table 3:  Results of Acid Sulfate Soil Screening Tests and Laboratory Analysis

pHF pHFOX pHF - pHFOX

201 2.0 SANDY SILT: dark grey sandy silt Medium 5.5 2.3 3.2 V 4.4 0.38 0.05 <0.05 0.005 0.44

201 2.5 SANDY CLAY: dark grey sandy clay Medium 5.3 2.1 3.2 V 4.2 1.2 0.08 <0.05 0.009 1.30

201 3.0 CLAYEY SAND: grey sandy clay Medium 5.0 2.2 2.8 S 4.0 0.92 0.08 <0.05 0.007 1.00

201 3.5 SAND: grey sand Coarse 4.8 3.0 1.8 S 4.3 0.05 0.02 <0.05 <0.005 0.07

201 4.0 SAND: grey sand Coarse 4.8 3.5 1.3 S - - - - - -

201 4.5 CLAY: light grey clay Fine 5.2 5.1 0.1 S - - - - - -

201 5.0 CLAY: light grey clay Fine 4.7 4.2 0.5 S - - - - - -

201 5.5 CLAY: light grey clay Fine 5.1 5.1 0.0 S - - - - - -

202 3.0 CLAY: grey clay Fine 7.0 4.8 2.2 S 4.5 0.01 0.0 <0.05 <0.005 0.04

202 3.5 CLAY: grey clay Fine 7.0 5.7 1.3 S - - - - - -

202 4.0 CLAY: grey clay Fine 7.0 6.1 0.9 S - - - - - -

202 4.5 CLAYEY SAND: light grey clayey sand Medium 6.4 6.2 0.2 S - - - - - -

202 5.0 CLAYEY SAND: light grey clayey sand Medium 6.3 6.2 0.1 S - - - - - -

202 5.5 CLAY: light grey clay Fine 6.1 6.0 0.1 S - - - - - -

202 6.0 CLAY: light grey clay Fine 5.8 5.6 0.2 S - - - - - -

202 6.5 CLAY: light grey clay Fine 5.9 5.9 0.0 S - - - - - -

202 7.0 CLAY: light grey clay Fine 5.7 5.6 0.1 S - - - - - -

202 7.5 CLAY: light grey clay Fine 6.0 5.9 0.1 S - - - - - -

202 8.0 SAND: light grey sand Coarse 5.5 5.5 0.0 S - - - - - -

202 8.5 SAND: light grey sand Coarse 5.6 5.6 0.0 S - - - - - -

202 9.0 CLAY: grey mottled brow n/red clay Fine 5.7 5.7 0.0 S - - - - - -

203 1.5 FILLING: brow n sandy clay f illing Fine 6.3 5.4 0.9 M - - - - - -

203 2.0 SANDY SILT: dark grey sandy silt Medium 5.6 3.3 2.3 V 4.5 0.16 0.1 <0.05 0.008 0.27

203 2.5 SAND: light grey sand Coarse 6.2 4.3 1.9 M - - - - - -

203 3.0 SAND: light grey sand Coarse 6.1 5.3 0.8 S - - - - - -

203 3.5 SAND: light grey sand Coarse 5.0 5.0 0.0 S - - - - - -

203 4.0 SANDY CLAY: grey sandy clay Fine 5.0 5.0 0.0 S - - - - - -

203 4.5 CLAY: grey clay Fine 4.9 4.9 0.0 S - - - - - -

203 5.0 SAND: light grey sand Coarse 5.6 5.0 0.6 S - - - - - -

203 5.5 SAND: light grey sand Coarse 6.2 5.8 0.4 S - - - - - -

203 6.0 SAND: light grey sand Coarse 5.2 5.2 0.0 S - - - - - -

203 6.5 CLAY: grey mottled brow n/red clay Fine 4.9 4.9 0.0 S - - - - - -

204 1.0 CLAY: grey clay Fine 4.9 3.7 1.2 V 4.2 0.02 0.06 <0.05 <0.005 0.081

204 1.5 CLAY: grey clay Fine 4.7 3.8 0.9 V - - - - - -

204 2.0 SANDY CLAY: light grey sandy clay Fine 5.2 5.0 0.2 M - - - - - -

204 2.5 SANDY CLAY: light grey sandy clay Fine 5.3 5.2 0.1 M - - - - - -

204 3.0 SANDY CLAY: light grey sandy clay Fine 5.4 4.8 0.6 S - - - - - -

204 3.5 SANDY CLAY: light grey sandy clay Fine 5.6 3.0 2.6 M 4.6 0.03 0.01 <0.05 <0.005 0.04

204 4.0 SAND: light grey sand Coarse 5.5 4.4 1.1 S - - - - - -

204 4.5 SANDY CLAY: light grey sandy clay Fine 4.6 4.3 0.3 S - - - - - -

204 5.0 SAND: light grey sand Coarse 5.5 5.2 0.3 S - - - - - -

204 5.5 SAND: light grey sand Coarse 5.9 3.0 2.9 S - - - - - -

204 6.0 SAND: light grey sand Coarse 5.8 4.2 1.6 S - - - - - -

204 7.0 SANDY CLAY: light grey mottled red/brow n sandy clay Fine 6.0 5.2 0.8 S - - - - - -

204 12.5 SAND: light grey sand Coarse 6.1 3.6 2.5 V - - - - - -

204 14.0 SAND: dark grey sand Coarse 5.5 2.1 3.4 V - - - - - -

205 0.1 SAND: grey/brow n sand Coarse 6.9 4.1 2.8 M - - - - - -

205 0.25 SAND: grey/brow n sand Coarse 7.3 5.8 1.5 V - - - - - -

205 0.5 SAND: grey/brow n sand Coarse 7.3 3.5 3.8 M 6.2 0.05 <0.01 <0.05 <0.005 0.052

206 0.1
CLAYEY SILTY SAND: dark brow n/grey clayey silty 

sand
Medium 7.2 4.8 2.4 M 8.6 0.54 <0.01 <0.05 0.52 0.54

206 0.3
CLAYEY SILTY SAND: dark brow n/grey clayey silty 

sand
Medium 7.2 3.8 3.4 M - - - - - -

206 0.5 SILTY CLAY: light grey silty clay Fine 7.2 3.3 3.9 M - - - - - -

0.03

0.06

0.1

Legend:

1  Indicators based on less than 1000 tonne of material disturbed.  

a  Depth below  ground surface

b  Strength of Reaction

S  denotes no or slight reaction 

M denotes moderate reaction

V  denotes violent reaction

Bold notates exceedance of net acidity action criteria or ASSMAC indicator

- -ASSMAC Indicators

Coarse Texture: 'Sands to loamy sands'

<4 <3.5 >1Medium Texture: 'Sandy loams to light clays'

Location

Sample 

Depth a 

(m)

Sample Description
Soil Textural 

Classification

Screening Test Results

-

Fine Texture: 'Medium to heavy clays'

-

Strength of 

Reactionb pHKCL

pH

Laboratory Results

-

Scr (%S)

-

Titratable 

Actual Acidity 

(TAA) 

[%sulfur]

Acid 

Neutralising 

Capacity (ANC) 

[%sulfur]

s-SNAS 

(%sulfur)

Sum of Existing 

and Potential 

Acidity 

(%sulfur)
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7. Proposed Development 

It is understood that the proposed development within the current site comprises pedestrian 

footbridges crossing Kincumber Creek, on both the eastern and western sides of Empire Bay Drive.  

Furthermore, it is understood that the key features of the project are to include: 

• Each footbridge is to comprise a single span bridge structure supported on foundations 

positioned behind the embankments of Kincumber Creek.   

• Disturbance of site soils would to be limited to the crest of the creek embankments and then soils 

behind the embankments.  It is considered unlikely sediments within Kincumber Creek would be 

disturbed for the pedestrian footbridge structures. 

 

DP was not advised of the proposed depth of disturbance (excavation) at the time of preparing this 

report; however, it has been assumed that disturbance of site soils for the bridges-supporting span 

would limited to approximately 1.0 m depth and therefore limited to the existing filling materials 

encountered in Bores 201 to 204.  However, piled foundations are expected to be extended to 

minimum depths of 4.0 m to 6.0 m below existing site levels.  On this basis it is possible that 

installation of piled foundations will disturb natural alluvial soils identified in Bores 201 to 204.  

 

 

 

8. Discussion of Results 

The local acid sulfate risk mapping indicates that the site is located on the boundary of areas mapped 

as either having a high risk of acid sulfate soils, being disturbed terrain or no known occurrence of acid 

sulfate soils.  The mapping indicates that the site has a risk of being affected by acid sulfate soils and 

that further investigation was warranted as part of future development at the site.     

 

Samples of the soils encountered during the investigation were screened for the presence of acid 

sulfate soils.  The results of the screening tests for pH in H2O (pHF) were in the range of 4.6 to 7.3 pH 

units.  This usually indicates that actual acid sulfate soil (AASS) is not present.  This interpretation is 

based on the ASSMAC guidelines (Ref 1) which suggests that oxidation of pyrite would be likely to 

have already occurred if pHF is less than 4 pH units.    

 

The results of the initial screening tests for pH following addition of hydrogen peroxide (pHFOX) were in 

the range of 2.1 to 6.2 pH units.  The ASSMAC guidelines suggest that potential acid sulfate soil 

(PASS) conditions may be present where pH in hydrogen peroxide solution (pHFOX) is less than 3.5 pH 

units.  This condition did, however, occur in nine of the samples screened and therefore suggests that 

PASS may be present. 

 

The ASSMAC guidelines also suggest that potential acid sulfate soil conditions may be present where 

the difference between pH in H2O (pHF) and pH in H2O2 (pHFOX) is at least 1 pH unit.  This occurred in 

seven of the 22 samples screened.  The elevated changes recorded for some samples are, however, 

likely to be attributed to the presence of trace organic matter (rootlets) or potentially dissolved iron 

and/or aluminium present at low pH, which can be a source of acidity through hydrolysis reactions.  

 

Further indications of the presence of acid sulfate soils include change in colour after oxidation, 

effervescence, and generation of heat.  Whilst effervescence was observed in most samples during 

screening, a change in colour or generation of heat was not noted. 
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The screening results suggest that acid sulfate soils could be present at the site, however, these tests 

are only considered to be indicator tests.  The screening tests were then used as a basis to determine 

which samples warranted further detailed testing.   

 

Based on the initial screening results using soil pH in water and soil pH after oxidation using hydrogen 

peroxide as an indicator, together with the acid sulfate mapping for the area, Chromium Reducible 

Sulfur (Scr) suite testing was carried out on ten selected samples collected from the boreholes as 

outlined in Table 2.  The results of Scr testing on the soil samples collected were compared against the 

ASSMAC Guidelines (Ref 1) for disturbance of more than 1000 tonnes of material. 

 

The action criterion on which the presence of ASS is made from the Scr testing and which may trigger 

a requirement for an acid sulfate management plan is also based on the Soil Management Guidelines 

(Ref 2) and the Laboratory Methods Guidelines (Ref 3) as follows:   

 

Net acidity = Potential Sulfidic Acidity + Actual Acidity + Retained Acidity – measured ANC/FF 

 

Where: ANC = Acid Neutralising Capacity 

  FF = Fineness Factor of soils (taken as 1.5) 

 

The exact equation used to determine the net acidity is dependent on the pHKCl of the soil.  

Furthermore, recent guidance has advised against the use of ANC in most cases and therefore the net 

acidity term is more accurately identified as the sum of existing and potential acidity. 

 

Based on the results of the laboratory testing the following discussion is provided: 

• Five samples of the natural soils reported titratable actual acidity (TAA) that exceeded the acid 

sulfate soil action criteria (TAA result >0.03%S); 

• Samples of the natural dark grey or brown mix of clayey silt, silt and silty sand generally reported 

low but reportable concentrations of Scr (i.e. Scr result ranged between 0.005%S and 0.01%S).  

The sample of the dark brown silty sand with clay within the southern portion of the site (i.e. EBD-

AT-14) reported no reportable concentrations of Scr (i.e. result <0.005%S);  

• All samples tested reported low soluble sulfur (SKCL) concentrations (SKCL result <0.03%S); and 

• The three of the four samples of the natural silty alluvial soils collected from the north-west portion 

of the site reported net acidity levels (without Excess Acid Neutralising Capacity – ANCE) that 

exceeded the acid sulfate soil action criteria.   

 

The results of this assessment combined with the samples screened and tested for the DSI (DP, 

2017a) indicate the following: 

• The natural soils comprising dark grey or brown mix of clay, silt and sand and light grey mix of 

clay or sand encountered in Bores 201 to 204 in all areas proposed to be disturbed for the 

footbridge at Empire Bay Drive are considered to be acid sulfate soils.  These soils were 

encountered at depths below 1.0 m to 2.6 m (beneath non-acid sulfate soil filling);  

• Kincumber Creek sediments comprising a mix of grey and brown clayey silty sand are considered 

to be acid sulfate soils.  These sediments were encountered from the ground surface within the 

creek.  
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9. Conclusions and Recommendations  

DP has undertaken an acid sulfate soil assessment and management plan for proposed pedestrian 

footbridges at Empire Bay Drive, Kincumber.  The results of the current assessment combined with the 

results of the acid sulfate soil assessments in nearby areas (DP, 2017a and DP, 2018a) indicate that 

natural soils in all areas surrounding Kincumber Creek and Kincumber Creek sediments are acid 

sulfate soils, and therefore would require management during the redevelopment process, if disturbed.   

 

It should be noted, however, that based on conditions encountered in Bores 201 to 204, it is expected 

that disturbance of acid sulfate soils is to be limited to that required for the construction piled 

foundations.  Piled foundations are expected to be extended to minimum depths of 4.0 m to 6.0 m 

below existing site levels.  This should be confirmed following finalisation of the design for the 

pedestrian bridges and also by inspection during construction.   

 

It is recommended that any excavation or disturbance of site soils be undertaken with reference to a 

specific acid sulfate soil management plan presented in Section 10.  

 

 

 

10. Acid Sulfate Soil Management Plan  

10.1 Overview 

The results of the ASS investigation indicate that works that will disturb acid sulfate soils are expected 

to be limited to that required for the construction piled foundations supporting the proposed pedestrian 

bridges.  Furthermore, the results indicate the natural dark grey or brown mix of clay, silt and sand and 

light grey mix of clay or sand are acid sulfate soils.  These soils were encountered at depths below 

1.0 m to 2.9 m (beneath non-acid sulfate soil filling).  The exact depth of acid sulfate soils should be 

confirmed through inspection and testing during the construction work by a suitably qualified 

professional.   

 

Furthermore, it is understood that groundwater extraction for dewatering of excavations will not be 

required.  

 

Disturbance of acid sulfate soils must be managed to avoid the release of acid and associated metal 

contaminants into the environment.   

 

Based on the results of the laboratory chromium suite testing, liming of the excavated soils is required.  

This is in order to neutralise acid generated by the oxidation of pyritic material contained within the soil 

when released into aerobic conditions.  It follows that, where lime neutralisation treatment is to be 

undertaken, it will require management in a controlled environment, in a bunded and lined pad with 

perimeter drainage and a sump.  This is to enable the collection and separate treatment of any acid 

leachate formed during the soil drying and liming process. 

 

It should be noted that saturated soil cannot be neutralised effectively with lime, particularly where it is 

cohesive (i.e. comprises a majority of silt/clay sized particles).  This is because the lime must be well 

mixed into the soil and this cannot be performed when the soil is overly wet and ‘sticky’.  Hence, the 

excavated soil must be dried back on a limed pad, before effective mixing can take place with 

earthmoving machinery.  Wet weather will thus have a potential to delay the lime treatment process. 
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All water draining from the soil, once it is removed from the excavation, should be considered as 

potentially acidic and should be separated in a controlled area, such as the above referred bunded 

and lined pad, and not allowed to flow back into waterways or stormwater until it has been tested for 

pH and other environmental tests as outlined in Section 10.6.  All leachate generated from the drying 

pads must be tested and treated prior to release to meet the criteria presented in Table 2 of 

Section 10.6. 

 

 

10.2 Liming Rates 

Based on the assessment results, natural soils that are to be disturbed during construction activities 

are to be treated using lime prior to reuse or disposal.  Table 4 below provides indicative liming rates 

for neutralisation of the acid sulfate soils likely to be disturbed. 

 
Table 4:  Indicative liming rates for various depths of disturbance  

Material 
Highest Net Acidity 

(%S) 

‘Ag’ Lime Application Rate for 
Treatment 

Guard Layers
#
 

(kg/m
2
 per m 

height) 

Stockpiled 
Soil* (kg/m

3
) 

Natural dark grey or brown mix of clay, silt and sand 

and light grey mix of clay or sand encountered at 

depths below 1.0 m to 2.9 m below exist ground 

levels 

1.3 10 80 

#
 Refer to Figure 9 

* Assumed stockpiled soil density of 1.3 t/m
3
  

 

Control of the excavation process will be necessary to separate the various material types (i.e. filling 

and natural soils) and to ensure that the appropriate level of lime neutralisation treatment is applied to 

the corresponding material.   

 

 

10.3 Neutralisation Pads and Treatment of Soil 

Neutralisation of ASS should be carried out as follows: 

• Prepare a liming pad/stockpile site of appropriate area for the volume of soil to be treated. The 

pad should be prepared on relatively level or gently sloping ground to minimise the risk of any 

potential instability issues, with a natural (or shaped) fall to the local drainage sump. 

• Where the subgrade soils are other than low permeability clays, the surface of the pad should be 

lined with selected approved compacted clay (at least two layers to a combined compacted 

thickness of 0.5m) or a geosynthetic liner (refer Figure 9 below).  Where the subgrade soils 

comprise low permeability clay, no clay or geosynthetic lining will be required.  

• A guard layer of fine agricultural lime (‘ag’ lime) should be applied over the clay subgrade or 

compacted clay liner, to neutralise downward seepage.  This guard layer of lime should be 

applied at a rate appropriate to the material to be treated (refer Table 4 above) for every 1 m 

height of stockpiled soil.    



 Page 19 of 25 

Acid Sulfate Soil Assessment and Management Plan, Proposed Pedestrian Footbridges 83229.02.R.001.Rev0 
Empire Bay Drive, Kincumber June 2018 

 

• The excavated soil should then be spread onto the guard layer in layers of 200mm to 300mm 

thickness, leaving a 1 m flat area between the toe of the spread soil and the containment bund or 

drain. When spreading the first soil layer, care should be taken not to churn up the lime guard 

layer.  

• Let the soil dry back to facilitate lime mixing (if too wet, then adequate mixing of lime cannot be 

undertaken).  

• Apply ‘ag’ lime to the stockpiled soil, at the indicative liming rate in Table 4 above, over each 

spread layer and harrow for thorough mixing prior to spreading the next layer.   

• The results of validation testing (refer Section 10.6) should confirm that the ASS has been 

adequately neutralised in each layer prior to placement of the next layer to be treated.  

• Continue the spreading/liming/harrowing/verification testing cycle until excavation is finished. 

• Liming pads should be bunded off, and a circumference drain excavated to collect and localise 

leachate. The drain and inner bund slopes should be covered with a layer of fine lime applied to 

neutralise any possible leachate migrating from the stockpiled material. 

• When testing indicates that lime neutralisation is complete, then the stockpiled soil may be 

removed from the liming/neutralisation pad. 

 

 
Figure 9:  Schematic cross section of treatment pad, from SMG (Ref 2) 

 

Allowances should be made during construction planning to resume sufficient land to allow for these 

liming pads.  Leachate collection location, lining and construction should be similarly pre-planned. 

 

 

10.4 Neutralising Materials 

Agricultural lime (‘ag’ lime) should be used as the preferred neutralisation material for the 

management of ASS as it is usually the cheapest and most readily available product for soil 

neutralisation.  This material is strongly alkaline (pH of 8.5 to 9), it is of low solubility, and does not 

present any handling problems.  The ‘ag’ lime comprises calcium carbonate, typically made from 

limestone that has been finely ground and sieved to a fine powder. 

 

The ‘ag’ lime purity should preferably be 95% or better, (ie. NV >95, where NV is the neutralising 

value, a term used to rate the neutralising power of different forms of materials relative to pure, fine 

calcium carbonate which is designated NV = 100).  ‘Ag’ lime is typically sold at an NV of 95% to 98%. 

There could be economic justification for using a less pure grade of ag lime; however, under these 

circumstances, the individual lime dosing rates should be increased by a factor of 100/NV. 
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Due to its low solubility in water, ‘ag’ lime is not suitable for the neutralisation of leachate, which 

requires a product with a very quick reaction and high solubility.  The most suitable neutralising agent 

for leachate and retained drainage water is slaked lime or quicklime (calcium hydroxide).  This is made 

by treating burnt lime (calcium oxide) with water (slaking) and comes as a fine white powder.  It has a 

typical NV of about 135.  Due to its very strong alkalinity (pH of about 12.5 to 13), slaked lime or 

quicklime should not be allowed to come into contact with the skin or be inhaled. 

 

 

10.5 Risk Categorisation 

Based on the results of the laboratory tests, it is concluded that all natural soils that are likely to be 

disturbed during construction of foundations for the proposed footbridges will require lime treatment 

upon excavation.  The SMG (Ref 2) relate environmental risk from ASS by the treatment level and 

volume of disturbance of ASS.  This document indicates that the proposed disturbance of a relatively 

small volume of soils is likely to be considered “Category M” or moderate level of treatment. 

 

The Soil Management Guidelines (Ref 2) confirm that a formal ASS Management Plan is required as 

part of the proposed development, and that the following practices are to be included:   

• Segregation of non-acid sulfate soils from ASS (i.e. filling from natural soils);  

• Verification that the ASS has been appropriately treated and that ‘ag’ lime has been thoroughly 

mixed with the soil;  

• Substantial bunding of the treatment area using non-ASS material (refer Section 10.3 above); 

• Monitoring of pH of any pools of water collected within the bund, particularly after rain, and 

treatment of water to maintain pH values within 6.5 to 8.5 pH units for the site (refer Section 10.6); 

• Prevent infiltration passing through ASS to groundwater and apply an extra guard layer of ‘ag’ 

lime to intercept any infiltration from ASS (refer Section 10.3). 

 
 

10.6 Verification Testing 

Based on a “Category M” treatment level, verification testing of the soil and drainage water is required 

to be conducted after the addition of lime to test whether or not mixing has been adequate, and to 

reduce the risk of acidic water being returned to other watercourses.  Based on the amount of soil to 

be treated (assumed to be approximately 10 m
3
 in situ), the original intensity of testing during 

investigation, and the net acidity of the soil prior to treatment, validation samples of soil should be 

collected and tested for field pH screening and chromium suite, at a frequency of approximately one 

per material type (refer to Table 4 above) or per 10 m
3
 of treated soil (whichever is the greater 

frequency).  In addition to this, however, at least one sample should be taken per 200mm to 300mm 

deep soil stockpile layer per bunded area and may result in a greater number of samples than 

indicated above.   
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In addition, the pH of all ponded drainage water around the confines of the treatment bunds should be 

measured daily and results assessed against the criteria provided in Table 5.  The soil and water 

contained within the bunded treatment area should not be removed until the target values presented in 

Table 4 below have been achieved.  Similarly, additional layers of soil should not be added to the 

bunded stockpile for treatment until the underlying layers have been validated. 

 
Table 4:  Target Levels of Neutralised Soil and Water   

Test Component Target Level 
 

 
 
 
 
 
 
 
 

Monitoring of water 

pH 6.5 < pH < 8.5 

 

 
Turbidity 

To comply with either values determined in 

consultation with the Authority (i.e. CCC) or 

less than local background levels (baseline 

monitoring required). 

 

 

Aluminium (Al) and Iron (Fe) 

Establish local water quality data prior to site 

disturbance and ensure that these values are 

not exceeded. 

 

 
Dissolved Oxygen 

To comply with either values determined in 

consultation with the Authority (i.e. CCC) or 

less than local background levels (baseline 

monitoring required). 

Field screening of soil pHF 5.5 < pHF ≤ 8.5 

 

Acid based accounting of 

soil (Chromium Suite test 

method)* 

Net acidity (using appropriate 

fine factor) 

 
Zero or negative 

pHKCL pHKCL ≥ 6.5 

TAA Zero 

* Based on Section 3.6 of Chapter A (Overview) of the LMG (Ref 3) 

 

It should be noted that chromium suite tests will require at least four days turnaround, possibly longer, 

and hence sufficient time should be allowed in the treatment programme for such verification testing.  

Only appropriately skilled staff, such as available through DP, should collect and test verification 

samples.  In addition to normal daily supervision of the soil management process, it is suggested that 

regular formal inspections be undertaken. 

 

 

10.7 Management of the Banks and Beds of Creeks 

Based on our understanding of the proposed development (refer to Section 7) combined with the 

subsurface condition encountered in Bores 201 to 204, disturbance of site soils would generally be 

limited to filling at the crest of the creek embankments and then filling behind the embankments.  It is 

considered unlikely natural soils and sediments within Kincumber Creek would be disturbed for the 

pedestrian footbridge structures.   

 

On this basis, management of Kincumber Creek banks and beds would comprise the following: 
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• Establishment of an exclusions zone above the high water flood zone on the bank of Kincumber 

Creek comprising sediment erosion controls and mesh fencing with appropriate signage. 

• Incorporation into the construction environmental management plan (CEMP) that any proposed 

work in the exclusion zone should only be completed following specific assessment of acid sulfate 

soil conditions (i.e. inspection to determine soil type to be disturbed) and (if required) 

management of natural soil disturbed in accordance with this acid sulfate soil management plan. 

 

 

10.8 Emergency Response Procedures (Contingency Plan) 

Construction activities which may cause potential environmental threats are summarised in Table 6 

below together with recommendations for “Emergency Response Procedures”. 
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Table 6:  Emergency Response Procedures 

Construction 

Activity 

 

Potential Environmental Threat 

 

Emergency Response 

Excavations Flooding of open excavation 

causing adjacent groundwater 

levels to rise, leading to potential 

acid leachate once the 

excavation is drained 

• Inform site foreman and project manager/ 
environmental officer; 

• Determine pH of groundwater / floodwater in 
excavation; 

• Correct groundwater / floodwater pH by 
application of slaked lime to bring pH in range 
of 6.5 to 8.5; 

• Drain pit to tanks/ponds for water quality 
assessment prior to discharge. 

Stockpiling / 

Neutralisation 

Stockpile washes or slips outside 

of bunded lime pad 
• Inform site foreman and project manager/ 

environmental officer; 

• Estimate volume of material breeching bund; 

• Conduct pH analysis of adjacent watercourses 
(if any); 

• Remove breeched soil into a bunded limed pad; 

• Over-excavate contaminated area to 0.2m 
depth, apply and mix lime at rate as for guard 
layers (10 kg lime per m

2
 of surface). 

Breach in stockpile containment 

bund 

• Inform site foreman and project manager/ 
environmental officer; 

• Close breach in bund; 

• Conduct pH analysis of adjacent watercourses 
(if any); 

• Correct pH in any adjacent watercourse (if 
required). 

Work in Exclusion 

Zone 

Disturbance of acid sulfate soils 

in environmentally sensitive zone 

• Stop work; 

• Inform site foreman and project manager/ 
environmental officer; 

• Reinstate any unapproved works to minimise 
potential for environmental impact; 

• Contact appropriately skilled staff, such as 
available through DP, should inspect, collect and 
test verification samples. 

 

For all construction activity incidents which pose an environmental threat, an incident report must be 

completed in order that: 

• The cause of the incident may be determined; determine how the incident occurred; 

• Additional control measures may be implemented; and 

• Work procedures may be modified to reduce the likelihood of the incident re-occurring. 
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12. Limitations 

Douglas Partners (DP) has prepared this report for this project at Empire Bay Dive, Kincumber in 

accordance with DP’s email proposal titled ‘Variation 1’, dated 5 March 2018 and acceptance received 

from Peter Wark of AT&L & Associates Pty Ltd dated 19 March 2018.  The work was carried out under 

an amended AT&L & Associates Pty Ltd Professional Services Agreement dated 29 August 2017.  

This report is provided for the exclusive use of AT&L & Associates Pty Ltd and NSW Roads and 

Maritime for this project only and for the purposes as described in the report.  It should not be used by 

or relied upon for other projects or purposes on the same or other site or by a third party.  Any party so 

relying upon this report beyond its exclusive use and purpose as stated above, and without the 

express written consent of DP, does so entirely at its own risk and without recourse to DP for any loss 

or damage.  In preparing this report DP has necessarily relied upon information provided by the client 

and/or their agents.  

 

The results provided in the report are indicative of the sub-surface conditions on the site only at the 

specific sampling and/or testing locations, and then only to the depths investigated and at the time the 

work was carried out.  Sub-surface conditions can change abruptly due to variable geological 

processes and also as a result of human influences.  Such changes may occur after DP’s field testing 

has been completed.  

 

DP’s advice is based upon the conditions encountered during this investigation.  The accuracy of the 

advice provided by DP in this report may be affected by undetected variations in ground conditions 

across the site between and beyond the sampling and/or testing locations.  The advice may also be 

limited by budget constraints imposed by others or by site accessibility.  

 

  



 Page 25 of 25 

Acid Sulfate Soil Assessment and Management Plan, Proposed Pedestrian Footbridges 83229.02.R.001.Rev0 
Empire Bay Drive, Kincumber June 2018 

 

This report must be read in conjunction with all of the attached and should be kept in its entirety 

without separation of individual pages or sections.  DP cannot be held responsible for interpretations 

or conclusions made by others unless they are supported by an expressed statement, interpretation, 

outcome or conclusion stated in this report.  

 

This report, or sections from this report, should not be used as part of a specification for a project, 

without review and agreement by DP.  This is because this report has been written as advice and 

opinion rather than instructions for construction. 

 

The contents of this report do not constitute formal design components such as are required, by the 

Health and Safety Legislation and Regulations, to be included in a Safety Report specifying the 

hazards likely to be encountered during construction and the controls required to mitigate risk.  This 

design process requires risk assessment to be undertaken, with such assessment being dependent 

upon factors relating to likelihood of occurrence and consequences of damage to property and to life.  

This, in turn, requires project data and analysis presently beyond the knowledge and project role 

respectively of DP.  DP may be able, however, to assist the client in carrying out a risk assessment of 

potential hazards contained in the Comments section of this report, as an extension to the current 

scope of works, if so requested, and provided that suitable additional information is made available to 

DP.  Any such risk assessment would, however, be necessarily restricted to the geotechnical / 

environmental / groundwater components set out in this report and to their application by the project 

designers to project design, construction, maintenance and demolition. 

 

 

 

 

Douglas Partners Pty Ltd 
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Introduction 
These notes have been provided to amplify DP's 

report in regard to classification methods, field 

procedures and the comments section.  Not all are 

necessarily relevant to all reports. 

 

DP's reports are based on information gained from 

limited subsurface excavations and sampling, 

supplemented by knowledge of local geology and 

experience.  For this reason, they must be 

regarded as interpretive rather than factual 

documents, limited to some extent by the scope of 

information on which they rely. 

 

 

Copyright 
This report is the property of Douglas Partners Pty 

Ltd.  The report may only be used for the purpose 

for which it was commissioned and in accordance 

with the Conditions of Engagement for the 

commission supplied at the time of proposal.  

Unauthorised use of this report in any form 

whatsoever is prohibited. 

 

 

Borehole and Test Pit Logs 
The borehole and test pit logs presented in this 

report are an engineering and/or geological 

interpretation of the subsurface conditions, and 

their reliability will depend to some extent on 

frequency of sampling and the method of drilling or 

excavation.  Ideally, continuous undisturbed 

sampling or core drilling will provide the most 

reliable assessment, but this is not always 

practicable or possible to justify on economic 

grounds.  In any case the boreholes and test pits 

represent only a very small sample of the total 

subsurface profile. 

 

Interpretation of the information and its application 

to design and construction should therefore take 

into account the spacing of boreholes or pits, the 

frequency of sampling, and the possibility of other 

than 'straight line' variations between the test 

locations. 

 

 

Groundwater 
Where groundwater levels are measured in 

boreholes there are several potential problems, 

namely: 

• In low permeability soils groundwater may 

enter the hole very slowly or perhaps not at all 

during the time the hole is left open; 

• A localised, perched water table may lead to 

an erroneous indication of the true water 

table; 

• Water table levels will vary from time to time 

with seasons or recent weather changes.  

They may not be the same at the time of 

construction as are indicated in the report; 

and 

• The use of water or mud as a drilling fluid will 

mask any groundwater inflow.  Water has to 

be blown out of the hole and drilling mud must 

first be washed out of the hole if water 

measurements are to be made. 

 

More reliable measurements can be made by 

installing standpipes which are read at intervals 

over several days, or perhaps weeks for low 

permeability soils.  Piezometers, sealed in a 

particular stratum, may be advisable in low 

permeability soils or where there may be 

interference from a perched water table. 

 

 

Reports 
The report has been prepared by qualified 

personnel, is based on the information obtained 

from field and laboratory testing, and has been 

undertaken to current engineering standards of 

interpretation and analysis.  Where the report has 

been prepared for a specific design proposal, the 

information and interpretation may not be relevant 

if the design proposal is changed.  If this happens, 

DP will be pleased to review the report and the 

sufficiency of the investigation work. 

 

Every care is taken with the report as it relates to 

interpretation of subsurface conditions, discussion 

of geotechnical and environmental aspects, and 

recommendations or suggestions for design and 

construction.  However, DP cannot always 

anticipate or assume responsibility for: 

• Unexpected variations in ground conditions.  

The potential for this will depend partly on 

borehole or pit spacing and sampling 

frequency; 

• Changes in policy or interpretations of policy 

by statutory authorities; or 

• The actions of contractors responding to 

commercial pressures. 

If these occur, DP will be pleased to assist with 

investigations or advice to resolve the matter. 
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Site Anomalies 
In the event that conditions encountered on site 

during construction appear to vary from those 

which were expected from the information 

contained in the report, DP requests that it be 

immediately notified.  Most problems are much 

more readily resolved when conditions are 

exposed rather than at some later stage, well after 

the event. 

 

Information for Contractual Purposes 
Where information obtained from this report is 

provided for tendering purposes, it is 

recommended that all information, including the 

written report and discussion, be made available.  

In circumstances where the discussion or 

comments section is not relevant to the contractual 

situation, it may be appropriate to prepare a 

specially edited document.  DP would be pleased 

to assist in this regard and/or to make additional 

report copies available for contract purposes at a 

nominal charge. 

 

Site Inspection 
The company will always be pleased to provide 

engineering inspection services for geotechnical 

and environmental aspects of work to which this 

report is related.  This could range from a site visit 

to confirm that conditions exposed are as 

expected, to full time engineering presence on 

site. 
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Sampling 
Sampling is carried out during drilling or test pitting 

to allow engineering examination (and laboratory 

testing where required) of the soil or rock. 

 

Disturbed samples taken during drilling provide 

information on colour, type, inclusions and, 

depending upon the degree of disturbance, some 

information on strength and structure. 

 

Undisturbed samples are taken by pushing a thin-

walled sample tube into the soil and withdrawing it 

to obtain a sample of the soil in a relatively 

undisturbed state.  Such samples yield information 

on structure and strength, and are necessary for 

laboratory determination of shear strength and 

compressibility.  Undisturbed sampling is generally 

effective only in cohesive soils.  

 

 

Test Pits 
Test pits are usually excavated with a backhoe or 

an excavator, allowing close examination of the in-

situ soil if it is safe to enter into the pit.  The depth 

of excavation is limited to about 3 m for a backhoe 

and up to 6 m for a large excavator.  A potential 

disadvantage of this investigation method is the 

larger area of disturbance to the site. 

 

 

Large Diameter Augers 
Boreholes can be drilled using a rotating plate or 

short spiral auger, generally 300 mm or larger in 

diameter commonly mounted on a standard piling 

rig.  The cuttings are returned to the surface at 

intervals (generally not more than 0.5 m) and are 

disturbed but usually unchanged in moisture 

content.  Identification of soil strata is generally 

much more reliable than with continuous spiral 

flight augers, and is usually supplemented by 

occasional undisturbed tube samples. 

 

 

Continuous Spiral Flight Augers 
The borehole is advanced using 90-115 mm 

diameter continuous spiral flight augers which are 

withdrawn at intervals to allow sampling or in-situ 

testing.  This is a relatively economical means of 

drilling in clays and sands above the water table.  

Samples are returned to the surface, or may be 

collected after withdrawal of the auger flights, but 

they are disturbed and may be mixed with soils 

from the sides of the hole.  Information from the 

drilling (as distinct from specific sampling by SPTs 

or undisturbed samples) is of relatively low 

reliability, due to the remoulding, possible mixing 

or softening of samples by groundwater. 

 

 

Non-core Rotary Drilling 
The borehole is advanced using a rotary bit, with 

water or drilling mud being pumped down the drill 

rods and returned up the annulus, carrying the drill 

cuttings.  Only major changes in stratification can 

be determined from the cuttings, together with 

some information from the rate of penetration.  

Where drilling mud is used this can mask the 

cuttings and reliable identification is only possible 

from separate sampling such as SPTs. 

 

 

Continuous Core Drilling 
A continuous core sample can be obtained using a 

diamond tipped core barrel, usually with a 50 mm 

internal diameter.  Provided full core recovery is 

achieved (which is not always possible in weak 

rocks and granular soils), this technique provides a 

very reliable method of investigation. 

 

 

Standard Penetration Tests 
Standard penetration tests (SPT) are used as a 

means of estimating the density or strength of soils 

and also of obtaining a relatively undisturbed 

sample.  The test procedure is described in 

Australian Standard 1289, Methods of Testing 

Soils for Engineering Purposes - Test 6.3.1. 

 

The test is carried out in a borehole by driving a 50 

mm diameter split sample tube under the impact of 

a 63 kg hammer with a free fall of 760 mm.  It is 

normal for the tube to be driven in three 

successive 150 mm increments and the 'N' value 

is taken as the number of blows for the last 300 

mm.  In dense sands, very hard clays or weak 

rock, the full 450 mm penetration may not be 

practicable and the test is discontinued. 

 

The test results are reported in the following form. 

• In the case where full penetration is obtained 

with successive blow counts for each 150 mm 

of, say, 4, 6 and 7 as: 

4,6,7 

N=13 

• In the case where the test is discontinued 

before the full penetration depth, say after 15 

blows for the first 150 mm and 30 blows for 

the next 40 mm as: 

15, 30/40 mm 
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The results of the SPT tests can be related 

empirically to the engineering properties of the 

soils. 

 

 

Dynamic Cone Penetrometer Tests /  

Perth Sand Penetrometer Tests 
Dynamic penetrometer tests (DCP or PSP) are 

carried out by driving a steel rod into the ground 

using a standard weight of hammer falling a 

specified distance.  As the rod penetrates the soil 

the number of blows required to penetrate each 

successive 150 mm depth are recorded.  Normally 

there is a depth limitation of 1.2 m, but this may be 

extended in certain conditions by the use of 

extension rods.  Two types of penetrometer are 

commonly used. 

• Perth sand penetrometer - a 16 mm diameter 

flat ended rod is driven using a 9 kg hammer 

dropping 600 mm (AS 1289, Test 6.3.3).  This 

test was developed for testing the density of 

sands and is mainly used in granular soils and 

filling. 

• Cone penetrometer - a 16 mm diameter rod 

with a 20 mm diameter cone end is driven 

using a 9 kg hammer dropping 510 mm  (AS 

1289, Test 6.3.2).  This test was developed 

initially for pavement subgrade investigations, 

and correlations of the test results with 

California Bearing Ratio have been published 

by various road authorities. 
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Description and Classification Methods 
The methods of description and classification of 

soils and rocks used in this report are based on 

Australian Standard AS 1726-1993, Geotechnical 

Site Investigations Code.  In general, the 

descriptions include strength or density, colour, 

structure, soil or rock type and inclusions. 

 

Soil Types 
Soil types are described according to the 

predominant particle size, qualified by the grading 

of other particles present: 

 

Type Particle size (mm) 

Boulder >200 

Cobble 63 - 200 

Gravel 2.36 - 63 

Sand 0.075 - 2.36 

Silt 0.002 - 0.075 

Clay <0.002 

 

The sand and gravel sizes can be further 

subdivided as follows: 

 

Type Particle size (mm) 

Coarse gravel 20 - 63 

Medium gravel 6 - 20 

Fine gravel 2.36 - 6 

Coarse sand 0.6 - 2.36 

Medium sand 0.2 - 0.6 

Fine sand 0.075 - 0.2 

 

The proportions of secondary constituents of soils 

are described as: 

 

Term Proportion Example 

And Specify Clay (60%) and 

Sand (40%) 

Adjective 20 - 35% Sandy Clay 

Slightly 12 - 20% Slightly Sandy 

Clay 

With some 5 - 12% Clay with some 

sand 

With a trace of 0 - 5% Clay with a trace 

of sand 

 

 

 

 

 

 

 

Definitions of grading terms used are: 

• Well graded - a good representation of all 

particle sizes 

• Poorly graded - an excess or deficiency of 

particular sizes within the specified range 

• Uniformly graded - an excess of a particular 

particle size 

• Gap graded - a deficiency of a particular 

particle size with the range 

 

Cohesive Soils 
Cohesive soils, such as clays, are classified on the 

basis of undrained shear strength.  The strength 

may be measured by laboratory testing, or 

estimated by field tests or engineering 

examination.  The strength terms are defined as 

follows: 

 

Description Abbreviation Undrained 
shear strength 

(kPa) 

Very soft vs <12 

Soft s 12 - 25 

Firm f 25 - 50 

Stiff st 50 - 100 

Very stiff vst 100 - 200 

Hard h >200 

 

Cohesionless Soils 
Cohesionless soils, such as clean sands, are 

classified on the basis of relative density, generally 

from the results of standard penetration tests 

(SPT), cone penetration tests (CPT) or dynamic 

penetrometers (PSP).  The relative density terms 

are given below: 

 

Relative 
Density 

Abbreviation SPT N 
value 

CPT qc 
value 
(MPa) 

Very loose vl <4 <2 

Loose l 4 - 10 2 -5 

Medium 

dense 

md 10 - 30 5 - 15 

Dense d 30 - 50 15 - 25 

Very 

dense 

vd >50 >25 
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Soil Origin 
It is often difficult to accurately determine the origin 

of a soil.  Soils can generally be classified as: 

• Residual soil - derived from in-situ weathering 

of the underlying rock;  

• Transported soils - formed somewhere else 

and transported by nature to the site; or 

• Filling - moved by man. 

 

Transported soils may be further subdivided into: 

• Alluvium - river deposits 

• Lacustrine - lake deposits 

• Aeolian - wind deposits 

• Littoral - beach deposits 

• Estuarine - tidal river deposits 

• Talus - scree or coarse colluvium 

• Slopewash or Colluvium - transported 

downslope by gravity assisted by water.  

Often includes angular rock fragments and 

boulders. 
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Introduction 
These notes summarise abbreviations commonly 

used on borehole logs and test pit reports. 

 

 

Drilling or Excavation Methods 
C Core drilling 

R Rotary drilling 

SFA Spiral flight augers 

NMLC Diamond core - 52 mm dia 

NQ Diamond core - 47 mm dia 

HQ Diamond core - 63 mm dia 

PQ Diamond core - 81 mm dia 

 

 

Water 
� Water seep 

� Water level 

 

 

Sampling and Testing 
A Auger sample 

B Bulk sample 

D Disturbed sample 

E Environmental sample 

U50 Undisturbed tube sample (50mm) 

W Water sample 

pp Pocket penetrometer (kPa) 

PID Photo ionisation detector 

PL Point load strength Is(50) MPa 

S Standard Penetration Test 

V Shear vane (kPa) 

 

 

Description of Defects in Rock 
The abbreviated descriptions of the defects should 

be in the following order: Depth, Type, Orientation, 

Coating, Shape, Roughness and Other.  Drilling 

and handling breaks are not usually included on 

the logs. 

 

Defect Type 

B Bedding plane 

Cs Clay seam 

Cv Cleavage 

Cz Crushed zone 

Ds Decomposed seam 

F Fault 

J Joint 

Lam Lamination 

Pt Parting 

Sz Sheared Zone 

V Vein 

 

 

 

Orientation 

The inclination of defects is always measured from 

the perpendicular to the core axis. 

 

h horizontal 

v vertical 

sh sub-horizontal 

sv sub-vertical 

 

 

Coating or Infilling Term 

cln clean 

co coating 

he healed 

inf infilled 

stn stained 

ti tight 

vn veneer 

 

 

Coating Descriptor 

ca calcite 

cbs carbonaceous 

cly clay 

fe iron oxide 

mn manganese 

slt silty 

 

 

Shape 

cu curved 

ir irregular 

pl planar 

st stepped 

un undulating 

 

 

 

Roughness 

po polished 

ro rough 

sl slickensided 

sm smooth 

vr very rough 

 

 

 

Other 

fg fragmented 

bnd band 

qtz quartz 
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Graphic Symbols for Soil and Rock 
 
General 

 

 

 

 

 

 

 
Soils 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 Sedimentary Rocks 

 

 

 

 

 

 

 

 

 

 

 
 
 Metamorphic Rocks 

 

 

 

 
 
 
 Igneous Rocks 

 

 

 

 

 

 

Road base 

Filling 

Concrete 

Asphalt 

Topsoil 

Peat 

Clay 

Conglomeratic sandstone 

Conglomerate 

Boulder conglomerate 

Sandstone 

Slate, phyllite, schist 

Siltstone 

Mudstone, claystone, shale 

Coal 

Limestone 

Porphyry 

Cobbles, boulders 

Sandy gravel 

Laminite 

Silty sand 

Clayey sand 

Silty clay 

Sandy clay 

Gravelly clay 

Shaly clay 

Silt 

Clayey silt 

Sandy silt 

Sand 

Gravel 

Talus 

Gneiss 

Quartzite 

Dolerite, basalt, andesite 

Granite 

Tuff, breccia 

Dacite, epidote 
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Pedestrian Footbridge Borehole Logs (Bore 201 to Bore 206) 
 
 
 
 
 

  



TOPSOIL/FILLING:  Brown, silty sand topsoil/filling, sand
is fine grained, with some fine to medium grained
sub-angular to sub-rounded gravel and trace rootlets, dry

FILLING:  Brown, silty sand filling, sand is fine grained,
with some fine to medium grained sub-angular to
sub-rounded gravel, dry

FILLING:  Brown, gravelly sand filling, sand is fine to
medium grained, gravel is fine to medium grained
sub-angular, moist

SANDY SILT:  Soft, dark grey, low plasticity sandy silt,
sand is fine grained, with trace organics, M>Wp

SANDY CLAY:  Soft, dark grey, low plasticity sandy clay,
sand is fine grained, with trace organics, M>Wp

CLAYEY SAND:  Very loose, dark grey, clayey sand, sand
is fine to medium grained, wet

SAND:  Loose, light grey, fine grained sand, with trace
fines, wet

- becoming clayey sand at 3.8m

CLAY:  Stiff, light grey, high plasticity clay, with trace fine
grained sand, M=Wp
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Sampling & In Situ Testing

1

2

3

4

CLIENT:
PROJECT:
LOCATION: Empire Bay Drive, Kincumber

SAMPLING & IN SITU TESTING LEGEND
A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample Water seep S Standard penetration test
E Environmental sample Water level V Shear vane (kPa)

BORE No:  201
PROJECT No:  83229.01
DATE:  10/4/2018
SHEET  1  OF  2

DRILLER:  S Kennedy LOGGED:  J Rayner CASING:  3.0 NW

AT & L & Associates Pty Ltd
Proposed Pedestrian Footbridge

REMARKS:

RIG:  Scout 1 (Traccess)

WATER OBSERVATIONS:

TYPE OF BORING:

Free Groundwater Observed at ~2.0m

100mm    TC-bit auger to 4.0m, then wash bore to 8.5m

Location coordinates are in MGA94 Zone 56 H. Refusal with wash bore at 8.5m

SURFACE LEVEL:  2.3 AHD
EASTING:     350912.8
NORTHING:   6295380.7
DIP/AZIMUTH: 90°/--

 BOREHOLE LOG 

Dynamic Penetrometer Test
(blows per 150mm)

5 10 15 20

Sand Penetrometer  AS1289.6.3.3
Cone Penetrometer  AS1289.6.3.2

PID=<1ppm

PID=<1ppm

3,8,7
N = 15

PID=<1ppm

PID=<1ppm

3,1,0
N = 1

PID=<1ppm

PID=<1ppm

PID=<1ppm

0,1,2
N = 3

no sample recovery

PID=<1ppm

PID=<1ppm

PID=<1ppm

3,5,6
N = 11

pp = 200

PID=<1ppm

E

E

S

E

E

S

E

E

E

S

D

D

D

S

D

0.1

0.5

0.95
1.0

1.5

1.95
2.0

2.5

3.0

3.45
3.5

4.0

4.5

4.6

4.9
4.95



CLAY:  Stiff, light grey, high plasticity clay, with trace fine
grained sand, M=Wp  (continued)

CLAY:  Very stiff, brown/red/orange mottled light grey,
high plasticity clay, with trace fine grained sand and fine to
medium grained sub-angular ironstone gravel, M=Wp

- light grey mottled brown/red/orange at 7.2m

Bore discontinued at 8.5m. Refusal on weathered rock?
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Sampling & In Situ Testing
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CLIENT:
PROJECT:
LOCATION: Empire Bay Drive, Kincumber

SAMPLING & IN SITU TESTING LEGEND
A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample Water seep S Standard penetration test
E Environmental sample Water level V Shear vane (kPa)

BORE No:  201
PROJECT No:  83229.01
DATE:  10/4/2018
SHEET  2  OF  2

DRILLER:  S Kennedy LOGGED:  J Rayner CASING:  3.0 NW

AT & L & Associates Pty Ltd
Proposed Pedestrian Footbridge

REMARKS:

RIG:  Scout 1 (Traccess)

WATER OBSERVATIONS:

TYPE OF BORING:

Free Groundwater Observed at ~2.0m

100mm    TC-bit auger to 4.0m, then wash bore to 8.5m

Location coordinates are in MGA94 Zone 56 H. Refusal with wash bore at 8.5m

SURFACE LEVEL:  2.3 AHD
EASTING:     350912.8
NORTHING:   6295380.7
DIP/AZIMUTH: 90°/--

 BOREHOLE LOG 

Dynamic Penetrometer Test
(blows per 150mm)

5 10 15 20

Sand Penetrometer  AS1289.6.3.3
Cone Penetrometer  AS1289.6.3.2

PID=<1ppm

pp = 150-200

PID=<1ppm

5,11,13
N = 24

pp = 300

PID=<1ppm

5,10,11
N = 21

pp = 300

D

D

S

D

S

4.95
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6.0
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6.4
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7.9
7.95



FILLING:  Grey, sandy gravel filling, gravel is fine to
medium grained sub-angular, sand is fine to coarse
grained, dry

FILLING:  Dark brown, low plasticity sandy clay filling,
sand is fine grained, with trace fine to medium
sub-angular gravel and brick fragments, M<Wp

FILLING:  Brown, fine to medium grained sand filling, with
some fine to medium grained sub-angular gravel and
trace clay, dry

FILLING:  Yellow/brown, fine to medium grained sand
filling (trench backfill material), dry

- wet at 2.0m

- with trace clay at 2.3m

CLAY:  Firm to stiff, grey, medium plasticity clay, with
trace fine grained sand, M=Wp

CLAYEY SAND:  Medium dense, light grey, clayey sand,
sand is fine to medium grained, moist
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Sampling & In Situ Testing
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CLIENT:
PROJECT:
LOCATION: Empire Bay Drive, Kincumber

SAMPLING & IN SITU TESTING LEGEND
A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample Water seep S Standard penetration test
E Environmental sample Water level V Shear vane (kPa)

BORE No:  202
PROJECT No:  83229.01
DATE:  10/4/2018
SHEET  1  OF  2

DRILLER:  S Kennedy LOGGED:  J Rayner CASING:  3.0 NW

AT & L & Associates Pty Ltd
Proposed Pedestrian Footbridge

REMARKS:

RIG:  Scout 1 (Traccess)

WATER OBSERVATIONS:

TYPE OF BORING:

Free Groundwater Observed at ~2.5m

100mm    TC-bit auger to 2.5m, then wash bore to 9.95m

Location coordinates are in MGA94 Zone 56 H.

SURFACE LEVEL:  2.2 AHD
EASTING:     350905.3
NORTHING:   6295354.5
DIP/AZIMUTH: 90°/--

 BOREHOLE LOG 

Well

Construction

Details

PID=<1ppm

PID=<1ppm

4,9,8
N = 17

PID=<1ppm

PID=<1ppm

1,0,1
N = 1

PID=<1ppm

PID=<1ppm

PID=<1ppm

3,5,7
N = 12

PID=<1ppm
pp = 200-300

PID=<1ppm

PID=<1ppm

5,6,16
N = 22

PID=<1ppm

E

E

S

E

E

S
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E
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D

D

D
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D
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0.5

0.95
1.0
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3.45
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4.0

4.5

4.95



CLAYEY SAND:  Medium dense, light grey, clayey sand,
sand is fine to medium grained, moist  (continued)

CLAY:  Stiff, light grey, high plasticity clay, with trace fine
grained sand, M=Wp

- with some sand at 6.0m

- very stiff at 7.5m

SAND:  Medium dense, light grey, fine to medium grained
sand, with trace clay, wet

CLAY:  Stiff to very stiff, grey mottled  brown/red, high
plasticity clay, with trace fine grained sand, M=Wp

SANDY CLAY:  Stiff to very stiff, brown and grey mottled
red, medium plasticity sandy clay, sand is fine to medium
grained, M<Wp

Bore discontinued at 9.95m. Limit of investigation
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Sampling & In Situ Testing
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CLIENT:
PROJECT:
LOCATION: Empire Bay Drive, Kincumber

SAMPLING & IN SITU TESTING LEGEND
A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample Water seep S Standard penetration test
E Environmental sample Water level V Shear vane (kPa)

BORE No:  202
PROJECT No:  83229.01
DATE:  10/4/2018
SHEET  2  OF  2

DRILLER:  S Kennedy LOGGED:  J Rayner CASING:  3.0 NW

AT & L & Associates Pty Ltd
Proposed Pedestrian Footbridge

REMARKS:

RIG:  Scout 1 (Traccess)

WATER OBSERVATIONS:

TYPE OF BORING:

Free Groundwater Observed at ~2.5m

100mm    TC-bit auger to 2.5m, then wash bore to 9.95m

Location coordinates are in MGA94 Zone 56 H.

SURFACE LEVEL:  2.2 AHD
EASTING:     350905.3
NORTHING:   6295354.5
DIP/AZIMUTH: 90°/--

 BOREHOLE LOG 

Well

Construction

Details

pp = 200
PID=<1ppm

pp = 200
PID=<1ppm

2,3,7
N = 10

pp = 100-200

PID=<1ppm

PID=<1ppm

PID=<1ppm

5,8,10
N = 18

pp = 200-300

PID=<1ppm

PID=<1ppm

pp = 200-300

PID=<1ppm

6,6,14
N = 20

D

D

S

D

D

D

S

D

D

D

S

4.95
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9.95



TOPSOIL/FILLING:  Brown, sandy clay topsoil/filling, low
plasticity clay, sand is fine grained, with trace rootlets and
some sub-angular surface gravels up to 30mm in size,
M<Wp

FILLING:  Dark brown, low plasticity sandy clay filling,
sand is fine to medium grained, M<Wp

FILLING:  Brown, clayey sand filling, sand is fine to
medium grained, dry

FILLING:  Brown, sandy clay filling, low plasticity clay,
sand is fine to medium grained, M<Wp

CLAY:  Soft, grey mottled brown/red, medium plasticity
clay, with trace fine grained sand, M=Wp

SANDY SILT:  Soft, dark grey, low plasticity sandy silt,
sand is fine grained, with trace organics, M>Wp

SAND:  Loose, light grey, fine grained sand, with trace
clay, moist

- with some clay, becoming clayey sand at 2.8m

SANDY CLAY:  Firm, grey, medium plasticity sandy clay,
sand is fine grained, M>Wp

CLAY:  Stiff, grey, high plasticity clay, with trace fine
grained sand, M=Wp

SAND:  Loose, light grey, fine to medium grained sand,
wet
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Sampling & In Situ Testing
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4

CLIENT:
PROJECT:
LOCATION: Empire Bay Drive, Kincumber

SAMPLING & IN SITU TESTING LEGEND
A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample Water seep S Standard penetration test
E Environmental sample Water level V Shear vane (kPa)

BORE No:  203
PROJECT No:  83229.01
DATE:  10/4/2018
SHEET  1  OF  2

DRILLER:  S Kennedy LOGGED:  J Rayner CASING:  3.0 NW

AT & L & Associates Pty Ltd
Proposed Pedestrian Footbridge

REMARKS:

RIG:  Scout 1 (Traccess)

WATER OBSERVATIONS:

TYPE OF BORING:

Free Groundwater Observed at ~3.0m

100mm    TC-bit auger to 4.95m, then wash bore to 9.9m

Location coordinates are in MGA94 Zone 56 H. SPT refusal at 9.9m on sandstone, low strength,
MW

SURFACE LEVEL:  2.2 AHD
EASTING:     350885.8
NORTHING:   6295376.4
DIP/AZIMUTH: 90°/--

 BOREHOLE LOG 

Dynamic Penetrometer Test
(blows per 150mm)

5 10 15 20

Sand Penetrometer  AS1289.6.3.3
Cone Penetrometer  AS1289.6.3.2

PID=<1ppm

PID=<1ppm

2,2,1
N = 3

PID=<1ppm

PID=<1ppm

2,2,1
N = 3

pp = 100-200

PID=<1ppm

PID=<1ppm

PID=<1ppm

5,5,5
N = 10

PID=<1ppm

PID=<1ppm

PID=<1ppm

3,5,5
N = 10

PID=<1ppm
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SAND:  Loose, light grey, fine to medium grained sand,
wet  (continued)

CLAY:  Very stiff, grey mottled brown/red, high plasticity
clay, with trace fine grained sand, M=Wp

- with trace fine to medium grained sub-angular ironstone
gravels at 8.0m

- possibly becoming weathered rock at 9.9m.

Bore discontinued at 9.9m. Limit of investigation
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Sampling & In Situ Testing
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9

CLIENT:
PROJECT:
LOCATION: Empire Bay Drive, Kincumber

SAMPLING & IN SITU TESTING LEGEND
A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample Water seep S Standard penetration test
E Environmental sample Water level V Shear vane (kPa)

BORE No:  203
PROJECT No:  83229.01
DATE:  10/4/2018
SHEET  2  OF  2

DRILLER:  S Kennedy LOGGED:  J Rayner CASING:  3.0 NW

AT & L & Associates Pty Ltd
Proposed Pedestrian Footbridge

REMARKS:

RIG:  Scout 1 (Traccess)

WATER OBSERVATIONS:

TYPE OF BORING:

Free Groundwater Observed at ~3.0m

100mm    TC-bit auger to 4.95m, then wash bore to 9.9m

Location coordinates are in MGA94 Zone 56 H. SPT refusal at 9.9m on sandstone, low strength,
MW

SURFACE LEVEL:  2.2 AHD
EASTING:     350885.8
NORTHING:   6295376.4
DIP/AZIMUTH: 90°/--

 BOREHOLE LOG 

Dynamic Penetrometer Test
(blows per 150mm)

5 10 15 20

Sand Penetrometer  AS1289.6.3.3
Cone Penetrometer  AS1289.6.3.2

PID=<1ppm

0,0,0
N = 0

PID=<1ppm

PID=<1ppm

5,8,12
N = 20

pp = 300

PID=<1ppm

6,12,16
N = 28

pp = 200-300

4,8,12/100
refusal

SPT hammer bouncing
pp = 200-300
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CONCRETE:  Grey, concrete, 100mm thick, gravels are
sub-angular up to 20mm in size, dry

FILLING:  Brown, gravelly sand filling, sand is medium to
coarse grained, gravel is fine to medium grained
sub-rounded, with some clay,  moist

FILLING:  Brown/red, clayey sand, sand is fine to medium
grained, with trace fine to medium grained sub-rounded
gravel, dry

FILLING:  Grey mottled brown, low plasticity clay filling,
with trace fine grained sand and organics, M=Wp.
Possibly reworked site soils?

CLAY:  Firm, grey, low plasticity clay, with trace fine
grained sand and trace organics, M=Wp

CLAY:  Stiff, light grey, low plasticity clay, with trace fine
grained sand, M=Wp

- clayey sand, 100mm thick at 1.65m

SANDY CLAY:  Firm, light grey, low plasticity sandy clay,
sand is fine grained, M>Wp

SAND:  Loose to medium dense, light grey, fine to
medium grained sand, with trace clay, wet

- sand is fine to coarse grained at 4.0m

CLAY:  Stiff, light grey, high plasticity clay, with trace fine
grained sand, M=Wp

SANDY CLAY:  Stiff, light grey, low plasticity sandy clay,
sand is fine grained, M=Wp

SAND:  Medium dense, light grey, fine to medium grained
sand, wet

- with trace clay at 4.7m
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Sampling & In Situ Testing
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CLIENT:
PROJECT:
LOCATION: Empire Bay Drive, Kincumber

SAMPLING & IN SITU TESTING LEGEND
A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample Water seep S Standard penetration test
E Environmental sample Water level V Shear vane (kPa)

BORE No:  204
PROJECT No:  83229.01
DATE:  10/4/2018
SHEET  1  OF  3

DRILLER:  S Kennedy LOGGED:  J Rayner CASING:  3.0 NW

AT & L & Associates Pty Ltd
Proposed Pedestrian Footbridge

REMARKS:

RIG:  Scout 1 (Traccess)

WATER OBSERVATIONS:

TYPE OF BORING:

Free Groundwater Observed at ~2.8m

150mm    diatube to 0.1m, 100mm    TV-bit auger to 3.0m, then wash bore to 14.45m

Location coordinates are in MGA94 Zone 56 H.

SURFACE LEVEL:  2.1 AHD
EASTING:     350887.4
NORTHING:   6295350.6
DIP/AZIMUTH: 90°/--

 BOREHOLE LOG 

Well

Construction

Details

PID=<1ppm

PID=<1ppm

2,1,2
N = 3

PID=<1ppm

PID=<1ppm

pp = 200

3,2,4
N = 6

pp = 50-100

PID=<1ppm

PID=<1ppm

PID=<1ppm

4,5,11
N = 16

no sample recovery

PID=<1ppm

PID=<1ppm

PID=<1ppm

15,17,10
N = 27

PID=<1ppm
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SAND:  Medium dense, light grey, fine to medium grained
sand, wet  (continued)

- sand is medium to coarse grained, with no trace clay at
5.2m

CLAY:  Stiff, light grey mottled brown/red, high plasticity
clay, with trace fine grained sand, M=Wp

SANDY  CLAY:  Stiff, light grey mottled brown/red,
medium plasticity sandy clay, sand is fine grained, M=Wp

- light brown/red at 9.0m

CLAYEY SAND:  Loose, light brown/red, clayey sand,
sand is fine grained, wet
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Sampling & In Situ Testing
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CLIENT:
PROJECT:
LOCATION: Empire Bay Drive, Kincumber

SAMPLING & IN SITU TESTING LEGEND
A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample Water seep S Standard penetration test
E Environmental sample Water level V Shear vane (kPa)

BORE No:  204
PROJECT No:  83229.01
DATE:  10/4/2018
SHEET  2  OF  3

DRILLER:  S Kennedy LOGGED:  J Rayner CASING:  3.0 NW

AT & L & Associates Pty Ltd
Proposed Pedestrian Footbridge

REMARKS:

RIG:  Scout 1 (Traccess)

WATER OBSERVATIONS:

TYPE OF BORING:

Free Groundwater Observed at ~2.8m

150mm    diatube to 0.1m, 100mm    TV-bit auger to 3.0m, then wash bore to 14.45m

Location coordinates are in MGA94 Zone 56 H.

SURFACE LEVEL:  2.1 AHD
EASTING:     350887.4
NORTHING:   6295350.6
DIP/AZIMUTH: 90°/--

 BOREHOLE LOG 

Well

Construction

Details

PID=<1ppm

PID=<1ppm

3,6,7
N = 13

pp = 150
PID=<1ppm

PID=<1ppm

5,6,6
N = 12

pp = 150

PID=<1ppm

PID=<1ppm

2,3,6
N = 9

PID=<1ppm

D

D
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CLAYEY SAND:  Loose, light brown/red, clayey sand,
sand is fine grained, wet  (continued)

- light grey at 10.5m

SAND:  Very loose, light grey and light brown/red, fine to
medium grained sand, trace clay, wet

- light grey, with some fine grained sub-rounded gravel
and clay at 12.0m

- medium dense at 12.5m

SAND:  Loose to medium dense, dark grey, fine to coarse
grained sand, with trace clay, wet

Bore discontinued at 14.45m. Limit of investigation
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Sampling & In Situ Testing

11

12

13

14

CLIENT:
PROJECT:
LOCATION: Empire Bay Drive, Kincumber

SAMPLING & IN SITU TESTING LEGEND
A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample Water seep S Standard penetration test
E Environmental sample Water level V Shear vane (kPa)

BORE No:  204
PROJECT No:  83229.01
DATE:  10/4/2018
SHEET  3  OF  3

DRILLER:  S Kennedy LOGGED:  J Rayner CASING:  3.0 NW

AT & L & Associates Pty Ltd
Proposed Pedestrian Footbridge

REMARKS:

RIG:  Scout 1 (Traccess)

WATER OBSERVATIONS:

TYPE OF BORING:

Free Groundwater Observed at ~2.8m

150mm    diatube to 0.1m, 100mm    TV-bit auger to 3.0m, then wash bore to 14.45m

Location coordinates are in MGA94 Zone 56 H.

SURFACE LEVEL:  2.1 AHD
EASTING:     350887.4
NORTHING:   6295350.6
DIP/AZIMUTH: 90°/--

 BOREHOLE LOG 

Well

Construction

Details

PID=<1ppm

4,2,2
N = 4

PID=<1ppm

PID=<1ppm

12,12,14
N = 26

PID=<1ppm

PID=<1ppm

4,4,8
N = 12

PID=<1ppm

D
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D

S

D

D

S

D
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11.45

12.5

12.95

14.0
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SAND:  Grey/brown, medium to coarse grained sand, with
inclusions of silty clayey sand and gravels, wet. Creek
wash sediment/filling.

- plastic sheet (possible garbage bag) at 0.3m.

Bore discontinued at 0.5m. Refusal on possible tree root
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Sampling & In Situ Testing

1

2

CLIENT:
PROJECT:
LOCATION: Empire Bay Drive, Kincumber

SAMPLING & IN SITU TESTING LEGEND
A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample Water seep S Standard penetration test
E Environmental sample Water level V Shear vane (kPa)

BORE No:  205
PROJECT No:  83229.01
DATE:  10/4/2018
SHEET  1  OF  1

DRILLER:  B Kerry LOGGED:  B Kerry CASING:

AT & L & Associates Pty Ltd
Proposed Pedestrian Footbridge

REMARKS:

RIG:  Hand Tools

WATER OBSERVATIONS:

TYPE OF BORING:

Creek 0.3m deep

80mm    Hand Auger

Location coordinates are in MGA94 Zone 56 H. Eastern side of  culvert.  Initial bore location moved ~2m east due to presence of Geofabric

SURFACE LEVEL:  -0.2 AHD
EASTING:     350911.6
NORTHING:   6295372.9
DIP/AZIMUTH: 90°/--

 BOREHOLE LOG 

Well

Construction

Details

PID = <1ppm

PID= <1ppm

PID= <1ppm

E/D

E/D

E/D

0.1

0.25

0.5



CLAYEY SILTY SAND:  Dark brown/grey, clayey silty
sand, sand is fine grained, wet. Creek wash
sediment/filling.

SILTY CLAY:  Light grey, low to medium plasticity silty
clay, M>Wp (Alluvial clay)

Bore discontinued at 0.6m. Limit of investigation
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Sampling & In Situ Testing

1

2

CLIENT:
PROJECT:
LOCATION: Empire Bay Drive, Kincumber

SAMPLING & IN SITU TESTING LEGEND
A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample Water seep S Standard penetration test
E Environmental sample Water level V Shear vane (kPa)

BORE No:  206
PROJECT No:  83229.01
DATE:  10/4/2018
SHEET  1  OF  1

DRILLER:  B Kerry LOGGED:  B Kerry CASING:

AT & L & Associates Pty Ltd
Proposed Pedestrian Footbridge

REMARKS:

RIG:  Hand Tools

WATER OBSERVATIONS:

TYPE OF BORING:

Creek 0.2m deep

80mm    Hand Auger

Location coordinates are in MGA94 Zone 56 H. Western side of culvert.  Tree branches/debris at water surface

SURFACE LEVEL:  -0.4 AHD
EASTING:     350885
NORTHING:   6295363.3
DIP/AZIMUTH: 90°/--

 BOREHOLE LOG 

Well

Construction

Details

PID = <1ppm

PID= <1ppm

PID= <1ppm

E/D

E/D

E/D

0.1

0.25

0.5
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Envirolab Services Pty Ltd

ABN 37 112 535 645

12 Ashley St Chatswood NSW 2067

ph 02 9910 6200   fax 02 9910 6201

customerservice@envirolab.com.au

www.envirolab.com.au

CERTIFICATE OF ANALYSIS 189888

Unit 5, 3 Teamster Close, Tuggerah, NSW, 2259Address

Brent KerryAttention

Douglas Partners TuggerahClient

Client Details

19/04/2018Date completed instructions received

19/04/2018Date samples received

15 Soil, 1 WaterNumber of Samples

83229.02, KincumberYour Reference

Sample Details

Please refer to the last page of this report for any comments relating to the results.

Results are reported on a dry weight basis for solids and on an as received basis for other matrices.

Samples were analysed as received from the client. Results relate specifically to the samples as received.

Please refer to the following pages for results, methodology summary and quality control data.

Analysis Details

Tests not covered by NATA are denoted with *Accredited for compliance with ISO/IEC 17025 - Testing.

NATA Accreditation Number 2901. This document shall not be reproduced except in full.

27/04/2018Date of Issue

27/04/2018Date results requested by

Report Details

Jacinta Hurst, Laboratory Manager

Authorised By

Steven Luong, Senior Chemist

Nick Sarlamis, Inorganics Supervisor

Matthew Tang, Asbsestos Analyst

Long Pham, Team Leader, Metals

Jeremy Faircloth, Organics Supervisor

Results Approved By

Authorised by Asbestos Approved Signatory: Matt Tang

Analysed by Asbestos Approved Identifier: Lucy Zhu

Asbestos Approved By

Revision No: R00

189888Envirolab Reference: Page | 1 of 34



Client Reference: 83229.02, Kincumber

8995929889%Surrogate aaa-Trifluorotoluene

<1<1<1<1<1mg/kgTotal +ve Xylenes

<1<1<1<1<1mg/kgnaphthalene

<1<1<1<1<1mg/kgo-Xylene

<2<2<2<2<2mg/kgm+p-xylene

<1<1<1<1<1mg/kgEthylbenzene

<0.5<0.5<0.5<0.5<0.5mg/kgToluene

<0.2<0.2<0.2<0.2<0.2mg/kgBenzene

<25<25<25<25<25mg/kgvTPH C6  - C10  less BTEX (F1)

<25<25<25<25<25mg/kgTRH C6  - C10 

<25<25<25<25<25mg/kgTRH C6  - C9 

23/04/201823/04/201823/04/201823/04/201823/04/2018-Date analysed

20/04/201820/04/201820/04/201820/04/201820/04/2018-Date extracted

SoilSoilSoilSoilSoilType of sample

10/04/201810/04/201810/04/201810/04/201809/04/2018Date Sampled

206/0.1205/0.5204/1.0204/0.5203/2.0UNITSYour Reference

189888-14189888-13189888-11189888-10189888-9Our Reference

vTRH(C6-C10)/BTEXN in Soil

9694957896%Surrogate aaa-Trifluorotoluene

<1<1<1<1<1mg/kgTotal +ve Xylenes

<1<1<1<1<1mg/kgnaphthalene

<1<1<1<1<1mg/kgo-Xylene

<2<2<2<2<2mg/kgm+p-xylene

<1<1<1<1<1mg/kgEthylbenzene

<0.5<0.5<0.5<0.5<0.5mg/kgToluene

<0.2<0.2<0.2<0.2<0.2mg/kgBenzene

<25<25<25<25<25mg/kgvTPH C6  - C10  less BTEX (F1)

<25<25<25<25<25mg/kgTRH C6  - C10 

<25<25<25<25<25mg/kgTRH C6  - C9 

23/04/201823/04/201823/04/201823/04/201823/04/2018-Date analysed

20/04/201820/04/201820/04/201820/04/201820/04/2018-Date extracted

SoilSoilSoilSoilSoilType of sample

09/04/201809/04/201809/04/201810/04/201810/04/2018Date Sampled

203/0.1202/3.0202/0.5201/2.0201/0.1UNITSYour Reference

189888-8189888-7189888-6189888-2189888-1Our Reference

vTRH(C6-C10)/BTEXN in Soil

Envirolab Reference: 189888

R00Revision No:

Page | 2 of 34



Client Reference: 83229.02, Kincumber

8180807981%Surrogate o-Terphenyl

<50<50<50<50<50mg/kgTotal +ve TRH (>C10-C40)

<100<100<100<100<100mg/kgTRH >C34 -C40  

<100<100<100<100<100mg/kgTRH >C16 -C34 

<50<50<50<50<50mg/kgTRH >C10  - C16  less Naphthalene (F2)

<50<50<50<50<50mg/kgTRH >C10 -C16 

<100<100<100<100<100mg/kgTRH C29  - C36 

<100<100<100<100<100mg/kgTRH C15  - C28 

<50<50<50<50<50mg/kgTRH C10  - C14 

20/04/201820/04/201820/04/201820/04/201820/04/2018-Date analysed

20/04/201820/04/201820/04/201820/04/201820/04/2018-Date extracted

SoilSoilSoilSoilSoilType of sample

10/04/201810/04/201810/04/201810/04/201809/04/2018Date Sampled

206/0.1205/0.5204/1.0204/0.5203/2.0UNITSYour Reference

189888-14189888-13189888-11189888-10189888-9Our Reference

svTRH (C10-C40) in Soil

8080798682%Surrogate o-Terphenyl

<50<50<50<50<50mg/kgTotal +ve TRH (>C10-C40)

<100<100<100<100<100mg/kgTRH >C34 -C40  

<100<100<100<100<100mg/kgTRH >C16 -C34 

<50<50<50<50<50mg/kgTRH >C10  - C16  less Naphthalene (F2)

<50<50<50<50<50mg/kgTRH >C10 -C16 

<100<100<100<100<100mg/kgTRH C29  - C36 

<100<100<100<100<100mg/kgTRH C15  - C28 

<50<50<50<50<50mg/kgTRH C10  - C14 

20/04/201820/04/201820/04/201820/04/201820/04/2018-Date analysed

20/04/201820/04/201820/04/201820/04/201820/04/2018-Date extracted

SoilSoilSoilSoilSoilType of sample

09/04/201809/04/201809/04/201810/04/201810/04/2018Date Sampled

203/0.1202/3.0202/0.5201/2.0201/0.1UNITSYour Reference

189888-8189888-7189888-6189888-2189888-1Our Reference

svTRH (C10-C40) in Soil

Envirolab Reference: 189888

R00Revision No:

Page | 3 of 34



Client Reference: 83229.02, Kincumber

95949610496%Surrogate p-Terphenyl-d14

<0.5<0.5<0.5<0.50.5mg/kgBenzo(a)pyrene TEQ calc(PQL)

<0.5<0.5<0.5<0.5<0.5mg/kgBenzo(a)pyrene TEQ calc(half)

<0.5<0.5<0.5<0.5<0.5mg/kgBenzo(a)pyrene TEQ calc (zero)

0.2<0.05<0.05<0.054.7mg/kgTotal +ve PAH's

<0.1<0.1<0.1<0.10.2mg/kgBenzo(g,h,i)perylene

<0.1<0.1<0.1<0.1<0.1mg/kgDibenzo(a,h)anthracene

<0.1<0.1<0.1<0.10.2mg/kgIndeno(1,2,3-c,d)pyrene

<0.05<0.05<0.05<0.050.3mg/kgBenzo(a)pyrene

<0.2<0.2<0.2<0.20.5mg/kgBenzo(b,j+k)fluoranthene

<0.1<0.1<0.1<0.10.3mg/kgChrysene

<0.1<0.1<0.1<0.10.3mg/kgBenzo(a)anthracene

0.1<0.1<0.1<0.11mg/kgPyrene

0.1<0.1<0.1<0.11.1mg/kgFluoranthene

<0.1<0.1<0.1<0.10.1mg/kgAnthracene

<0.1<0.1<0.1<0.10.6mg/kgPhenanthrene

<0.1<0.1<0.1<0.1<0.1mg/kgFluorene

<0.1<0.1<0.1<0.1<0.1mg/kgAcenaphthene

<0.1<0.1<0.1<0.1<0.1mg/kgAcenaphthylene

<0.1<0.1<0.1<0.1<0.1mg/kgNaphthalene

20/04/201820/04/201820/04/201820/04/201820/04/2018-Date analysed

20/04/201820/04/201820/04/201820/04/201820/04/2018-Date extracted

SoilSoilSoilSoilSoilType of sample

09/04/201809/04/201809/04/201810/04/201810/04/2018Date Sampled

203/0.1202/3.0202/0.5201/2.0201/0.1UNITSYour Reference

189888-8189888-7189888-6189888-2189888-1Our Reference

PAHs in Soil

Envirolab Reference: 189888

R00Revision No:

Page | 4 of 34



Client Reference: 83229.02, Kincumber

96961019797%Surrogate p-Terphenyl-d14

<0.5<0.5<0.5<0.5<0.5mg/kgBenzo(a)pyrene TEQ calc(PQL)

<0.5<0.5<0.5<0.5<0.5mg/kgBenzo(a)pyrene TEQ calc(half)

<0.5<0.5<0.5<0.5<0.5mg/kgBenzo(a)pyrene TEQ calc (zero)

0.2<0.05<0.053.1<0.05mg/kgTotal +ve PAH's

<0.1<0.1<0.10.2<0.1mg/kgBenzo(g,h,i)perylene

<0.1<0.1<0.1<0.1<0.1mg/kgDibenzo(a,h)anthracene

<0.1<0.1<0.10.2<0.1mg/kgIndeno(1,2,3-c,d)pyrene

<0.05<0.05<0.050.2<0.05mg/kgBenzo(a)pyrene

<0.2<0.2<0.20.4<0.2mg/kgBenzo(b,j+k)fluoranthene

<0.1<0.1<0.10.2<0.1mg/kgChrysene

<0.1<0.1<0.10.2<0.1mg/kgBenzo(a)anthracene

0.1<0.1<0.10.7<0.1mg/kgPyrene

0.1<0.1<0.10.7<0.1mg/kgFluoranthene

<0.1<0.1<0.1<0.1<0.1mg/kgAnthracene

<0.1<0.1<0.10.4<0.1mg/kgPhenanthrene

<0.1<0.1<0.1<0.1<0.1mg/kgFluorene

<0.1<0.1<0.1<0.1<0.1mg/kgAcenaphthene

<0.1<0.1<0.1<0.1<0.1mg/kgAcenaphthylene

<0.1<0.1<0.1<0.1<0.1mg/kgNaphthalene

20/04/201820/04/201820/04/201820/04/201820/04/2018-Date analysed

20/04/201820/04/201820/04/201820/04/201820/04/2018-Date extracted

SoilSoilSoilSoilSoilType of sample

10/04/201810/04/201810/04/201810/04/201809/04/2018Date Sampled

206/0.1205/0.5204/1.0204/0.5203/2.0UNITSYour Reference

189888-14189888-13189888-11189888-10189888-9Our Reference

PAHs in Soil

Envirolab Reference: 189888

R00Revision No:

Page | 5 of 34



Client Reference: 83229.02, Kincumber

98100103110104%Surrogate TCMX

<0.1<0.1<0.1<0.1<0.1mg/kgTotal +ve DDT+DDD+DDE

<0.1<0.1<0.1<0.1<0.1mg/kgMethoxychlor

<0.1<0.1<0.1<0.1<0.1mg/kgEndosulfan Sulphate

<0.1<0.1<0.1<0.1<0.1mg/kgEndrin Aldehyde

<0.1<0.1<0.1<0.1<0.1mg/kgpp-DDT

<0.1<0.1<0.1<0.1<0.1mg/kgEndosulfan II

<0.1<0.1<0.1<0.1<0.1mg/kgpp-DDD

<0.1<0.1<0.1<0.1<0.1mg/kgEndrin

<0.1<0.1<0.1<0.1<0.1mg/kgDieldrin

<0.1<0.1<0.1<0.1<0.1mg/kgpp-DDE

<0.1<0.1<0.1<0.1<0.1mg/kgEndosulfan I

<0.1<0.1<0.1<0.1<0.1mg/kgalpha-chlordane

<0.1<0.1<0.1<0.1<0.1mg/kggamma-Chlordane

<0.1<0.1<0.1<0.1<0.1mg/kgHeptachlor Epoxide

<0.1<0.1<0.1<0.1<0.1mg/kgAldrin

<0.1<0.1<0.1<0.1<0.1mg/kgdelta-BHC

<0.1<0.1<0.1<0.1<0.1mg/kgHeptachlor

<0.1<0.1<0.1<0.1<0.1mg/kgbeta-BHC

<0.1<0.1<0.1<0.1<0.1mg/kggamma-BHC

<0.1<0.1<0.1<0.1<0.1mg/kgalpha-BHC

<0.1<0.1<0.1<0.1<0.1mg/kgHCB

20/04/201820/04/201820/04/201820/04/201820/04/2018-Date analysed

20/04/201820/04/201820/04/201820/04/201820/04/2018-Date extracted

SoilSoilSoilSoilSoilType of sample

09/04/201809/04/201809/04/201810/04/201810/04/2018Date Sampled

203/0.1202/3.0202/0.5201/2.0201/0.1UNITSYour Reference

189888-8189888-7189888-6189888-2189888-1Our Reference

Organochlorine Pesticides in soil

Envirolab Reference: 189888

R00Revision No:

Page | 6 of 34



Client Reference: 83229.02, Kincumber

1049610398100%Surrogate TCMX

<0.1<0.1<0.1<0.1<0.1mg/kgTotal +ve DDT+DDD+DDE

<0.1<0.1<0.1<0.1<0.1mg/kgMethoxychlor

<0.1<0.1<0.1<0.1<0.1mg/kgEndosulfan Sulphate

<0.1<0.1<0.1<0.1<0.1mg/kgEndrin Aldehyde

<0.1<0.1<0.1<0.1<0.1mg/kgpp-DDT

<0.1<0.1<0.1<0.1<0.1mg/kgEndosulfan II

<0.1<0.1<0.1<0.1<0.1mg/kgpp-DDD

<0.1<0.1<0.1<0.1<0.1mg/kgEndrin

<0.1<0.1<0.1<0.1<0.1mg/kgDieldrin

<0.1<0.1<0.1<0.1<0.1mg/kgpp-DDE

<0.1<0.1<0.1<0.1<0.1mg/kgEndosulfan I

<0.1<0.1<0.1<0.1<0.1mg/kgalpha-chlordane

<0.1<0.1<0.1<0.1<0.1mg/kggamma-Chlordane

<0.1<0.1<0.1<0.1<0.1mg/kgHeptachlor Epoxide

<0.1<0.1<0.1<0.1<0.1mg/kgAldrin

<0.1<0.1<0.1<0.1<0.1mg/kgdelta-BHC

<0.1<0.1<0.1<0.1<0.1mg/kgHeptachlor

<0.1<0.1<0.1<0.1<0.1mg/kgbeta-BHC

<0.1<0.1<0.1<0.1<0.1mg/kggamma-BHC

<0.1<0.1<0.1<0.1<0.1mg/kgalpha-BHC

<0.1<0.1<0.1<0.1<0.1mg/kgHCB

20/04/201820/04/201820/04/201820/04/201820/04/2018-Date analysed

20/04/201820/04/201820/04/201820/04/201820/04/2018-Date extracted

SoilSoilSoilSoilSoilType of sample

10/04/201810/04/201810/04/201810/04/201809/04/2018Date Sampled

206/0.1205/0.5204/1.0204/0.5203/2.0UNITSYour Reference

189888-14189888-13189888-11189888-10189888-9Our Reference

Organochlorine Pesticides in soil

Envirolab Reference: 189888

R00Revision No:

Page | 7 of 34



Client Reference: 83229.02, Kincumber

1049610398100%Surrogate TCLMX

<0.1<0.1<0.1<0.1<0.1mg/kgTotal +ve PCBs (1016-1260)

<0.1<0.1<0.1<0.1<0.1mg/kgAroclor 1260

<0.1<0.1<0.1<0.1<0.1mg/kgAroclor 1254

<0.1<0.1<0.1<0.1<0.1mg/kgAroclor 1248

<0.1<0.1<0.1<0.1<0.1mg/kgAroclor 1242

<0.1<0.1<0.1<0.1<0.1mg/kgAroclor 1232

<0.1<0.1<0.1<0.1<0.1mg/kgAroclor 1221

<0.1<0.1<0.1<0.1<0.1mg/kgAroclor 1016

20/04/201820/04/201820/04/201820/04/201820/04/2018-Date analysed

20/04/201820/04/201820/04/201820/04/201820/04/2018-Date extracted

SoilSoilSoilSoilSoilType of sample

10/04/201810/04/201810/04/201810/04/201809/04/2018Date Sampled

206/0.1205/0.5204/1.0204/0.5203/2.0UNITSYour Reference

189888-14189888-13189888-11189888-10189888-9Our Reference

PCBs in Soil

98100103110104%Surrogate TCLMX

<0.1<0.1<0.1<0.1<0.1mg/kgTotal +ve PCBs (1016-1260)

<0.1<0.1<0.1<0.1<0.1mg/kgAroclor 1260

<0.1<0.1<0.1<0.1<0.1mg/kgAroclor 1254

<0.1<0.1<0.1<0.1<0.1mg/kgAroclor 1248

<0.1<0.1<0.1<0.1<0.1mg/kgAroclor 1242

<0.1<0.1<0.1<0.1<0.1mg/kgAroclor 1232

<0.1<0.1<0.1<0.1<0.1mg/kgAroclor 1221

<0.1<0.1<0.1<0.1<0.1mg/kgAroclor 1016

20/04/201820/04/201820/04/201820/04/201820/04/2018-Date analysed

20/04/201820/04/201820/04/201820/04/201820/04/2018-Date extracted

SoilSoilSoilSoilSoilType of sample

09/04/201809/04/201809/04/201810/04/201810/04/2018Date Sampled

203/0.1202/3.0202/0.5201/2.0201/0.1UNITSYour Reference

189888-8189888-7189888-6189888-2189888-1Our Reference

PCBs in Soil

Envirolab Reference: 189888

R00Revision No:

Page | 8 of 34



Client Reference: 83229.02, Kincumber

31383613mg/kgZinc

1119338mg/kgNickel

<0.1<0.1<0.1<0.10.1mg/kgMercury

2911141421mg/kgLead

13229131mg/kgCopper

1921156414mg/kgChromium

<0.4<0.4<0.4<0.4<0.4mg/kgCadmium

<4<4467mg/kgArsenic

20/04/201820/04/201820/04/201820/04/201820/04/2018-Date analysed

20/04/201820/04/201820/04/201820/04/201820/04/2018-Date prepared

SoilSoilSoilSoilSoilType of sample

10/04/201810/04/201810/04/201810/04/201809/04/2018Date Sampled

206/0.1205/0.5204/1.0204/0.5203/2.0UNITSYour Reference

189888-14189888-13189888-11189888-10189888-9Our Reference

Acid Extractable metals in soil

283154723mg/kgZinc

92152810mg/kgNickel

<0.1<0.1<0.1<0.1<0.1mg/kgMercury

2512131138mg/kgLead

1040101012mg/kgCopper

1511271026mg/kgChromium

<0.4<0.4<0.4<0.4<0.4mg/kgCadmium

<4<4<4165mg/kgArsenic

20/04/201820/04/201820/04/201820/04/201820/04/2018-Date analysed

20/04/201820/04/201820/04/201820/04/201820/04/2018-Date prepared

SoilSoilSoilSoilSoilType of sample

09/04/201809/04/201809/04/201810/04/201810/04/2018Date Sampled

203/0.1202/3.0202/0.5201/2.0201/0.1UNITSYour Reference

189888-8189888-7189888-6189888-2189888-1Our Reference

Acid Extractable metals in soil

Envirolab Reference: 189888

R00Revision No:
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Client Reference: 83229.02, Kincumber

398mg/kgZinc

153mg/kgNickel

<0.1<0.1mg/kgMercury

4417mg/kgLead

153mg/kgCopper

2053mg/kgChromium

<0.4<0.4mg/kgCadmium

<46mg/kgArsenic

20/04/201820/04/2018-Date analysed

20/04/201820/04/2018-Date prepared

SoilSoilType of sample

10/04/201810/04/2018Date Sampled

206/0.1 - 
[TRIPLICATE]

QA4UNITSYour Reference

189888-17189888-15Our Reference

Acid Extractable metals in soil

Envirolab Reference: 189888

R00Revision No:
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Client Reference: 83229.02, Kincumber

9.7%Moisture

23/04/2018-Date analysed

20/04/2018-Date prepared

SoilType of sample

10/04/2018Date Sampled

QA4UNITSYour Reference

189888-15Our Reference

Moisture

3014161237%Moisture

23/04/201823/04/201823/04/201823/04/201823/04/2018-Date analysed

20/04/201820/04/201820/04/201820/04/201820/04/2018-Date prepared

SoilSoilSoilSoilSoilType of sample

10/04/201810/04/201810/04/201810/04/201809/04/2018Date Sampled

206/0.1205/0.5204/1.0204/0.5203/2.0UNITSYour Reference

189888-14189888-13189888-11189888-10189888-9Our Reference

Moisture

13199.5546.8%Moisture

23/04/201823/04/201823/04/201823/04/201823/04/2018-Date analysed

20/04/201820/04/201820/04/201820/04/201820/04/2018-Date prepared

SoilSoilSoilSoilSoilType of sample

09/04/201809/04/201809/04/201810/04/201810/04/2018Date Sampled

203/0.1202/3.0202/0.5201/2.0201/0.1UNITSYour Reference

189888-8189888-7189888-6189888-2189888-1Our Reference

Moisture

Envirolab Reference: 189888

R00Revision No:
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Client Reference: 83229.02, Kincumber

No asbestos 
detected

No asbestos 
detected

No asbestos 
detected

No asbestos 
detected

No asbestos 
detected

-Trace Analysis

No asbestos 
detected at 

reporting limit of 
0.1g/kg

 
  Organic fibres 

detected

No asbestos 
detected at 

reporting limit of 
0.1g/kg

 
  Organic fibres 

detected

No asbestos 
detected at 

reporting limit of 
0.1g/kg

 
  Organic fibres 

detected

No asbestos 
detected at 

reporting limit of 
0.1g/kg

 
  Organic fibres 

detected

No asbestos 
detected at 

reporting limit of 
0.1g/kg

 
  Organic fibres 

detected

-Asbestos ID in soil

Brown coarse- 
grained soil & 

rocks

Brown coarse- 
grained soil & 

rocks

Brown coarse- 
grained soil & 

rocks

Brown coarse- 
grained soil & 

rocks

Brown coarse- 
grained soil & 

rocks

-Sample Description

Approx. 30gApprox. 40gApprox. 35gApprox. 35gApprox. 35ggSample mass tested

24/04/201824/04/201824/04/201824/04/201824/04/2018-Date analysed

SoilSoilSoilSoilSoilType of sample

10/04/201810/04/201809/04/201809/04/201810/04/2018Date Sampled

205/0.5204/0.5203/0.1202/0.5201/0.1UNITSYour Reference

189888-13189888-10189888-8189888-6189888-1Our Reference

Asbestos ID - soils

Envirolab Reference: 189888
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Client Reference: 83229.02, Kincumber

No asbestos 
detected

-Trace Analysis

No asbestos 
detected at 

reporting limit of 
0.1g/kg

 
  Organic fibres 

detected

-Asbestos ID in soil

Brown coarse- 
grained soil & 

rocks

-Sample Description

Approx. 40ggSample mass tested

24/04/2018-Date analysed

SoilType of sample

10/04/2018Date Sampled

206/0.1UNITSYour Reference

189888-14Our Reference

Asbestos ID - soils

Envirolab Reference: 189888

R00Revision No:
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Client Reference: 83229.02, Kincumber

0.0400.0731.01.30.44%w/w Ss-Net Acidity without ANCE

1.93.4486020kg CaCO3 /tLiming rate without ANCE

2546630800270moles H+ /ta-Net Acidity without ANCE

1.93.4486020kg CaCO3 /tLiming rate

2546630800270moles H+ /ta-Net Acidity

0.0400.0731.01.30.44%w/w Ss-Net Acidity

<0.05<0.05<0.05<0.05<0.05%w/w Ss-ANCBT 

<0.05<0.05<0.05<0.05<0.05% CaCO3 ANCBT 

<0.005<0.0050.0070.0090.005%w/w SSNAS 

<0.0050.0060.0880.100.051%w/w SSKCl 

<0.0050.0070.0940.110.056%w/w SSHCl 

734580740240moles H+ /ta-Chromium Reducible Sulfur

0.010.050.921.20.38%w/wChromium Reducible Sulfur

1811525132moles H+ /tTAA pH 6.5

0.030.020.080.080.05%w/w Ss-TAA pH 6.5

4.54.34.04.24.4pH unitspH kcl 

27/04/201827/04/201827/04/201827/04/201827/04/2018-Date analysed

27/04/201827/04/201827/04/201827/04/201827/04/2018-Date prepared

SoilSoilSoilSoilSoilType of sample

09/04/201810/04/201810/04/201810/04/201810/04/2018Date Sampled

202/3.0201/3.5201/3.0201/2.5201/2.0UNITSYour Reference

189888-7189888-5189888-4189888-3189888-2Our Reference

Chromium Suite

Envirolab Reference: 189888

R00Revision No:
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Client Reference: 83229.02, Kincumber

0.540.0520.0400.0810.27%w/w Ss-Net Acidity without ANCE

252.42.13.812kg CaCO3 /tLiming rate without ANCE

340322850170moles H+ /ta-Net Acidity without ANCE

9.12.42.13.812kg CaCO3 /tLiming rate

120322850170moles H+ /ta-Net Acidity

0.200.0520.0400.0810.27%w/w Ss-Net Acidity

0.52<0.05<0.05<0.05<0.05%w/w Ss-ANCBT 

1.6<0.05<0.05<0.05<0.05% CaCO3 ANCBT 

<0.005<0.005<0.005<0.0050.008%w/w SSNAS 

0.0530.028<0.005<0.0050.012%w/w SSKCl 

<0.005<0.005<0.0050.0070.020%w/w SSHCl 

340321912100moles H+ /ta-Chromium Reducible Sulfur

0.540.050.030.020.16%w/wChromium Reducible Sulfur

<5<593660moles H+ /tTAA pH 6.5

<0.01<0.010.010.060.1%w/w Ss-TAA pH 6.5

8.66.24.64.24.5pH unitspH kcl 

27/04/201827/04/201827/04/201827/04/201827/04/2018-Date analysed

27/04/201827/04/201827/04/201827/04/201827/04/2018-Date prepared

SoilSoilSoilSoilSoilType of sample

10/04/201810/04/201810/04/201810/04/201809/04/2018Date Sampled

206/0.1205/0.5204/3.5204/1.0203/2.0UNITSYour Reference

189888-14189888-13189888-12189888-11189888-9Our Reference

Chromium Suite

Envirolab Reference: 189888

R00Revision No:
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Client Reference: 83229.02, Kincumber

97%Surrogate 4-BFB

101%Surrogate toluene-d8

108%Surrogate Dibromofluoromethane

<1µg/LNaphthalene

<1µg/Lo-xylene

<2µg/Lm+p-xylene

<1µg/LEthylbenzene

<1µg/LToluene

<1µg/LBenzene

<10µg/LTRH C6  - C10  less BTEX (F1)

<10µg/LTRH C6  - C10 

<10µg/LTRH C6  - C9 

24/04/2018-Date analysed

24/04/2018-Date extracted

WaterType of sample

10/04/2018Date Sampled

RB201UNITSYour Reference

189888-16Our Reference

vTRH(C6-C10)/BTEXN in Water

Envirolab Reference: 189888

R00Revision No:
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Client Reference: 83229.02, Kincumber

73%Surrogate o-Terphenyl

<100µg/LTRH >C34  - C40 

<100µg/LTRH >C16  - C34 

130µg/LTRH >C10  - C16  less Naphthalene (F2)

130µg/LTRH >C10  - C16 

<100µg/LTRH C29  - C36 

<100µg/LTRH C15  - C28 

<50µg/LTRH C10  - C14 

27/04/2018-Date analysed

27/04/2018-Date extracted

WaterType of sample

10/04/2018Date Sampled

RB201UNITSYour Reference

189888-16Our Reference

svTRH (C10-C40) in Water

Envirolab Reference: 189888

R00Revision No:
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Client Reference: 83229.02, Kincumber

<0.02mg/LZinc - Total

<0.02mg/LNickel  - Total

<0.0005mg/LMercury - Total

<0.03mg/LLead - Total

<0.01mg/LCopper - Total

<0.01mg/LChromium - Total

<0.01mg/LCadmium - Total

<0.05mg/LArsenic - Total

23/04/2018-Date analysed

23/04/2018-Date prepared

WaterType of sample

10/04/2018Date Sampled

RB201UNITSYour Reference

189888-16Our Reference

Metals in Waters - Acid extractable

Envirolab Reference: 189888

R00Revision No:
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Client Reference: 83229.02, Kincumber

Soil samples are extracted with dichloromethane/acetone and waters with dichloromethane and analysed by GC-ECD.
 Note, the Total +ve PCBs PQL is reflective of the lowest individual PQL and is therefore" Total +ve PCBs" is simply a sum of 
the positive individual PCBs.

Org-006

Soil samples are extracted with dichloromethane/acetone and waters with dichloromethane and analysed by GC-ECD.Org-006

Soil samples are extracted with dichloromethane/acetone and waters with dichloromethane and analysed by GC with dual 
ECD's.
 Note, the Total +ve reported DDD+DDE+DDT PQL is reflective of the lowest individual PQL and is therefore simply a sum of 
the positive individually report DDD+DDE+DDT.

Org-005

Soil samples are extracted with dichloromethane/acetone and waters with dichloromethane and analysed by GC with dual 
ECD's.

Org-005

Soil samples are extracted with Dichloromethane/Acetone and waters with Dichloromethane and analysed by GC-FID.
 
 F2 = (>C10-C16)-Naphthalene as per NEPM B1 Guideline on Investigation Levels for Soil and Groundwater (HSLs Tables 1A 
(3, 4)). Note Naphthalene is determined from the VOC analysis.
 
 Note, the Total +ve TRH PQL is reflective of the lowest individual PQL and is therefore "Total +ve TRH" is simply a sum of the 
positive individual TRH fractions (>C10-C40).

Org-003

Soil samples are extracted with Dichloromethane/Acetone and waters with Dichloromethane and analysed by GC-FID. 
 F2 = (>C10-C16)-Naphthalene as per NEPM B1 Guideline on Investigation Levels for Soil and Groundwater (HSLs Tables 1A 
(3, 4)). Note Naphthalene is determined from the VOC analysis.

Org-003

Determination of Mercury by Cold Vapour AAS. Metals-021

Determination of various metals by ICP-AES. Metals-020

Chromium Reducible Sulfur - Hydrogen Sulfide is quantified by iodometric titration after distillation to determine potential acidity. 
Based on Acid Sulfate Soils Laboratory Methods Guidelines, Version 2.1 - June 2004.

Inorg-068

Moisture content determined by heating at 105+/-5 °C for a minimum of 12 hours.
 

Inorg-008

Asbestos ID - Qualitative identification of asbestos in bulk samples using Polarised Light Microscopy and Dispersion Staining 
Techniques including Synthetic Mineral Fibre and Organic Fibre as per Australian Standard 4964-2004.

ASB-001

Methodology SummaryMethod ID

Envirolab Reference: 189888

R00Revision No:
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Client Reference: 83229.02, Kincumber

Soil samples are extracted with methanol and spiked into water prior to analysing by purge and trap GC-MS. Water samples 
are analysed directly by purge and trap GC-MS. F1 = (C6-C10)-BTEX as per NEPM B1 Guideline on Investigation Levels for 
Soil and Groundwater.
 Note, the Total +ve Xylene PQL is reflective of the lowest individual PQL and is therefore "Total +ve Xylenes" is simply a sum 
of the positive individual Xylenes.

Org-016

Soil samples are extracted with methanol and spiked into water prior to analysing by purge and trap GC-MS. Water samples 
are analysed directly by purge and trap GC-MS. F1 = (C6-C10)-BTEX as per NEPM B1 Guideline on Investigation Levels for 
Soil and Groundwater.

Org-016

Soil samples are extracted with methanol and spiked into water prior to analysing by purge and trap GC-MS. Org-014

Water samples are analysed directly by purge and trap GC-MS.Org-013

Soil samples are extracted with Dichloromethane/Acetone and waters with Dichloromethane and analysed by GC-MS. 
Benzo(a)pyrene TEQ as per NEPM B1 Guideline on Investigation Levels for Soil and Groundwater - 2013.
 For soil results:-
 1. ‘EQ PQL’values are assuming all contributing PAHs reported as <PQL are actually at the PQL. This is the most conservative 
approach and can give false positive TEQs given that PAHs that contribute to the TEQ calculation may not be present. 
 2. ‘EQ zero’values are assuming all contributing PAHs reported as <PQL are zero. This is the least conservative approach and 
is more susceptible to false negative TEQs when PAHs that contribute to the TEQ calculation are present but below PQL.
 3. ‘EQ half PQL’values are assuming all contributing PAHs reported as <PQL are half the stipulated PQL. Hence a mid-point 
between the most and least conservative approaches above.
 Note, the Total +ve PAHs PQL is reflective of the lowest individual PQL and is therefore "Total +ve PAHs" is simply a sum of 
the positive individual PAHs.

Org-012

Methodology SummaryMethod ID

Envirolab Reference: 189888
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Client Reference: 83229.02, Kincumber

[NT][NT]0898914[NT]Org-016%Surrogate aaa-Trifluorotoluene

[NT][NT]0<1<114[NT]Org-0141mg/kgnaphthalene

[NT][NT]0<1<114[NT]Org-0161mg/kgo-Xylene

[NT][NT]0<2<214[NT]Org-0162mg/kgm+p-xylene

[NT][NT]0<1<114[NT]Org-0161mg/kgEthylbenzene

[NT][NT]0<0.5<0.514[NT]Org-0160.5mg/kgToluene

[NT][NT]0<0.2<0.214[NT]Org-0160.2mg/kgBenzene

[NT][NT]0<25<2514[NT]Org-01625mg/kgTRH C6  - C10 

[NT][NT]0<25<2514[NT]Org-01625mg/kgTRH C6  - C9 

[NT][NT]23/04/201823/04/201814[NT]-Date analysed

[NT][NT]20/04/201820/04/201814[NT]-Date extracted

[NT][NT]RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: vTRH(C6-C10)/BTEXN in Soil

[NT]94294961100Org-016%Surrogate aaa-Trifluorotoluene

[NT][NT]0<1<11<1Org-0141mg/kgnaphthalene

[NT]1050<1<11<1Org-0161mg/kgo-Xylene

[NT]1050<2<21<2Org-0162mg/kgm+p-xylene

[NT]1090<1<11<1Org-0161mg/kgEthylbenzene

[NT]980<0.5<0.51<0.5Org-0160.5mg/kgToluene

[NT]1050<0.2<0.21<0.2Org-0160.2mg/kgBenzene

[NT]1040<25<251<25Org-01625mg/kgTRH C6  - C10 

[NT]1040<25<251<25Org-01625mg/kgTRH C6  - C9 

[NT]23/04/201823/04/201823/04/2018123/04/2018-Date analysed

[NT]20/04/201820/04/201820/04/2018120/04/2018-Date extracted

[NT]LCS-5RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: vTRH(C6-C10)/BTEXN in Soil

Envirolab Reference: 189888

R00Revision No:
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Client Reference: 83229.02, Kincumber

[NT][NT]1828114[NT]Org-003%Surrogate o-Terphenyl

[NT][NT]0<100<10014[NT]Org-003100mg/kgTRH >C34 -C40  

[NT][NT]0<100<10014[NT]Org-003100mg/kgTRH >C16 -C34 

[NT][NT]0<50<5014[NT]Org-00350mg/kgTRH >C10 -C16 

[NT][NT]0<100<10014[NT]Org-003100mg/kgTRH C29  - C36 

[NT][NT]0<100<10014[NT]Org-003100mg/kgTRH C15  - C28 

[NT][NT]0<50<5014[NT]Org-00350mg/kgTRH C10  - C14 

[NT][NT]20/04/201820/04/201814[NT]-Date analysed

[NT][NT]20/04/201820/04/201814[NT]-Date extracted

[NT][NT]RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: svTRH (C10-C40) in Soil

[NT]9218182185Org-003%Surrogate o-Terphenyl

[NT]920<100<1001<100Org-003100mg/kgTRH >C34 -C40  

[NT]1010<100<1001<100Org-003100mg/kgTRH >C16 -C34 

[NT]1190<50<501<50Org-00350mg/kgTRH >C10 -C16 

[NT]920<100<1001<100Org-003100mg/kgTRH C29  - C36 

[NT]1010<100<1001<100Org-003100mg/kgTRH C15  - C28 

[NT]1190<50<501<50Org-00350mg/kgTRH C10  - C14 

[NT]20/04/201820/04/201820/04/2018120/04/2018-Date analysed

[NT]20/04/201820/04/201820/04/2018120/04/2018-Date extracted

[NT]LCS-5RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: svTRH (C10-C40) in Soil

Envirolab Reference: 189888

R00Revision No:
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Client Reference: 83229.02, Kincumber

[NT][NT]71039614[NT]Org-012%Surrogate p-Terphenyl-d14

[NT][NT]0<0.1<0.114[NT]Org-0120.1mg/kgBenzo(g,h,i)perylene

[NT][NT]0<0.1<0.114[NT]Org-0120.1mg/kgDibenzo(a,h)anthracene

[NT][NT]0<0.1<0.114[NT]Org-0120.1mg/kgIndeno(1,2,3-c,d)pyrene

[NT][NT]0<0.05<0.0514[NT]Org-0120.05mg/kgBenzo(a)pyrene

[NT][NT]0<0.2<0.214[NT]Org-0120.2mg/kgBenzo(b,j+k)fluoranthene

[NT][NT]00.1<0.114[NT]Org-0120.1mg/kgChrysene

[NT][NT]0<0.1<0.114[NT]Org-0120.1mg/kgBenzo(a)anthracene

[NT][NT]1000.30.114[NT]Org-0120.1mg/kgPyrene

[NT][NT]1000.30.114[NT]Org-0120.1mg/kgFluoranthene

[NT][NT]0<0.1<0.114[NT]Org-0120.1mg/kgAnthracene

[NT][NT]0<0.1<0.114[NT]Org-0120.1mg/kgPhenanthrene

[NT][NT]0<0.1<0.114[NT]Org-0120.1mg/kgFluorene

[NT][NT]0<0.1<0.114[NT]Org-0120.1mg/kgAcenaphthene

[NT][NT]0<0.1<0.114[NT]Org-0120.1mg/kgAcenaphthylene

[NT][NT]0<0.1<0.114[NT]Org-0120.1mg/kgNaphthalene

[NT][NT]20/04/201820/04/201814[NT]-Date analysed

[NT][NT]20/04/201820/04/201814[NT]-Date extracted

[NT][NT]RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: PAHs in Soil

[NT]1164100961100Org-012%Surrogate p-Terphenyl-d14

[NT][NT]00.20.21<0.1Org-0120.1mg/kgBenzo(g,h,i)perylene

[NT][NT]0<0.1<0.11<0.1Org-0120.1mg/kgDibenzo(a,h)anthracene

[NT][NT]00.20.21<0.1Org-0120.1mg/kgIndeno(1,2,3-c,d)pyrene

[NT]85290.40.31<0.05Org-0120.05mg/kgBenzo(a)pyrene

[NT][NT]180.60.51<0.2Org-0120.2mg/kgBenzo(b,j+k)fluoranthene

[NT]8200.30.31<0.1Org-0120.1mg/kgChrysene

[NT][NT]00.30.31<0.1Org-0120.1mg/kgBenzo(a)anthracene

[NT]9201.011<0.1Org-0120.1mg/kgPyrene

[NT]9601.11.11<0.1Org-0120.1mg/kgFluoranthene

[NT][NT]00.10.11<0.1Org-0120.1mg/kgAnthracene

[NT]10500.60.61<0.1Org-0120.1mg/kgPhenanthrene

[NT]930<0.1<0.11<0.1Org-0120.1mg/kgFluorene

[NT][NT]0<0.1<0.11<0.1Org-0120.1mg/kgAcenaphthene

[NT][NT]0<0.1<0.11<0.1Org-0120.1mg/kgAcenaphthylene

[NT]870<0.1<0.11<0.1Org-0120.1mg/kgNaphthalene

[NT]20/04/201820/04/201820/04/2018120/04/2018-Date analysed

[NT]20/04/201820/04/201820/04/2018120/04/2018-Date extracted

[NT]LCS-6RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: PAHs in Soil

Envirolab Reference: 189888
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Client Reference: 83229.02, Kincumber

[NT]1101105104190Org-005%Surrogate TCMX

[NT][NT]0<0.1<0.11<0.1Org-0050.1mg/kgMethoxychlor

[NT]800<0.1<0.11<0.1Org-0050.1mg/kgEndosulfan Sulphate

[NT][NT]0<0.1<0.11<0.1Org-0050.1mg/kgEndrin Aldehyde

[NT][NT]0<0.1<0.11<0.1Org-0050.1mg/kgpp-DDT

[NT][NT]0<0.1<0.11<0.1Org-0050.1mg/kgEndosulfan II

[NT]800<0.1<0.11<0.1Org-0050.1mg/kgpp-DDD

[NT]970<0.1<0.11<0.1Org-0050.1mg/kgEndrin

[NT]1020<0.1<0.11<0.1Org-0050.1mg/kgDieldrin

[NT]990<0.1<0.11<0.1Org-0050.1mg/kgpp-DDE

[NT][NT]0<0.1<0.11<0.1Org-0050.1mg/kgEndosulfan I

[NT][NT]0<0.1<0.11<0.1Org-0050.1mg/kgalpha-chlordane

[NT][NT]0<0.1<0.11<0.1Org-0050.1mg/kggamma-Chlordane

[NT]860<0.1<0.11<0.1Org-0050.1mg/kgHeptachlor Epoxide

[NT]840<0.1<0.11<0.1Org-0050.1mg/kgAldrin

[NT][NT]0<0.1<0.11<0.1Org-0050.1mg/kgdelta-BHC

[NT]890<0.1<0.11<0.1Org-0050.1mg/kgHeptachlor

[NT]910<0.1<0.11<0.1Org-0050.1mg/kgbeta-BHC

[NT][NT]0<0.1<0.11<0.1Org-0050.1mg/kggamma-BHC

[NT]1030<0.1<0.11<0.1Org-0050.1mg/kgalpha-BHC

[NT][NT]0<0.1<0.11<0.1Org-0050.1mg/kgHCB

[NT]20/04/201820/04/201820/04/2018120/04/2018-Date analysed

[NT]20/04/201820/04/201820/04/2018120/04/2018-Date extracted

[NT]LCS-5RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: Organochlorine Pesticides in soil

Envirolab Reference: 189888

R00Revision No:
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Client Reference: 83229.02, Kincumber

[NT][NT]410810414[NT]Org-005%Surrogate TCMX

[NT][NT]0<0.1<0.114[NT]Org-0050.1mg/kgMethoxychlor

[NT][NT]0<0.1<0.114[NT]Org-0050.1mg/kgEndosulfan Sulphate

[NT][NT]0<0.1<0.114[NT]Org-0050.1mg/kgEndrin Aldehyde

[NT][NT]0<0.1<0.114[NT]Org-0050.1mg/kgpp-DDT

[NT][NT]0<0.1<0.114[NT]Org-0050.1mg/kgEndosulfan II

[NT][NT]0<0.1<0.114[NT]Org-0050.1mg/kgpp-DDD

[NT][NT]0<0.1<0.114[NT]Org-0050.1mg/kgEndrin

[NT][NT]0<0.1<0.114[NT]Org-0050.1mg/kgDieldrin

[NT][NT]0<0.1<0.114[NT]Org-0050.1mg/kgpp-DDE

[NT][NT]0<0.1<0.114[NT]Org-0050.1mg/kgEndosulfan I

[NT][NT]0<0.1<0.114[NT]Org-0050.1mg/kgalpha-chlordane

[NT][NT]0<0.1<0.114[NT]Org-0050.1mg/kggamma-Chlordane

[NT][NT]0<0.1<0.114[NT]Org-0050.1mg/kgHeptachlor Epoxide

[NT][NT]0<0.1<0.114[NT]Org-0050.1mg/kgAldrin

[NT][NT]0<0.1<0.114[NT]Org-0050.1mg/kgdelta-BHC

[NT][NT]0<0.1<0.114[NT]Org-0050.1mg/kgHeptachlor

[NT][NT]0<0.1<0.114[NT]Org-0050.1mg/kgbeta-BHC

[NT][NT]0<0.1<0.114[NT]Org-0050.1mg/kggamma-BHC

[NT][NT]0<0.1<0.114[NT]Org-0050.1mg/kgalpha-BHC

[NT][NT]0<0.1<0.114[NT]Org-0050.1mg/kgHCB

[NT][NT]20/04/201820/04/201814[NT]-Date analysed

[NT][NT]20/04/201820/04/201814[NT]-Date extracted

[NT][NT]RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: Organochlorine Pesticides in soil

Envirolab Reference: 189888

R00Revision No:
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Client Reference: 83229.02, Kincumber

[NT][NT]410810414[NT]Org-006%Surrogate TCLMX

[NT][NT]0<0.1<0.114[NT]Org-0060.1mg/kgAroclor 1260

[NT][NT]0<0.1<0.114[NT]Org-0060.1mg/kgAroclor 1254

[NT][NT]0<0.1<0.114[NT]Org-0060.1mg/kgAroclor 1248

[NT][NT]0<0.1<0.114[NT]Org-0060.1mg/kgAroclor 1242

[NT][NT]0<0.1<0.114[NT]Org-0060.1mg/kgAroclor 1232

[NT][NT]0<0.1<0.114[NT]Org-0060.1mg/kgAroclor 1221

[NT][NT]0<0.1<0.114[NT]Org-0060.1mg/kgAroclor 1016

[NT][NT]20/04/201820/04/201814[NT]-Date analysed

[NT][NT]20/04/201820/04/201814[NT]-Date extracted

[NT][NT]RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: PCBs in Soil

[NT]901105104190Org-006%Surrogate TCLMX

[NT][NT]0<0.1<0.11<0.1Org-0060.1mg/kgAroclor 1260

[NT]1150<0.1<0.11<0.1Org-0060.1mg/kgAroclor 1254

[NT][NT]0<0.1<0.11<0.1Org-0060.1mg/kgAroclor 1248

[NT][NT]0<0.1<0.11<0.1Org-0060.1mg/kgAroclor 1242

[NT][NT]0<0.1<0.11<0.1Org-0060.1mg/kgAroclor 1232

[NT][NT]0<0.1<0.11<0.1Org-0060.1mg/kgAroclor 1221

[NT][NT]0<0.1<0.11<0.1Org-0060.1mg/kgAroclor 1016

[NT]20/04/201820/04/201820/04/2018120/04/2018-Date analysed

[NT]20/04/201820/04/201820/04/2018120/04/2018-Date extracted

[NT]LCS-5RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: PCBs in Soil

Envirolab Reference: 189888
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Client Reference: 83229.02, Kincumber

[NT][NT]1756472[NT]Metals-0201mg/kgZinc

[NT][NT]429282[NT]Metals-0201mg/kgNickel

[NT][NT]0<0.1<0.12[NT]Metals-0210.1mg/kgMercury

[NT][NT]209112[NT]Metals-0201mg/kgLead

[NT][NT]119102[NT]Metals-0201mg/kgCopper

[NT][NT]119102[NT]Metals-0201mg/kgChromium

[NT][NT]0<0.4<0.42[NT]Metals-0200.4mg/kgCadmium

[NT][NT]016162[NT]Metals-0204mg/kgArsenic

[NT][NT]20/04/201820/04/20182[NT]-Date analysed

[NT][NT]20/04/201820/04/20182[NT]-Date prepared

[NT][NT]RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: Acid Extractable metals in soil

[NT][NT]51523114[NT]Metals-0201mg/kgZinc

[NT][NT]71231114[NT]Metals-0201mg/kgNickel

[NT][NT]0<0.1<0.114[NT]Metals-0210.1mg/kgMercury

[NT][NT]71612914[NT]Metals-0201mg/kgLead

[NT][NT]38191314[NT]Metals-0201mg/kgCopper

[NT][NT]23241914[NT]Metals-0201mg/kgChromium

[NT][NT]0<0.4<0.414[NT]Metals-0200.4mg/kgCadmium

[NT][NT]04<414[NT]Metals-0204mg/kgArsenic

[NT][NT]20/04/201820/04/201814[NT]-Date analysed

[NT][NT]20/04/201820/04/201814[NT]-Date prepared

[NT][NT]RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: Acid Extractable metals in soil

[NT]102023231<1Metals-0201mg/kgZinc

[NT]1061011101<1Metals-0201mg/kgNickel

[NT]1090<0.1<0.11<0.1Metals-0210.1mg/kgMercury

[NT]111339381<1Metals-0201mg/kgLead

[NT]116813121<1Metals-0201mg/kgCopper

[NT]107425261<1Metals-0201mg/kgChromium

[NT]1030<0.4<0.41<0.4Metals-0200.4mg/kgCadmium

[NT]10722<451<4Metals-0204mg/kgArsenic

[NT]20/04/201820/04/201820/04/2018120/04/2018-Date analysed

[NT]20/04/201820/04/201820/04/2018120/04/2018-Date prepared

[NT]LCS-6RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: Acid Extractable metals in soil

Envirolab Reference: 189888
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Client Reference: 83229.02, Kincumber

[NT][NT]70.470.442<0.005Inorg-0680.005%w/w Ss-Net Acidity without ANCE

[NT][NT]1022202<0.75Inorg-0680.75kg CaCO3 /tLiming rate without ANCE

[NT][NT]72902702<5Inorg-0685moles H+ /ta-Net Acidity without ANCE

[NT][NT]1022202<0.75Inorg-0680.75kg CaCO3 /tLiming rate

[NT][NT]72902702<5Inorg-0685moles H+ /ta-Net Acidity

[NT][NT]70.470.442<0.005Inorg-0680.005%w/w Ss-Net Acidity

[NT][NT]0<0.05<0.052<0.05Inorg-0680.05%w/w Ss-ANCBT 

[NT][NT]0<0.05<0.052<0.05Inorg-0680.05% CaCO3 ANCBT 

[NT][NT]670.0100.0052<0.005Inorg-0680.005%w/w SSNAS 

[NT][NT]220.0410.0512<0.005Inorg-0680.005%w/w SSKCl 

[NT][NT]90.0510.0562<0.005Inorg-0680.005%w/w SSHCl 

[NT][NT]82602402<3Inorg-0683moles H+ /ta-Chromium Reducible Sulfur

[NT]9980.410.382<0.005Inorg-0680.005%w/wChromium Reducible Sulfur

[NT]95032322<5Inorg-0685moles H+ /tTAA pH 6.5

[NT][NT]00.050.052<0.01Inorg-0680.01%w/w Ss-TAA pH 6.5

[NT]9604.44.42[NT]Inorg-068pH unitspH kcl 

[NT]27/04/201827/04/201827/04/2018227/04/2018-Date analysed

[NT]27/04/201827/04/201827/04/2018227/04/2018-Date prepared

[NT]LCS-6RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: Chromium Suite

Envirolab Reference: 189888
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Client Reference: 83229.02, Kincumber

[NT]93[NT][NT][NT][NT]101Org-016%Surrogate 4-BFB

[NT]95[NT][NT][NT][NT]98Org-016%Surrogate toluene-d8

[NT]112[NT][NT][NT][NT]111Org-016%Surrogate Dibromofluoromethane

[NT][NT][NT][NT][NT][NT]<1Org-0131µg/LNaphthalene

[NT]99[NT][NT][NT][NT]<1Org-0161µg/Lo-xylene

[NT]99[NT][NT][NT][NT]<2Org-0162µg/Lm+p-xylene

[NT]96[NT][NT][NT][NT]<1Org-0161µg/LEthylbenzene

[NT]93[NT][NT][NT][NT]<1Org-0161µg/LToluene

[NT]93[NT][NT][NT][NT]<1Org-0161µg/LBenzene

[NT]96[NT][NT][NT][NT]<10Org-01610µg/LTRH C6  - C10 

[NT]96[NT][NT][NT][NT]<10Org-01610µg/LTRH C6  - C9 

[NT]24/04/2018[NT][NT][NT][NT]24/04/2018-Date analysed

[NT]24/04/2018[NT][NT][NT][NT]24/04/2018-Date extracted

[NT]LCS-W2RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: vTRH(C6-C10)/BTEXN in Water

Envirolab Reference: 189888
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Client Reference: 83229.02, Kincumber

[NT]85[NT][NT][NT][NT]83Org-003%Surrogate o-Terphenyl

[NT]86[NT][NT][NT][NT]<100Org-003100µg/LTRH >C34  - C40 

[NT]97[NT][NT][NT][NT]<100Org-003100µg/LTRH >C16  - C34 

[NT]103[NT][NT][NT][NT]<50Org-00350µg/LTRH >C10  - C16 

[NT]86[NT][NT][NT][NT]<100Org-003100µg/LTRH C29  - C36 

[NT]97[NT][NT][NT][NT]<100Org-003100µg/LTRH C15  - C28 

[NT]103[NT][NT][NT][NT]<50Org-00350µg/LTRH C10  - C14 

[NT]27/04/2018[NT][NT][NT][NT]27/04/2018-Date analysed

[NT]27/04/2018[NT][NT][NT][NT]27/04/2018-Date extracted

[NT]LCS-W1RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: svTRH (C10-C40) in Water

Envirolab Reference: 189888
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Client Reference: 83229.02, Kincumber

[NT]106[NT][NT][NT][NT]<0.02Metals-0200.02mg/LZinc - Total

[NT]104[NT][NT][NT][NT]<0.02Metals-0200.02mg/LNickel  - Total

[NT]98[NT][NT][NT][NT]<0.0005Metals-0210.0005mg/LMercury - Total

[NT]105[NT][NT][NT][NT]<0.03Metals-0200.03mg/LLead - Total

[NT]105[NT][NT][NT][NT]<0.01Metals-0200.01mg/LCopper - Total

[NT]105[NT][NT][NT][NT]<0.01Metals-0200.01mg/LChromium - Total

[NT]109[NT][NT][NT][NT]<0.01Metals-0200.01mg/LCadmium - Total

[NT]102[NT][NT][NT][NT]<0.05Metals-0200.05mg/LArsenic - Total

[NT]23/04/2018[NT][NT][NT][NT]23/04/2018-Date analysed

[NT]23/04/2018[NT][NT][NT][NT]23/04/2018-Date prepared

[NT]LCS-W1RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: Metals in Waters - Acid extractable
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Client Reference: 83229.02, Kincumber

Not ReportedNR

National Environmental Protection MeasureNEPM

Not specifiedNS

Laboratory Control SampleLCS

Relative Percent DifferenceRPD

Greater than>

Less than<

Practical Quantitation LimitPQL

Insufficient sample for this testINS

Test not requiredNA

Not testedNT

Result Definitions

Australian Drinking Water Guidelines recommend that Thermotolerant Coliform, Faecal Enterococci, & E.Coli levels are less than
1cfu/100mL. The recommended maximums are taken from "Australian Drinking Water Guidelines", published by NHMRC & ARMC
2011.

Surrogates are known additions to each sample, blank, matrix spike and LCS in a batch, of compounds which
are similar to the analyte of interest, however are not expected to be found in real samples.

Surrogate Spike

This comprises either a standard reference material or a control matrix (such as a blank sand or water) fortified
with analytes representative of the analyte class. It is simply a check sample.

LCS (Laboratory
Control Sample)

A portion of the sample is spiked with a known concentration of target analyte. The purpose of the matrix spike
is to monitor the performance of the analytical method used and to determine whether matrix interferences
exist.

Matrix Spike

This is the complete duplicate analysis of a sample from the process batch. If possible, the sample selected
should be one where the analyte concentration is easily measurable.

Duplicate

This is the component of the analytical signal which is not derived from the sample but from reagents,
glassware etc, can be determined by processing solvents and reagents in exactly the same manner as for
samples.

Blank

Quality Control Definitions
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Client Reference: 83229.02, Kincumber

Measurement Uncertainty estimates are available for most tests upon request.

Where sampling dates are not provided, Envirolab are not in a position to comment on the validity of the analysis where
recommended technical holding times may have been breached.

When samples are received where certain analytes are outside of recommended technical holding times (THTs), the analysis has
proceeded. Where analytes are on the verge of breaching THTs, every effort will be made to analyse within the THT or as soon as
practicable.

In circumstances where no duplicate and/or sample spike has been reported at 1 in 10 and/or 1 in 20 samples respectively, the
sample volume submitted was insufficient in order to satisfy laboratory QA/QC protocols.

Matrix Spikes, LCS and Surrogate recoveries: Generally 70-130% for inorganics/metals; 60-140% for organics (+/-50% surrogates)
and 10-140% for labile SVOCs (including labile surrogates), ultra trace organics and speciated phenols is acceptable.

Duplicates: <5xPQL - any RPD is acceptable; >5xPQL - 0-50% RPD is acceptable.

For VOCs in water samples, three vials are required for duplicate or spike analysis.

Spikes for Physical and Aggregate Tests are not applicable.

Filters, swabs, wipes, tubes and badges will not have duplicate data as the whole sample is generally extracted during sample
extraction.

Duplicate sample and matrix spike recoveries may not be reported on smaller jobs, however, were analysed at a frequency to meet
or exceed NEPM requirements. All samples are tested in batches of 20. The duplicate sample RPD and matrix spike recoveries for
the batch were within the laboratory acceptance criteria.

Laboratory Acceptance Criteria
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Client Reference: 83229.02, Kincumber

Acid Extractable Metals in Soil: The laboratory RPD acceptance criteria
 has been exceeded for 189888-14 for Pb, Ni and Zn. Therefore a triplicate result has 
 been issued as laboratory sample number 189888-17.
 
 Asbestos: A portion of the supplied samples were sub-sampled for asbestos 
 analysis according to Envirolab procedures. 
 We cannot guarantee that these sub-samples are indicative of the entire sample. 
 Envirolab recommends supplying 40-50g of sample in its own container. 
 Note: Samples 189888-1, 6, 8, 10, 13 & 14 were sub-sampled from jars provided 
 by the client.
 
 svTRH (C10-C40) in Water - The positive result in the rinsate sample is due to a single peak with no hydrocarbon profile, consistent 
with plastic containers

Report Comments
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DP 2017a and DP 2018a Investigation Results  
 Drawing 1 – Test Location Plans  

 Borehole Logs (Bore K1 to Bore K8) 
 Drawing 3 – Test Location Plan  

 Logs (Bores / Pits EBD-AT-01 to EBD-AT-21) 
 
 
 
 
 
 

 
  





FILLING:  Generally comprising, dark brown silty sand
filling with trace of organics, humid

FILLING:  Generally comprising, light brown sandy gravel
roadbase filling. Gravel is angular and igneous basalt,
damp

FILLING:  Generally comprising, orange brown silty sand
filling with some gravel, humid

SILTY CLAY:  Light grey silty clay, M<Wp

Bore discontinued at 1.75m.  Limit of investigation
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Sampling & In Situ Testing

1

2

3

4

CLIENT:
PROJECT:
LOCATION: Empire Bay Drive, Kincumber

SAMPLING & IN SITU TESTING LEGEND
A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample Water seep S Standard penetration test
E Environmental sample Water level V Shear vane (kPa)

BORE No:  K1
PROJECT No:  83261.00
DATE:  17/10/2017
SHEET  1  OF  1

DRILLER:  Kerry LOGGED:  Harrison CASING:

Roads & Maritime Services
Detailed Site Investigation for Contamination

REMARKS:

RIG:  Hand Auger

WATER OBSERVATIONS:

TYPE OF BORING:

No Free Groundwater Observed

75mm Hand Auger

CH4=0.0%, CO2=0.6%, O2=19.7%, H2S=0.0ppm, CO=0.0ppm

SURFACE LEVEL:  1.7 AHD
EASTING:     350882.3
NORTHING:   6295341
DIP/AZIMUTH: 90°/--

 BOREHOLE LOG 

Well

Construction

Details

PID= <1.0ppm

PID= <1.0ppm

PID= <1.0ppm

PID= <1.0ppm

PID= <1.0ppm

D/E

D/E

D/E

D/E

D/E

0.05

0.3

0.5

1.0

1.5



FILLING:  Generally comprising, light grey and orange
brown silty sand filling with traces of gravel, humid (gravel
is ironstone basalt, sandstone)

FILLING:  Generally comprising, orange brown, fine
grained sand, humid

SILTY CLAY:  Light grey silty clay, M=Wp

Bore discontinued at 3.3m.  Limit of investigation
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Sampling & In Situ Testing

1

2

3

4

CLIENT:
PROJECT:
LOCATION: Empire Bay Drive, Kincumber

SAMPLING & IN SITU TESTING LEGEND
A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample Water seep S Standard penetration test
E Environmental sample Water level V Shear vane (kPa)

BORE No:  K2
PROJECT No:  83261.00
DATE:  17/10/2017
SHEET  1  OF  1

DRILLER:  Kerry LOGGED:  Harrison CASING:

Roads & Maritime Services
Detailed Site Investigation for Contamination

REMARKS:

RIG:  Hand Auger

WATER OBSERVATIONS:

TYPE OF BORING:

Possible Seepage at 2.6m

75mm - 120mm Hand Auger

CH4=0.0%, CO2=3.3%, O2=16.8%, H2S=0.0ppm, CO=0.0ppm

SURFACE LEVEL:  1.7 AHD
EASTING:     350871.5
NORTHING:   6295314
DIP/AZIMUTH: 90°/--

 BOREHOLE LOG 

Well

Construction

Details

PID= <1.0ppm

PID= <1.0ppm

PID= <1.0ppm

PID= <1.0ppm

PID= <1.0ppm

PID= <1.0ppm

PID= <1.0ppm

PID= <1.0ppm

PID= <1.0ppm

PID= <1.0ppm

PID= <1.0ppm

PID= <1.0ppm

D/E

D/E

D/E

D/E

D/E

D/E

D/E

D/E

D/E

D/E

D/E

D/E

0.05

0.25

0.5

0.85

1.0

1.25

1.5

1.75

2.0

2.5

3.0

3.3



FILLING:  Generally comprising, yellow brown grey
sandstone filling, humid

FILLING:  Generally comprising, brown and grey silty
sand filling with traces of gravel, humid

SILTY SAND/SANDY SILT:  Light grey and trace of
mottled brown silty sand/sandy silt with traces of gravel,
humid

SILTY CLAY:  Light grey silty clay, M=Wp

Bore discontinued at 1.5m.  Limit of investigation
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Comments

Sampling & In Situ Testing

1

2

3

4

CLIENT:
PROJECT:
LOCATION: Empire Bay Drive, Kincumber

SAMPLING & IN SITU TESTING LEGEND
A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample Water seep S Standard penetration test
E Environmental sample Water level V Shear vane (kPa)

BORE No:  K3
PROJECT No:  83261.00
DATE:  17/10/2017
SHEET  1  OF  1

DRILLER:  Kerry LOGGED:  Harrison CASING:

Roads & Maritime Services
Detailed Site Investigation for Contamination

REMARKS:

RIG:  Hand Auger

WATER OBSERVATIONS:

TYPE OF BORING:

No Free Groundwater Observed

75mm Hand Auger

CH4=0.1%, CO2=0.3%, O2=20.2%, H2S=0.0ppm, CO=0.1ppm

SURFACE LEVEL:  1.6 AHD
EASTING:     350865.8
NORTHING:   6295298
DIP/AZIMUTH: 90°/--

 BOREHOLE LOG 

Well

Construction

Details

PID= <1.0ppm

PID= <1.0ppm

PID= <1.0ppm

PID= <1.0ppm

D/E

D/E

D/E

D/E

0.05

0.5

1.0

1.2



FILLING:  Brown, sand filling with gravel and trace silt and
rootlets. Sand is fine to coarse. Gravel is angular to
sub-rounded, fine to coarse, dry

FILLING:  Orange brown, sand and gravel filling, humid

FILLING:  Brown, sand filling with silt, gravel and trace
organics. Sand is fine to coarse. Gravel is angular to
sub-angular, moist. Low plasticity

CLAYEY SAND SILT:  Very soft to soft, dark grey mottled
brown silt with trace clay, sand and organics, low
plasticity, M>Wp (possible estuarine)

CLAY:  Stiff, grey, clay with trace organics, medium to
high plasticity, M>Wp (possible estuarine)

-  stiff to very stiff from 1.3m

Bore discontinued at 1.7m.  Limit of investigation

0.25
0.32

0.6

1.0

1.7
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Results &
Comments

Sampling & In Situ Testing

1

2

3

4

CLIENT:
PROJECT:
LOCATION: Empire Bay Drive, Kincumber

SAMPLING & IN SITU TESTING LEGEND
A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample Water seep S Standard penetration test
E Environmental sample Water level V Shear vane (kPa)

BORE No:  K4
PROJECT No:  83261.00
DATE:  17/10/2017
SHEET  1  OF  1

DRILLER:  Kerry LOGGED:  Harrison CASING:

Roads & Maritime Services
Detailed Site Investigation for Contamination

REMARKS:

RIG:  Hand Auger

WATER OBSERVATIONS:

TYPE OF BORING:

No Free Groundwater Observed

75mm Hand Auger

CH4=0.0%, CO2=0.3%, O2=20.3%, H2S=0.0ppm, CO=0.0ppm

SURFACE LEVEL:  1.8 AHD
EASTING:     350870.4
NORTHING:   6295279
DIP/AZIMUTH: 90°/--

 BOREHOLE LOG 

Well

Construction

Details

PID= <1.0ppm

PID= <1.0ppm

PID= <1.0ppm

PID= <1.0ppm

PID= <1.0ppm

D/E

D/E

D/E

D/E

D/E

0.05

0.4

0.7

1.1

1.5



FILLING:  Generally comprising, light brown sand and
mottled orange brown sandy clay and gravel mixture.
Gravel comprised sandstone, ironstone and basalt
roadbase). minor slag inclusions, humid

Bore discontinued at 0.8m.  Refusal on cobbles/gravels in
filling

0.8
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Comments

Sampling & In Situ Testing

1

2

3

4

CLIENT:
PROJECT:
LOCATION: Empire Bay Drive, Kincumber

SAMPLING & IN SITU TESTING LEGEND
A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample Water seep S Standard penetration test
E Environmental sample Water level V Shear vane (kPa)

BORE No:  K5
PROJECT No:  83261.00
DATE:  17/10/2017
SHEET  1  OF  1

DRILLER:  Kerry LOGGED:  Harrison CASING:

Roads & Maritime Services
Detailed Site Investigation for Contamination

REMARKS:

RIG:  Hand Auger

WATER OBSERVATIONS:

TYPE OF BORING:

No Free Groundwater Observed

75mm Hand Auger

CH4=0.0%, CO2=0.1%, O2=20.6%, H2S=0.0ppm, CO=0.0ppm

SURFACE LEVEL:  2.5 AHD
EASTING:     350862.4
NORTHING:   6295249
DIP/AZIMUTH: 90°/--

 BOREHOLE LOG 

Well

Construction

Details

PID= <1.0ppm

PID= <1.0ppm

PID= <1.0ppm

PID= <1.0ppm

D/E

D/E

D/E

D/E

0.05

0.25

0.5

0.75



FILLING:  Generally comprising, brown sand filling with
some gravel and trace of organics, humid

FILLING:  Generally comprising, yellow brown grey
sandstone filling, humid

FILLING:  Generally comprising brown and light grey silty
sand filling with trace of gravel, humid (gravel is most
likely slag and basalt)

SILTY SAND/SANDY SILT:  Dark brown, light grey silty
sand/sandy silt, humid

SILTY CLAY:  Light grey and slight mottled brown silty
clay, M=Wp

Bore discontinued at 2.0m.  Limit of investigation

0.1

0.45

0.7

0.95

2.0
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Sampling & In Situ Testing

1

2

3

4

CLIENT:
PROJECT:
LOCATION: Empire Bay Drive, Kincumber

SAMPLING & IN SITU TESTING LEGEND
A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample Water seep S Standard penetration test
E Environmental sample Water level V Shear vane (kPa)

BORE No:  K6
PROJECT No:  83261.00
DATE:  17/10/2017
SHEET  1  OF  1

DRILLER:  Kerry LOGGED:  Harrison CASING:

Roads & Maritime Services
Detailed Site Investigation for Contamination

REMARKS:

RIG:  Hand Auger

WATER OBSERVATIONS:

TYPE OF BORING:

No Free Groundwater Observed

75mm Hand Auger

CH4=0.1%, CO2=0.4%, O2=20.1%, H2S=0.0ppm, CO=0.0ppm

SURFACE LEVEL:  2.2 AHD
EASTING:     350851.6
NORTHING:   6295229
DIP/AZIMUTH: 90°/--

 BOREHOLE LOG 

Well

Construction

Details

PID=<1.0ppm

PID=<1.0ppm

PID=<1.0ppm

PID=<1.0ppm

PID=<1.0ppm

PID=<1.0ppm

PID=<1.0ppm

PID=<1.0ppm

PID=<1.0ppm

D/E

D/E

D/E

D/E

D/E

D/E

D/E

D/E

D/E

0.05

0.25

0.5

0.75

1.0

1.25

1.5

1.75

2.0



FILLING:  Generally comprising, light brown sand filling
with traces of gravel, humid

FILLING:  Brown silty sand filling with a trace of gravel,
humid

FILLING:  Orange brown sand filling with some silt, humid

SILTY SAND:  Dark brown and grey silty sand, humid

SILTY CLAY:  Light grey silty clay, M=Wp

-  band of light grey sandy silty clay, wet/M>Wp

SANDY CLAY:  Light grey sandy clay with a trace of silt,
M>Wp/saturated

Bore discontinued at 3.0m.  Limit of investigation

0.4

0.6

0.7

1.0

2.3

3.0
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Sampling & In Situ Testing

1

2

3

4

CLIENT:
PROJECT:
LOCATION: Empire Bay Drive, Kincumber

SAMPLING & IN SITU TESTING LEGEND
A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample Water seep S Standard penetration test
E Environmental sample Water level V Shear vane (kPa)

BORE No:  K7
PROJECT No:  83261.00
DATE:  17/10/2017
SHEET  1  OF  1

DRILLER:  Kerry LOGGED:  Harrison CASING:

Roads & Maritime Services
Detailed Site Investigation for Contamination

REMARKS:

RIG:  Hand Auger

WATER OBSERVATIONS:

TYPE OF BORING:

Seepage at 2.0m

75mm - 120mm Hand Auger

CH4=0.0%, CO2=4.0%, O2=17.1%, H2S=0.0ppm, CO=0.0ppm

SURFACE LEVEL:  2.3 AHD
EASTING:     350843.9
NORTHING:   6295204
DIP/AZIMUTH: 90°/--

 BOREHOLE LOG 

Well

Construction

Details

PID= <1.0ppm

PID= <1.0ppm

PID= <1.0ppm

PID= <1.0ppm

PID= <1.0ppm

PID= <1.0ppm

PID= <1.0ppm

PID= <1.0ppm

PID= <1.0ppm

PID= <1.0ppm

PID= <1.0ppm

D/E

D/E

D/E

D/E

D/E

D/E

D/E

D/E

D/E

D/E

D/E

0.05

0.25

0.5

0.65

0.75

1.0

1.25

1.5

2.0

2.5

3.0



FILLING:  Generally comprising, light grey and orange
brown, fine grained sand mixture, humid. Orange brown
(sand is most likely imported beach sand filling)

SILT:  Orange brown silt with some sand, humid

SANDY SILT:  Brown and light grey sandy silt,
M<Wp/moist

-  moist/wet at 1.2m

SILTY CLAY:  Light grey silty clay, M~Wp

-  M<Wp at 1.5m

Bore discontinued at 2.0m.  Limit of investigation

0.6

0.9
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Sampling & In Situ Testing

1

2

3

4

CLIENT:
PROJECT:
LOCATION: Empire Bay Drive, Kincumber

SAMPLING & IN SITU TESTING LEGEND
A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample Water seep S Standard penetration test
E Environmental sample Water level V Shear vane (kPa)

BORE No:  K8
PROJECT No:  83261.00
DATE:  17/10/2017
SHEET  1  OF  1

DRILLER:  Kerry LOGGED:  Harrison CASING:

Roads & Maritime Services
Detailed Site Investigation for Contamination

REMARKS:

RIG:  Hand Auger

WATER OBSERVATIONS:

TYPE OF BORING:

No Free Groundwater Observed

75mm Hand Auger

CH4=0.0%, CO2=0.4%, O2=20.1%, H2S=0.0ppm, CO=0.0ppm

SURFACE LEVEL:  2.5 AHD
EASTING:     350808
NORTHING:   6295197
DIP/AZIMUTH: 90°/--

 BOREHOLE LOG 

Well

Construction

Details

PID= <1.0ppm

PID= <1.0ppm

PID= <1.0ppm

PID= <1.0ppm

PID= <1.0ppm

PID= <1.0ppm

PID= <1.0ppm

PID= <1.0ppm

D/E

D/E

D/E

D/E

D/E

D/E

D/E

D/E

0.25

0.5

0.75

1.0

1.25

1.5

1.75

2.0





ASPHALTIC CONCRETE

FILLING:  Orange brown sandy gravel filling generally
comprising fine to coarse grained sand, angular to sub
rounded, fine to coarse sized gravel, with silt, trace clay
and asphaltic concrete, moist (ripped sandstone)

BITUMINUOUS SEAL

FILLING:  Brown, sandy gravel filling generally comprising
fine to coarse grianed sand, angular to sub rounded, fine
to coarse sized gravel, trace silt, moist

CLAYEY SILT:  Soft to firm, grey, low plasticity clayey silt,
trace fine grained sand and organics, M>Wp (probably
alluvial)

SILTY CLAY:  Stiff to very stiff, grey mottled brown,
medium plasticity silty clay trace fine grained sand and
organics, M>Wp (probably alluvial)

Pit discontinued at 1.6m. Limit of investigation

0.11

0.24
0.26

0.7

1.1

1.6

SAMPLING & IN SITU TESTING LEGEND

1

2

R
L

2
1

0

TEST PIT LOG

Depth
(m)

Empire Bay Drive & The Scenic Road,
Kincumber

A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample Water seep S Standard penetration test
E Environmental sample Water level V Shear vane (kPa)

AT&L & Associates Pty Ltd
Proposed Intersection Upgrade

Results &
Comments

LOGGED:  T Warriner SURVEY DATUM:  MGA94 Zone Zone 56

CLIENT:
PROJECT:
LOCATION:

PIT No:  EBD-AT-01
PROJECT No:  83229.00
DATE:  27/9/2017
SHEET  1  OF  1

Sampling & In Situ Testing
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REMARKS:

RIG:  4.5 tonne Excavator fitted with 370mm    auger

WATER OBSERVATIONS: No Free Groundwater Observed

SURFACE LEVEL:  2.0 AHD
EASTING:     350890.3
NORTHING:   6295345.4

Dynamic Penetrometer Test
(blows per 100mm)

5 10 15 20

Cone Penetrometer  AS1289.6.3.2
Sand Penetrometer  AS1289.6.3.3

E
B

E

B

E

B

E

B

0.11
0.15

0.25

0.3

0.7

0.8

1.0

1.1

1.2

1.5

PID = <1 ppm

PID= <1 ppm

pp = 25-50
PID= <1 ppm

pp = 50-150

PID= <1 ppm



ASPHALTIC CONCRETE

FILLING:  Dark grey, sandy gravel filling generally
comprising fine to coarse grained sand, angular, fine to
medium sized gravel, dry

FILLING:  Brown, sandy gravel filling generally comprising
fine to coarse grained sand, angular to sub rounded, fine
to coarse sized gravel, with clay and cobbles, moist
(ripped sandstone)

Pit discontinued at 0.86m. Refusal on sandstone boulder

0.08

0.35

0.86

SAMPLING & IN SITU TESTING LEGEND

1

2
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L

1
0

-1

TEST PIT LOG

Depth
(m)

Empire Bay Drive & The Scenic Road,
Kincumber

A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample Water seep S Standard penetration test
E Environmental sample Water level V Shear vane (kPa)

AT&L & Associates Pty Ltd
Proposed Intersection Upgrade

Results &
Comments

LOGGED:  T Warriner SURVEY DATUM:  MGA94 Zone Zone 56

CLIENT:
PROJECT:
LOCATION:

PIT No:  EBD-AT-02
PROJECT No:  83229.00
DATE:  27/9/2017
SHEET  1  OF  1

Sampling & In Situ Testing
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REMARKS:

RIG:  4.5 tonne Excavator fitted with 370mm    auger

WATER OBSERVATIONS: No Free Groundwater Observed

SURFACE LEVEL:  1.9 AHD
EASTING:     350888
NORTHING:   6295305.2

Dynamic Penetrometer Test
(blows per mm)

5 10 15 20

Cone Penetrometer  AS1289.6.3.2
Sand Penetrometer  AS1289.6.3.3

E

B

E

B

0.1

0.3

0.4

0.8

PID= <1 ppm

PID= <1 ppm



ASPHALTIC CONCRETE

FILLING:  Yellow brown sandy gravel filling generally
comprising fine to coarse grained sand, angular to sub
rounded, fine to coarse sized gravel, with silt, trace clay
and asphaltic concrete, moist (ripped sandstone)

BITUMINUOUS SEAL

FILLING:  Dark brown, fine to coarse grained sand filling
with silt and angular to sub rounded, fine to medium sized
gravel, moist.

SILT:  Soft, dark grey, low plasticity silt trace organics,
M>Wp (probably alluvial)

SILTY CLAY:  Firm, light grey, low plasticity silty clay with
fine to medium grained sand and trace organics, M>Wp
(probably alluvial)

Pit discontinued at 1.65m. Limit of investigation

0.27

0.5
0.52

1.0

1.15

1.65

SAMPLING & IN SITU TESTING LEGEND

1
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TEST PIT LOG

Depth
(m)

Empire Bay Drive & The Scenic Road,
Kincumber

A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample Water seep S Standard penetration test
E Environmental sample Water level V Shear vane (kPa)

AT&L & Associates Pty Ltd
Proposed Intersection Upgrade

Results &
Comments

LOGGED:  T Warriner SURVEY DATUM:  MGA94 Zone Zone 56

CLIENT:
PROJECT:
LOCATION:

PIT No:  EBD-AT-03
PROJECT No:  83229.00
DATE:  26/9/2017
SHEET  1  OF  1

Sampling & In Situ Testing
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REMARKS:

RIG:  4.5 tonne Excavator fitted with 370mm    auger

WATER OBSERVATIONS: No Free Groundwater Observed

SURFACE LEVEL:  2.3 AHD
EASTING:     350871.7
NORTHING:   6295258.4

Dynamic Penetrometer Test
(blows per 100mm)

5 10 15 20

Cone Penetrometer  AS1289.6.3.2
Sand Penetrometer  AS1289.6.3.3

E

B

E

B

B
E

E

B

0.3

0.5

0.6

1.0

1.1

1.15

1.2

1.6

PID = <1 ppm

PID= <1 ppm

pp <50
PID= <1 ppm

pp = 25-75
PID= <1 ppm



ASPHALTIC CONCRETE

FILLING:  Dark grey, sandy gravel filling generally
comprising fine to coarse grained sand, angular to sub
angular, fine to coarse sized gravel, moist

FILLING:  Dark grey, sandy gravel filling generally
comprising fine to coarse grained sand, angular to sub
angular, fine to medium sized gravel, moist

FILLING:  Brown, sandy gravel filling generally comprising
fine to coarse grained sand, angular to rounded, fine to
coarse sized gravel, with inclusions of asphalt, moist

FILLING:  Grey, sandy gravel filling generally comprising
fine to coarse grained sand, angular to sub angular, fine to
medium sized gravel, dry (possibly stabilised)

FILLING:  Light brown, gravelly sand filling generally
comprising fine to coarse grained sand, angular to sub
rounded, fine to coarse sized gravel, with silt, trace low
plasticity clay, moist. (ripped sandstone)

SANDY SILTY CLAY:   Firm to stiff, light grey, low
plasticity, fine to medium grained sandy silty clay, M=Wp
(probably alluvial)

Pit discontinued at 1.6m. Limit of investigation
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SAMPLING & IN SITU TESTING LEGEND
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TEST PIT LOG

Depth
(m)

Empire Bay Drive & The Scenic Road,
Kincumber

A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample Water seep S Standard penetration test
E Environmental sample Water level V Shear vane (kPa)

AT&L & Associates Pty Ltd
Proposed Intersection Upgrade

Results &
Comments

LOGGED:  T Warriner SURVEY DATUM:  MGA94 Zone Zone 56

CLIENT:
PROJECT:
LOCATION:

PIT No:  EBD-AT-04
PROJECT No:  83229.00
DATE:  25/9/2017
SHEET  1  OF  1

Sampling & In Situ Testing
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REMARKS:

RIG:  4.5 tonne Excavator fitted with 370mm    auger

WATER OBSERVATIONS: No Free Groundwater Observed

SURFACE LEVEL:  3.2 AHD
EASTING:     350866.4
NORTHING:   6295204.3

Dynamic Penetrometer Test
(blows per 100mm)

5 10 15 20

Cone Penetrometer  AS1289.6.3.2
Sand Penetrometer  AS1289.6.3.3

E

B

B
E

B
E

E
B

E

B

B
E

0.3

0.4

0.45

0.5

0.55

0.6

0.65

0.75

1.0

1.2

1.4

1.5

1.6

PID = <1 ppm

PID= <1 ppm

PID= <1 ppm

PID= <1 ppm

PID= <1 ppm

pp = 90-130

PID= <1 ppm



FILLING:  Brown, fine to coarse grained clayey silty sand
topsoil filling with rootlets, dry

FILLING:  Brown, fine to coarse grained silty sand filling
trace clay, angular to sub angular, fine to coarse sized
gravel and organics, dry

FILLING:  Dark grey, sandy gravel filling generally
comprising fine to coarse grained sand, angular to sub
angular, fine to coarse sized gravel, dry

- band of brown gravel at 1.0m

Pit discontinued at 1.3m. Refusal on possible concrete

0.14

0.6

1.3

SAMPLING & IN SITU TESTING LEGEND
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TEST PIT LOG

Depth
(m)

Empire Bay Drive & The Scenic Road,
Kincumber

A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample Water seep S Standard penetration test
E Environmental sample Water level V Shear vane (kPa)

AT&L & Associates Pty Ltd
Proposed Intersection Upgrade

Results &
Comments

LOGGED:  T Warriner SURVEY DATUM:  MGA94 Zone Zone 56

CLIENT:
PROJECT:
LOCATION:

PIT No:  EBD-AT-05
PROJECT No:  83229.00
DATE:  26/9/2017
SHEET  1  OF  1

Sampling & In Situ Testing
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REMARKS:

RIG:  4.5 tonne Excavator fitted with 370mm    auger

WATER OBSERVATIONS: No Free Groundwater Observed

SURFACE LEVEL:  4.3 AHD
EASTING:     350857.6
NORTHING:   6295179

Dynamic Penetrometer Test
(blows per 100mm)

5 10 15 20

Cone Penetrometer  AS1289.6.3.2
Sand Penetrometer  AS1289.6.3.3

E

B

E

B

0.2

0.4

0.7

1.0

PID= <1 ppm

PID= <1 ppm



ASPHALTIC CONCRETE

FILLING:  Dark grey, gravelly sand filling generally
comprising fine to coarse grained sand, angular to sub
angular, fine to medium sized gravel, dry

FILLING:  Light brown, gravelly sand filling generally
comprising fine to coarse grained sand, angular to sub
angular, fine to coarse sized gravel, moist (ripped
sandstone)

CLAY:  Stiff, grey mottled red brown, medium plasticity
clay, trace organics, M<Wp (probably residual)

Pit discontinued at 1.6m. Limit of investigation

0.22

0.45

1.4

1.6

SAMPLING & IN SITU TESTING LEGEND

1

2

R
L

4
3

2

TEST PIT LOG

Depth
(m)

Empire Bay Drive & The Scenic Road,
Kincumber

A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample Water seep S Standard penetration test
E Environmental sample Water level V Shear vane (kPa)

AT&L & Associates Pty Ltd
Proposed Intersection Upgrade

Results &
Comments

LOGGED:  T Warriner SURVEY DATUM:  MGA94 Zone Zone 56

CLIENT:
PROJECT:
LOCATION:

PIT No:  EBD-AT-06
PROJECT No:  83229.00
DATE:  25/9/2017
SHEET  1  OF  1

Sampling & In Situ Testing
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REMARKS:

RIG:  4.5 tonne Excavator fitted with 370mm    auger

WATER OBSERVATIONS: No Free Groundwater Observed

SURFACE LEVEL:  4.3 AHD
EASTING:     350879.7
NORTHING:   6295172.3

Dynamic Penetrometer Test
(blows per 100mm)

5 10 15 20

Cone Penetrometer  AS1289.6.3.2
Sand Penetrometer  AS1289.6.3.3

E

B

E

B

E

B

B
E

0.25

0.4

0.5

0.7

1.0

1.2

1.4

1.5

1.6

PID=<1 ppm

PID=<1 ppm

PID=<1 ppm

PID=<1 ppm



ASPHALTIC CONCRETE

FILLING:  Dark grey, sandy gravel filling generally
comprising fine to coarse grained sand, angular to sub
angular, fine to medium sized gravel, moist

FILLING:  Light brown mottled light grey, medium
plasticity clay filling trace angular, fine to medium sized
gravel, M=Wp

FILLING:  Grey brown, low plasticity, fine to medium
grained silty sand/sandy silt filling trace angular to sub
angular, fine to medium sized gravel and cobbles,
moist/M<Wp

SILTY CLAY:  Firm to stiff, brown mottled dark brown, low
plasticity silty clay trace fine to medium grained sand and
angular, fine sized gravel, M<Wp (probably residual)

Pit discontinued at 1.5m. Limit of investigation

0.1

0.27

0.35

0.8

1.5

SAMPLING & IN SITU TESTING LEGEND

1

2

R
L

5
4

3

TEST PIT LOG

Depth
(m)

Empire Bay Drive & The Scenic Road,
Kincumber

A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample Water seep S Standard penetration test
E Environmental sample Water level V Shear vane (kPa)

AT&L & Associates Pty Ltd
Proposed Intersection Upgrade

Results &
Comments

LOGGED:  T Warriner SURVEY DATUM:  MGA94 Zone Zone 56

CLIENT:
PROJECT:
LOCATION:

PIT No:  EBD-AT-07
PROJECT No:  83229.00
DATE:  26/9/2017
SHEET  1  OF  1

Sampling & In Situ Testing

1
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REMARKS:

RIG:  4.5 tonne Excavator fitted with 370mm    auger

WATER OBSERVATIONS: No Free Groundwater Observed

SURFACE LEVEL:  5.6 AHD
EASTING:     350902
NORTHING:   6295171.6

Dynamic Penetrometer Test
(blows per 100mm)

5 10 15 20

Cone Penetrometer  AS1289.6.3.2
Sand Penetrometer  AS1289.6.3.3

B

E

E
B

E

B

E

B

0.1

0.2

0.3

0.35

0.4

0.8

0.9

1.2

PID = <1ppm

pp = 100-150
PID= <1ppm

PID= <1ppm

PID= <1ppm



ASPHALTIC CONCRETE

FILLING:  Dark grey, sandy gravel filling generally
comprising fine to coarse grained sand, angular to
sub-angular, fine to medium sized gravel, moist

FILLING:  Dark grey, sandy gravel filling generally
comprising fine to coarse grained sand, angular to
sub-angular, fine to coarse sized gravel, moist

- yellow plastic fragment observed at 0.70m

SILTY CLAY/CLAYEY SILT:  Firm to stiff, light brown
mottled grey, low to medium plasticity silty clay/clayey silt,
trace fine to medium grained sand, sub rounded, fine
sized gravel and organics, M>Wp (possibly filling or
alluvial)

- possible shell fragments observed at 1.4m

Pit discontinued at 1.6m. Limit of investigation

0.22

0.5

0.75

1.6

SAMPLING & IN SITU TESTING LEGEND

1

2

R
L

3
2

1

TEST PIT LOG

Depth
(m)

Empire Bay Drive & The Scenic Road,
Kincumber

A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample Water seep S Standard penetration test
E Environmental sample Water level V Shear vane (kPa)

AT&L & Associates Pty Ltd
Proposed Intersection Upgrade

Results &
Comments

LOGGED:  T Warriner SURVEY DATUM:  MGA94 Zone Zone 56

CLIENT:
PROJECT:
LOCATION:

PIT No:  EBD-AT-08
PROJECT No:  83229.00
DATE:  27/9/2017
SHEET  1  OF  1

Sampling & In Situ Testing

1
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REMARKS:

RIG:  4.5 tonne Excavator fitted with 370mm    auger

WATER OBSERVATIONS: No Free Groundwater Observed

SURFACE LEVEL:  3.4 AHD
EASTING:     350838.7
NORTHING:   6295185.1

Dynamic Penetrometer Test
(blows per 100mm)

5 10 15 20

Cone Penetrometer  AS1289.6.3.2
Sand Penetrometer  AS1289.6.3.3

E

B

E
B

E

B

D

0.3

0.5

0.6

0.75

0.8

1.0

1.4

PID = <1 ppm

PID= <1 ppm

pp = 50-75
PID= <1 ppm

Possible shell fragments



ASPHALTIC CONCRETE

FILLING:  Dark grey, sandy gravel filling generally
comprising fine to coarse grained sand, angular to sub
angular, fine to coarse sized gravel, with silt, dry

FILLING:  Brown, sandy gravel filing generally comprising
fine to coarse grained sand, angular to sub rounded, fine
to coarse sized gravel, trace silt, moist

FILLING:   Orange brown, clay filling with sub angular to
sub rounded, fine to coarse sized gravel and trace
organics, M<Wp

SILT:  (Soft), dark grey, low plasticity clayey silt, with fine
to medium grained sand and sub angular, fine sized
gravel, trace organics, M>Wp (probably alluvial)

Pit discontinued at 1.5m. Limit of investigation

0.21

0.33

0.6

1.35

1.5

SAMPLING & IN SITU TESTING LEGEND

1

2

R
L

2
1

0

TEST PIT LOG

Depth
(m)

Empire Bay Drive & The Scenic Road,
Kincumber

A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample Water seep S Standard penetration test
E Environmental sample Water level V Shear vane (kPa)

AT&L & Associates Pty Ltd
Proposed Intersection Upgrade

Results &
Comments

LOGGED:  T Warriner SURVEY DATUM:  MGA94 Zone Zone 56

CLIENT:
PROJECT:
LOCATION:

PIT No:  EBD-AT-09
PROJECT No:  83229.00
DATE:  27/9/2017
SHEET  1  OF  1

Sampling & In Situ Testing

1
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REMARKS:

RIG:  4.5 tonne Excavator fitted with 370mm    auger

WATER OBSERVATIONS: No Free Groundwater Observed

SURFACE LEVEL:  2.9 AHD
EASTING:     350813.8
NORTHING:   6295179.7

Dynamic Penetrometer Test
(blows per 100mm)

5 10 15 20

Cone Penetrometer  AS1289.6.3.2
Sand Penetrometer  AS1289.6.3.3

E
B

E

B

E

B

E

B

0.21
0.25

0.3

0.35

0.6

0.7

1.0

1.4

1.5

PID = <1 ppm

PID= <1 ppm

pp = 150-200

PID= <1 ppm

pp <50
PID= <1 ppm



ASPHALTIC CONCRETE

FILLING:  Dark grey, fine to medium sized gravel filling
with trace fine to coarse grained sand, dry

FILLING:  Grey, brown, sandy gravel filling generally
comprising fine to coarse grained sand, angular to sub
angular, fine to coarse sized gravel, trace asphalt, dry

FILLING:  Dark grey, sandy gravel filling generally
comprising fine to coarse grained sand, angular to
sub-angular, fine to coarse sized gravel, dry

FILLING:  Grey, angular to sub angular, fine to coarse
sized gravel filling with trace fine to coarse grained sand,
dry

FILLING:  Light brown, gravelly sand filling generally
comprising fine to coarse grained sand, angular to sub
angular, fine to coarse sized gravel, with silt and trace
cobbles, moist

CLAYEY GRAVEL:  Loose, brown, angular to sub angular,
fine to medium sized, low plasticity clayey gravel, moist
(possibly slope wash)
- becoming clay and gravel from 1.5m

Pit discontinued at 1.6m. Limit of investigation

0.18

0.27
0.3

0.5

0.63

1.4

1.6

SAMPLING & IN SITU TESTING LEGEND

1

2

R
L

4
3

2

TEST PIT LOG

Depth
(m)

Empire Bay Drive & The Scenic Road,
Kincumber

A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample Water seep S Standard penetration test
E Environmental sample Water level V Shear vane (kPa)

AT&L & Associates Pty Ltd
Proposed Intersection Upgrade

Results &
Comments

LOGGED:  T Warriner SURVEY DATUM:  MGA94 Zone Zone 56

CLIENT:
PROJECT:
LOCATION:

PIT No:  EBD-AT-10
PROJECT No:  83229.00
DATE:  25/9/2017
SHEET  1  OF  1

Sampling & In Situ Testing
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REMARKS:

RIG:  4.5 tonne Excavator fitted with 370mm    auger

WATER OBSERVATIONS: No Free Groundwater Observed

SURFACE LEVEL:  4.0 AHD
EASTING:     350852.7
NORTHING:   6295158.1

Dynamic Penetrometer Test
(blows per 100mm)

5 10 15 20

Cone Penetrometer  AS1289.6.3.2
Sand Penetrometer  AS1289.6.3.3

E
B
E

B
E

B
E

E

B

B

E
B

0.2

0.25
0.27
0.3

0.4

0.5

0.6
0.63

0.7

0.9

1.4

1.5

1.6

PID = <1 ppm

PID= <1 ppm

PID= <1 ppm

PID= <1 ppm

PID= <1 ppm



ASPHALTIC CONCRETE

FILLING:  Dark grey, angular, fine to coarse sized gravel
filling, trace fine to coarse grained sand, moist

FILLING:  Dark grey sandy gravel filling generally
comprising fine to coarse grained sand, angular, fine to
coarse sized gravel, trace cobbles, moist

GRAVELLY CLAY:  Very stiff to hard, light grey mottled
red brown, medium to high plasticity, angular, fine to
coarse sized gravelly clay, M<Wp (possibly residual)

Pit discontinued at 1.5m. Limit of investigation

0.18

0.35

0.53

1.5

SAMPLING & IN SITU TESTING LEGEND

1

2

R
L

5
4

3

TEST PIT LOG

Depth
(m)

Empire Bay Drive & The Scenic Road,
Kincumber

A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample Water seep S Standard penetration test
E Environmental sample Water level V Shear vane (kPa)

AT&L & Associates Pty Ltd
Proposed Intersection Upgrade

Results &
Comments

LOGGED:  T Warriner SURVEY DATUM:  MGA94 Zone Zone 56

CLIENT:
PROJECT:
LOCATION:

PIT No:  EBD-AT-11
PROJECT No:  83229.00
DATE:  28/9/2017
SHEET  1  OF  1

Sampling & In Situ Testing

1
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REMARKS:

RIG:  4.5 tonne Excavator fitted with 370mm    auger

WATER OBSERVATIONS: No Free Groundwater Observed

SURFACE LEVEL:  5.0 AHD
EASTING:     350850.7
NORTHING:   6295094.2

Dynamic Penetrometer Test
(blows per 100mm)

5 10 15 20

Cone Penetrometer  AS1289.6.3.2
Sand Penetrometer  AS1289.6.3.3

E

B

E

B

E

B

0.2

0.35

0.4

0.5

0.6

1.0

PID = <1 ppm

PID= <1 ppm

pp = 300-400
PID= <1 ppm



ASPHALTIC CONCRETE

FILLING:   East half of hole - Yellow brown sandy gravel
filling generally comprising fine to coarse grained sand,
angular to sub angular, fine to coarse sized gravel, trace
low plasticity clay, dry (ripped sandstone)     West half of
hole - Grey sandy gravel filling generally comprising fine
to medium grained sand, angular to sub angular, fine to
medium sized gravel, dry

FILLING:  Brown silty gravelly sand filling generally
comprising fine to coarse grained sand, angular to sub
angular, fine to coarse sized gravels, low plasticity, trace
clay and organics,  moist

SANDY SILT/SILTY SAND:  Stiff to very stiff/medium
dense to dense, dark grey, fine to medium grained sandy
silt/silty sand, M<Wp/moist (possibly alluvial)

CLAY:  Stiff to very stiff, orange brown, medium to high
plasticity clay, M=Wp (possibly residual)

Pit discontinued at 1.6m. Limit of investigation

0.1

0.16

0.35

0.58

1.6

SAMPLING & IN SITU TESTING LEGEND

1

2

R
L

5
4

3

TEST PIT LOG

Depth
(m)

Empire Bay Drive & The Scenic Road,
Kincumber

A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample Water seep S Standard penetration test
E Environmental sample Water level V Shear vane (kPa)

AT&L & Associates Pty Ltd
Proposed Intersection Upgrade

Results &
Comments

LOGGED:  T Warriner SURVEY DATUM:  MGA94 Zone Zone 56

CLIENT:
PROJECT:
LOCATION:

PIT No:  EBD-AT-12
PROJECT No:  83229.00
DATE:  27/9/2017
SHEET  1  OF  1

Sampling & In Situ Testing

1

2

W
at

er

D
ep

th

S
am

pl
e

Description

of

Strata G
ra

ph
ic

Lo
g

T
yp

e

REMARKS:

RIG:  4.5 tonne Excavator fitted with 370mm    auger

WATER OBSERVATIONS: No Free Groundwater Observed

SURFACE LEVEL:  5.6 AHD
EASTING:     350833.6
NORTHING:   6295037.7

Dynamic Penetrometer Test
(blows per 100mm)

5 10 15 20

Cone Penetrometer  AS1289.6.3.2
Sand Penetrometer  AS1289.6.3.3

E

B

E

B

E

B

0.2

0.35

0.55

0.6

1.0

PID = <1 ppm

PID= <1 ppm

pp = 120-170
PID= <1 ppm



ASPHALTIC CONCRETE

FILLING:  Brown sandy gravel filling generally comprising
fine to coarse grained sand, angular to sub rounded, fine
to coarse sized gravel, with silt, moist

FILLING:  Brown fine to coarse grained sand filling with
low plasticity clay, silt, trace angular to sub rounded, fine
to coarse sized gravel and organics, moist

CLAY:  Firm to stiff, brown mottled light grey and orange
brown, medium plasticity clay, trace silt, M>Wp (probably
residual)

- stiff to very stiff from 1.1m

CLAY:  Firm to stiff, light grey mottled light brown, medium
plasticity clay with fine to medium grained sand and silt,
M>Wp (probably residual)

Pit discontinued at 1.6m. Limit of investigation

0.04

0.35

0.75

1.4

1.6

SAMPLING & IN SITU TESTING LEGEND

1

2

R
L

4
3

2

TEST PIT LOG

Depth
(m)

Empire Bay Drive & The Scenic Road,
Kincumber

A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample Water seep S Standard penetration test
E Environmental sample Water level V Shear vane (kPa)

AT&L & Associates Pty Ltd
Proposed Intersection Upgrade

Results &
Comments

LOGGED:  T Warriner SURVEY DATUM:  MGA94 Zone Zone 56

CLIENT:
PROJECT:
LOCATION:

PIT No:  EBD-AT-13
PROJECT No:  83229.00
DATE:  27/9/2017
SHEET  1  OF  1

Sampling & In Situ Testing
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REMARKS:

RIG:  4.5 tonne Excavator fitted with 370mm    auger

WATER OBSERVATIONS: No Free Groundwater Observed

SURFACE LEVEL:  4.7 AHD
EASTING:     350808.7
NORTHING:   6295005.4

Dynamic Penetrometer Test
(blows per 100mm)

5 10 15 20

Cone Penetrometer  AS1289.6.3.2
Sand Penetrometer  AS1289.6.3.3

E

B

E

B

E

B

B
E

0.1

0.35

0.4

0.75

0.8

1.2

1.4

1.5

1.6

PID = <1 ppm

PID= <1 ppm

pp = 75-125
PID= <1 ppm

pp = 50-100

PID= <1 ppm



ASPHALTIC CONCRETE

FILLING;  Brown silty gravelly sand filling generally
comprising fine to coarse grained sand, angular to sub
angular, fine to coarse sized gravel, with low plasticity
clay, moist

SILTY SAND:  Medium dense, dark brown, fine to medium
grained silty sand with low plasticity clay, moist

SANDY CLAY:  Stiff to very stiff, light yellow brown,
medium plasticity, fine to coarse grained sandy clay,
M<Wp (probably residual)

Pit discontinued at 1.65m. Limit of investigation

0.05

0.28

0.5

1.65

SAMPLING & IN SITU TESTING LEGEND

1

2

R
L

6
5

4

TEST PIT LOG

Depth
(m)

Empire Bay Drive & The Scenic Road,
Kincumber

A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample Water seep S Standard penetration test
E Environmental sample Water level V Shear vane (kPa)

AT&L & Associates Pty Ltd
Proposed Intersection Upgrade

Results &
Comments

LOGGED:  T Warriner SURVEY DATUM:  MGA94 Zone Zone 56

CLIENT:
PROJECT:
LOCATION:

PIT No:  EBD-AT-14
PROJECT No:  83229.00
DATE:  28/9/2017
SHEET  1  OF  1

Sampling & In Situ Testing
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REMARKS:

RIG:  4.5 tonne Excavator fitted with 370mm    auger

WATER OBSERVATIONS: No Free Groundwater Observed

SURFACE LEVEL:  6.3 AHD
EASTING:     350850
NORTHING:   6294992

Dynamic Penetrometer Test
(blows per 100mm)

5 10 15 20

Cone Penetrometer  AS1289.6.3.2
Sand Penetrometer  AS1289.6.3.3

E

B

E

B

B

0.1

0.25

0.3

0.5

0.6

1.0

PID = <1 ppm

PID= <1 ppm

pp = 250-300



ASPHALTIC CONCRETE

FILLING:  Brown gravelly, fine to coarse grained, low
plasticity sandy clay/clayey sand filling, trace angular to
sub angular, fine to coarse sized gravel, M<Wp/damp
(ripped sandstone)

SILTY SAND:  Dense to very dense, dark grey, fine to
medium grained silty sand with low plasticity clay, trace
roots, moist (probably alluvial)

SANDY CLAY:  Stiff to very stiff, light yellow brown,
medium plasticity clay, trace silt, fine to medium grained
sand, rootlets and organics, M~Wp (probably residual)

Pit discontinued at 1.65m. Limit of investigation

0.1

0.7

1.05

1.65

SAMPLING & IN SITU TESTING LEGEND

1

2

R
L

5
4

3

TEST PIT LOG

Depth
(m)

Empire Bay Drive & The Scenic Road,
Kincumber

A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample Water seep S Standard penetration test
E Environmental sample Water level V Shear vane (kPa)

AT&L & Associates Pty Ltd
Proposed Intersection Upgrade

Results &
Comments

LOGGED:  T Warriner SURVEY DATUM:  MGA94 Zone Zone 56

CLIENT:
PROJECT:
LOCATION:

PIT No:  EBD-AT-15
PROJECT No:  83229.00
DATE:  27/9/2017
SHEET  1  OF  1

Sampling & In Situ Testing
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REMARKS:

RIG:  4.5 tonne Excavator fitted with 370mm    auger

WATER OBSERVATIONS: No Free Groundwater Observed

SURFACE LEVEL:  5.9 AHD
EASTING:     350820.2
NORTHING:   6294976.1

Dynamic Penetrometer Test
(blows per 100mm)

5 10 15 20

Cone Penetrometer  AS1289.6.3.2
Sand Penetrometer  AS1289.6.3.3

E

B

E

B

E

B

0.2

0.5

0.7

0.8

1.0

1.1

1.4

PID = <1 ppm

PID= <1 ppm

pp = 100-150
PID= <1 ppm



FILLING:  Brown gravelly sand filling generally comprising
fine to coarse grained sand, angular to sub angular, fine to
medium sized gravel, with rootlets, dry

FILLING:  Grey sandy gravel filling, generally comprising
fine to coarse grained sand, angular to sub angular, fine to
medium sized gravel, stabilised, dry

FILLING:  Brown gravelly sand filling generally comprising
fine to coarse grained sand, angular to sub angular, fine to
coarse sized gravel, with silt and trace clay, moist

- becomes silty from 0.9m

SILT:  Firm to stiff, dark grey mottled brown, low plasticity
silt with low plasticity clay, trace fine to medium grained
sand and organics, M>Wp (probably alluvial)

CLAY:  Stiff to very stiff, grey, medium to high plasticity
clay, trace organics, M>Wp (probably alluvial)

Pit discontinued at 1.65m. Limit of investigation

0.1

0.2

1.2

1.4

1.65

SAMPLING & IN SITU TESTING LEGEND

1

2

R
L

1
0

-1

TEST PIT LOG

Depth
(m)

Empire Bay Drive & The Scenic Road,
Kincumber

A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample Water seep S Standard penetration test
E Environmental sample Water level V Shear vane (kPa)

AT&L & Associates Pty Ltd
Proposed Intersection Upgrade

Results &
Comments

LOGGED:  T Warriner SURVEY DATUM:  MGA94 Zone Zone 56

CLIENT:
PROJECT:
LOCATION:

PIT No:  EBD-TP-16
PROJECT No:  83229.00
DATE:  29/9/2017
SHEET  1  OF  1

Sampling & In Situ Testing
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REMARKS:

RIG:  4.5 tonne Excavator fitted with 370mm    auger

WATER OBSERVATIONS: No Free Groundwater Observed

SURFACE LEVEL:  1.6 AHD
EASTING:     350881.2
NORTHING:   6295334.9

Dynamic Penetrometer Test
(blows per 100mm)

5 10 15 20

Cone Penetrometer  AS1289.6.3.2
Sand Penetrometer  AS1289.6.3.3

B

B

B

B

B

B

B

0.0

0.1

0.2

0.3

0.5

1.0

1.2

1.4

1.65

PID = <1 ppm

PID= <1 ppm

PID= <1 ppm

PID= <1 ppm

PID= <1 ppm

pp = 50-100
PID= <1 ppm

pp = 150-250
PID= <1 ppm



FILLING:  Brown, fine to coarse grained sand filling with
angular to sub rounded, fine to coarse sized gravel, trace
silt and rootlets, dry

FILLING:  Orange brown, sandy gravel filling, generally
comprising fine to coarse grained sand, angular to sub
angular, fine to coarse sized gravel, humid

FILLING:  Brown, fine to coarse grained sand filling with
low plasticity silt, angular to sub angular, fine to coarse
sized gravel, trace organics, moist

SANDY SILT:  Very soft to soft, dark grey mottled brown,
fine to medium grained, low plasticity sandy silt, trace clay
and organics, M>Wp (probably alluvial)

CLAY:  Stiff, grey, high plasticity clay, trace organics,
M>Wp (probably alluvial)

- stiff to very stiff from 1.3m

Pit discontinued at 1.7m. Limit of investigation

0.25

0.32

0.6

1.0

1.7

SAMPLING & IN SITU TESTING LEGEND

1

2

R
L

1
0

-1

TEST PIT LOG

Depth
(m)

Empire Bay Drive & The Scenic Road,
Kincumber

A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample Water seep S Standard penetration test
E Environmental sample Water level V Shear vane (kPa)

AT&L & Associates Pty Ltd
Proposed Intersection Upgrade

Results &
Comments

LOGGED:  T Warriner SURVEY DATUM:  MGA94 Zone Zone 56

CLIENT:
PROJECT:
LOCATION:

PIT No:  EBD-TP-17
PROJECT No:  83229.00
DATE:  29/9/2017
SHEET  1  OF  1

Sampling & In Situ Testing
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REMARKS:

RIG:  4.5 tonne Excavator fitted with 370mm    auger

WATER OBSERVATIONS: No Free Groundwater Observed

SURFACE LEVEL:  1.8 AHD
EASTING:     350870.4
NORTHING:   6295279.4

Dynamic Penetrometer Test
(blows per 100mm)

5 10 15 20

Cone Penetrometer  AS1289.6.3.2
Sand Penetrometer  AS1289.6.3.3

B

B

B

B

0.0

0.25

0.4

0.6

1.0

1.4

PID = <1 ppm

PID= <1 ppm

pp <50
PID= <1 ppm

pp = 120-200
PID= <1 ppm



FILLING:  Dark grey, fine to coarse grained sand filling
with angular to sub angular, fine to coarse sized gravel,
trace silt and rootlets, dry

FILLING:  Brown, gravelly sand filling generally
comprising fine to coarse grained sand, angular to sub
angular, fine to coarse sized gravel, trace rootlets, dry
- trace silt from 0.2m

FILLING:  Dark brown, low plasticity, fine to coarse
grained silty sand filling, trace angular to sub angular, fine
to medium sized gravel, dry

CLAYEY SILT:  Stiff, dark grey, low plasticity clayey silt,
trace organics, M=Wp (probably alluvial)

CLAY:  Stiff, grey, medium to high plasticity clay with silt,
trace fine to medium grained sand and organics, M>Wp
(probably alluvial)

Pit discontinued at 1.6m. Limit of investigation

0.05

0.5

0.65

0.9

1.6

SAMPLING & IN SITU TESTING LEGEND

1

2

R
L

2
1

0

TEST PIT LOG

Depth
(m)

Empire Bay Drive & The Scenic Road,
Kincumber

A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample Water seep S Standard penetration test
E Environmental sample Water level V Shear vane (kPa)

AT&L & Associates Pty Ltd
Proposed Intersection Upgrade

Results &
Comments

LOGGED:  T Warriner SURVEY DATUM:  MGA94 Zone Zone 56

CLIENT:
PROJECT:
LOCATION:

PIT No:  EBD-TP-18
PROJECT No:  83229.00
DATE:  29/9/2017
SHEET  1  OF  1

Sampling & In Situ Testing
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REMARKS:

RIG:  4.5 tonne Excavator fitted with 370mm    auger

WATER OBSERVATIONS: No Free Groundwater Observed

SURFACE LEVEL:  2.0 AHD
EASTING:     350854.8
NORTHING:   6295247.1

Dynamic Penetrometer Test
(blows per 50mm)

5 10 15 20

Cone Penetrometer  AS1289.6.3.2
Sand Penetrometer  AS1289.6.3.3

B

B

B

B

B

B

0.0
0.05

0.1

0.2

0.5

0.65

0.7

0.9

1.0

1.5

PID = <1 ppm

PID= <1 ppm

PID= <1 ppm

PID= <1 ppm

PID= <1 ppm

pp = 140-180
PID= <1 ppm



FILLING:  Brown, gravelly sand filling generally
comprising fine to coarse grained sand, angular to sub
angular, fine to coarse sized gravel, trace rootlets, dry

FILLING:  Orange brown, sandy gravel filling, generally
comprising fine to coarse grained sand,  angular, fine to
medium sized gravel, dry

FILLING:  Dark grey, gravelly sand filling generally
comprising fine to coarse grained sand, angular, fine
sized gravel, with possible ash, dry

FILLING:  Brown, gravelly sand filling generally
comprising fine to coarse grained sand, angular to sub
rounded, fine to coarse sized gravel, with silt, dry

SILTY SAND:  Dark grey, low plasticity, fine to medium
grained silty sand, trace sub-angular to sub-rounded, fine
to medium sized gravel and organics, dry (probably
alluvial)

CLAY:  Very stiff, grey mottled brown, low to medium
plasticity clay, trace silt and fine grained sand, M<Wp
(probably alluvial)

CLAYEY SAND:  Light grey, low plasticity, fine to medium
grained clayey sand, moist (probably alluvial)

Pit discontinued at 1.5m. Limit of investigation

0.2

0.3

0.4

0.6

0.8

1.3

1.5

SAMPLING & IN SITU TESTING LEGEND

1

2

R
L

2
1

0

TEST PIT LOG

Depth
(m)

Empire Bay Drive & The Scenic Road,
Kincumber

A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample Water seep S Standard penetration test
E Environmental sample Water level V Shear vane (kPa)

AT&L & Associates Pty Ltd
Proposed Intersection Upgrade

Results &
Comments

LOGGED:  T Warriner SURVEY DATUM:  MGA94 Zone Zone 56

CLIENT:
PROJECT:
LOCATION:

PIT No:  EBD-TP-19
PROJECT No:  83229.00
DATE:  26/9/2017
SHEET  1  OF  1

Sampling & In Situ Testing
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REMARKS:

RIG:  4.5 tonne Excavator fitted with 370mm    auger

WATER OBSERVATIONS: No Free Groundwater Observed

SURFACE LEVEL:  2.2 AHD
EASTING:     350852.9
NORTHING:   6295219.3

Dynamic Penetrometer Test
(blows per 100mm)

5 10 15 20

Cone Penetrometer  AS1289.6.3.2
Sand Penetrometer  AS1289.6.3.3

B

B

B

B

B

B

B

0.0

0.2

0.3

0.4

0.6

0.8

1.0

1.3

1.5

PID = <1 ppm

PID= <1 ppm

PID= <1 ppm

PID= <1 ppm

PID= <1 ppm

pp = 350-400
PID= <1 ppm

PID= <1 ppm



FILLING:  Brown, fine to coarse grained sand filling with
angular to sub-angular, fine to coarse sized gravel, trace
silt and rootlets, dry

FILLING:  Orange brown, fine to medium grained sand
filling, with silt and angular to sub-angular, fine to coarse
sized gravel, trace rootlets, dry

FILLING:  Brown mottled grey, fine to coarse grained silty
sand filling, trace sub-angular to sub-rounded, fine to
medium sized gravel and organics, dry

CLAY:  Very stiff, grey, medium to high plasticity clay,
trace organics, M<Wp (probably alluvial)

Pit discontinued at 1.5m. Limit of investigation

0.4

0.8

1.2

1.5

SAMPLING & IN SITU TESTING LEGEND

1

2

R
L

2
1

0

TEST PIT LOG

Depth
(m)

Empire Bay Drive & The Scenic Road,
Kincumber

A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample Water seep S Standard penetration test
E Environmental sample Water level V Shear vane (kPa)

AT&L & Associates Pty Ltd
Proposed Intersection Upgrade

Results &
Comments

LOGGED:  T Warriner SURVEY DATUM:  MGA94 Zone Zone 56

CLIENT:
PROJECT:
LOCATION:

PIT No:  EBD-TP-20
PROJECT No:  83229.00
DATE:  26/9/2017
SHEET  1  OF  1

Sampling & In Situ Testing
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REMARKS:

RIG:  4.5 tonne Excavator fitted with 370mm    auger

WATER OBSERVATIONS: No Free Groundwater Observed

SURFACE LEVEL:  2.4 AHD
EASTING:     350842.2
NORTHING:   6295199

Dynamic Penetrometer Test
(blows per 100mm)

5 10 15 20

Cone Penetrometer  AS1289.6.3.2
Sand Penetrometer  AS1289.6.3.3

B

B

B

B

0.1

0.4

0.8

1.2

1.3

1.5

PID = <1 ppm

PID= <1 ppm

PID= <1 ppm

PID= <1 ppm

pp = 250-350
PID= <1 ppm



FILLING:  Brown gravelly sand filling generally comprising
fine to coarse grained sand, angular to sub rounded, fine
to coarse sized gravel, with silt and trace rootlets, dry

FILLING:  Brown, low plasticity sandy silty clay filling,
generally comprising fine to coarse grained sand, trace
rootlets, M<Wp

FILLING:  Yellow brown becoming grey, fine to medium
grained sand filling, trace angular to sub-angular, fine
sized gravel and rootlets, dry

SILTY SAND:  Medium dense to dense, brown, fine to
coarse grained silty sand, trace organics, dry (probably
alluvial) (possible filling)

- grey from 0.95m

CLAY:  Firm to stiff, light grey, medium plasticity clay,
trace fine to medium grained sand and organics, M>Wp
(probably alluvial)

Pit discontinued at 1.5m. Limit of investigation

0.2

0.4

0.6

1.05

1.5

SAMPLING & IN SITU TESTING LEGEND

1

2

R
L

2
1

0

TEST PIT LOG

Depth
(m)

Empire Bay Drive & The Scenic Road,
Kincumber

A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample Water seep S Standard penetration test
E Environmental sample Water level V Shear vane (kPa)

AT&L & Associates Pty Ltd
Proposed Intersection Upgrade

Results &
Comments

LOGGED:  T Warriner SURVEY DATUM:  MGA94 Zone Zone 56

CLIENT:
PROJECT:
LOCATION:

PIT No:  EBD-TP-22
PROJECT No:  83229.00
DATE:  28/9/2017
SHEET  1  OF  1

Sampling & In Situ Testing
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REMARKS:

RIG:  4.5 tonne Excavator fitted with 370mm    auger

WATER OBSERVATIONS: No Free Groundwater Observed

SURFACE LEVEL:  2.5 AHD
EASTING:     350821.2
NORTHING:   6295194.1

Dynamic Penetrometer Test
(blows per 100mm)

5 10 15 20

Cone Penetrometer  AS1289.6.3.2
Sand Penetrometer  AS1289.6.3.3

B

B

B

B

B

0.0

0.2

0.4

0.6

0.8

1.2

1.5

PID = <1 ppm

PID= <1 ppm

PID= <1 ppm

PID= <1 ppm

pp = 50-100
PID= <1 ppm



TOPSOIL/FILLING:  Brown, fine to coarse grained, low
plasticity silty sand topsoil/filling with abundant rootlets,
dry

SILTY CLAY:  Stiff to very stiff, light brown, low plasticity
silty clay, trace fine to coarse grained sand and organics,
M<Wp (probably residual)

SANDY CLAY:  Stiff to very stiff, orange brown and brown,
fine to medium grained, medium plasticity sandy clay with
organics and roots, M>Wp (probably residual)

CLAY:  Grey with trace red brown, medium to high
plasticity clay, trace organics, M<Wp (probably residual)

Bore discontinued at 1.5m. Limit of investigation

0.1

0.6

1.25

1.5
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Results &
Comments

Sampling & In Situ Testing

1

2

CLIENT:
PROJECT:
LOCATION: Empire Bay Drive & The Scenic Road,

Kincumber

SAMPLING & IN SITU TESTING LEGEND
A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample Water seep S Standard penetration test
E Environmental sample Water level V Shear vane (kPa)

BORE No:  EBD-BH-23
PROJECT No:  83229.00
DATE:  29/9/2017
SHEET  1  OF  1

DRILLER:  M Harrison LOGGED:  M Harrison CASING:  Nil

AT&L & Associates Pty Ltd
Proposed Intersection Upgrade

REMARKS:

RIG:  Toyota 4WD

WATER OBSERVATIONS:

TYPE OF BORING:

No Free Groundwater Observed

Dynamic Push Tube (continuous sample)

Location coordinates are in MGA94 Zone Zone 56.

SURFACE LEVEL:  2.6 AHD
EASTING:     350875.8
NORTHING:   6295222
DIP/AZIMUTH: 90°/--

 BOREHOLE LOG 

Dynamic Penetrometer Test
(blows per 100mm)

5 10 15 20

Sand Penetrometer  AS1289.6.3.3
Cone Penetrometer  AS1289.6.3.2

PID = <1 ppm

PID= <1 ppm

PID= <1 ppm

PID= <1 ppm

D/E

D/E

D/E

D/E

0.05

0.4

1.0

1.3



FILLING/TOPSOIL:  Light brown and yellow brown, low
plasticity, fine to coarse grained silty sand filling/topsoil
with abundant rootlets to 0.1m depth, dry

SILTY CLAY:  Stiff, dark brown and dark grey, low
plasticity silty clay, M<Wp (probably residual)

SANDY CLAY:  Stiff, orange brown mottled grey, fine to
medium grained, high plasticity sandy clay, trace
organics, M<Wp (probably residual)

Bore discontinued at 1.5m. Limit of investigation

0.3

0.5

1.5
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Results &
Comments

Sampling & In Situ Testing

1

2

CLIENT:
PROJECT:
LOCATION: Empire Bay Drive & The Scenic Road,

Kincumber

SAMPLING & IN SITU TESTING LEGEND
A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample Water seep S Standard penetration test
E Environmental sample Water level V Shear vane (kPa)

BORE No:  EBD-BH-24
PROJECT No:  83229.00
DATE:  29/9/2017
SHEET  1  OF  1

DRILLER:  M Harrison LOGGED:  M Harrison CASING:  Nil

AT&L & Associates Pty Ltd
Proposed Intersection Upgrade

REMARKS:

RIG:  Toyota 4WD

WATER OBSERVATIONS:

TYPE OF BORING:

No Free Groundwater Observed

Dynamic Push Tube (continuous sample)

Location coordinates are in MGA94 Zone Zone 56.

SURFACE LEVEL:  3.5 AHD
EASTING:     350886.4
NORTHING:   6295189.6
DIP/AZIMUTH: 90°/--

 BOREHOLE LOG 

Dynamic Penetrometer Test
(blows per 100mm)

5 10 15 20

Sand Penetrometer  AS1289.6.3.3
Cone Penetrometer  AS1289.6.3.2

PID = <1 ppm

PID= <1 ppm

PID= <1 ppm

pp = 360-400

PID= <1 ppm

D/E

D/E

D/E

pp

D/E

0.1

0.4

1.0

1.3

1.5



FILLING:  Brown and yellow, fine to coarse grained sand
filling, trace rootlets, dry

FILLING:  Orange brown, fine to coarse grained sand
filling with silt, dry

CLAYEY SILT:  Dark grey, low plasticity clayey silt, trace
fine to medium grained sand, M<Wp (probably alluvial)

CLAY:  Grey, low plasticity clay with silt and fine to
medium grained sand, M<Wp (probably alluvial)

Bore discontinued at 1.5m. Limit of investigation

0.2

0.4

1.0

1.5
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Results &
Comments

Sampling & In Situ Testing

1

2

CLIENT:
PROJECT:
LOCATION: Empire Bay Drive & The Scenic Road,

Kincumber

SAMPLING & IN SITU TESTING LEGEND
A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample Water seep S Standard penetration test
E Environmental sample Water level V Shear vane (kPa)

BORE No:  EBD-HA-21
PROJECT No:  83229.00
DATE:  29/9/2017
SHEET  1  OF  1

DRILLER:  M Harrison LOGGED:  M Harrison CASING:  Nil

AT&L & Associates Pty Ltd
Proposed Intersection Upgrade

REMARKS:

RIG:  Hand Tools

WATER OBSERVATIONS:

TYPE OF BORING:

No Free Groundwater Observed

75mm    Hand Auger

Location coordinates are in MGA94 Zone Zone 56.

SURFACE LEVEL:  2.5 AHD
EASTING:     350831.1
NORTHING:   6295196.8
DIP/AZIMUTH: 90°/--

 BOREHOLE LOG 

Dynamic Penetrometer Test
(blows per 100mm)

5 10 15 20

Sand Penetrometer  AS1289.6.3.3
Cone Penetrometer  AS1289.6.3.2

PID = <1 ppm

PID= <1 ppm

PID= <1 ppm

PID= <1 ppm

D/E

D/E

D/E

D/E

0.1

0.3

0.7

1.2



TOPSOIL/FILLING:  Light brown, low plasticity, gravelly
silty sand topsoil/filling generally comprising fine to coarse
grained sand, angular to sub angular, fine to coarse sized
gravel with abundant rootlets, dry

SANDY GRAVEL:  Medium dense, grey sandy gravel, fine
to coarse grained sand, angular to sub-angular, fine to
coarse sized gravel, moist (possibly slope wash or filling)

SANDY CLAY:  Stiff, red brown fine to coarse grained,
medium plasticity sandy clay with angular to sub angular,
fine to coarse sized gravel, M<Wp (probably residual)

CLAYEY SAND/SANDY CLAY:  Medium dense / stiff, red
brown, low plasticity, fine to coarse grained clayey
sand/sandy clay, trace angular to sub angular, fine to
medium sized gravel, moist/M>Wp (probably residual)

Bore discontinued at 1.5m. Limit of investigation
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Results &
Comments

Sampling & In Situ Testing

1

2

CLIENT:
PROJECT:
LOCATION: Empire Bay Drive & The Scenic Road,

Kincumber

SAMPLING & IN SITU TESTING LEGEND
A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample Water seep S Standard penetration test
E Environmental sample Water level V Shear vane (kPa)

BORE No:  EBD-HA-25
PROJECT No:  83229.00
DATE:  29/9/2017
SHEET  1  OF  1

DRILLER:  M Harrison LOGGED:  M Harrison CASING:  Nil

AT&L & Associates Pty Ltd
Proposed Intersection Upgrade

REMARKS:

RIG:  Hand Tools

WATER OBSERVATIONS:

TYPE OF BORING:

No Free Groundwater Observed

75mm    Hand Auger

Location coordinates are in MGA94 Zone Zone 56.

SURFACE LEVEL:  6.9 AHD
EASTING:     350921.2
NORTHING:   6295172.5
DIP/AZIMUTH: 90°/--

 BOREHOLE LOG 

Dynamic Penetrometer Test
(blows per 100mm)

5 10 15 20

Sand Penetrometer  AS1289.6.3.3
Cone Penetrometer  AS1289.6.3.2

PID = <1 ppm

PID= <1 ppm

PID= <1 ppm

PID= <1 ppm

D/E

D/E

D/E

D/E

0.1

0.5

0.8

1.2



FILLING:  Light brown gravelly silty sand filling generally
comprising fine to coarse grained sand, angular to sub
rounded, fine to coarse sized gravel,with rootlets and trace
low plasticity clay, dry

SANDY CLAY:  Orange brown, fine to medium grained,
low to medium plasticity sandy clay, trace organics,
M>Wp (probably residual)

CLAY:  Brown grey, medium plasticity clay, trace fine to
medium grained sand, M=Wp (probably residual)

CLAY:  Grey, medium to high plasticity clay, trace
organics, M<Wp (probably residual)

Bore discontinued at 1.5m. Limit of investigation
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Sampling & In Situ Testing

1
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CLIENT:
PROJECT:
LOCATION: Empire Bay Drive & The Scenic Road,

Kincumber

SAMPLING & IN SITU TESTING LEGEND
A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample Water seep S Standard penetration test
E Environmental sample Water level V Shear vane (kPa)

BORE No:  EBD-HA-26
PROJECT No:  83229.00
DATE:  27/9/2017
SHEET  1  OF  1

DRILLER:  M Harrison LOGGED:  M Harrison CASING:  Nil

AT&L & Associates Pty Ltd
Proposed Intersection Upgrade

REMARKS:

RIG:  Hand Tools

WATER OBSERVATIONS:

TYPE OF BORING:

No Free Groundwater Observed

75mm    Hand Auger

Location coordinates are in MGA94 Zone Zone 56. DCP not undertaken due to proximity of surrounding buried services

SURFACE LEVEL:  3.1 AHD
EASTING:     350838.8
NORTHING:   6295167.3
DIP/AZIMUTH: 90°/--

 BOREHOLE LOG 

Well

Construction

Details

PID = <1 ppm

PID= <1 ppm

PID= <1 ppm

PID= <1 ppm

D/E

D/E

D/E

D/E

0.3

1.0

1.3

1.4



TOPSOIL/FILLING:  Brown, low plasticity, fine to coarse
graned silty sand topsoil/filling with angular to sub
rounded, fine to coarse sized gravel and abundant
rootlets, dry

SILTY CLAY/CLAYEY SILT:  Stiff to very stiff, light brown,
medium to high plasticity silty clay/clayey silt, trace fine to
medium grained sand and organics, dry (probably
residual)

SANDY CLAY:  Stiff, orange brown mottled grey, fine to
medium grained, medium plasticity sandy clay, trace
organics, M>Wp (probably residual)

-  red brown and grey from 1.2m

Bore discontinued at 1.5m. Limit of investigation
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Sampling & In Situ Testing
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CLIENT:
PROJECT:
LOCATION: Empire Bay Drive & The Scenic Road,

Kincumber

SAMPLING & IN SITU TESTING LEGEND
A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample Water seep S Standard penetration test
E Environmental sample Water level V Shear vane (kPa)

BORE No:  EBD-HA-27
PROJECT No:  83229.00
DATE:  28/9/2017
SHEET  1  OF  1

DRILLER:  M Harrison LOGGED:  M Harrison CASING:  Nil

AT&L & Associates Pty Ltd
Proposed Intersection Upgrade

REMARKS:

RIG:  Hand Tools

WATER OBSERVATIONS:

TYPE OF BORING:

No Free Groundwater Observed

75mm    Hand Auger

Location coordinates are in MGA94 Zone Zone 56.

SURFACE LEVEL:  4.3 AHD
EASTING:     350864.7
NORTHING:   6295147.1
DIP/AZIMUTH: 90°/--

 BOREHOLE LOG 

Dynamic Penetrometer Test
(blows per 100mm)

5 10 15 20

Sand Penetrometer  AS1289.6.3.3
Cone Penetrometer  AS1289.6.3.2

PID = <1 ppm

PID= <1 ppm

PID= <1 ppm
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Drawing 6 – Test Location Plan 
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Report on Contamination Investigation 

Proposed Pedestrian Footbridges 

Empire Bay Drive, Kincumber 

 

 

 

1. Introduction 

This report presents the results of a contamination investigation undertaken for the proposed 

pedestrian footbridges at Empire Bay Drive, Kincumber.  The report was prepared by Douglas 

Partners Pty Ltd (DP) for AT&L & Associates Pty Ltd (AT&L) on behalf of NSW Roads and Maritime 

Services (RMS).   

 

It is understood that RMS is proposing to upgrade the existing roundabout and approaching lanes at 

the intersection of Empire Bay Drive and The Scenic Drive, Kincumber.  Furthermore, it is understood 

that the study area has been extended to include the approaches to Kincumber Creek, where 

pedestrian footbridges are proposed on both the eastern and western sides of the road.  The proposed 

pedestrian footbridges are the subject of this investigation (i.e. the site). 

 

This report supplements a preliminary investigation undertaken for the site, with the report entitled 

Addendum Report on Preliminary Site Investigation for Contamination (PSI), Proposed Road Upgrade, 
Part of Empire Bay Drive, Kincumber, dated February 2018 (DP, 2018a – Ref 1). 

 

This report presents a review of the site information gathered for the previous PSI (DP, 2018a – Ref 1) 

and intrusive investigations including analytical laboratory testing undertaken as part of the concurrent 

geotechnical investigation.  The investigation was undertaken with reference to that outlined in State 
Environmental Planning Policy No. 55 – Remediation of Land (SEPP 55 – Ref 2) and The National 
Environment Protection (Assessment of Site Contamination) Measure (NEPM, 1999), amended 2013 

(Ref 3). 

 

 

1.1 Objectives 

The objectives of the investigation were to: 

• Identify potential sources of contamination due to past and present activities / practices; 

• Identify the nature and possible extent of contamination at the site, through visual inspection and 

soil sampling and analysis;  

• Assess the compatibility of the site with the proposed use, with respect to contamination issues; 

and 

• Provide advice on further investigation or remediation works (if required). 
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1.2 Site Identification 

The site has a street address identified as part of the Empire Bay Drive road reserve and also part of 

Numbers 10 and 12 Empire Bay Drive, Kincumber.  The approximate site area is shown on Drawing 6 

in Appendix D. 

 

A summary of the site identification details is presented in Table 1.   

 

Table 1:  Site Identification Details  

Identification Description 

Current Land Title Part of Empire Bay Drive Road Reserve 

Part of Lot 1 in Deposited Plan 565212 (hereinafter referred to as 

‘Lot 1’. 

Part of Lot 4 in Deposited Plan 225491 (hereinafter referred to as 

‘Lot 4’. 

Site Area Approximately 1,400 m
2
 

Registered Owner Road Reserve - NSW Government (managed by RMS) 

Lot 1 and 4 – Private Property  

Approximate Site Coordinates North-east corner: 350916mE 6295402mS 

South-east corner: 350905mE 6295339mS 

North-west corner: 350894mE 6295294mS 

South-west corner: 350880mE 6295343mS 

Zoning Current zoning is ‘SP2 Infrastructure’ or R2 Low Density 

Residential 

Parish / County / Local Council Area Kincumber / Northumberland / Central Coast Council 

 

At the time of the CI, the site covers the general locality of the Empire Bay Drive culvert crossing of 

Kincumber Creek.  Specifically the site covers the existing road area and extends up to approximately 

10 m into the footpath, road verge and private property (in some areas).   The only above ground 

structures present at the site were telephone and street light poles and traffic signs.  The site was 

unsecured at the time of the PSI and CI.   

 

Figure 1, below, is a plan of the local area and shows the site in relation to various local features. 

 

 

1.3 Other Investigations 

DP has previously completed the following reports for this project: 

1. Addendum Report on Preliminary Site Investigation for Contamination (PSI), Proposed Road 
Upgrade, Part of Empire Bay Drive, Kincumber, dated February 2018 (DP, 2018a – Ref 1); 

2. Report on Geotechnical Investigation, Proposed Pedestrian Footbridge, Empire Bay Drive, 
Kincumber, prepared for AT&L dated June 2018 (Project 83229.01.R.001) (DP, 2018b – Ref 4); 

and 

3. Report on Acid Sulfate Soil Assessment and Management Plan, Proposed Pedestrian Footbridge, 
Empire Bay Drive, Kincumber, prepared for AT&L dated June 2018 (Project 83229.02.R.001) 

(DP, 2018b – Ref 5). 
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Some sections of the current report relating to site information have been sourced from the above 

reports. 

 

 

 

2. Scope of Work 

The scope of work completed for the CI comprised: 

• Review of previous investigation reports for the site and local area; 

• Summarising and updating the site historical information; 

• A site walkover to observe the current site conditions; 

• Complete investigations comprising the assessment of soil/sediment conditions at the site 

comprising: 

o Sampling from four geotechnical investigation boreholes (Bores 201 to 204) to facilitate 

inspection and sampling of subsurface materials.  The geotechnical bores were drilled to 

depths of between 8.5 m and 14.45 m depth).  Discrete soil samples collected at incremental 

depth intervals were tested for volatile organic compounds (TOPIC); 

o Sampling from an additional two hand-augered boreholes (Bores 205 and 206) to facilitate 

inspection and sampling of subsurface materials (creek sediments).  The hand-augered 

bores within Kincumber Creek were limited to depths of approximately 0.5 m.  Discrete soil 

samples collected at incremental depth intervals were tested for volatile organic compounds 

(TOPIC); 

• Analysis of selected soil/sediment samples to investigate identified potential soil contamination 

issues.  Testing of these samples comprised: 

o Monocyclic aromatic hydrocarbons (benzene, toluene, ethylbenzene and xylene – BTEX);  

o Total recoverable hydrocarbons (TRH); 

o Polycyclic aromatic hydrocarbons (PAH);  

o Polychlorinated biphenyls (PCB); 

o Organochlorine pesticides (OCP);  

o Metals (As, Cd, Cr, Cu, Pb, Hg, Ni & Zn); and 

o Asbestos. 

• Preparation of this report outlining the works undertaken and the findings of the CI. 

 

Specifics of the work completed are presented in Sections 11 and 12 of this report. 

 

 

 

3. Project and Site Description 

The investigation area is confined to an approximate 50 m length of the existing road reserve area 

(and possibly portions of the neighbouring properties) of Empire Bay Drive centred on the Kincumber 

Creek.  Figure 3 below shows an aerial image of the site with approximate site boundary. 
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It is understood that each footbridge is to comprise a single span bridge structure supported on 

foundations positioned behind the embankments of Kincumber Creek.  On this basis, it considered 

likely that disturbance of site soils would to be limited to the crest of the creek embankments and then 

soil behind the embankments.  It is considered unlikely sediments within Kincumber Creek would be 

disturbed for the pedestrian footbridge structures.   

 

 
Figure 1:  Aerial image of investigation area (approximate boundary in red) 

 

The following photographs show parts of the site around the time of the investigation 
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Figure 2:  View north along Empire Bay Drive near southern extent of investigation area 

 

 
Figure 3:  View along Empire Bay Drive, located to the north-west of the existing box culverts 

crossing Kincumber Creek, looking south 
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Figure 4:  View along Kincumber Creek, located at the existing box culverts crossing 

Kincumber Creek, looking west 

 

 

 

4. Physical Setting 

4.1 Topography 

Review of the local topographic mapping indicated that the site is generally located an approximate 

elevation of ranging between 1 m and 6 m AHD, although surface levels within Kincumber Creek are 

anticipated to be less than 1 m AHD.  Surface water runoff would generally be expected to follow the 

local topography towards Kincumber Creek and then flow into Brisbane Water (located approximately 

1.0 km west of the site).  The final discharge point would most likely be Brisbane Water. 

 

Some modification to the natural site surface levels has been undertaken in the past, suspected to be 

associated with the past development activities such as road construction works and possible filling of 

the properties adjacent to Kincumber Creek.   

 

 

4.2 Adjacent Site Uses 

Existing surrounding land uses comprised typically residential properties and the vacant bushland 

reserve (identified as the Cochrone Street Bush Reserve – Lot 500).  

 

The potential for contamination from existing off-site land uses or activities to have impacted the 

subject site is considered to be relatively low.  It should be noted that a former mineral sand 

processing facility was identified in Lot 500, and this past activity has been identified as a potential 

contamination source.   

 

A walkover of the adjacent sites was not undertaken as part of this CI. 
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4.3 Regional Geology and Soil Landscape 

Reference to the local geological mapping indicates that the site is on the boundary of two geological 

units comprising Quaternary alluvium and Terrigal Formation.  The mapping indicates that areas 

closer to Kincumber Creek are likely to be underlain by Quaternary alluvium which typically comprises 

a mix of gravel, sand, silt and clay.  The northern portion of the site may be underlain by Terrigal 

Formation, which typically comprises interbedded laminite, shale and quartz, to lithic-quartz 

sandstone.  The Terrigal formation typically weathers to form silty and sandy clay soils. 

 

Reference to the local soil landscape mapping indicates that the site is underlain by the Wyong Alluvial 

soil landscape, with only the northern portion possibly underlain by the Erina Erosional soil landscape.  

The mapping indicates that site soils would generally comprise alluvial soils (i.e. Quaternary 

sediments), with only a small portion of the site potentially comprising soils weathered from the 

underlying Terrigal Formation.  

 

Local knowledge, and the site walkover, indicate that subsurface conditions would be consistent with 

the local geological and soil landscape mapping, but filling may be encountered in some areas, 

possibly to depths of up to 2 m – 3 m, and is probably underlain by alluvial soil. 

 

 

4.4 Acid Sulfate Soils 

The local acid sulfate risk mapping indicates that the site is located near the boundary of areas 

mapped as either having a high risk of acid sulfate soils or being disturbed terrain. The mapping 

indicates that the site has a risk of being affected by acid sulfate soils, and that further investigation is 

warranted as part of future development at the site.  Furthermore, areas mapped as disturbed terrain 

may include filled areas, which often occur during reclamation of low-lying swamps for urban 

development or areas that have undergone heavy ground disturbance through general urban 

development.  

 

An assessment of acid sulfate soils was completed and has been reported separately (DP, 2018c –

 Ref 5).  The assessment concluded that natural alluvial soils in all areas surrounding Kincumber 

Creek and Kincumber Creek sediments are acid sulfate soils.  The natural soils would require 

management during the redevelopment process, if disturbed.  An acid sulfate soil management plan 

was prepared for the proposed footbridges development.     

 

 

4.5 Groundwater 

Given the site’s topography and geology, it is considered likely that a permanent groundwater table is 

present at a relatively shallow depth (i.e. less than approximately 4 m).  It should be noted that 

groundwater levels are potentially transient and can be affected by factors such as soil permeability 

and recent weather conditions. 

 

A search for registered groundwater bores was undertaken as part of the DSI (DP, 2018a) and no 

registered bores were located in the immediate vicinity of the site.  Given the site topography and 

proximity of Kincumber Creek it is considered unlikely that any potential groundwater contamination 

from the site would impact the registered groundwater bores. 
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5. Site History 

5.1 Regulatory Notices Search 

The NSW EPA Register of Contaminated Land was searched for any Regulatory Notices that may be 

current on the site issued under the Contaminated Land Management (CLM) Act 1997 and 

Section 308 of the Protection of the Environment Operations (POEO) Act 1997.  The information 

obtained at the time of preparing this report indicated that no current or previous Licences, Notices or 

Orders were applicable for the site. 

 

 

5.2 Council Enquiry Information 

An enquiry through Central Coast Council’s (CCC) web site identified an application for dual 

occupancy in Lot 1 dated 1981.  No other applicable information was obtained from CCC.  A copy of 

the CCC Property Reports are provided in Appendix E.  

 

 

5.3 Historical Aerial Photographs 

Historical aerial photographs were reviewed, dating back to the earliest available record (1954) and 

approximately every 10 to 20 years thereafter, to assess any major changes to the site and 

surrounding areas during this period.  A list of the photographs reviewed and extracts of selected 

photographs are provided in the PSI (DP, 2018a). 

 

In summary, the aerial photographs appear to confirm that Empire Bay Drive was a formed road 

(possibly an unsurfaced road) prior to 1954.  Prior to 1975 Empire Bay Drive was probably upgraded 

(sealed), the mineral sand processing facility is visible in Lot 500 and residential dwellings are visible 

in Lots 1 and 4.  Since 1991 the mineral sand processing facilities appear to have been 

decommissioned (removed) and some new residential buildings (demolition and new residences 

constructed or additions to existing residences) are visible in the local area.   

 

No further specific development or usage of the site was identified other than possibly placement of 

filling during the past road or residential construction activities.   

 

 

 

6. Geotechnical and Environmental Investigations in the Local Area 

DP has completed contamination investigations for adjacent areas located to the south of the current 

site.  These reports are entitled: 

• Report on Detailed Site Investigation for Contamination (DSI), Proposed Intersection Upgrade, 
Road Reserve and Part of 4 Cochrone Street, Kincumber, dated February 2018 (DP, 2018d – 

Ref 6); and  

• Report On Contamination Investigation, Proposed Intersection Upgrade, Empire Bay Drive and 
The Scenic Road, Kincumber, dated February 2018 (DP, 2018e – Ref 7). 
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The scope of work completed for the investigations comprised; a site history review, a walkover, 

intrusive investigations or and laboratory testing.  Furthermore, the scope of work for the DSI (DP, 

2018d) included gamma radiation survey and soil radiation analysis by Bartolo Safety Management 

Service to address the potential for residual soil radiation resulting from the former mineral sand 

processing plant activities in Lot 500.    

 

In summary, it was concluded that the adjacent areas (south of current site) were compatible (from a 

site contamination perspective) with the proposed road and footpath use (or public open space use), 

subject to the following conditions: 

• Preparation of an Unexpected Find Protocol (UFP) to manage possible unexpected 

contamination that may be encountered during development works; 

• Management of the naturally occuring acid sulfate soils that may be disturbed during the 

development; 

• Appropriate management of spoil that may require disposal from the site.   

 

DP also conducted a series of inspections of excavation conditions as part of the installation of a new 

sewer main, located within and adjacent to the north-east portion of the site in 2013.  The inspections 

observed the presence of filling to depths of approximately 1.0 m bgl within the walls of the trenched 

excavation.  The filling was observed to be impacted with minor quantities of building waste materials 

comprising metal, timber, plastic, concrete and fragments of suspected asbestos containing material 

(ACM).  Figures 5 and 6 are photographs of trenched excavation within or adjacent to the north-east 

portion of the site in 2013.   

 

  
Figures 5 and 6 – Figure 5 is a photograph showing proximity of the trenched excavation to 

Empire Bay Drive (background).  Figure 6 is a photograph identifying the subsurface 

conditions encountered (i.e. filling underlain by silty and clayey alluvium).  Anthropogenic 

inclusions of plastic, timber and concrete were identified in the filling in the wall of the 

trenched excavation.   
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7. Site Walkover / Observations 

A site walkover was undertaken on 29 March 2018 by a Senior Environmental Engineer. 

 

At the time of the walkover, the site was unoccupied and unsecured.  The site comprises the existing 

road area and extends up to approximately 10 m into the footpath, road verge and private property 

(i.e. Numbers 10 and 12 Empire Bay Drive, Kincumber).  

 

Site features typically comprised an asphalt sealed road, concrete footpaths (on both sides of the 

road), a culvert crossing over Kincumber Creek, traffic signs, power poles and the front yard/driveway 

of the private properties.  Surface cover at the site comprised an asphalt, concrete, grass, gravel 

hardstand and bushland (shrubs and semi-mature trees).  Evidence of illegal dumping was observed 

within road reserve areas.  

 

The inspection identified suspected filling likely to have been placed as part of the former road 

construction works and also development of the surrounding properties.  Observations indicate that 

filling may be encountered in some areas, possibly to depths of up to 2 m – 3 m, and is probably 

underlain by alluvial soil. 

 

Site features observed during the site walkover are identified in Figures 7 to 9.    

 

 
Figure 7 – Photograph taken from beyond the north-east site boundary looking south.     
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Figure 8 – Footpath and road reserve area in the north-east corner of the site.  Relatively small 
quantities of fly-tipping (illegal dumping) observed to comprise sandstone, organic matter and 
concrete.     

 

 
Figure 9 – Footpath and road reserve area in the north-west corner of the site.  Driveway of 

Lot 1 comprised appeared to comprise a mix of basalt and recycled/processed concrete/brick 

gravels.   
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8. Conceptual Site Model 

A conceptual site model (CSM) is a representation of site-related information regarding contamination 

sources, receptors and exposure pathways between those sources and receptors.  The CSM provides 

the framework for identifying how the site became contaminated and how potential receptors may be 

exposed to contamination either in the present or in the future i.e. it enables an assessment of the 

potential source – pathway – receptor linkages (complete pathways). 

 

 

8.1 Potential Contamination Sources and Contaminants of Concern 

Table 2 summarises the potential sources of contamination and associated contaminants of concern 

that have been identified at the site.   
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Table 2:  Potential Contamination Sources and Contaminants of Concern 

Potential 

Contamination 

Source/Activity 

Description of Potential Contaminating Activity Primary Potential Contaminants of Concern 

Mineral sand 

processing facility  
Processing of radioactive minerals from sand. Radioactive residues 

Importation and/or 

placement of 

contaminated 

filling 

Importation of filling is likely based on site history and 

observations.  Some illegal dumping was also identified in 

the locality of the site. 

Various - Common contaminants associated with 

filling are metals (As, Cd, Cr, Cu, Pb, Hg, Ni and Zn), 

TRH, BTEX, PAH, PCB, OCP and asbestos 

Construction 

and/or demolition 

of buildings 

Site historical review identified building construction and/or 

demolition in areas adjacent to the current site area.  These 

buildings may have contained hazardous building materials 

which could have contaminated the soil within the site.  

Metals (As, Cd, Cr, Cu, Pb, Hg, Ni and Zn), PCB, 

OCP and asbestos 

Notes: 
As = arsenic, Cd = cadmium, Cr = chromium, Cu = copper, Pb = lead, Hg = mercury, Ni = nickel and Zn = zinc 
TRH = total recoverable hydrocarbons, BTEX = benzene, toluene, ethylbenzene and xylene, VOC = volatile organic compounds, PAH = polycyclic aromatic hydrocarbons, PCB = 
polychlorinated biphenyls, OCP = organochlorine pesticides 
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For the purpose of developing a conceptual site model, the potential sources (S) of contamination are 

summarised as: 

• S1 - Contaminated filling (imported filling and contamination from construction/demolition of 

buildings); and  

• S2 - Radioactive minerals. 

 

 

8.2 Potential Receptors of Concern 

The potential receptors of potential contamination sourced from the site are considered to be: 

• R1 - Site users (future workers and general public access); 

• R2 - Adjacent site users; 

• R3 - Construction and maintenance workers; 

• R4 - Surface water (Kincumber Creek); 

• R5 - Groundwater; 

• R6 - Terrestrial ecology; and 

• R7 - Property (current and future). 

 
 

8.3 Potential Contamination Migration Pathways 

The pathways by which the potential sources of contamination could reach potential receptors are 

described below: 

• P1 - Ingestion and dermal contact; 

• P2 - Inhalation of dust and / or vapours; 

• P3 - Surface run off; 

• P4 - Leaching and vertical migration into groundwater; 

• P5 - Lateral migration of groundwater providing base flow to water courses;  

• P6 - Direct contact with terrestrial wildlife and plant material; and 

• P7  Direct exposure to ionising radiation. 
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8.4 Conceptual Site Model 

A conceptual site model (CSM) is presented in Table 3.  It is a representation of site information 

regarding the potential contamination sources and associated exposure pathways and potential 

receptors identified from site historical information and walkover.  The CSM provides the framework for 

identifying how the site became contaminated and how potential receptors may be exposed to 

contamination either in the present or the future i.e. it enables an assessment of the potential source – 

pathway – receptor linkages. 
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Table 3:  Conceptual Site Model 

Potential Source Pathway Receptor 
Risk Management Action Recommended 

 

S1 - Contaminated fill. 

(metals, TRH, BTEX, PAH, 

PCB, OCP and asbestos) 

 

S2 - Radioactive 

minerals. 

(limited to the south-west 

portion of the site) 

P1 – Ingestion and dermal contact 

P7 - Direct exposure to ionising 

radiation 

R1 – Site users 

R3 –Construction & maintenance workers. 

An intrusive investigation is recommended to 

confirm the assessed moderate potential for 

contamination.   

Furthermore, given the results of 

investigations on adjacent areas, the 

investigation could be limited to the chemical 

testing of the soil and sediment (at this 

stage).   

 

P2 – Inhalation of dust and / or 

vapours 

R1 – Site users 

R2 – Adjacent site users 

R3 – Construction & maintenance workers. 

P3 – Surface run off 

P5 – Lateral migration of 

groundwater 

R4 –Surface water (Kincumber Creek). 

P4 - Leaching and vertical 

migration into groundwater 
R5 - Groundwater 

P6 – Direct contact with terrestrial 

wildlife and plant material 

R6 – Terrestrial ecology 

R7 – Property 
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9. Site Assessment Criteria 

The Site Assessment Criteria (SAC) applied in the current investigation were informed by the CSM, 

which identified human and environmental receptors to potential contamination on the site (refer to 
Section 8).  Analytical results are assessed (as a Tier 1 assessment) against the SAC, comprising 

primarily the investigation and screening levels of Schedule B1, National Environment Protection 
(Assessment of Site Contamination) Measure 1999, as amended 2013 (NEPC 2013 – Ref 3). 

 

The investigation and screening levels applied in the current investigation comprise levels adopted for 

a generic public open space land use scenario ((including uses such as footpaths - HIL/HSL C and 

EIL/ESL).  These adopted chemical and asbestos SAC are listed on the analytical results Table C1.  

The derivation of the chemical and asbestos SAC is included in Appendix C.  

 

With respect to site and soil radiation levels the adopted assessment criteria are provided in 

assessment report entitled Surface Gamma Radiation Survey and Soil Radiation Analysis, For the 
Proposed RMS Road-works at Empire Bay Drive and Cochrone Road Intersection Kincumber, NSW 

(BSMS 2018 – Ref 8).  A copy of the report is included in Appendix B.  The adopted assessment 

criteria were primarily based on the NSW Radiation Control Branch Radiation Safety Information 
Series No 12: Clean-up and Disposal of Radioactive Residues from Commercial Operations Involving 
Mineral Sands. 

 

 

 

10. Site Radiation Survey 

The sub-consultant radiation specialist (BSMS) completed a surface gamma radiation survey of the 

south-west portion of the site (i.e. road reserve area assessed as have a potential to be impacted by 

the former mineral sand processing facility).  The survey was completed along five transects from the 

road into the bushland.  The survey was completed as an extension to the radiation survey completed 

for the DSI on the adjacent area to the south of the current site (refer to DP, 2018d – Ref 6).  The 

survey was completed on 18 December 2017. 

 

The surface gamma radiation survey and the results of the soil sample analysis reported radiation 

levels below the assessment limit for residential and industrial uses (i.e. 0.7 µSv/hr) and therefore less 

than road and footpath uses (which have a higher assessment limit).   

 

Full details are provided in the BSMS addendum report, Appendix E.  On this basis, the potential site 

radiation source of contamination is considered closed-out and does not require further investigation.   

 

 

 

11. Field Work 

As part of the CI, DP conducted a field sampling programme comprising screening and testing of 

selected soil samples collected from the site.  The field rationale, sampling methodology and field 

results are outlined in the following subsections.  
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Primarily, a broad-spaced sampling pattern was undertaken, with the sampling locations limited to the 

RMS nominated geotechnical bores (i.e. Bores 201 to 204) with an additional two hand-augered bores 

within Kincumber Creek (i.e. Bores 205 and 206).   

 

 

11.1 Field Work Programme 

The field work for the CI was undertaken between 29 March 2018 and 10 April 2018, and comprised: 

 

Table 4:  Fieldwork Programme 

Date(s) 
Description of Field Work 

Completed 
Additional Comments 

29 March 2018 

Initial site walkover and set 

out test locations and 

complete necessary service 

location scanning. 

Walkover comments presented as Section 7.  

Boreholes were positioned to provide broad 

systematic site coverage, with the nominated test 

location restricted by the presence of existing 

underground services and vegetation.  

9 and 10 April 2018 Drilling of Bores 201 to 206.    

 

A copy of the borehole logs and calibration records are provided in Appendix F. 

 

 

11.2 Field Work Methods 

Bores 201 to 204 were drilled using track-mounted drilling rig fitted with 100 mm diameter solid-flight 

augers until collapsing ground conditions were encountered (i.e. 2.5 m to 4.95 m) and then the bores 

were drilled using wash-bore drilling methods to the termination depth of the bores (ranging between 

8.5 m and 14.45 m).   

 

Bores 205 and 206 were drilled within Kincumber Creek following a period of dry-weather and targeted 

low-tidal conditions within the creek.  These bore locations were cased using 200 mm diameter PVC 

and then the bores were drilled using an 80 mm diameter hand auger within the casing.  

 

All field activities were completed or supervised by experienced field staff, who were responsible for 

logging of the subsurface conditions encountered and collection of soil samples.  The equipment used 

for each of the test locations is detailed on the borehole logs, Appendix B.   

 

The approximate test locations are presented on Drawing 6 in Appendix D.  The position of each test 

location was recorded using a decimetre differential GPS which generally has a vertical accuracy of 

±0.01 m and ±0.1 m horizontally, depending on prevailing weather conditions and surrounding 

overhead conditions.  These details can be found on the attached borehole logs. 

 

All soil sampling was performed with reference to industry standard operating procedures.  All 

sampling data was recorded on borehole log sheets.  The general sampling procedure comprised the 

following: 
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• Collecting soil samples from the auger directly by hand, using disposable gloves or stainless steel 

sampling equipment.  Care was taken to remove any extraneous material deposited on the auger.  

The sampling method for each sample was recorded on the individual borehole logs, Appendix B; 

• Changing of disposable gloves between each sampling event to prevent cross contamination; 

• Decontaminating all sampling equipment using a 3% solution of phosphate-free detergent 

(Decon 90) and tap water.  Sampling equipment was given a final rinse with deionised water prior 

to collecting each sample; 

• Transferring samples into laboratory-prepared glass jars and capping immediately; 

• Collecting replicate samples in zip-lock plastic bags for screening of samples using a calibrated 

photoionisation detector (PID).  The PID is capable of detecting a wide range of volatile 

hydrocarbons and solvents, and the PID reading provides an indication for the presence of these 

contaminants in a sample;   

• Labelling sample containers with individual and unique identification, including project number, 

sample location and sample depth; 

• Placing the glass jars into an ice-cooled, insulated and sealed container while on site;  

• Using chain of custody (COC) documentation enabling sample tracking and custody to be cross-

checked at any point in the transfer of samples from the field to the laboratory; and 

• Dispatching samples to Envirolab Services Pty Ltd (Envirolab), to conduct the sample analysis.  

The laboratory is accredited by NATA for the analyses conducted, and required to carry out in-

house QC procedures.  

 

 

 

11.3 Field Work Results and Observations 

Results of the field work are summarised below and are included in the borehole logs, Appendix B.  

These reports should be read in conjunction with the attached notes which define the descriptive terms 

and classification methods used. 

 

Subsurface conditions encountered in Bores 201 to 204 generally comprised the following: 

 

FILLING Generally comprising brown and/or grey mix of sand, silt, clay and 

gravel and a trace of organics.  The filling extended to depths 

ranging between 1.0 m and 2.6 m bgl.   

 

SILT / SAND / CLAY 

 / ALLUVIUM Generally comprising grey sand, silt and clay (variable proportions); 

alluvium was encountered at all borehole locations below the filling.  

Bores 202 and 204 terminated at depths of 9.95 m and 14.45 m 

(respectively), in alluvium. 

 

CLAY 

/ RESIDUAL   Generally grey mottled red/brown clay was encountered at depths 

below 6.0 m to 8.6 m in Bores 201 and 203 only.   
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Bores 205 and 206 positioned with Kincumber Creek typically encountered brown/grey creek-wash 

sediments at depths ranging between 0.2 m and 0.3 m below the creek water level.  The sandy creek-

wash sediments extended to depths ranging between 0.35 m and greater than 0.5 m bgl.  Bore 206 

encountered grey alluvial clay soils below 0.35 m, which were considered typical of alluvial clay 

encountered in nearby Bore 204.   

 

Groundwater seepage was generally observed within Bore 201 to 204 at depths ranging between 

2.0 m and 3.0 m.  It should be noted that groundwater levels are variable and affected by factors such 

as climatic conditions, soil permeability and possibly tidal fluctuations.   

 

Observations of potential contamination at test locations were limited to the presence of minor debris 

at the ground surface (e.g. fly-tipping and windblown garbage) and variable filling.  Brick fragments 

were observed in the filling at Bore 202 and plastic sheet (suspected plastic garbage bag) was also 

mixed into the creek-wash sediments at Bore 205.  No materials with the potential to contain asbestos 

were observed at the ground surface or at any of the borehole locations.   

 

No significant quantities of organic/biodegradable materials (e.g. timber or putrescible waste in the 

filling, or roots in the underlying natural soils) were identified in the filling or natural soils at the site.   

 
 

11.4 Photoionisation Detector Results 

Replicates for all soil samples were collected in plastic bags and allowed to equilibrate under ambient 

temperatures before testing for volatile organic compounds (VOCs) using a PID.  The PID was 

calibrated each day prior to use using ambient air as the “zero” air (0.0 ppm) and isobutylene at a 

concentration of 100 ppm as the calibration “span” gas.   

 

Field measurement of VOCs indicated low results (i.e. less than 1.0 ppm).  The recorded readings 

were not considered to be indicative of potentially significant VOC contamination and are considered 

to fall within background levels.  The results of sample screening are shown on the borehole logs in 

Appendix B.  It is noted that the PID results were consistent with general observations made during 

the field work.   

 

 

 

12. Laboratory Testing 

Following PID screening, ten primary soil samples were selected for chemical analysis and submitted 

to Envirolab.  Analytical methods used are shown in the laboratory certificates presented in 

Appendix C. 

 

Soil samples were analysed for a selected suite of potential contaminants with reference to the CSM 

(Table 3).  The laboratory chemical testing undertaken included a selected suite of the following 

potential contaminants:  

• Heavy metals:  

• TRH; 

• BTEX;  
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• PAH; 

• PCB;  

• OCP; and  

• Asbestos in soil. 

 

The soil laboratory test results are summarised and compared against the adopted chemical and 

asbestos Site Assessment Criteria (SAC) in Table C1, Appendix C.  The Laboratory Certificates are 

contained within Appendix C, together with the chain of custody despatch sheets.   

 

In addition to the primary samples tested, soil field Quality Control / Quality Assurance (QA / QC) 

testing comprised one soil replicate sample and equipment rinsate blank sample.  The QA/QC 

procedures and results (Data Quality Assessment) are discussed in Appendix C. 

 

 

 

13. Discussion of Results 

A discussion of the soil results is provided below.      

 

 

13.1 Soil Chemical Results 

Soil samples tested reported contaminant concentrations below the adopted health-based SAC and 

ecological-based SAC (Appendix E) for a generic public open space land use.   

 

 

13.2 Asbestos Results 

The walkover undertaken for the CI identified no asbestos-containing-material ACM fragments at the 

ground surface.  Laboratory testing of soil samples for asbestos reported that no detectable asbestos 

fibres were identified in the soil matrix.  

 

 

 

14. Conclusions and Recommendations 

DP has undertaken a contamination investigation for the proposed pedestrian footbridges at Empire 

Bay Drive, Kincumber.  This contamination investigation was prepared to inform the planning and 

construction of the proposed pedestrian footbridges, and to provide information on the possible 

contamination constraints associated with the proposed development. 

 

This report presents the results of a brief site history review and intrusive investigations including soil 

testing.  The intrusive investigations and testing comprised the assessment of soil at six locations. 

 

The results of the soil testing program reported contamination concentrations below the adopted SAC.   
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The acid sulfate soil assessment and management plan (ASSMP) (DP, 2018a) identified that acid 

sulfate soils are present at the site within the natural alluvial soils and, thus, will require management 

during the redevelopment process, if these soils are to be disturbed.  The necessary management 

measures are outlined in the plan (DP, 2017c).  

 

In summary, the results indicate that the site is suitable for the proposed pedestrian footbridges (from 

a site contamination perspective) and would not require further investigation or remediation, subject to 

the following conditions.  

• Given the historical information and fly-tipped waste in nearby areas, the presence of waste 

materials, including asbestos containing materials cannot be entirely ruled out.  Therefore an 

Unexpected Find Protocol (UFP) should be prepared to manage possible asbestos impacts, or 

other unexpected contamination, encountered at or below the ground surface during the 

development works at the site;  

• Acid sulfate soils are present at the site and, thus, may require management during the 

redevelopment process.  It is recommended that any excavation or disturbance of site soils be 

undertaken with reference to a specific acid sulfate soil management plan (DP, 2017c); and  

• Appropriate classification and management of spoil that may require disposal from the site.   

 

The UFP and ASSMP should be incorporated into the construction and waste management plan to be 

prepared for the site. 

 

 

 

15. Limitations 

Douglas Partners (DP) has prepared this contamination investigation report for the proposed 

intersection upgrade at Empire Bay Drive and The Scenic Road, Kincumber.  The report was prepared 

for AT&L & Associates Pty Ltd (AT&L) on behalf of NSW Roads and Maritime Services (RMS).   

 

The work was carried out under an amended AT&L & Associates Pty Ltd and NSW Roads and 

Maritime Professional Services Agreement dated 29 August 2017.  This report is provided for the 

exclusive use of AT&L & Associates Pty Ltd and NSW Roads and Maritime Professional Services for 

this project only and for the purposes as described in the report.  It should not be used by or relied 

upon for other projects or purposes on the same or other site or by a third party.  Any party so relying 

upon this report beyond its exclusive use and purpose as stated above, and without the express 

written consent of DP, does so entirely at its own risk and without recourse to DP for any loss or 

damage.  In preparing this report DP has necessarily relied upon information provided by the client 

and / or their agents.  

 

The results provided in the report are indicative of the sub-surface conditions on the site only at the 

specific sampling and / or testing locations, and then only to the depths investigated and at the time 

the work was carried out.  Sub-surface conditions can change abruptly due to variable geological 

processes and also as a result of human influences.  Such changes may occur after DP’s field testing 

has been completed.  

 

DP’s advice is based upon the conditions encountered during this investigation.  The accuracy of the 

advice provided by DP in this report may be affected by undetected variations in ground conditions 
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across the site between and beyond the sampling and / or testing locations.  The advice may also be 

limited by budget constraints imposed by others or by site accessibility.  

 

This report must be read in conjunction with all of the attached and should be kept in its entirety 

without separation of individual pages or sections.  DP cannot be held responsible for interpretations 

or conclusions made by others unless they are supported by an expressed statement, interpretation, 

outcome or conclusion stated in this report.  

 

This report, or sections from this report, should not be used as part of a specification for a project, 

without review and agreement by DP.  This is because this report has been written as advice and 

opinion rather than instructions for construction. 

 

Asbestos has not been detected by observation or by laboratory analysis, either on the surface of the 

site, or in filling materials at the test locations sampled and analysed.   

 

Although the sampling plan adopted for this investigation is considered appropriate to achieve the 

stated project objectives, there are necessarily parts of the site that have not been sampled and 

analysed.  This is either due to undetected variations in ground conditions or to budget constraints, or 

to parts of the site being inaccessible.  It is therefore considered possible that HBM, including 

asbestos, may be present in unobserved or untested parts of the site, between and beyond sampling 

locations, and hence no warranty can be given that asbestos is not present. 

 

The contents of this report do not constitute formal design components such as are required, by the 

Health and Safety Legislation and Regulations, to be included in a Safety Report specifying the 

hazards likely to be encountered during construction and the controls required to mitigate risk.  This 

design process requires risk assessment to be undertaken, with such assessment being dependent 

upon factors relating to likelihood of occurrence and consequences of damage to property and to life.  

This, in turn, requires project data and analysis presently beyond the knowledge and project role 

respectively of DP.  DP may be able, however, to assist the client in carrying out a risk assessment of 

potential hazards contained in the Comments section of this report, as an extension to the current 

scope of works, if so requested, and provided that suitable additional information is made available to 

DP.  Any such risk assessment would, however, be necessarily restricted to the environmental 

components set out in this report and to their application by the project designers to project design, 

construction, maintenance and demolition. 
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Introduction 
These notes have been provided to amplify DP's 

report in regard to classification methods, field 

procedures and the comments section.  Not all are 

necessarily relevant to all reports. 

 

DP's reports are based on information gained from 

limited subsurface excavations and sampling, 

supplemented by knowledge of local geology and 

experience.  For this reason, they must be 

regarded as interpretive rather than factual 

documents, limited to some extent by the scope of 

information on which they rely. 

 

 

Copyright 
This report is the property of Douglas Partners Pty 

Ltd.  The report may only be used for the purpose 

for which it was commissioned and in accordance 

with the Conditions of Engagement for the 

commission supplied at the time of proposal.  

Unauthorised use of this report in any form 

whatsoever is prohibited. 

 

 

Borehole and Test Pit Logs 
The borehole and test pit logs presented in this 

report are an engineering and/or geological 

interpretation of the subsurface conditions, and 

their reliability will depend to some extent on 

frequency of sampling and the method of drilling or 

excavation.  Ideally, continuous undisturbed 

sampling or core drilling will provide the most 

reliable assessment, but this is not always 

practicable or possible to justify on economic 

grounds.  In any case the boreholes and test pits 

represent only a very small sample of the total 

subsurface profile. 

 

Interpretation of the information and its application 

to design and construction should therefore take 

into account the spacing of boreholes or pits, the 

frequency of sampling, and the possibility of other 

than 'straight line' variations between the test 

locations. 

 

 

Groundwater 
Where groundwater levels are measured in 

boreholes there are several potential problems, 

namely: 

• In low permeability soils groundwater may 

enter the hole very slowly or perhaps not at all 

during the time the hole is left open; 

• A localised, perched water table may lead to 

an erroneous indication of the true water 

table; 

• Water table levels will vary from time to time 

with seasons or recent weather changes.  

They may not be the same at the time of 

construction as are indicated in the report; 

and 

• The use of water or mud as a drilling fluid will 

mask any groundwater inflow.  Water has to 

be blown out of the hole and drilling mud must 

first be washed out of the hole if water 

measurements are to be made. 

 

More reliable measurements can be made by 

installing standpipes which are read at intervals 

over several days, or perhaps weeks for low 

permeability soils.  Piezometers, sealed in a 

particular stratum, may be advisable in low 

permeability soils or where there may be 

interference from a perched water table. 

 

 

Reports 
The report has been prepared by qualified 

personnel, is based on the information obtained 

from field and laboratory testing, and has been 

undertaken to current engineering standards of 

interpretation and analysis.  Where the report has 

been prepared for a specific design proposal, the 

information and interpretation may not be relevant 

if the design proposal is changed.  If this happens, 

DP will be pleased to review the report and the 

sufficiency of the investigation work. 

 

Every care is taken with the report as it relates to 

interpretation of subsurface conditions, discussion 

of geotechnical and environmental aspects, and 

recommendations or suggestions for design and 

construction.  However, DP cannot always 

anticipate or assume responsibility for: 

• Unexpected variations in ground conditions.  

The potential for this will depend partly on 

borehole or pit spacing and sampling 

frequency; 

• Changes in policy or interpretations of policy 

by statutory authorities; or 

• The actions of contractors responding to 

commercial pressures. 

If these occur, DP will be pleased to assist with 

investigations or advice to resolve the matter. 
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Site Anomalies 
In the event that conditions encountered on site 

during construction appear to vary from those 

which were expected from the information 

contained in the report, DP requests that it be 

immediately notified.  Most problems are much 

more readily resolved when conditions are 

exposed rather than at some later stage, well after 

the event. 

 

Information for Contractual Purposes 
Where information obtained from this report is 

provided for tendering purposes, it is 

recommended that all information, including the 

written report and discussion, be made available.  

In circumstances where the discussion or 

comments section is not relevant to the contractual 

situation, it may be appropriate to prepare a 

specially edited document.  DP would be pleased 

to assist in this regard and/or to make additional 

report copies available for contract purposes at a 

nominal charge. 

 

Site Inspection 
The company will always be pleased to provide 

engineering inspection services for geotechnical 

and environmental aspects of work to which this 

report is related.  This could range from a site visit 

to confirm that conditions exposed are as 

expected, to full time engineering presence on 

site. 
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Sampling 
Sampling is carried out during drilling or test pitting 

to allow engineering examination (and laboratory 

testing where required) of the soil or rock. 

 

Disturbed samples taken during drilling provide 

information on colour, type, inclusions and, 

depending upon the degree of disturbance, some 

information on strength and structure. 

 

Undisturbed samples are taken by pushing a thin-

walled sample tube into the soil and withdrawing it 

to obtain a sample of the soil in a relatively 

undisturbed state.  Such samples yield information 

on structure and strength, and are necessary for 

laboratory determination of shear strength and 

compressibility.  Undisturbed sampling is generally 

effective only in cohesive soils.  

 

 

Test Pits 
Test pits are usually excavated with a backhoe or 

an excavator, allowing close examination of the in-

situ soil if it is safe to enter into the pit.  The depth 

of excavation is limited to about 3 m for a backhoe 

and up to 6 m for a large excavator.  A potential 

disadvantage of this investigation method is the 

larger area of disturbance to the site. 

 

 

Large Diameter Augers 
Boreholes can be drilled using a rotating plate or 

short spiral auger, generally 300 mm or larger in 

diameter commonly mounted on a standard piling 

rig.  The cuttings are returned to the surface at 

intervals (generally not more than 0.5 m) and are 

disturbed but usually unchanged in moisture 

content.  Identification of soil strata is generally 

much more reliable than with continuous spiral 

flight augers, and is usually supplemented by 

occasional undisturbed tube samples. 

 

 

Continuous Spiral Flight Augers 
The borehole is advanced using 90-115 mm 

diameter continuous spiral flight augers which are 

withdrawn at intervals to allow sampling or in-situ 

testing.  This is a relatively economical means of 

drilling in clays and sands above the water table.  

Samples are returned to the surface, or may be 

collected after withdrawal of the auger flights, but 

they are disturbed and may be mixed with soils 

from the sides of the hole.  Information from the 

drilling (as distinct from specific sampling by SPTs 

or undisturbed samples) is of relatively low 

reliability, due to the remoulding, possible mixing 

or softening of samples by groundwater. 

 

 

Non-core Rotary Drilling 
The borehole is advanced using a rotary bit, with 

water or drilling mud being pumped down the drill 

rods and returned up the annulus, carrying the drill 

cuttings.  Only major changes in stratification can 

be determined from the cuttings, together with 

some information from the rate of penetration.  

Where drilling mud is used this can mask the 

cuttings and reliable identification is only possible 

from separate sampling such as SPTs. 

 

 

Continuous Core Drilling 
A continuous core sample can be obtained using a 

diamond tipped core barrel, usually with a 50 mm 

internal diameter.  Provided full core recovery is 

achieved (which is not always possible in weak 

rocks and granular soils), this technique provides a 

very reliable method of investigation. 

 

 

Standard Penetration Tests 
Standard penetration tests (SPT) are used as a 

means of estimating the density or strength of soils 

and also of obtaining a relatively undisturbed 

sample.  The test procedure is described in 

Australian Standard 1289, Methods of Testing 

Soils for Engineering Purposes - Test 6.3.1. 

 

The test is carried out in a borehole by driving a 50 

mm diameter split sample tube under the impact of 

a 63 kg hammer with a free fall of 760 mm.  It is 

normal for the tube to be driven in three 

successive 150 mm increments and the 'N' value 

is taken as the number of blows for the last 300 

mm.  In dense sands, very hard clays or weak 

rock, the full 450 mm penetration may not be 

practicable and the test is discontinued. 

 

The test results are reported in the following form. 

• In the case where full penetration is obtained 

with successive blow counts for each 150 mm 

of, say, 4, 6 and 7 as: 

4,6,7 

N=13 

• In the case where the test is discontinued 

before the full penetration depth, say after 15 

blows for the first 150 mm and 30 blows for 

the next 40 mm as: 

15, 30/40 mm 
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The results of the SPT tests can be related 

empirically to the engineering properties of the 

soils. 

 

 

Dynamic Cone Penetrometer Tests /  

Perth Sand Penetrometer Tests 
Dynamic penetrometer tests (DCP or PSP) are 

carried out by driving a steel rod into the ground 

using a standard weight of hammer falling a 

specified distance.  As the rod penetrates the soil 

the number of blows required to penetrate each 

successive 150 mm depth are recorded.  Normally 

there is a depth limitation of 1.2 m, but this may be 

extended in certain conditions by the use of 

extension rods.  Two types of penetrometer are 

commonly used. 

• Perth sand penetrometer - a 16 mm diameter 

flat ended rod is driven using a 9 kg hammer 

dropping 600 mm (AS 1289, Test 6.3.3).  This 

test was developed for testing the density of 

sands and is mainly used in granular soils and 

filling. 

• Cone penetrometer - a 16 mm diameter rod 

with a 20 mm diameter cone end is driven 

using a 9 kg hammer dropping 510 mm  (AS 

1289, Test 6.3.2).  This test was developed 

initially for pavement subgrade investigations, 

and correlations of the test results with 

California Bearing Ratio have been published 

by various road authorities. 
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Description and Classification Methods 
The methods of description and classification of 

soils and rocks used in this report are based on 

Australian Standard AS 1726-1993, Geotechnical 

Site Investigations Code.  In general, the 

descriptions include strength or density, colour, 

structure, soil or rock type and inclusions. 

 

Soil Types 
Soil types are described according to the 

predominant particle size, qualified by the grading 

of other particles present: 

 

Type Particle size (mm) 

Boulder >200 

Cobble 63 - 200 

Gravel 2.36 - 63 

Sand 0.075 - 2.36 

Silt 0.002 - 0.075 

Clay <0.002 

 

The sand and gravel sizes can be further 

subdivided as follows: 

 

Type Particle size (mm) 

Coarse gravel 20 - 63 

Medium gravel 6 - 20 

Fine gravel 2.36 - 6 

Coarse sand 0.6 - 2.36 

Medium sand 0.2 - 0.6 

Fine sand 0.075 - 0.2 

 

The proportions of secondary constituents of soils 

are described as: 

 

Term Proportion Example 

And Specify Clay (60%) and 

Sand (40%) 

Adjective 20 - 35% Sandy Clay 

Slightly 12 - 20% Slightly Sandy 

Clay 

With some 5 - 12% Clay with some 

sand 

With a trace of 0 - 5% Clay with a trace 

of sand 

 

 

 

 

 

 

 

Definitions of grading terms used are: 

• Well graded - a good representation of all 

particle sizes 

• Poorly graded - an excess or deficiency of 

particular sizes within the specified range 

• Uniformly graded - an excess of a particular 

particle size 

• Gap graded - a deficiency of a particular 

particle size with the range 

 

Cohesive Soils 
Cohesive soils, such as clays, are classified on the 

basis of undrained shear strength.  The strength 

may be measured by laboratory testing, or 

estimated by field tests or engineering 

examination.  The strength terms are defined as 

follows: 

 

Description Abbreviation Undrained 
shear strength 

(kPa) 

Very soft vs <12 

Soft s 12 - 25 

Firm f 25 - 50 

Stiff st 50 - 100 

Very stiff vst 100 - 200 

Hard h >200 

 

Cohesionless Soils 
Cohesionless soils, such as clean sands, are 

classified on the basis of relative density, generally 

from the results of standard penetration tests 

(SPT), cone penetration tests (CPT) or dynamic 

penetrometers (PSP).  The relative density terms 

are given below: 

 

Relative 
Density 

Abbreviation SPT N 
value 

CPT qc 
value 
(MPa) 

Very loose vl <4 <2 

Loose l 4 - 10 2 -5 

Medium 

dense 

md 10 - 30 5 - 15 

Dense d 30 - 50 15 - 25 

Very 

dense 

vd >50 >25 
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Soil Origin 
It is often difficult to accurately determine the origin 

of a soil.  Soils can generally be classified as: 

• Residual soil - derived from in-situ weathering 

of the underlying rock;  

• Transported soils - formed somewhere else 

and transported by nature to the site; or 

• Filling - moved by man. 

 

Transported soils may be further subdivided into: 

• Alluvium - river deposits 

• Lacustrine - lake deposits 

• Aeolian - wind deposits 

• Littoral - beach deposits 

• Estuarine - tidal river deposits 

• Talus - scree or coarse colluvium 

• Slopewash or Colluvium - transported 

downslope by gravity assisted by water.  

Often includes angular rock fragments and 

boulders. 
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Rock Strength 
Rock strength is defined by the Point Load Strength Index (Is(50)) and refers to the strength of the rock 

substance and not the strength of the overall rock mass, which may be considerably weaker due to defects.  

The test procedure is described by Australian Standard 4133.4.1 - 2007.  The terms used to describe rock 

strength are as follows: 

 

Term Abbreviation Point Load Index 

Is(50) MPa 

Approximate Unconfined 
Compressive Strength MPa* 

Extremely low EL <0.03 <0.6 

Very low VL 0.03 - 0.1 0.6 - 2 

Low L 0.1 - 0.3 2 - 6 

Medium M 0.3 - 1.0 6 - 20 

High H 1 - 3 20 - 60 

Very high VH 3 - 10 60 - 200 

Extremely high EH >10 >200 

* Assumes a ratio of 20:1 for UCS to Is(50). It should be noted that the UCS to Is(50) ratio varies significantly 

for different rock types and specific ratios should be determined for each site. 

 

Degree of Weathering 
The degree of weathering of rock is classified as follows: 

 

Term Abbreviation Description 

Extremely weathered EW Rock substance has soil properties, i.e. it can be remoulded 
and classified as a soil but the texture of the original rock is 
still evident. 

Highly weathered HW Limonite staining or bleaching affects whole of rock 
substance and other signs of decomposition are evident.  
Porosity and strength may be altered as a result of iron 
leaching or deposition.  Colour and strength of original fresh 
rock is not recognisable 

Moderately 
weathered 

MW Staining and discolouration of rock substance has taken 
place 

Slightly weathered SW Rock substance is slightly discoloured but shows little or no 
change of strength from fresh rock 

Fresh stained Fs Rock substance unaffected by weathering but staining 
visible along defects 

Fresh Fr No signs of decomposition or staining 

 

 

Degree of Fracturing 
The following classification applies to the spacing of natural fractures in diamond drill cores.  It includes 

bedding plane partings, joints and other defects, but excludes drilling breaks.   

 

Term Description 

Fragmented Fragments of <20 mm 

Highly Fractured Core lengths of 20-40 mm with some fragments 

Fractured Core lengths of 40-200 mm with some shorter and longer sections 

Slightly Fractured Core lengths of 200-1000 mm with some shorter and longer sections 

Unbroken Core lengths mostly > 1000 mm 
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Rock Quality Designation 
The quality of the cored rock can be measured using the Rock Quality Designation (RQD) index, defined 

as:   

 

RQD % =  cumulative length of 'sound' core sections ≥ 100 mm long 

 total drilled length of section being assessed 

 

where 'sound' rock is assessed to be rock of low strength or better.  The RQD applies only to natural 

fractures.  If the core is broken by drilling or handling (i.e. drilling breaks) then the broken pieces are fitted 

back together and are not included in the calculation of RQD. 

 

 

Stratification Spacing 
For sedimentary rocks the following terms may be used to describe the spacing of bedding partings: 

 

Term Separation of Stratification Planes 

Thinly laminated < 6 mm 

Laminated 6 mm to 20 mm 

Very thinly bedded 20 mm to 60 mm 

Thinly bedded 60 mm to 0.2 m 

Medium bedded 0.2 m to 0.6 m 

Thickly bedded 0.6 m to 2 m 

Very thickly bedded > 2 m 
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Introduction 
These notes summarise abbreviations commonly 

used on borehole logs and test pit reports. 

 

 

Drilling or Excavation Methods 
C Core drilling 

R Rotary drilling 

SFA Spiral flight augers 

NMLC Diamond core - 52 mm dia 

NQ Diamond core - 47 mm dia 

HQ Diamond core - 63 mm dia 

PQ Diamond core - 81 mm dia 

 

 

Water 
� Water seep 

� Water level 

 

 

Sampling and Testing 
A Auger sample 

B Bulk sample 

D Disturbed sample 

E Environmental sample 

U50 Undisturbed tube sample (50mm) 

W Water sample 

pp Pocket penetrometer (kPa) 

PID Photo ionisation detector 

PL Point load strength Is(50) MPa 

S Standard Penetration Test 

V Shear vane (kPa) 

 

 

Description of Defects in Rock 
The abbreviated descriptions of the defects should 

be in the following order: Depth, Type, Orientation, 

Coating, Shape, Roughness and Other.  Drilling 

and handling breaks are not usually included on 

the logs. 

 

Defect Type 

B Bedding plane 

Cs Clay seam 

Cv Cleavage 

Cz Crushed zone 

Ds Decomposed seam 

F Fault 

J Joint 

Lam Lamination 

Pt Parting 

Sz Sheared Zone 

V Vein 

 

 

 

Orientation 

The inclination of defects is always measured from 

the perpendicular to the core axis. 

 

h horizontal 

v vertical 

sh sub-horizontal 

sv sub-vertical 

 

 

Coating or Infilling Term 

cln clean 

co coating 

he healed 

inf infilled 

stn stained 

ti tight 

vn veneer 

 

 

Coating Descriptor 

ca calcite 

cbs carbonaceous 

cly clay 

fe iron oxide 

mn manganese 

slt silty 

 

 

Shape 

cu curved 

ir irregular 

pl planar 

st stepped 

un undulating 

 

 

 

Roughness 

po polished 

ro rough 

sl slickensided 

sm smooth 

vr very rough 

 

 

 

Other 

fg fragmented 

bnd band 

qtz quartz 
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Graphic Symbols for Soil and Rock 
 
General 

 

 

 

 

 

 

 
Soils 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 Sedimentary Rocks 

 

 

 

 

 

 

 

 

 

 

 
 
 Metamorphic Rocks 

 

 

 

 
 
 
 Igneous Rocks 

 

 

 

 

 

 

Road base 

Filling 

Concrete 

Asphalt 

Topsoil 

Peat 

Clay 

Conglomeratic sandstone 

Conglomerate 

Boulder conglomerate 

Sandstone 

Slate, phyllite, schist 

Siltstone 

Mudstone, claystone, shale 

Coal 

Limestone 

Porphyry 

Cobbles, boulders 

Sandy gravel 

Laminite 

Silty sand 

Clayey sand 

Silty clay 

Sandy clay 

Gravelly clay 

Shaly clay 

Silt 

Clayey silt 

Sandy silt 

Sand 

Gravel 

Talus 

Gneiss 

Quartzite 

Dolerite, basalt, andesite 

Granite 

Tuff, breccia 

Dacite, epidote 
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TOPSOIL/FILLING:  Brown, silty sand topsoil/filling, sand
is fine grained, with some fine to medium grained
sub-angular to sub-rounded gravel and trace rootlets, dry

FILLING:  Brown, silty sand filling, sand is fine grained,
with some fine to medium grained sub-angular to
sub-rounded gravel, dry

FILLING:  Brown, gravelly sand filling, sand is fine to
medium grained, gravel is fine to medium grained
sub-angular, moist

SANDY SILT:  Soft, dark grey, low plasticity sandy silt,
sand is fine grained, with trace organics, M>Wp

SANDY CLAY:  Soft, dark grey, low plasticity sandy clay,
sand is fine grained, with trace organics, M>Wp

CLAYEY SAND:  Very loose, dark grey, clayey sand, sand
is fine to medium grained, wet

SAND:  Loose, light grey, fine grained sand, with trace
fines, wet

- becoming clayey sand at 3.8m

CLAY:  Stiff, light grey, high plasticity clay, with trace fine
grained sand, M=Wp
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Sampling & In Situ Testing

1

2

3

4

CLIENT:
PROJECT:
LOCATION: Empire Bay Drive, Kincumber

SAMPLING & IN SITU TESTING LEGEND
A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample Water seep S Standard penetration test
E Environmental sample Water level V Shear vane (kPa)

BORE No:  201
PROJECT No:  83229.01
DATE:  10/4/2018
SHEET  1  OF  2

DRILLER:  S Kennedy LOGGED:  J Rayner CASING:  3.0 NW

AT & L & Associates Pty Ltd
Proposed Pedestrian Footbridge

REMARKS:

RIG:  Scout 1 (Traccess)

WATER OBSERVATIONS:

TYPE OF BORING:

Free Groundwater Observed at ~2.0m

100mm    TC-bit auger to 4.0m, then wash bore to 8.5m

Location coordinates are in MGA94 Zone 56 H. Refusal with wash bore at 8.5m

SURFACE LEVEL:  2.3 AHD
EASTING:     350912.8
NORTHING:   6295380.7
DIP/AZIMUTH: 90°/--

 BOREHOLE LOG 

Dynamic Penetrometer Test
(blows per 150mm)

5 10 15 20

Sand Penetrometer  AS1289.6.3.3
Cone Penetrometer  AS1289.6.3.2

PID=<1ppm

PID=<1ppm

3,8,7
N = 15

PID=<1ppm

PID=<1ppm

3,1,0
N = 1

PID=<1ppm

PID=<1ppm

PID=<1ppm

0,1,2
N = 3

no sample recovery

PID=<1ppm

PID=<1ppm

PID=<1ppm

3,5,6
N = 11

pp = 200

PID=<1ppm

E

E

S

E

E

S

E

E

E

S

D

D

D

S

D
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4.95



CLAY:  Stiff, light grey, high plasticity clay, with trace fine
grained sand, M=Wp  (continued)

CLAY:  Very stiff, brown/red/orange mottled light grey,
high plasticity clay, with trace fine grained sand and fine to
medium grained sub-angular ironstone gravel, M=Wp

- light grey mottled brown/red/orange at 7.2m

Bore discontinued at 8.5m. Refusal on weathered rock?
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Sampling & In Situ Testing

6

7

8

9

CLIENT:
PROJECT:
LOCATION: Empire Bay Drive, Kincumber

SAMPLING & IN SITU TESTING LEGEND
A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample Water seep S Standard penetration test
E Environmental sample Water level V Shear vane (kPa)

BORE No:  201
PROJECT No:  83229.01
DATE:  10/4/2018
SHEET  2  OF  2

DRILLER:  S Kennedy LOGGED:  J Rayner CASING:  3.0 NW

AT & L & Associates Pty Ltd
Proposed Pedestrian Footbridge

REMARKS:

RIG:  Scout 1 (Traccess)

WATER OBSERVATIONS:

TYPE OF BORING:

Free Groundwater Observed at ~2.0m

100mm    TC-bit auger to 4.0m, then wash bore to 8.5m

Location coordinates are in MGA94 Zone 56 H. Refusal with wash bore at 8.5m

SURFACE LEVEL:  2.3 AHD
EASTING:     350912.8
NORTHING:   6295380.7
DIP/AZIMUTH: 90°/--

 BOREHOLE LOG 

Dynamic Penetrometer Test
(blows per 150mm)

5 10 15 20

Sand Penetrometer  AS1289.6.3.3
Cone Penetrometer  AS1289.6.3.2

PID=<1ppm

pp = 150-200

PID=<1ppm

5,11,13
N = 24

pp = 300

PID=<1ppm

5,10,11
N = 21

pp = 300

D

D

S

D

S

4.95

5.5

6.0

6.1

6.4
6.45

7.5

7.6

7.9
7.95



FILLING:  Grey, sandy gravel filling, gravel is fine to
medium grained sub-angular, sand is fine to coarse
grained, dry

FILLING:  Dark brown, low plasticity sandy clay filling,
sand is fine grained, with trace fine to medium
sub-angular gravel and brick fragments, M<Wp

FILLING:  Brown, fine to medium grained sand filling, with
some fine to medium grained sub-angular gravel and
trace clay, dry

FILLING:  Yellow/brown, fine to medium grained sand
filling (trench backfill material), dry

- wet at 2.0m

- with trace clay at 2.3m

CLAY:  Firm to stiff, grey, medium plasticity clay, with
trace fine grained sand, M=Wp

CLAYEY SAND:  Medium dense, light grey, clayey sand,
sand is fine to medium grained, moist
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Sampling & In Situ Testing

1

2

3

4

CLIENT:
PROJECT:
LOCATION: Empire Bay Drive, Kincumber

SAMPLING & IN SITU TESTING LEGEND
A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample Water seep S Standard penetration test
E Environmental sample Water level V Shear vane (kPa)

BORE No:  202
PROJECT No:  83229.01
DATE:  10/4/2018
SHEET  1  OF  2

DRILLER:  S Kennedy LOGGED:  J Rayner CASING:  3.0 NW

AT & L & Associates Pty Ltd
Proposed Pedestrian Footbridge

REMARKS:

RIG:  Scout 1 (Traccess)

WATER OBSERVATIONS:

TYPE OF BORING:

Free Groundwater Observed at ~2.5m

100mm    TC-bit auger to 2.5m, then wash bore to 9.95m

Location coordinates are in MGA94 Zone 56 H.

SURFACE LEVEL:  2.2 AHD
EASTING:     350905.3
NORTHING:   6295354.5
DIP/AZIMUTH: 90°/--

 BOREHOLE LOG 

Well

Construction

Details

PID=<1ppm

PID=<1ppm

4,9,8
N = 17

PID=<1ppm

PID=<1ppm

1,0,1
N = 1

PID=<1ppm

PID=<1ppm

PID=<1ppm

3,5,7
N = 12

PID=<1ppm
pp = 200-300

PID=<1ppm

PID=<1ppm

5,6,16
N = 22

PID=<1ppm

E

E

S

E

E

S

E

E
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CLAYEY SAND:  Medium dense, light grey, clayey sand,
sand is fine to medium grained, moist  (continued)

CLAY:  Stiff, light grey, high plasticity clay, with trace fine
grained sand, M=Wp

- with some sand at 6.0m

- very stiff at 7.5m

SAND:  Medium dense, light grey, fine to medium grained
sand, with trace clay, wet

CLAY:  Stiff to very stiff, grey mottled  brown/red, high
plasticity clay, with trace fine grained sand, M=Wp

SANDY CLAY:  Stiff to very stiff, brown and grey mottled
red, medium plasticity sandy clay, sand is fine to medium
grained, M<Wp

Bore discontinued at 9.95m. Limit of investigation
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Sampling & In Situ Testing

6

7

8

9

CLIENT:
PROJECT:
LOCATION: Empire Bay Drive, Kincumber

SAMPLING & IN SITU TESTING LEGEND
A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample Water seep S Standard penetration test
E Environmental sample Water level V Shear vane (kPa)

BORE No:  202
PROJECT No:  83229.01
DATE:  10/4/2018
SHEET  2  OF  2

DRILLER:  S Kennedy LOGGED:  J Rayner CASING:  3.0 NW

AT & L & Associates Pty Ltd
Proposed Pedestrian Footbridge

REMARKS:

RIG:  Scout 1 (Traccess)

WATER OBSERVATIONS:

TYPE OF BORING:

Free Groundwater Observed at ~2.5m

100mm    TC-bit auger to 2.5m, then wash bore to 9.95m

Location coordinates are in MGA94 Zone 56 H.

SURFACE LEVEL:  2.2 AHD
EASTING:     350905.3
NORTHING:   6295354.5
DIP/AZIMUTH: 90°/--

 BOREHOLE LOG 

Well

Construction

Details

pp = 200
PID=<1ppm

pp = 200
PID=<1ppm

2,3,7
N = 10

pp = 100-200

PID=<1ppm

PID=<1ppm

PID=<1ppm

5,8,10
N = 18
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PID=<1ppm
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TOPSOIL/FILLING:  Brown, sandy clay topsoil/filling, low
plasticity clay, sand is fine grained, with trace rootlets and
some sub-angular surface gravels up to 30mm in size,
M<Wp

FILLING:  Dark brown, low plasticity sandy clay filling,
sand is fine to medium grained, M<Wp

FILLING:  Brown, clayey sand filling, sand is fine to
medium grained, dry

FILLING:  Brown, sandy clay filling, low plasticity clay,
sand is fine to medium grained, M<Wp

CLAY:  Soft, grey mottled brown/red, medium plasticity
clay, with trace fine grained sand, M=Wp

SANDY SILT:  Soft, dark grey, low plasticity sandy silt,
sand is fine grained, with trace organics, M>Wp

SAND:  Loose, light grey, fine grained sand, with trace
clay, moist

- with some clay, becoming clayey sand at 2.8m

SANDY CLAY:  Firm, grey, medium plasticity sandy clay,
sand is fine grained, M>Wp

CLAY:  Stiff, grey, high plasticity clay, with trace fine
grained sand, M=Wp

SAND:  Loose, light grey, fine to medium grained sand,
wet
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Sampling & In Situ Testing

1

2

3

4

CLIENT:
PROJECT:
LOCATION: Empire Bay Drive, Kincumber

SAMPLING & IN SITU TESTING LEGEND
A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample Water seep S Standard penetration test
E Environmental sample Water level V Shear vane (kPa)

BORE No:  203
PROJECT No:  83229.01
DATE:  10/4/2018
SHEET  1  OF  2

DRILLER:  S Kennedy LOGGED:  J Rayner CASING:  3.0 NW

AT & L & Associates Pty Ltd
Proposed Pedestrian Footbridge

REMARKS:

RIG:  Scout 1 (Traccess)

WATER OBSERVATIONS:

TYPE OF BORING:

Free Groundwater Observed at ~3.0m

100mm    TC-bit auger to 4.95m, then wash bore to 9.9m

Location coordinates are in MGA94 Zone 56 H. SPT refusal at 9.9m on sandstone, low strength,
MW

SURFACE LEVEL:  2.2 AHD
EASTING:     350885.8
NORTHING:   6295376.4
DIP/AZIMUTH: 90°/--

 BOREHOLE LOG 

Dynamic Penetrometer Test
(blows per 150mm)

5 10 15 20

Sand Penetrometer  AS1289.6.3.3
Cone Penetrometer  AS1289.6.3.2

PID=<1ppm

PID=<1ppm

2,2,1
N = 3

PID=<1ppm

PID=<1ppm

2,2,1
N = 3

pp = 100-200

PID=<1ppm

PID=<1ppm

PID=<1ppm

5,5,5
N = 10

PID=<1ppm

PID=<1ppm

PID=<1ppm

3,5,5
N = 10

PID=<1ppm
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SAND:  Loose, light grey, fine to medium grained sand,
wet  (continued)

CLAY:  Very stiff, grey mottled brown/red, high plasticity
clay, with trace fine grained sand, M=Wp

- with trace fine to medium grained sub-angular ironstone
gravels at 8.0m

- possibly becoming weathered rock at 9.9m.

Bore discontinued at 9.9m. Limit of investigation
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Sampling & In Situ Testing

6

7

8

9

CLIENT:
PROJECT:
LOCATION: Empire Bay Drive, Kincumber

SAMPLING & IN SITU TESTING LEGEND
A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample Water seep S Standard penetration test
E Environmental sample Water level V Shear vane (kPa)

BORE No:  203
PROJECT No:  83229.01
DATE:  10/4/2018
SHEET  2  OF  2

DRILLER:  S Kennedy LOGGED:  J Rayner CASING:  3.0 NW

AT & L & Associates Pty Ltd
Proposed Pedestrian Footbridge

REMARKS:

RIG:  Scout 1 (Traccess)

WATER OBSERVATIONS:

TYPE OF BORING:

Free Groundwater Observed at ~3.0m

100mm    TC-bit auger to 4.95m, then wash bore to 9.9m

Location coordinates are in MGA94 Zone 56 H. SPT refusal at 9.9m on sandstone, low strength,
MW

SURFACE LEVEL:  2.2 AHD
EASTING:     350885.8
NORTHING:   6295376.4
DIP/AZIMUTH: 90°/--

 BOREHOLE LOG 

Dynamic Penetrometer Test
(blows per 150mm)

5 10 15 20

Sand Penetrometer  AS1289.6.3.3
Cone Penetrometer  AS1289.6.3.2

PID=<1ppm

0,0,0
N = 0

PID=<1ppm

PID=<1ppm

5,8,12
N = 20

pp = 300

PID=<1ppm

6,12,16
N = 28

pp = 200-300

4,8,12/100
refusal

SPT hammer bouncing
pp = 200-300
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CONCRETE:  Grey, concrete, 100mm thick, gravels are
sub-angular up to 20mm in size, dry

FILLING:  Brown, gravelly sand filling, sand is medium to
coarse grained, gravel is fine to medium grained
sub-rounded, with some clay,  moist

FILLING:  Brown/red, clayey sand, sand is fine to medium
grained, with trace fine to medium grained sub-rounded
gravel, dry

FILLING:  Grey mottled brown, low plasticity clay filling,
with trace fine grained sand and organics, M=Wp.
Possibly reworked site soils?

CLAY:  Firm, grey, low plasticity clay, with trace fine
grained sand and trace organics, M=Wp

CLAY:  Stiff, light grey, low plasticity clay, with trace fine
grained sand, M=Wp

- clayey sand, 100mm thick at 1.65m

SANDY CLAY:  Firm, light grey, low plasticity sandy clay,
sand is fine grained, M>Wp

SAND:  Loose to medium dense, light grey, fine to
medium grained sand, with trace clay, wet

- sand is fine to coarse grained at 4.0m

CLAY:  Stiff, light grey, high plasticity clay, with trace fine
grained sand, M=Wp

SANDY CLAY:  Stiff, light grey, low plasticity sandy clay,
sand is fine grained, M=Wp

SAND:  Medium dense, light grey, fine to medium grained
sand, wet

- with trace clay at 4.7m
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Sampling & In Situ Testing

1

2

3

4

CLIENT:
PROJECT:
LOCATION: Empire Bay Drive, Kincumber

SAMPLING & IN SITU TESTING LEGEND
A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample Water seep S Standard penetration test
E Environmental sample Water level V Shear vane (kPa)

BORE No:  204
PROJECT No:  83229.01
DATE:  10/4/2018
SHEET  1  OF  3

DRILLER:  S Kennedy LOGGED:  J Rayner CASING:  3.0 NW

AT & L & Associates Pty Ltd
Proposed Pedestrian Footbridge

REMARKS:

RIG:  Scout 1 (Traccess)

WATER OBSERVATIONS:

TYPE OF BORING:

Free Groundwater Observed at ~2.8m

150mm    diatube to 0.1m, 100mm    TV-bit auger to 3.0m, then wash bore to 14.45m

Location coordinates are in MGA94 Zone 56 H.

SURFACE LEVEL:  2.1 AHD
EASTING:     350887.4
NORTHING:   6295350.6
DIP/AZIMUTH: 90°/--

 BOREHOLE LOG 

Well

Construction

Details

PID=<1ppm

PID=<1ppm

2,1,2
N = 3

PID=<1ppm

PID=<1ppm

pp = 200

3,2,4
N = 6

pp = 50-100

PID=<1ppm

PID=<1ppm

PID=<1ppm

4,5,11
N = 16

no sample recovery

PID=<1ppm
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SAND:  Medium dense, light grey, fine to medium grained
sand, wet  (continued)

- sand is medium to coarse grained, with no trace clay at
5.2m

CLAY:  Stiff, light grey mottled brown/red, high plasticity
clay, with trace fine grained sand, M=Wp

SANDY  CLAY:  Stiff, light grey mottled brown/red,
medium plasticity sandy clay, sand is fine grained, M=Wp

- light brown/red at 9.0m

CLAYEY SAND:  Loose, light brown/red, clayey sand,
sand is fine grained, wet

6.3

7.0

9.8

T
yp

e

-3
-4

-5
-6

-7

Depth
(m)

6

7

8

9

R
L

W
at

er

D
ep

th

S
am

pl
e

Description

of

Strata G
ra

ph
ic

Lo
g

Results &
Comments

Sampling & In Situ Testing

6

7

8

9

CLIENT:
PROJECT:
LOCATION: Empire Bay Drive, Kincumber

SAMPLING & IN SITU TESTING LEGEND
A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample Water seep S Standard penetration test
E Environmental sample Water level V Shear vane (kPa)

BORE No:  204
PROJECT No:  83229.01
DATE:  10/4/2018
SHEET  2  OF  3

DRILLER:  S Kennedy LOGGED:  J Rayner CASING:  3.0 NW

AT & L & Associates Pty Ltd
Proposed Pedestrian Footbridge

REMARKS:

RIG:  Scout 1 (Traccess)

WATER OBSERVATIONS:

TYPE OF BORING:

Free Groundwater Observed at ~2.8m

150mm    diatube to 0.1m, 100mm    TV-bit auger to 3.0m, then wash bore to 14.45m

Location coordinates are in MGA94 Zone 56 H.

SURFACE LEVEL:  2.1 AHD
EASTING:     350887.4
NORTHING:   6295350.6
DIP/AZIMUTH: 90°/--

 BOREHOLE LOG 

Well

Construction

Details

PID=<1ppm

PID=<1ppm

3,6,7
N = 13

pp = 150
PID=<1ppm

PID=<1ppm

5,6,6
N = 12

pp = 150

PID=<1ppm

PID=<1ppm

2,3,6
N = 9

PID=<1ppm
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CLAYEY SAND:  Loose, light brown/red, clayey sand,
sand is fine grained, wet  (continued)

- light grey at 10.5m

SAND:  Very loose, light grey and light brown/red, fine to
medium grained sand, trace clay, wet

- light grey, with some fine grained sub-rounded gravel
and clay at 12.0m

- medium dense at 12.5m

SAND:  Loose to medium dense, dark grey, fine to coarse
grained sand, with trace clay, wet

Bore discontinued at 14.45m. Limit of investigation
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Sampling & In Situ Testing

11

12
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14

CLIENT:
PROJECT:
LOCATION: Empire Bay Drive, Kincumber

SAMPLING & IN SITU TESTING LEGEND
A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample Water seep S Standard penetration test
E Environmental sample Water level V Shear vane (kPa)

BORE No:  204
PROJECT No:  83229.01
DATE:  10/4/2018
SHEET  3  OF  3

DRILLER:  S Kennedy LOGGED:  J Rayner CASING:  3.0 NW

AT & L & Associates Pty Ltd
Proposed Pedestrian Footbridge

REMARKS:

RIG:  Scout 1 (Traccess)

WATER OBSERVATIONS:

TYPE OF BORING:

Free Groundwater Observed at ~2.8m

150mm    diatube to 0.1m, 100mm    TV-bit auger to 3.0m, then wash bore to 14.45m

Location coordinates are in MGA94 Zone 56 H.

SURFACE LEVEL:  2.1 AHD
EASTING:     350887.4
NORTHING:   6295350.6
DIP/AZIMUTH: 90°/--

 BOREHOLE LOG 

Well

Construction

Details

PID=<1ppm

4,2,2
N = 4

PID=<1ppm

PID=<1ppm

12,12,14
N = 26

PID=<1ppm

PID=<1ppm

4,4,8
N = 12

PID=<1ppm
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SAND:  Grey/brown, medium to coarse grained sand, with
inclusions of silty clayey sand and gravels, wet. Creek
wash sediment/filling.

- plastic sheet (possible garbage bag) at 0.3m.

Bore discontinued at 0.5m. Refusal on possible tree root
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Sampling & In Situ Testing

1

2

CLIENT:
PROJECT:
LOCATION: Empire Bay Drive, Kincumber

SAMPLING & IN SITU TESTING LEGEND
A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample Water seep S Standard penetration test
E Environmental sample Water level V Shear vane (kPa)

BORE No:  205
PROJECT No:  83229.01
DATE:  10/4/2018
SHEET  1  OF  1

DRILLER:  B Kerry LOGGED:  B Kerry CASING:

AT & L & Associates Pty Ltd
Proposed Pedestrian Footbridge

REMARKS:

RIG:  Hand Tools

WATER OBSERVATIONS:

TYPE OF BORING:

Creek 0.3m deep

80mm    Hand Auger

Location coordinates are in MGA94 Zone 56 H. Eastern side of  culvert.  Initial bore location moved ~2m east due to presence of Geofabric

SURFACE LEVEL:  -0.2 AHD
EASTING:     350911.6
NORTHING:   6295372.9
DIP/AZIMUTH: 90°/--

 BOREHOLE LOG 

Well

Construction

Details

PID = <1ppm

PID= <1ppm

PID= <1ppm

E/D

E/D

E/D

0.1

0.25

0.5



CLAYEY SILTY SAND:  Dark brown/grey, clayey silty
sand, sand is fine grained, wet. Creek wash
sediment/filling.

SILTY CLAY:  Light grey, low to medium plasticity silty
clay, M>Wp (Alluvial clay)

Bore discontinued at 0.6m. Limit of investigation
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Sampling & In Situ Testing

1

2

CLIENT:
PROJECT:
LOCATION: Empire Bay Drive, Kincumber

SAMPLING & IN SITU TESTING LEGEND
A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample Water seep S Standard penetration test
E Environmental sample Water level V Shear vane (kPa)

BORE No:  206
PROJECT No:  83229.01
DATE:  10/4/2018
SHEET  1  OF  1

DRILLER:  B Kerry LOGGED:  B Kerry CASING:

AT & L & Associates Pty Ltd
Proposed Pedestrian Footbridge

REMARKS:

RIG:  Hand Tools

WATER OBSERVATIONS:

TYPE OF BORING:

Creek 0.2m deep

80mm    Hand Auger

Location coordinates are in MGA94 Zone 56 H. Western side of culvert.  Tree branches/debris at water surface

SURFACE LEVEL:  -0.4 AHD
EASTING:     350885
NORTHING:   6295363.3
DIP/AZIMUTH: 90°/--

 BOREHOLE LOG 

Well

Construction

Details

PID = <1ppm

PID= <1ppm

PID= <1ppm

E/D

E/D

E/D

0.1

0.25

0.5
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Table C1 – Chemical Laboratory Test Results 
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Table C1 - Laboratory Results 
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201/0.1 0.1 F <1 5 ND 26 12 38 ND 10 23 0.3 ND ND 4.7 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

201/2.0 2 N <1 16 ND 10 10 11 ND 28 47 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND -

202/0.5 0.5 F <1 ND ND 27 10 13 ND 15 15 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

202/3.0 3 N <1 ND ND 11 40 12 ND 2 3 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND -

203/0.1 0.1 F <1 ND ND 15 10 25 ND 9 28 ND ND ND 0.2 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

203/2.0 2 N <1 7 ND 14 31 21 0.1 8 13 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND -

204/0.5 0.5 F <1 6 ND 64 1 14 ND 3 6 0.2 ND ND 3.1 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

QA4 (204/0.5) - F <1 6 ND 53 3 17 ND 3 8 - - - - - - - - - - - - - - - - - - -

204/1.0 1 N <1 4 ND 15 9 14 ND 3 3 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND -

205/0.5 0.5 F <1 ND ND 21 22 11 ND 19 38 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

206/0.1 0.1 F <1 ND ND 19 13 29 ND 11 31 ND ND ND 0.2 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

4 0.4 1 1 1 0.1 1 1 0.05 0.5 0.1 0.1 25 50 100 100 0.5 0.5 1 2 0.1 0.1 0.1 0.1 0.1 0.1 Detection

300 90 300 17,000 600 80 1,200 30,000 NC 3 NC 300 700 1000 2500 10000 NC NC NC NC 1 400 10 10 10 70 No Asbestos

160 NC 540 160 1800 NC 60 480 0.7 NC 370 NC 180 120 300 2800 50 85 70 105 NC 640 - - - - NC

Notes:

1 All Chromium are assumed to exist in the Cr(III), however the HIL SAC adopted has been conservatively assumed to be that for Cr(IV)

2 where analytical results below laboratory practical quantitation limit (PQL) for all compounds, results quoted as ND

3 Health based investigation/screening or management levels for Recreational land use (lower of each limit conservatively adopted)

4 Ecological based investigation/screening or management levels for public open space land use

ND Not detected at reporting limit

NL Not limiting  

-

PQL Laboratory practical quantitation limit

Bold Exceedes HIL/HSL Guideline Limits

Bold Exceedes EIL/ESL Guideline Limits
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Envirolab Services Pty Ltd

ABN 37 112 535 645

12 Ashley St Chatswood NSW 2067

ph 02 9910 6200   fax 02 9910 6201

customerservice@envirolab.com.au

www.envirolab.com.au

CERTIFICATE OF ANALYSIS 189888

Unit 5, 3 Teamster Close, Tuggerah, NSW, 2259Address

Brent KerryAttention

Douglas Partners TuggerahClient

Client Details

19/04/2018Date completed instructions received

19/04/2018Date samples received

15 Soil, 1 WaterNumber of Samples

83229.02, KincumberYour Reference

Sample Details

Please refer to the last page of this report for any comments relating to the results.

Results are reported on a dry weight basis for solids and on an as received basis for other matrices.
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Client Reference: 83229.02, Kincumber

8995929889%Surrogate aaa-Trifluorotoluene

<1<1<1<1<1mg/kgTotal +ve Xylenes

<1<1<1<1<1mg/kgnaphthalene

<1<1<1<1<1mg/kgo-Xylene

<2<2<2<2<2mg/kgm+p-xylene

<1<1<1<1<1mg/kgEthylbenzene

<0.5<0.5<0.5<0.5<0.5mg/kgToluene

<0.2<0.2<0.2<0.2<0.2mg/kgBenzene

<25<25<25<25<25mg/kgvTPH C6  - C10  less BTEX (F1)

<25<25<25<25<25mg/kgTRH C6  - C10 

<25<25<25<25<25mg/kgTRH C6  - C9 

23/04/201823/04/201823/04/201823/04/201823/04/2018-Date analysed

20/04/201820/04/201820/04/201820/04/201820/04/2018-Date extracted

SoilSoilSoilSoilSoilType of sample

10/04/201810/04/201810/04/201810/04/201809/04/2018Date Sampled

206/0.1205/0.5204/1.0204/0.5203/2.0UNITSYour Reference

189888-14189888-13189888-11189888-10189888-9Our Reference

vTRH(C6-C10)/BTEXN in Soil

9694957896%Surrogate aaa-Trifluorotoluene

<1<1<1<1<1mg/kgTotal +ve Xylenes

<1<1<1<1<1mg/kgnaphthalene

<1<1<1<1<1mg/kgo-Xylene

<2<2<2<2<2mg/kgm+p-xylene

<1<1<1<1<1mg/kgEthylbenzene

<0.5<0.5<0.5<0.5<0.5mg/kgToluene

<0.2<0.2<0.2<0.2<0.2mg/kgBenzene

<25<25<25<25<25mg/kgvTPH C6  - C10  less BTEX (F1)

<25<25<25<25<25mg/kgTRH C6  - C10 

<25<25<25<25<25mg/kgTRH C6  - C9 

23/04/201823/04/201823/04/201823/04/201823/04/2018-Date analysed

20/04/201820/04/201820/04/201820/04/201820/04/2018-Date extracted

SoilSoilSoilSoilSoilType of sample

09/04/201809/04/201809/04/201810/04/201810/04/2018Date Sampled

203/0.1202/3.0202/0.5201/2.0201/0.1UNITSYour Reference

189888-8189888-7189888-6189888-2189888-1Our Reference

vTRH(C6-C10)/BTEXN in Soil

Envirolab Reference: 189888

R00Revision No:

Page | 2 of 34



Client Reference: 83229.02, Kincumber

8180807981%Surrogate o-Terphenyl

<50<50<50<50<50mg/kgTotal +ve TRH (>C10-C40)

<100<100<100<100<100mg/kgTRH >C34 -C40  

<100<100<100<100<100mg/kgTRH >C16 -C34 

<50<50<50<50<50mg/kgTRH >C10  - C16  less Naphthalene (F2)

<50<50<50<50<50mg/kgTRH >C10 -C16 

<100<100<100<100<100mg/kgTRH C29  - C36 

<100<100<100<100<100mg/kgTRH C15  - C28 

<50<50<50<50<50mg/kgTRH C10  - C14 

20/04/201820/04/201820/04/201820/04/201820/04/2018-Date analysed

20/04/201820/04/201820/04/201820/04/201820/04/2018-Date extracted

SoilSoilSoilSoilSoilType of sample

10/04/201810/04/201810/04/201810/04/201809/04/2018Date Sampled

206/0.1205/0.5204/1.0204/0.5203/2.0UNITSYour Reference

189888-14189888-13189888-11189888-10189888-9Our Reference

svTRH (C10-C40) in Soil

8080798682%Surrogate o-Terphenyl

<50<50<50<50<50mg/kgTotal +ve TRH (>C10-C40)

<100<100<100<100<100mg/kgTRH >C34 -C40  

<100<100<100<100<100mg/kgTRH >C16 -C34 

<50<50<50<50<50mg/kgTRH >C10  - C16  less Naphthalene (F2)

<50<50<50<50<50mg/kgTRH >C10 -C16 

<100<100<100<100<100mg/kgTRH C29  - C36 

<100<100<100<100<100mg/kgTRH C15  - C28 

<50<50<50<50<50mg/kgTRH C10  - C14 

20/04/201820/04/201820/04/201820/04/201820/04/2018-Date analysed

20/04/201820/04/201820/04/201820/04/201820/04/2018-Date extracted

SoilSoilSoilSoilSoilType of sample

09/04/201809/04/201809/04/201810/04/201810/04/2018Date Sampled

203/0.1202/3.0202/0.5201/2.0201/0.1UNITSYour Reference

189888-8189888-7189888-6189888-2189888-1Our Reference

svTRH (C10-C40) in Soil

Envirolab Reference: 189888

R00Revision No:

Page | 3 of 34



Client Reference: 83229.02, Kincumber

95949610496%Surrogate p-Terphenyl-d14

<0.5<0.5<0.5<0.50.5mg/kgBenzo(a)pyrene TEQ calc(PQL)

<0.5<0.5<0.5<0.5<0.5mg/kgBenzo(a)pyrene TEQ calc(half)

<0.5<0.5<0.5<0.5<0.5mg/kgBenzo(a)pyrene TEQ calc (zero)

0.2<0.05<0.05<0.054.7mg/kgTotal +ve PAH's

<0.1<0.1<0.1<0.10.2mg/kgBenzo(g,h,i)perylene

<0.1<0.1<0.1<0.1<0.1mg/kgDibenzo(a,h)anthracene

<0.1<0.1<0.1<0.10.2mg/kgIndeno(1,2,3-c,d)pyrene

<0.05<0.05<0.05<0.050.3mg/kgBenzo(a)pyrene

<0.2<0.2<0.2<0.20.5mg/kgBenzo(b,j+k)fluoranthene

<0.1<0.1<0.1<0.10.3mg/kgChrysene

<0.1<0.1<0.1<0.10.3mg/kgBenzo(a)anthracene

0.1<0.1<0.1<0.11mg/kgPyrene

0.1<0.1<0.1<0.11.1mg/kgFluoranthene

<0.1<0.1<0.1<0.10.1mg/kgAnthracene

<0.1<0.1<0.1<0.10.6mg/kgPhenanthrene

<0.1<0.1<0.1<0.1<0.1mg/kgFluorene

<0.1<0.1<0.1<0.1<0.1mg/kgAcenaphthene

<0.1<0.1<0.1<0.1<0.1mg/kgAcenaphthylene

<0.1<0.1<0.1<0.1<0.1mg/kgNaphthalene

20/04/201820/04/201820/04/201820/04/201820/04/2018-Date analysed

20/04/201820/04/201820/04/201820/04/201820/04/2018-Date extracted

SoilSoilSoilSoilSoilType of sample

09/04/201809/04/201809/04/201810/04/201810/04/2018Date Sampled

203/0.1202/3.0202/0.5201/2.0201/0.1UNITSYour Reference

189888-8189888-7189888-6189888-2189888-1Our Reference

PAHs in Soil

Envirolab Reference: 189888

R00Revision No:
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Client Reference: 83229.02, Kincumber

96961019797%Surrogate p-Terphenyl-d14

<0.5<0.5<0.5<0.5<0.5mg/kgBenzo(a)pyrene TEQ calc(PQL)

<0.5<0.5<0.5<0.5<0.5mg/kgBenzo(a)pyrene TEQ calc(half)

<0.5<0.5<0.5<0.5<0.5mg/kgBenzo(a)pyrene TEQ calc (zero)

0.2<0.05<0.053.1<0.05mg/kgTotal +ve PAH's

<0.1<0.1<0.10.2<0.1mg/kgBenzo(g,h,i)perylene

<0.1<0.1<0.1<0.1<0.1mg/kgDibenzo(a,h)anthracene

<0.1<0.1<0.10.2<0.1mg/kgIndeno(1,2,3-c,d)pyrene

<0.05<0.05<0.050.2<0.05mg/kgBenzo(a)pyrene

<0.2<0.2<0.20.4<0.2mg/kgBenzo(b,j+k)fluoranthene

<0.1<0.1<0.10.2<0.1mg/kgChrysene

<0.1<0.1<0.10.2<0.1mg/kgBenzo(a)anthracene

0.1<0.1<0.10.7<0.1mg/kgPyrene

0.1<0.1<0.10.7<0.1mg/kgFluoranthene

<0.1<0.1<0.1<0.1<0.1mg/kgAnthracene

<0.1<0.1<0.10.4<0.1mg/kgPhenanthrene

<0.1<0.1<0.1<0.1<0.1mg/kgFluorene

<0.1<0.1<0.1<0.1<0.1mg/kgAcenaphthene

<0.1<0.1<0.1<0.1<0.1mg/kgAcenaphthylene

<0.1<0.1<0.1<0.1<0.1mg/kgNaphthalene

20/04/201820/04/201820/04/201820/04/201820/04/2018-Date analysed

20/04/201820/04/201820/04/201820/04/201820/04/2018-Date extracted

SoilSoilSoilSoilSoilType of sample

10/04/201810/04/201810/04/201810/04/201809/04/2018Date Sampled

206/0.1205/0.5204/1.0204/0.5203/2.0UNITSYour Reference

189888-14189888-13189888-11189888-10189888-9Our Reference

PAHs in Soil

Envirolab Reference: 189888

R00Revision No:
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Client Reference: 83229.02, Kincumber

98100103110104%Surrogate TCMX

<0.1<0.1<0.1<0.1<0.1mg/kgTotal +ve DDT+DDD+DDE

<0.1<0.1<0.1<0.1<0.1mg/kgMethoxychlor

<0.1<0.1<0.1<0.1<0.1mg/kgEndosulfan Sulphate

<0.1<0.1<0.1<0.1<0.1mg/kgEndrin Aldehyde

<0.1<0.1<0.1<0.1<0.1mg/kgpp-DDT

<0.1<0.1<0.1<0.1<0.1mg/kgEndosulfan II

<0.1<0.1<0.1<0.1<0.1mg/kgpp-DDD

<0.1<0.1<0.1<0.1<0.1mg/kgEndrin

<0.1<0.1<0.1<0.1<0.1mg/kgDieldrin

<0.1<0.1<0.1<0.1<0.1mg/kgpp-DDE

<0.1<0.1<0.1<0.1<0.1mg/kgEndosulfan I

<0.1<0.1<0.1<0.1<0.1mg/kgalpha-chlordane

<0.1<0.1<0.1<0.1<0.1mg/kggamma-Chlordane

<0.1<0.1<0.1<0.1<0.1mg/kgHeptachlor Epoxide

<0.1<0.1<0.1<0.1<0.1mg/kgAldrin

<0.1<0.1<0.1<0.1<0.1mg/kgdelta-BHC

<0.1<0.1<0.1<0.1<0.1mg/kgHeptachlor

<0.1<0.1<0.1<0.1<0.1mg/kgbeta-BHC

<0.1<0.1<0.1<0.1<0.1mg/kggamma-BHC

<0.1<0.1<0.1<0.1<0.1mg/kgalpha-BHC

<0.1<0.1<0.1<0.1<0.1mg/kgHCB

20/04/201820/04/201820/04/201820/04/201820/04/2018-Date analysed

20/04/201820/04/201820/04/201820/04/201820/04/2018-Date extracted

SoilSoilSoilSoilSoilType of sample

09/04/201809/04/201809/04/201810/04/201810/04/2018Date Sampled

203/0.1202/3.0202/0.5201/2.0201/0.1UNITSYour Reference

189888-8189888-7189888-6189888-2189888-1Our Reference

Organochlorine Pesticides in soil

Envirolab Reference: 189888

R00Revision No:
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Client Reference: 83229.02, Kincumber

1049610398100%Surrogate TCMX

<0.1<0.1<0.1<0.1<0.1mg/kgTotal +ve DDT+DDD+DDE

<0.1<0.1<0.1<0.1<0.1mg/kgMethoxychlor

<0.1<0.1<0.1<0.1<0.1mg/kgEndosulfan Sulphate

<0.1<0.1<0.1<0.1<0.1mg/kgEndrin Aldehyde

<0.1<0.1<0.1<0.1<0.1mg/kgpp-DDT

<0.1<0.1<0.1<0.1<0.1mg/kgEndosulfan II

<0.1<0.1<0.1<0.1<0.1mg/kgpp-DDD

<0.1<0.1<0.1<0.1<0.1mg/kgEndrin

<0.1<0.1<0.1<0.1<0.1mg/kgDieldrin

<0.1<0.1<0.1<0.1<0.1mg/kgpp-DDE

<0.1<0.1<0.1<0.1<0.1mg/kgEndosulfan I

<0.1<0.1<0.1<0.1<0.1mg/kgalpha-chlordane

<0.1<0.1<0.1<0.1<0.1mg/kggamma-Chlordane

<0.1<0.1<0.1<0.1<0.1mg/kgHeptachlor Epoxide

<0.1<0.1<0.1<0.1<0.1mg/kgAldrin

<0.1<0.1<0.1<0.1<0.1mg/kgdelta-BHC

<0.1<0.1<0.1<0.1<0.1mg/kgHeptachlor

<0.1<0.1<0.1<0.1<0.1mg/kgbeta-BHC

<0.1<0.1<0.1<0.1<0.1mg/kggamma-BHC

<0.1<0.1<0.1<0.1<0.1mg/kgalpha-BHC

<0.1<0.1<0.1<0.1<0.1mg/kgHCB

20/04/201820/04/201820/04/201820/04/201820/04/2018-Date analysed

20/04/201820/04/201820/04/201820/04/201820/04/2018-Date extracted

SoilSoilSoilSoilSoilType of sample

10/04/201810/04/201810/04/201810/04/201809/04/2018Date Sampled

206/0.1205/0.5204/1.0204/0.5203/2.0UNITSYour Reference

189888-14189888-13189888-11189888-10189888-9Our Reference

Organochlorine Pesticides in soil

Envirolab Reference: 189888

R00Revision No:

Page | 7 of 34



Client Reference: 83229.02, Kincumber

1049610398100%Surrogate TCLMX

<0.1<0.1<0.1<0.1<0.1mg/kgTotal +ve PCBs (1016-1260)

<0.1<0.1<0.1<0.1<0.1mg/kgAroclor 1260

<0.1<0.1<0.1<0.1<0.1mg/kgAroclor 1254

<0.1<0.1<0.1<0.1<0.1mg/kgAroclor 1248

<0.1<0.1<0.1<0.1<0.1mg/kgAroclor 1242

<0.1<0.1<0.1<0.1<0.1mg/kgAroclor 1232

<0.1<0.1<0.1<0.1<0.1mg/kgAroclor 1221

<0.1<0.1<0.1<0.1<0.1mg/kgAroclor 1016

20/04/201820/04/201820/04/201820/04/201820/04/2018-Date analysed

20/04/201820/04/201820/04/201820/04/201820/04/2018-Date extracted

SoilSoilSoilSoilSoilType of sample

10/04/201810/04/201810/04/201810/04/201809/04/2018Date Sampled

206/0.1205/0.5204/1.0204/0.5203/2.0UNITSYour Reference

189888-14189888-13189888-11189888-10189888-9Our Reference

PCBs in Soil

98100103110104%Surrogate TCLMX

<0.1<0.1<0.1<0.1<0.1mg/kgTotal +ve PCBs (1016-1260)

<0.1<0.1<0.1<0.1<0.1mg/kgAroclor 1260

<0.1<0.1<0.1<0.1<0.1mg/kgAroclor 1254

<0.1<0.1<0.1<0.1<0.1mg/kgAroclor 1248

<0.1<0.1<0.1<0.1<0.1mg/kgAroclor 1242

<0.1<0.1<0.1<0.1<0.1mg/kgAroclor 1232

<0.1<0.1<0.1<0.1<0.1mg/kgAroclor 1221

<0.1<0.1<0.1<0.1<0.1mg/kgAroclor 1016

20/04/201820/04/201820/04/201820/04/201820/04/2018-Date analysed

20/04/201820/04/201820/04/201820/04/201820/04/2018-Date extracted

SoilSoilSoilSoilSoilType of sample

09/04/201809/04/201809/04/201810/04/201810/04/2018Date Sampled

203/0.1202/3.0202/0.5201/2.0201/0.1UNITSYour Reference

189888-8189888-7189888-6189888-2189888-1Our Reference

PCBs in Soil

Envirolab Reference: 189888

R00Revision No:

Page | 8 of 34



Client Reference: 83229.02, Kincumber

31383613mg/kgZinc

1119338mg/kgNickel

<0.1<0.1<0.1<0.10.1mg/kgMercury

2911141421mg/kgLead

13229131mg/kgCopper

1921156414mg/kgChromium

<0.4<0.4<0.4<0.4<0.4mg/kgCadmium

<4<4467mg/kgArsenic

20/04/201820/04/201820/04/201820/04/201820/04/2018-Date analysed

20/04/201820/04/201820/04/201820/04/201820/04/2018-Date prepared

SoilSoilSoilSoilSoilType of sample

10/04/201810/04/201810/04/201810/04/201809/04/2018Date Sampled

206/0.1205/0.5204/1.0204/0.5203/2.0UNITSYour Reference

189888-14189888-13189888-11189888-10189888-9Our Reference

Acid Extractable metals in soil

283154723mg/kgZinc

92152810mg/kgNickel

<0.1<0.1<0.1<0.1<0.1mg/kgMercury

2512131138mg/kgLead

1040101012mg/kgCopper

1511271026mg/kgChromium

<0.4<0.4<0.4<0.4<0.4mg/kgCadmium

<4<4<4165mg/kgArsenic

20/04/201820/04/201820/04/201820/04/201820/04/2018-Date analysed

20/04/201820/04/201820/04/201820/04/201820/04/2018-Date prepared

SoilSoilSoilSoilSoilType of sample

09/04/201809/04/201809/04/201810/04/201810/04/2018Date Sampled

203/0.1202/3.0202/0.5201/2.0201/0.1UNITSYour Reference

189888-8189888-7189888-6189888-2189888-1Our Reference

Acid Extractable metals in soil

Envirolab Reference: 189888

R00Revision No:
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Client Reference: 83229.02, Kincumber

398mg/kgZinc

153mg/kgNickel

<0.1<0.1mg/kgMercury

4417mg/kgLead

153mg/kgCopper

2053mg/kgChromium

<0.4<0.4mg/kgCadmium

<46mg/kgArsenic

20/04/201820/04/2018-Date analysed

20/04/201820/04/2018-Date prepared

SoilSoilType of sample

10/04/201810/04/2018Date Sampled

206/0.1 - 
[TRIPLICATE]

QA4UNITSYour Reference

189888-17189888-15Our Reference

Acid Extractable metals in soil

Envirolab Reference: 189888

R00Revision No:
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Client Reference: 83229.02, Kincumber

9.7%Moisture

23/04/2018-Date analysed

20/04/2018-Date prepared

SoilType of sample

10/04/2018Date Sampled

QA4UNITSYour Reference

189888-15Our Reference

Moisture

3014161237%Moisture

23/04/201823/04/201823/04/201823/04/201823/04/2018-Date analysed

20/04/201820/04/201820/04/201820/04/201820/04/2018-Date prepared

SoilSoilSoilSoilSoilType of sample

10/04/201810/04/201810/04/201810/04/201809/04/2018Date Sampled

206/0.1205/0.5204/1.0204/0.5203/2.0UNITSYour Reference

189888-14189888-13189888-11189888-10189888-9Our Reference

Moisture

13199.5546.8%Moisture

23/04/201823/04/201823/04/201823/04/201823/04/2018-Date analysed

20/04/201820/04/201820/04/201820/04/201820/04/2018-Date prepared

SoilSoilSoilSoilSoilType of sample

09/04/201809/04/201809/04/201810/04/201810/04/2018Date Sampled

203/0.1202/3.0202/0.5201/2.0201/0.1UNITSYour Reference

189888-8189888-7189888-6189888-2189888-1Our Reference

Moisture

Envirolab Reference: 189888

R00Revision No:
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Client Reference: 83229.02, Kincumber

No asbestos 
detected

No asbestos 
detected

No asbestos 
detected

No asbestos 
detected

No asbestos 
detected

-Trace Analysis

No asbestos 
detected at 

reporting limit of 
0.1g/kg

 
  Organic fibres 

detected

No asbestos 
detected at 

reporting limit of 
0.1g/kg

 
  Organic fibres 

detected

No asbestos 
detected at 

reporting limit of 
0.1g/kg

 
  Organic fibres 

detected

No asbestos 
detected at 

reporting limit of 
0.1g/kg

 
  Organic fibres 

detected

No asbestos 
detected at 

reporting limit of 
0.1g/kg

 
  Organic fibres 

detected

-Asbestos ID in soil

Brown coarse- 
grained soil & 

rocks

Brown coarse- 
grained soil & 

rocks

Brown coarse- 
grained soil & 

rocks

Brown coarse- 
grained soil & 

rocks

Brown coarse- 
grained soil & 

rocks

-Sample Description

Approx. 30gApprox. 40gApprox. 35gApprox. 35gApprox. 35ggSample mass tested

24/04/201824/04/201824/04/201824/04/201824/04/2018-Date analysed

SoilSoilSoilSoilSoilType of sample

10/04/201810/04/201809/04/201809/04/201810/04/2018Date Sampled

205/0.5204/0.5203/0.1202/0.5201/0.1UNITSYour Reference

189888-13189888-10189888-8189888-6189888-1Our Reference

Asbestos ID - soils

Envirolab Reference: 189888

R00Revision No:
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Client Reference: 83229.02, Kincumber

No asbestos 
detected

-Trace Analysis

No asbestos 
detected at 

reporting limit of 
0.1g/kg

 
  Organic fibres 

detected

-Asbestos ID in soil

Brown coarse- 
grained soil & 

rocks

-Sample Description

Approx. 40ggSample mass tested

24/04/2018-Date analysed

SoilType of sample

10/04/2018Date Sampled

206/0.1UNITSYour Reference

189888-14Our Reference

Asbestos ID - soils

Envirolab Reference: 189888

R00Revision No:
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Client Reference: 83229.02, Kincumber

0.0400.0731.01.30.44%w/w Ss-Net Acidity without ANCE

1.93.4486020kg CaCO3 /tLiming rate without ANCE

2546630800270moles H+ /ta-Net Acidity without ANCE

1.93.4486020kg CaCO3 /tLiming rate

2546630800270moles H+ /ta-Net Acidity

0.0400.0731.01.30.44%w/w Ss-Net Acidity

<0.05<0.05<0.05<0.05<0.05%w/w Ss-ANCBT 

<0.05<0.05<0.05<0.05<0.05% CaCO3 ANCBT 

<0.005<0.0050.0070.0090.005%w/w SSNAS 

<0.0050.0060.0880.100.051%w/w SSKCl 

<0.0050.0070.0940.110.056%w/w SSHCl 

734580740240moles H+ /ta-Chromium Reducible Sulfur

0.010.050.921.20.38%w/wChromium Reducible Sulfur

1811525132moles H+ /tTAA pH 6.5

0.030.020.080.080.05%w/w Ss-TAA pH 6.5

4.54.34.04.24.4pH unitspH kcl 

27/04/201827/04/201827/04/201827/04/201827/04/2018-Date analysed

27/04/201827/04/201827/04/201827/04/201827/04/2018-Date prepared

SoilSoilSoilSoilSoilType of sample

09/04/201810/04/201810/04/201810/04/201810/04/2018Date Sampled

202/3.0201/3.5201/3.0201/2.5201/2.0UNITSYour Reference

189888-7189888-5189888-4189888-3189888-2Our Reference

Chromium Suite

Envirolab Reference: 189888

R00Revision No:
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Client Reference: 83229.02, Kincumber

0.540.0520.0400.0810.27%w/w Ss-Net Acidity without ANCE

252.42.13.812kg CaCO3 /tLiming rate without ANCE

340322850170moles H+ /ta-Net Acidity without ANCE

9.12.42.13.812kg CaCO3 /tLiming rate

120322850170moles H+ /ta-Net Acidity

0.200.0520.0400.0810.27%w/w Ss-Net Acidity

0.52<0.05<0.05<0.05<0.05%w/w Ss-ANCBT 

1.6<0.05<0.05<0.05<0.05% CaCO3 ANCBT 

<0.005<0.005<0.005<0.0050.008%w/w SSNAS 

0.0530.028<0.005<0.0050.012%w/w SSKCl 

<0.005<0.005<0.0050.0070.020%w/w SSHCl 

340321912100moles H+ /ta-Chromium Reducible Sulfur

0.540.050.030.020.16%w/wChromium Reducible Sulfur

<5<593660moles H+ /tTAA pH 6.5

<0.01<0.010.010.060.1%w/w Ss-TAA pH 6.5

8.66.24.64.24.5pH unitspH kcl 

27/04/201827/04/201827/04/201827/04/201827/04/2018-Date analysed

27/04/201827/04/201827/04/201827/04/201827/04/2018-Date prepared

SoilSoilSoilSoilSoilType of sample

10/04/201810/04/201810/04/201810/04/201809/04/2018Date Sampled

206/0.1205/0.5204/3.5204/1.0203/2.0UNITSYour Reference

189888-14189888-13189888-12189888-11189888-9Our Reference

Chromium Suite

Envirolab Reference: 189888

R00Revision No:
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Client Reference: 83229.02, Kincumber

97%Surrogate 4-BFB

101%Surrogate toluene-d8

108%Surrogate Dibromofluoromethane

<1µg/LNaphthalene

<1µg/Lo-xylene

<2µg/Lm+p-xylene

<1µg/LEthylbenzene

<1µg/LToluene

<1µg/LBenzene

<10µg/LTRH C6  - C10  less BTEX (F1)

<10µg/LTRH C6  - C10 

<10µg/LTRH C6  - C9 

24/04/2018-Date analysed

24/04/2018-Date extracted

WaterType of sample

10/04/2018Date Sampled

RB201UNITSYour Reference

189888-16Our Reference

vTRH(C6-C10)/BTEXN in Water

Envirolab Reference: 189888

R00Revision No:

Page | 16 of 34



Client Reference: 83229.02, Kincumber

73%Surrogate o-Terphenyl

<100µg/LTRH >C34  - C40 

<100µg/LTRH >C16  - C34 

130µg/LTRH >C10  - C16  less Naphthalene (F2)

130µg/LTRH >C10  - C16 

<100µg/LTRH C29  - C36 

<100µg/LTRH C15  - C28 

<50µg/LTRH C10  - C14 

27/04/2018-Date analysed

27/04/2018-Date extracted

WaterType of sample

10/04/2018Date Sampled

RB201UNITSYour Reference

189888-16Our Reference

svTRH (C10-C40) in Water

Envirolab Reference: 189888

R00Revision No:
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Client Reference: 83229.02, Kincumber

<0.02mg/LZinc - Total

<0.02mg/LNickel  - Total

<0.0005mg/LMercury - Total

<0.03mg/LLead - Total

<0.01mg/LCopper - Total

<0.01mg/LChromium - Total

<0.01mg/LCadmium - Total

<0.05mg/LArsenic - Total

23/04/2018-Date analysed

23/04/2018-Date prepared

WaterType of sample

10/04/2018Date Sampled

RB201UNITSYour Reference

189888-16Our Reference

Metals in Waters - Acid extractable

Envirolab Reference: 189888

R00Revision No:
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Client Reference: 83229.02, Kincumber

Soil samples are extracted with dichloromethane/acetone and waters with dichloromethane and analysed by GC-ECD.
 Note, the Total +ve PCBs PQL is reflective of the lowest individual PQL and is therefore" Total +ve PCBs" is simply a sum of 
the positive individual PCBs.

Org-006

Soil samples are extracted with dichloromethane/acetone and waters with dichloromethane and analysed by GC-ECD.Org-006

Soil samples are extracted with dichloromethane/acetone and waters with dichloromethane and analysed by GC with dual 
ECD's.
 Note, the Total +ve reported DDD+DDE+DDT PQL is reflective of the lowest individual PQL and is therefore simply a sum of 
the positive individually report DDD+DDE+DDT.

Org-005

Soil samples are extracted with dichloromethane/acetone and waters with dichloromethane and analysed by GC with dual 
ECD's.

Org-005

Soil samples are extracted with Dichloromethane/Acetone and waters with Dichloromethane and analysed by GC-FID.
 
 F2 = (>C10-C16)-Naphthalene as per NEPM B1 Guideline on Investigation Levels for Soil and Groundwater (HSLs Tables 1A 
(3, 4)). Note Naphthalene is determined from the VOC analysis.
 
 Note, the Total +ve TRH PQL is reflective of the lowest individual PQL and is therefore "Total +ve TRH" is simply a sum of the 
positive individual TRH fractions (>C10-C40).

Org-003

Soil samples are extracted with Dichloromethane/Acetone and waters with Dichloromethane and analysed by GC-FID. 
 F2 = (>C10-C16)-Naphthalene as per NEPM B1 Guideline on Investigation Levels for Soil and Groundwater (HSLs Tables 1A 
(3, 4)). Note Naphthalene is determined from the VOC analysis.

Org-003

Determination of Mercury by Cold Vapour AAS. Metals-021

Determination of various metals by ICP-AES. Metals-020

Chromium Reducible Sulfur - Hydrogen Sulfide is quantified by iodometric titration after distillation to determine potential acidity. 
Based on Acid Sulfate Soils Laboratory Methods Guidelines, Version 2.1 - June 2004.

Inorg-068

Moisture content determined by heating at 105+/-5 °C for a minimum of 12 hours.
 

Inorg-008

Asbestos ID - Qualitative identification of asbestos in bulk samples using Polarised Light Microscopy and Dispersion Staining 
Techniques including Synthetic Mineral Fibre and Organic Fibre as per Australian Standard 4964-2004.

ASB-001

Methodology SummaryMethod ID

Envirolab Reference: 189888

R00Revision No:
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Client Reference: 83229.02, Kincumber

Soil samples are extracted with methanol and spiked into water prior to analysing by purge and trap GC-MS. Water samples 
are analysed directly by purge and trap GC-MS. F1 = (C6-C10)-BTEX as per NEPM B1 Guideline on Investigation Levels for 
Soil and Groundwater.
 Note, the Total +ve Xylene PQL is reflective of the lowest individual PQL and is therefore "Total +ve Xylenes" is simply a sum 
of the positive individual Xylenes.

Org-016

Soil samples are extracted with methanol and spiked into water prior to analysing by purge and trap GC-MS. Water samples 
are analysed directly by purge and trap GC-MS. F1 = (C6-C10)-BTEX as per NEPM B1 Guideline on Investigation Levels for 
Soil and Groundwater.

Org-016

Soil samples are extracted with methanol and spiked into water prior to analysing by purge and trap GC-MS. Org-014

Water samples are analysed directly by purge and trap GC-MS.Org-013

Soil samples are extracted with Dichloromethane/Acetone and waters with Dichloromethane and analysed by GC-MS. 
Benzo(a)pyrene TEQ as per NEPM B1 Guideline on Investigation Levels for Soil and Groundwater - 2013.
 For soil results:-
 1. ‘EQ PQL’values are assuming all contributing PAHs reported as <PQL are actually at the PQL. This is the most conservative 
approach and can give false positive TEQs given that PAHs that contribute to the TEQ calculation may not be present. 
 2. ‘EQ zero’values are assuming all contributing PAHs reported as <PQL are zero. This is the least conservative approach and 
is more susceptible to false negative TEQs when PAHs that contribute to the TEQ calculation are present but below PQL.
 3. ‘EQ half PQL’values are assuming all contributing PAHs reported as <PQL are half the stipulated PQL. Hence a mid-point 
between the most and least conservative approaches above.
 Note, the Total +ve PAHs PQL is reflective of the lowest individual PQL and is therefore "Total +ve PAHs" is simply a sum of 
the positive individual PAHs.

Org-012

Methodology SummaryMethod ID

Envirolab Reference: 189888

R00Revision No:
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Client Reference: 83229.02, Kincumber

[NT][NT]0898914[NT]Org-016%Surrogate aaa-Trifluorotoluene

[NT][NT]0<1<114[NT]Org-0141mg/kgnaphthalene

[NT][NT]0<1<114[NT]Org-0161mg/kgo-Xylene

[NT][NT]0<2<214[NT]Org-0162mg/kgm+p-xylene

[NT][NT]0<1<114[NT]Org-0161mg/kgEthylbenzene

[NT][NT]0<0.5<0.514[NT]Org-0160.5mg/kgToluene

[NT][NT]0<0.2<0.214[NT]Org-0160.2mg/kgBenzene

[NT][NT]0<25<2514[NT]Org-01625mg/kgTRH C6  - C10 

[NT][NT]0<25<2514[NT]Org-01625mg/kgTRH C6  - C9 

[NT][NT]23/04/201823/04/201814[NT]-Date analysed

[NT][NT]20/04/201820/04/201814[NT]-Date extracted

[NT][NT]RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: vTRH(C6-C10)/BTEXN in Soil

[NT]94294961100Org-016%Surrogate aaa-Trifluorotoluene

[NT][NT]0<1<11<1Org-0141mg/kgnaphthalene

[NT]1050<1<11<1Org-0161mg/kgo-Xylene

[NT]1050<2<21<2Org-0162mg/kgm+p-xylene

[NT]1090<1<11<1Org-0161mg/kgEthylbenzene

[NT]980<0.5<0.51<0.5Org-0160.5mg/kgToluene

[NT]1050<0.2<0.21<0.2Org-0160.2mg/kgBenzene

[NT]1040<25<251<25Org-01625mg/kgTRH C6  - C10 

[NT]1040<25<251<25Org-01625mg/kgTRH C6  - C9 

[NT]23/04/201823/04/201823/04/2018123/04/2018-Date analysed

[NT]20/04/201820/04/201820/04/2018120/04/2018-Date extracted

[NT]LCS-5RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: vTRH(C6-C10)/BTEXN in Soil

Envirolab Reference: 189888

R00Revision No:

Page | 21 of 34



Client Reference: 83229.02, Kincumber

[NT][NT]1828114[NT]Org-003%Surrogate o-Terphenyl

[NT][NT]0<100<10014[NT]Org-003100mg/kgTRH >C34 -C40  

[NT][NT]0<100<10014[NT]Org-003100mg/kgTRH >C16 -C34 

[NT][NT]0<50<5014[NT]Org-00350mg/kgTRH >C10 -C16 

[NT][NT]0<100<10014[NT]Org-003100mg/kgTRH C29  - C36 

[NT][NT]0<100<10014[NT]Org-003100mg/kgTRH C15  - C28 

[NT][NT]0<50<5014[NT]Org-00350mg/kgTRH C10  - C14 

[NT][NT]20/04/201820/04/201814[NT]-Date analysed

[NT][NT]20/04/201820/04/201814[NT]-Date extracted

[NT][NT]RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: svTRH (C10-C40) in Soil

[NT]9218182185Org-003%Surrogate o-Terphenyl

[NT]920<100<1001<100Org-003100mg/kgTRH >C34 -C40  

[NT]1010<100<1001<100Org-003100mg/kgTRH >C16 -C34 

[NT]1190<50<501<50Org-00350mg/kgTRH >C10 -C16 

[NT]920<100<1001<100Org-003100mg/kgTRH C29  - C36 

[NT]1010<100<1001<100Org-003100mg/kgTRH C15  - C28 

[NT]1190<50<501<50Org-00350mg/kgTRH C10  - C14 

[NT]20/04/201820/04/201820/04/2018120/04/2018-Date analysed

[NT]20/04/201820/04/201820/04/2018120/04/2018-Date extracted

[NT]LCS-5RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: svTRH (C10-C40) in Soil

Envirolab Reference: 189888

R00Revision No:
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Client Reference: 83229.02, Kincumber

[NT][NT]71039614[NT]Org-012%Surrogate p-Terphenyl-d14

[NT][NT]0<0.1<0.114[NT]Org-0120.1mg/kgBenzo(g,h,i)perylene

[NT][NT]0<0.1<0.114[NT]Org-0120.1mg/kgDibenzo(a,h)anthracene

[NT][NT]0<0.1<0.114[NT]Org-0120.1mg/kgIndeno(1,2,3-c,d)pyrene

[NT][NT]0<0.05<0.0514[NT]Org-0120.05mg/kgBenzo(a)pyrene

[NT][NT]0<0.2<0.214[NT]Org-0120.2mg/kgBenzo(b,j+k)fluoranthene

[NT][NT]00.1<0.114[NT]Org-0120.1mg/kgChrysene

[NT][NT]0<0.1<0.114[NT]Org-0120.1mg/kgBenzo(a)anthracene

[NT][NT]1000.30.114[NT]Org-0120.1mg/kgPyrene

[NT][NT]1000.30.114[NT]Org-0120.1mg/kgFluoranthene

[NT][NT]0<0.1<0.114[NT]Org-0120.1mg/kgAnthracene

[NT][NT]0<0.1<0.114[NT]Org-0120.1mg/kgPhenanthrene

[NT][NT]0<0.1<0.114[NT]Org-0120.1mg/kgFluorene

[NT][NT]0<0.1<0.114[NT]Org-0120.1mg/kgAcenaphthene

[NT][NT]0<0.1<0.114[NT]Org-0120.1mg/kgAcenaphthylene

[NT][NT]0<0.1<0.114[NT]Org-0120.1mg/kgNaphthalene

[NT][NT]20/04/201820/04/201814[NT]-Date analysed

[NT][NT]20/04/201820/04/201814[NT]-Date extracted

[NT][NT]RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: PAHs in Soil

[NT]1164100961100Org-012%Surrogate p-Terphenyl-d14

[NT][NT]00.20.21<0.1Org-0120.1mg/kgBenzo(g,h,i)perylene

[NT][NT]0<0.1<0.11<0.1Org-0120.1mg/kgDibenzo(a,h)anthracene

[NT][NT]00.20.21<0.1Org-0120.1mg/kgIndeno(1,2,3-c,d)pyrene

[NT]85290.40.31<0.05Org-0120.05mg/kgBenzo(a)pyrene

[NT][NT]180.60.51<0.2Org-0120.2mg/kgBenzo(b,j+k)fluoranthene

[NT]8200.30.31<0.1Org-0120.1mg/kgChrysene

[NT][NT]00.30.31<0.1Org-0120.1mg/kgBenzo(a)anthracene

[NT]9201.011<0.1Org-0120.1mg/kgPyrene

[NT]9601.11.11<0.1Org-0120.1mg/kgFluoranthene

[NT][NT]00.10.11<0.1Org-0120.1mg/kgAnthracene

[NT]10500.60.61<0.1Org-0120.1mg/kgPhenanthrene

[NT]930<0.1<0.11<0.1Org-0120.1mg/kgFluorene

[NT][NT]0<0.1<0.11<0.1Org-0120.1mg/kgAcenaphthene

[NT][NT]0<0.1<0.11<0.1Org-0120.1mg/kgAcenaphthylene

[NT]870<0.1<0.11<0.1Org-0120.1mg/kgNaphthalene

[NT]20/04/201820/04/201820/04/2018120/04/2018-Date analysed

[NT]20/04/201820/04/201820/04/2018120/04/2018-Date extracted

[NT]LCS-6RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: PAHs in Soil

Envirolab Reference: 189888
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Client Reference: 83229.02, Kincumber

[NT]1101105104190Org-005%Surrogate TCMX

[NT][NT]0<0.1<0.11<0.1Org-0050.1mg/kgMethoxychlor

[NT]800<0.1<0.11<0.1Org-0050.1mg/kgEndosulfan Sulphate

[NT][NT]0<0.1<0.11<0.1Org-0050.1mg/kgEndrin Aldehyde

[NT][NT]0<0.1<0.11<0.1Org-0050.1mg/kgpp-DDT

[NT][NT]0<0.1<0.11<0.1Org-0050.1mg/kgEndosulfan II

[NT]800<0.1<0.11<0.1Org-0050.1mg/kgpp-DDD

[NT]970<0.1<0.11<0.1Org-0050.1mg/kgEndrin

[NT]1020<0.1<0.11<0.1Org-0050.1mg/kgDieldrin

[NT]990<0.1<0.11<0.1Org-0050.1mg/kgpp-DDE

[NT][NT]0<0.1<0.11<0.1Org-0050.1mg/kgEndosulfan I

[NT][NT]0<0.1<0.11<0.1Org-0050.1mg/kgalpha-chlordane

[NT][NT]0<0.1<0.11<0.1Org-0050.1mg/kggamma-Chlordane

[NT]860<0.1<0.11<0.1Org-0050.1mg/kgHeptachlor Epoxide

[NT]840<0.1<0.11<0.1Org-0050.1mg/kgAldrin

[NT][NT]0<0.1<0.11<0.1Org-0050.1mg/kgdelta-BHC

[NT]890<0.1<0.11<0.1Org-0050.1mg/kgHeptachlor

[NT]910<0.1<0.11<0.1Org-0050.1mg/kgbeta-BHC

[NT][NT]0<0.1<0.11<0.1Org-0050.1mg/kggamma-BHC

[NT]1030<0.1<0.11<0.1Org-0050.1mg/kgalpha-BHC

[NT][NT]0<0.1<0.11<0.1Org-0050.1mg/kgHCB

[NT]20/04/201820/04/201820/04/2018120/04/2018-Date analysed

[NT]20/04/201820/04/201820/04/2018120/04/2018-Date extracted

[NT]LCS-5RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: Organochlorine Pesticides in soil

Envirolab Reference: 189888
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Client Reference: 83229.02, Kincumber

[NT][NT]410810414[NT]Org-005%Surrogate TCMX

[NT][NT]0<0.1<0.114[NT]Org-0050.1mg/kgMethoxychlor

[NT][NT]0<0.1<0.114[NT]Org-0050.1mg/kgEndosulfan Sulphate

[NT][NT]0<0.1<0.114[NT]Org-0050.1mg/kgEndrin Aldehyde

[NT][NT]0<0.1<0.114[NT]Org-0050.1mg/kgpp-DDT

[NT][NT]0<0.1<0.114[NT]Org-0050.1mg/kgEndosulfan II

[NT][NT]0<0.1<0.114[NT]Org-0050.1mg/kgpp-DDD

[NT][NT]0<0.1<0.114[NT]Org-0050.1mg/kgEndrin

[NT][NT]0<0.1<0.114[NT]Org-0050.1mg/kgDieldrin

[NT][NT]0<0.1<0.114[NT]Org-0050.1mg/kgpp-DDE

[NT][NT]0<0.1<0.114[NT]Org-0050.1mg/kgEndosulfan I

[NT][NT]0<0.1<0.114[NT]Org-0050.1mg/kgalpha-chlordane

[NT][NT]0<0.1<0.114[NT]Org-0050.1mg/kggamma-Chlordane

[NT][NT]0<0.1<0.114[NT]Org-0050.1mg/kgHeptachlor Epoxide

[NT][NT]0<0.1<0.114[NT]Org-0050.1mg/kgAldrin

[NT][NT]0<0.1<0.114[NT]Org-0050.1mg/kgdelta-BHC

[NT][NT]0<0.1<0.114[NT]Org-0050.1mg/kgHeptachlor

[NT][NT]0<0.1<0.114[NT]Org-0050.1mg/kgbeta-BHC

[NT][NT]0<0.1<0.114[NT]Org-0050.1mg/kggamma-BHC

[NT][NT]0<0.1<0.114[NT]Org-0050.1mg/kgalpha-BHC

[NT][NT]0<0.1<0.114[NT]Org-0050.1mg/kgHCB

[NT][NT]20/04/201820/04/201814[NT]-Date analysed

[NT][NT]20/04/201820/04/201814[NT]-Date extracted

[NT][NT]RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: Organochlorine Pesticides in soil

Envirolab Reference: 189888
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Client Reference: 83229.02, Kincumber

[NT][NT]410810414[NT]Org-006%Surrogate TCLMX

[NT][NT]0<0.1<0.114[NT]Org-0060.1mg/kgAroclor 1260

[NT][NT]0<0.1<0.114[NT]Org-0060.1mg/kgAroclor 1254

[NT][NT]0<0.1<0.114[NT]Org-0060.1mg/kgAroclor 1248

[NT][NT]0<0.1<0.114[NT]Org-0060.1mg/kgAroclor 1242

[NT][NT]0<0.1<0.114[NT]Org-0060.1mg/kgAroclor 1232

[NT][NT]0<0.1<0.114[NT]Org-0060.1mg/kgAroclor 1221

[NT][NT]0<0.1<0.114[NT]Org-0060.1mg/kgAroclor 1016

[NT][NT]20/04/201820/04/201814[NT]-Date analysed

[NT][NT]20/04/201820/04/201814[NT]-Date extracted

[NT][NT]RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: PCBs in Soil

[NT]901105104190Org-006%Surrogate TCLMX

[NT][NT]0<0.1<0.11<0.1Org-0060.1mg/kgAroclor 1260

[NT]1150<0.1<0.11<0.1Org-0060.1mg/kgAroclor 1254

[NT][NT]0<0.1<0.11<0.1Org-0060.1mg/kgAroclor 1248

[NT][NT]0<0.1<0.11<0.1Org-0060.1mg/kgAroclor 1242

[NT][NT]0<0.1<0.11<0.1Org-0060.1mg/kgAroclor 1232

[NT][NT]0<0.1<0.11<0.1Org-0060.1mg/kgAroclor 1221

[NT][NT]0<0.1<0.11<0.1Org-0060.1mg/kgAroclor 1016

[NT]20/04/201820/04/201820/04/2018120/04/2018-Date analysed

[NT]20/04/201820/04/201820/04/2018120/04/2018-Date extracted

[NT]LCS-5RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: PCBs in Soil
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Client Reference: 83229.02, Kincumber

[NT][NT]1756472[NT]Metals-0201mg/kgZinc

[NT][NT]429282[NT]Metals-0201mg/kgNickel

[NT][NT]0<0.1<0.12[NT]Metals-0210.1mg/kgMercury

[NT][NT]209112[NT]Metals-0201mg/kgLead

[NT][NT]119102[NT]Metals-0201mg/kgCopper

[NT][NT]119102[NT]Metals-0201mg/kgChromium

[NT][NT]0<0.4<0.42[NT]Metals-0200.4mg/kgCadmium

[NT][NT]016162[NT]Metals-0204mg/kgArsenic

[NT][NT]20/04/201820/04/20182[NT]-Date analysed

[NT][NT]20/04/201820/04/20182[NT]-Date prepared

[NT][NT]RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: Acid Extractable metals in soil

[NT][NT]51523114[NT]Metals-0201mg/kgZinc

[NT][NT]71231114[NT]Metals-0201mg/kgNickel

[NT][NT]0<0.1<0.114[NT]Metals-0210.1mg/kgMercury

[NT][NT]71612914[NT]Metals-0201mg/kgLead

[NT][NT]38191314[NT]Metals-0201mg/kgCopper

[NT][NT]23241914[NT]Metals-0201mg/kgChromium

[NT][NT]0<0.4<0.414[NT]Metals-0200.4mg/kgCadmium

[NT][NT]04<414[NT]Metals-0204mg/kgArsenic

[NT][NT]20/04/201820/04/201814[NT]-Date analysed

[NT][NT]20/04/201820/04/201814[NT]-Date prepared

[NT][NT]RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: Acid Extractable metals in soil

[NT]102023231<1Metals-0201mg/kgZinc

[NT]1061011101<1Metals-0201mg/kgNickel

[NT]1090<0.1<0.11<0.1Metals-0210.1mg/kgMercury

[NT]111339381<1Metals-0201mg/kgLead

[NT]116813121<1Metals-0201mg/kgCopper

[NT]107425261<1Metals-0201mg/kgChromium

[NT]1030<0.4<0.41<0.4Metals-0200.4mg/kgCadmium

[NT]10722<451<4Metals-0204mg/kgArsenic

[NT]20/04/201820/04/201820/04/2018120/04/2018-Date analysed

[NT]20/04/201820/04/201820/04/2018120/04/2018-Date prepared

[NT]LCS-6RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: Acid Extractable metals in soil

Envirolab Reference: 189888
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Client Reference: 83229.02, Kincumber

[NT][NT]70.470.442<0.005Inorg-0680.005%w/w Ss-Net Acidity without ANCE

[NT][NT]1022202<0.75Inorg-0680.75kg CaCO3 /tLiming rate without ANCE

[NT][NT]72902702<5Inorg-0685moles H+ /ta-Net Acidity without ANCE

[NT][NT]1022202<0.75Inorg-0680.75kg CaCO3 /tLiming rate

[NT][NT]72902702<5Inorg-0685moles H+ /ta-Net Acidity

[NT][NT]70.470.442<0.005Inorg-0680.005%w/w Ss-Net Acidity

[NT][NT]0<0.05<0.052<0.05Inorg-0680.05%w/w Ss-ANCBT 

[NT][NT]0<0.05<0.052<0.05Inorg-0680.05% CaCO3 ANCBT 

[NT][NT]670.0100.0052<0.005Inorg-0680.005%w/w SSNAS 

[NT][NT]220.0410.0512<0.005Inorg-0680.005%w/w SSKCl 

[NT][NT]90.0510.0562<0.005Inorg-0680.005%w/w SSHCl 

[NT][NT]82602402<3Inorg-0683moles H+ /ta-Chromium Reducible Sulfur

[NT]9980.410.382<0.005Inorg-0680.005%w/wChromium Reducible Sulfur

[NT]95032322<5Inorg-0685moles H+ /tTAA pH 6.5

[NT][NT]00.050.052<0.01Inorg-0680.01%w/w Ss-TAA pH 6.5

[NT]9604.44.42[NT]Inorg-068pH unitspH kcl 

[NT]27/04/201827/04/201827/04/2018227/04/2018-Date analysed

[NT]27/04/201827/04/201827/04/2018227/04/2018-Date prepared

[NT]LCS-6RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: Chromium Suite

Envirolab Reference: 189888
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Client Reference: 83229.02, Kincumber

[NT]93[NT][NT][NT][NT]101Org-016%Surrogate 4-BFB

[NT]95[NT][NT][NT][NT]98Org-016%Surrogate toluene-d8

[NT]112[NT][NT][NT][NT]111Org-016%Surrogate Dibromofluoromethane

[NT][NT][NT][NT][NT][NT]<1Org-0131µg/LNaphthalene

[NT]99[NT][NT][NT][NT]<1Org-0161µg/Lo-xylene

[NT]99[NT][NT][NT][NT]<2Org-0162µg/Lm+p-xylene

[NT]96[NT][NT][NT][NT]<1Org-0161µg/LEthylbenzene

[NT]93[NT][NT][NT][NT]<1Org-0161µg/LToluene

[NT]93[NT][NT][NT][NT]<1Org-0161µg/LBenzene

[NT]96[NT][NT][NT][NT]<10Org-01610µg/LTRH C6  - C10 

[NT]96[NT][NT][NT][NT]<10Org-01610µg/LTRH C6  - C9 

[NT]24/04/2018[NT][NT][NT][NT]24/04/2018-Date analysed

[NT]24/04/2018[NT][NT][NT][NT]24/04/2018-Date extracted

[NT]LCS-W2RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: vTRH(C6-C10)/BTEXN in Water

Envirolab Reference: 189888
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Client Reference: 83229.02, Kincumber

[NT]85[NT][NT][NT][NT]83Org-003%Surrogate o-Terphenyl

[NT]86[NT][NT][NT][NT]<100Org-003100µg/LTRH >C34  - C40 

[NT]97[NT][NT][NT][NT]<100Org-003100µg/LTRH >C16  - C34 

[NT]103[NT][NT][NT][NT]<50Org-00350µg/LTRH >C10  - C16 

[NT]86[NT][NT][NT][NT]<100Org-003100µg/LTRH C29  - C36 

[NT]97[NT][NT][NT][NT]<100Org-003100µg/LTRH C15  - C28 

[NT]103[NT][NT][NT][NT]<50Org-00350µg/LTRH C10  - C14 

[NT]27/04/2018[NT][NT][NT][NT]27/04/2018-Date analysed

[NT]27/04/2018[NT][NT][NT][NT]27/04/2018-Date extracted

[NT]LCS-W1RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: svTRH (C10-C40) in Water

Envirolab Reference: 189888

R00Revision No:

Page | 30 of 34



Client Reference: 83229.02, Kincumber

[NT]106[NT][NT][NT][NT]<0.02Metals-0200.02mg/LZinc - Total

[NT]104[NT][NT][NT][NT]<0.02Metals-0200.02mg/LNickel  - Total

[NT]98[NT][NT][NT][NT]<0.0005Metals-0210.0005mg/LMercury - Total

[NT]105[NT][NT][NT][NT]<0.03Metals-0200.03mg/LLead - Total

[NT]105[NT][NT][NT][NT]<0.01Metals-0200.01mg/LCopper - Total

[NT]105[NT][NT][NT][NT]<0.01Metals-0200.01mg/LChromium - Total

[NT]109[NT][NT][NT][NT]<0.01Metals-0200.01mg/LCadmium - Total

[NT]102[NT][NT][NT][NT]<0.05Metals-0200.05mg/LArsenic - Total

[NT]23/04/2018[NT][NT][NT][NT]23/04/2018-Date analysed

[NT]23/04/2018[NT][NT][NT][NT]23/04/2018-Date prepared

[NT]LCS-W1RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: Metals in Waters - Acid extractable
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Client Reference: 83229.02, Kincumber

Not ReportedNR

National Environmental Protection MeasureNEPM

Not specifiedNS

Laboratory Control SampleLCS

Relative Percent DifferenceRPD

Greater than>

Less than<

Practical Quantitation LimitPQL

Insufficient sample for this testINS

Test not requiredNA

Not testedNT

Result Definitions

Australian Drinking Water Guidelines recommend that Thermotolerant Coliform, Faecal Enterococci, & E.Coli levels are less than
1cfu/100mL. The recommended maximums are taken from "Australian Drinking Water Guidelines", published by NHMRC & ARMC
2011.

Surrogates are known additions to each sample, blank, matrix spike and LCS in a batch, of compounds which
are similar to the analyte of interest, however are not expected to be found in real samples.

Surrogate Spike

This comprises either a standard reference material or a control matrix (such as a blank sand or water) fortified
with analytes representative of the analyte class. It is simply a check sample.

LCS (Laboratory
Control Sample)

A portion of the sample is spiked with a known concentration of target analyte. The purpose of the matrix spike
is to monitor the performance of the analytical method used and to determine whether matrix interferences
exist.

Matrix Spike

This is the complete duplicate analysis of a sample from the process batch. If possible, the sample selected
should be one where the analyte concentration is easily measurable.

Duplicate

This is the component of the analytical signal which is not derived from the sample but from reagents,
glassware etc, can be determined by processing solvents and reagents in exactly the same manner as for
samples.

Blank

Quality Control Definitions
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Client Reference: 83229.02, Kincumber

Measurement Uncertainty estimates are available for most tests upon request.

Where sampling dates are not provided, Envirolab are not in a position to comment on the validity of the analysis where
recommended technical holding times may have been breached.

When samples are received where certain analytes are outside of recommended technical holding times (THTs), the analysis has
proceeded. Where analytes are on the verge of breaching THTs, every effort will be made to analyse within the THT or as soon as
practicable.

In circumstances where no duplicate and/or sample spike has been reported at 1 in 10 and/or 1 in 20 samples respectively, the
sample volume submitted was insufficient in order to satisfy laboratory QA/QC protocols.

Matrix Spikes, LCS and Surrogate recoveries: Generally 70-130% for inorganics/metals; 60-140% for organics (+/-50% surrogates)
and 10-140% for labile SVOCs (including labile surrogates), ultra trace organics and speciated phenols is acceptable.

Duplicates: <5xPQL - any RPD is acceptable; >5xPQL - 0-50% RPD is acceptable.

For VOCs in water samples, three vials are required for duplicate or spike analysis.

Spikes for Physical and Aggregate Tests are not applicable.

Filters, swabs, wipes, tubes and badges will not have duplicate data as the whole sample is generally extracted during sample
extraction.

Duplicate sample and matrix spike recoveries may not be reported on smaller jobs, however, were analysed at a frequency to meet
or exceed NEPM requirements. All samples are tested in batches of 20. The duplicate sample RPD and matrix spike recoveries for
the batch were within the laboratory acceptance criteria.

Laboratory Acceptance Criteria
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Client Reference: 83229.02, Kincumber

Acid Extractable Metals in Soil: The laboratory RPD acceptance criteria
 has been exceeded for 189888-14 for Pb, Ni and Zn. Therefore a triplicate result has 
 been issued as laboratory sample number 189888-17.
 
 Asbestos: A portion of the supplied samples were sub-sampled for asbestos 
 analysis according to Envirolab procedures. 
 We cannot guarantee that these sub-samples are indicative of the entire sample. 
 Envirolab recommends supplying 40-50g of sample in its own container. 
 Note: Samples 189888-1, 6, 8, 10, 13 & 14 were sub-sampled from jars provided 
 by the client.
 
 svTRH (C10-C40) in Water - The positive result in the rinsate sample is due to a single peak with no hydrocarbon profile, consistent 
with plastic containers

Report Comments
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Appendix C – Site Assessment Criteria  

The Site Assessment Criteria (SAC) applied in the current investigation are informed by the CSM 

which identified human and environmental receptors to potential contamination on the site (refer to 
Section 6).  Analytical results are assessed (as a Tier 1 assessment) against the SAC comprising 

primarily the investigation and screening levels of Schedule B1, National Environment Protection 
(Assessment of Site Contamination) Measure 1999, as amended 2013 (NEPC, 2013). 

 

The investigation and screening levels applied in the current investigation comprise levels adopted for 

a generic recreational land use with accessible soil land use scenario, referred to as level C in the 

NEPM.  

 

 

Soils 

Health Investigation and Screening Levels 

The generic Health Investigation Levels (HILs) and Health Screening Levels (HSLs) are considered to 

be appropriate for the assessment of human health risk associated with contamination at the site.  The 

adopted soil HILs and HSLs for the potential contaminants of concern are presented in Table C2, with 

inputs into their derivation shown on Table C1. 

 

Table C1:  Inputs to the Derivation of HSLs 

Variable Input Rationale 

Potential 

exposure 

pathway 

Soil vapour intrusion (inhalation) 
The adopted HSLs are predicated on a potential vapour 

intrusion pathway, as identified in the CSM. 

Soil Type Sand  

Sand, silt and clay soils encountered at the site. Sand has 

been conservatively adopted as being the predominant 

soil type. 

Depth to 

contamination 
0 m to <1 m  0 m to <1 m conservatively assumed. 
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Table C2:  HIL and HSL in mg/kg Unless Otherwise Stated

Contaminants HIL - C HSL - C 

Metals 

Arsenic 300 NC 

Cadmium 90 NC 

Chromium (VI) 300 NC 

Copper 17000 NC 

Lead 600 NC 

Mercury (inorganic) 80 NC 

Nickel 1200 NC 

Zinc 30000 NC 

PAH 
Benzo(a)pyrene TEQ

1
 3 NC 

Naphthalene NC NL 

 Total PAH 300 NC 

TRH 

C6 – C10 (less BTEX) [F1] NC NL 

>C10-C16 (less Naphthalene) [F2] NC NL 

>C16-C34 [F3] NC NC 

>C34-C40 [F4] NC NC 

BTEX 

Benzene NC NL 

Toluene NC NL 

Ethylbenzene NC NL 

Xylenes NC NL 

OCP 

Aldrin + Dieldrin 10 NC 

Chlordane 70 NC 

DDT+DDE+DDD 400 NC 

Endosulfan 340 NC 

Endrin 20 NC 

Heptachlor 10 NC 

HCB 10 NC 

Methoxychlor 400 NC 

PCB
 2

 1 NC 

Notes: 

1 Sum of carcinogenic PAH 

2 Non dioxin-like PCBs only. 

3 The soil saturation concentration (Csat) is defined as the soil concentration at which the porewater phase cannot 
dissolve any more of an individual chemical. The soil vapour that is in equilibrium with the porewater will be at its 
maximum. If the derived soil HSL exceeds Csat, a soil vapour source concentration for a petroleum mixture could not 
exceed a level that would results in the maximum allowable vapour risk for the given scenario. For these scenarios, no 
HSL is presented for these chemicals and the HSL is shown as ‘not limiting’ or ‘NL’.   
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Ecological Investigation Levels 

Ecological investigation levels (EIL) and Added Contaminant Limits (ACLs), where appropriate, have 

been derived in NEPC (2013) for only a short list of contaminants comprising As, Cu, Cr (III), DDT, 

naphthalene, Ni, Pb and Zn.  The adopted EIL, derived using the Interactive (Excel) Calculation 
Spreadsheet (Standing Council on Environment and Water (SCEW) website 

(http://www.scew.gov.au/node/941), based on commercial land-use, are shown in Table C3.   

 

Table C3:  EIL in mg/kg   

Analyte 

EIL 

Commercial/

Industrial 

Comments 

Metals 

Arsenic 160 Adopted parameters 

pH = 7  

CEC =  5 cmolc/kg  

 

Typical parameters for local clay soils are 
CEC = 5 cmolc/kg.  pH testing of site soils 
reported results ranging between 4.3 and 
7.1.  

 

“Aged” (>2 years) source of contamination 

high for traffic volumes in NSW 

Copper 160 

Nickel 60 

Chromium III 540 

Lead 1,800 

Zinc 480 

PAH Naphthalene 370 

OCP DDT 640 

 

 

Ecological Screening Levels 

Ecological Screening Levels (ESLs) are used to assess the risk of selected petroleum hydrocarbon 

compounds, BTEX and benzo(a)pyrene to terrestrial ecosystems.  The adopted ESLs, based on a 

coarse soil type, are shown in the following Table C4.   

 

Table C4:  ESL in mg/kg  

Analyte ESL
1
 Comments 

TRH C6 – C10 (less BTEX) [F1] 180* All ESLs are low 
reliability apart from 
those marked with * 
which are moderate 
reliability 

 

>C10-C16 (less Naphthalene) [F2] 120* 

>C16-C34 [F3] 300 

>C34-C40 [F4] 2,800 

BTEX Benzene 50 

Toluene 85 

Ethylbenzene 70 

Xylenes 105 

PAH Benzo(a)pyrene 0.7 
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Management Limits 

In addition to appropriate consideration and application of the HSLs and ESLs, there are additional 

considerations which reflect the nature and properties of petroleum hydrocarbons, including: 

• Formation of observable light non-aqueous phase liquids (LNAPL); 

• Fire and explosion hazards;  

• Effects on buried infrastructure e.g. penetration of, or damage to, in-ground services. 

 

The adopted management limits, based on a coarse soil type, are shown in the following Table C5. 

 

Table C5: Management Limits in mg/kg  

Analyte Management Limit 

TRH C6 – C10 (F1) 
#
 700 

>C10-C16 (F2) 
#
 1,000 

>C16-C34 (F3) 2,500 

>C34-C40 (F4) 10,000 

  # Separate management limits for BTEX and naphthalene are not available hence these have not been subtracted  from 
the relevant fractions to obtain F1 and F2 

 

 

Asbestos in Soil 

Asbestos only poses a risk to human health when asbestos fibres are made airborne and inhaled.  If 

asbestos is bound in a matrix such as cement or resin, it is not readily made airborne except through 

substantial physical damage.  Bonded Asbestos-Containing Materials (ACM) in sound condition 

represents a low human health risk, whilst both Fibrous Asbestos (FA) and Asbestos Fines (AF) 

materials have the potential to generate, or be associated with, free asbestos fibres.  Consequently, 

FA and AF must be carefully managed to prevent the release of asbestos fibres into the air. 

 

A detailed asbestos assessment was not undertaken as part of these works as asbestos (i.e. ACM) 

was not identified at the site by the PSI.  Therefore the presence or absence of asbestos at a limit of 

reporting of 0.1 g/kg has been adopted for this assessment as an initial screen. 
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Drawing 6 – Test Location Plan 
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NSW OFFICE OF WATER 
Work Summary 

  GW104817  

  Lapsed Licence Status Licence :  20BL161531  
Intended Purpose(s) Authorised Purpose(s) 
TEST BORE TEST BORE Bore Work Type :  

Supply Obtained Work Status :  
Construct. Method :  Rotary 

Owner Type :  Private 

 
 m 67.00 Final Depth :   Commenced Date :  

Completion Date :  27-Feb-2003  m 67.00 Drilled Depth :  
 

SLADE DRILLING Contractor Name :  
SLADE, Paul Edwin 1455 Driller :  

Assistant Driller's Name :  
  m 3.00 Standing Water Level :    -  N/A Property :  

Salinity :  160.00   mg/L GWMA :    -   
Yield :  0.29   L/s GW Zone :    -   

 
 Site Details 

 Portion/Lot DP Parish County Site Chosen By 
Form A :    LT22 DP/758569 KINCUMBER NORTHUMBERLAND 

Licensed :  22 758569 KINCUMBER NORTHUMBERLAND 

 Region :  10  -  SYDNEY SOUTH COAST GOSFORD 9131-2S  CMA Map :  
212  -  HAWKESBURY RIVER River Basin :  1:25,000 Scale :  56/1 Grid Zone :  
 Area / District :  

 
0.00 Elevation :  33° 28' 25" Latitude (S) :  6295057 Northing :  

(Unknown) Elevation Source :  151° 23' 39" Longitude (E) :  350777 Easting :  
 

56 MGA Zone :   GS Map :   Coordinate Source :  
 Negative depths indicate Above Ground Level; 

H-Hole;P-Pipe;OD-Outside Diameter;ID-Inside Diameter;C-Cemented;SL-Slot Length;A-Aperture;GS-Grain Size;Q-Quantity;PL-Placement of Gravel Pack;PC-Pressure Cemented;S-Sump;CE-Centralisers 
Construction 

ID (mm) OD (mm) To (m) From (m) Interval Type P H Details Component 
 
 
 
 
 
 
 

1 
1 
1 
1 
1 
1 
1 

 
1 
1 
1 
1 
1 

  

Hole 
Casing 
Opening 
Opening 
Opening 
Opening 
Annulus 

Hole 
PVC Class 9 
Slots - Diagonal 
Slots - Diagonal 
Slots - Diagonal 
Slots - Diagonal 
Waterworn/Rounded 

0.00 
0.00 
15.00 
24.00 
48.00 
54.00 
3.00 

67.00 
67.00 
18.00 
30.00 
49.00 
60.00 
5.00 

200 
140 
140 
140 
140 
140 

  

 
124 

 
 
 
 
  

 
 
 
 
 
 
  

Down Hole Hammer 
C: 0-2m; Seated on Bottom 
PVC Class 9; SL: 100mm; A: 2mm 
PVC Class 9; SL: 100mm; A: 2mm 
PVC Class 9; SL: 100mm; A: 2mm 
PVC Class 9; SL: 100mm; A: 2mm 
Graded; GS: 2-67mm; 1m³ 

 
Water Bearing Zones 

Yield (L/s) Duration (hr) Salinity (mg/L) Hole Depth (m) D.D.L. (m) S.W.L. (m) From (m) To (m) Thickness (m) WBZ Type 
 
 
 

15.00 
25.00 
54.00 

18.00 
27.00 
56.00 

3.00 
2.00 
2.00 

 
 
  

3.00 
3.00 
2.00 

 
 
  

0.36 
0.25 
0.29 

 
 
  

2.00 
3.00 
4.00 

100.00 
120.00 
160.00 

 
Drillers Log 

Drillers Description Comments Geological Material Thickness(m
) 

To (m) From (m) 
Fill 
Invalid Code 
Invalid Code 
Invalid Code 
Invalid Code 
Invalid Code 
Invalid Code 
Sandstone 

 
 
 
 
 
 
 

FILL 
CLAYS RED 
CLAYS WHITE 
CLAYS RED 
CLAYS HARD BROWN 
CLAYS WHITE 
CLAYS BROWN YELLOW 
SANDSTONE CLAY 

 
 
 
 
 
 
 
 

0.00 
2.00 
4.00 
6.00 
9.00 

10.50 
12.00 
15.00 

2.00 
4.00 
6.00 
9.00 

10.50 
12.00 
15.00 
67.00 

2.00 
2.00 
2.00 
3.00 
1.50 
1.50 
3.00 

52.00 
 

Remarks 

  
 *** End of GW104817 *** 

Warning To Clients: This raw data has been supplied to the Department of Land and Water Conservation (DLWC) by drillers, licensees and other sources. The DLWC does not verify the accuracy of this data. 
The data is presented for use by you at your own risk. You should consider verifying this data before relying on it. Professional hydrogeological advice should be sought in interpreting and using this data. 
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NSW OFFICE OF WATER 
Work Summary 

  GW042623 
Converted From HYDSYS 

  Abandoned Licence Status Licence :  20BL031344  
Intended Purpose(s) Authorised Purpose(s) 
INDUSTRIAL MINING Bore open thru rock Work Type :  

(Unknown) Work Status :  
Construct. Method :  Rotary Air 

Owner Type :  Private 

 
 m 60.90 Final Depth :   Commenced Date :  

Completion Date :  01-Aug-1973  m 61.00 Drilled Depth :  
 

 Contractor Name :  
  Driller :  

Assistant Driller's Name :  
  Standing Water Level :    -  N/A Property :  

Salinity :   1001-3000 ppm GWMA :  603  -  SYDNEY BASIN 
Yield :    GW Zone :    -   

 
 Site Details 

 Portion/Lot DP Parish County Site Chosen By 
Form A :    SEC 29 KINCUMBER NORTHUMBERLAND 

Licensed :  10 755234 KINCUMBER NORTHUMBERLAND 

 Region :  10  -  SYDNEY SOUTH COAST GOSFORD 9131-2S  CMA Map :  
212  -  HAWKESBURY RIVER River Basin :  1:25,000 Scale :  56/1 Grid Zone :  
 Area / District :  

 
 Elevation :  33° 28' 21" Latitude (S) :  6295160 Northing :  

(Unknown) Elevation Source :  151° 23' 33" Longitude (E) :  350644 Easting :  
 

56 MGA Zone :  0055B2 GS Map :  GD.,PR. MAP Coordinate Source :  
 Negative depths indicate Above Ground Level; 

H-Hole;P-Pipe;OD-Outside Diameter;ID-Inside Diameter;C-Cemented;SL-Slot Length;A-Aperture;GS-Grain Size;Q-Quantity;PL-Placement of Gravel Pack;PC-Pressure Cemented;S-Sump;CE-Centralisers 
Construction 

ID (mm) OD (mm) To (m) From (m) Interval Type P H Details Component 
 1 1 Casing Threaded Steel -0.40 30.00 152 

    Seated 

 
Water Bearing Zones 

Yield (L/s) Duration (hr) Salinity (mg/L) Hole Depth (m) D.D.L. (m) S.W.L. (m) From (m) To (m) Thickness (m) WBZ Type 
 
 

14.00 
41.10 

14.90 
41.10 

0.90 
0.00 

(Unknown) 
(Unknown)  

4.50  
  

 
1.89  

  
 
  

Salty 
501-1000 ppm 

 
Drillers Log 

Drillers Description Comments Geological Material Thickness(m
) 

To (m) From (m) 
Clay 
Sand 
Clay 
Sand 
Clay 
Clay 
Shale 
 

 
 
 
 
 
 
 

Clay 
Sand 
Clay 
Sand 
Clay 
Clay Sand 
Shale 
Thin Layers Sandstone 

 
 
 
 
 
 
 
 

0.00 
4.57 
7.62 

14.02 
14.93 
20.72 
28.65 
28.65 

4.57 
7.62 

14.02 
14.93 
20.72 
28.65 
60.96 
60.96 

4.57 
3.05 
6.40 
0.91 
5.79 
7.93 

32.31 
32.31 

 

Remarks 

  
 BORE CAPPED 1977/78 LOT 10 SECTION 29 KINCUMBER 

 *** End of GW042623 *** 

Warning To Clients: This raw data has been supplied to the Department of Land and Water Conservation (DLWC) by drillers, licensees and other sources. The DLWC does not verify the accuracy of this data. 
The data is presented for use by you at your own risk. You should consider verifying this data before relying on it. Professional hydrogeological advice should be sought in interpreting and using this data. 
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NSW OFFICE OF WATER 
Work Summary 

  GW035468 
Converted From HYDSYS 

  Cancelled Licence Status Licence :  20BL029309  
Intended Purpose(s) Authorised Purpose(s) 
G/WATER XPLORE TEST BORE Bore open thru rock Work Type :  

(Unknown) Work Status :  
Construct. Method :  (Unknown) 

Owner Type :  Private 

 
 m 45.70 Final Depth :   Commenced Date :  

Completion Date :  01-Jan-1968 0.00 Drilled Depth :  
 

 Contractor Name :  
  Driller :  

Assistant Driller's Name :  
  Standing Water Level :    -  N/A Property :  

Salinity :   (Unknown) GWMA :  603  -  SYDNEY BASIN 
Yield :    GW Zone :    -   

 
 Site Details 

 Portion/Lot DP Parish County Site Chosen By 
Form A :    SEC 29 KINCUMBER NORTHUMBERLAND 

Licensed :  11 755234 KINCUMBER NORTHUMBERLAND 

 Region :  10  -  SYDNEY SOUTH COAST GOSFORD 9131-2S  CMA Map :  
212  -  HAWKESBURY RIVER River Basin :  1:25,000 Scale :  56/1 Grid Zone :  
 Area / District :  

 
 Elevation :  33° 28' 22" Latitude (S) :  6295145 Northing :  

(Unknown) Elevation Source :  151° 23' 32" Longitude (E) :  350609 Easting :  
 

56 MGA Zone :  0055B2 GS Map :  GD.,PR. MAP Coordinate Source :  
 Negative depths indicate Above Ground Level; 

H-Hole;P-Pipe;OD-Outside Diameter;ID-Inside Diameter;C-Cemented;SL-Slot Length;A-Aperture;GS-Grain Size;Q-Quantity;PL-Placement of Gravel Pack;PC-Pressure Cemented;S-Sump;CE-Centralisers 
Construction 

ID (mm) OD (mm) To (m) From (m) Interval Type P H Details Component 
 1 1 Casing (Unknown) -0.90 25.00 152 

    (Unknown) 

 
Water Bearing Zones 

Yield (L/s) Duration (hr) Salinity (mg/L) Hole Depth (m) D.D.L. (m) S.W.L. (m) From (m) To (m) Thickness (m) WBZ Type 
 

(No Water Bearing Zone Details Found) 

 
 

Drillers Log 
Drillers Description Comments Geological Material Thickness(m

) 
To (m) From (m) 

 

  

Remarks 

  
 BORE SILTED UP LOT 11 SECTION 29 KINCUMBER 

 *** End of GW035468 *** 

Warning To Clients: This raw data has been supplied to the Department of Land and Water Conservation (DLWC) by drillers, licensees and other sources. The DLWC does not verify the accuracy of this data. 
The data is presented for use by you at your own risk. You should consider verifying this data before relying on it. Professional hydrogeological advice should be sought in interpreting and using this data. 

1 



 
 
 

 
NSW OFFICE OF WATER 

Work Summary 
  GW013534 Converted From HYDSYS

  ActiveLicence StatusLicence : 20BL009059  
Intended Purpose(s)Authorised Purpose(s)
IRRIGATION IRRIGATIONWell Work Type : 

Supply Obtained Work Status : 
Construct. Method : (Unknown) 

Owner Type : Private 
  m4.80Final Depth :  Commenced Date : 

Completion Date :  0.00Drilled Depth : 

 
 Contractor Name : 

  Driller : 
Assistant Driller's Name : 
 Standing Water Level :   -  N/A Property : 

Salinity : (Unknown)GWMA : 603  -  SYDNEY BASIN 
Yield :  GW Zone :   -   

  Site Details 

 Portion/Lot DP ParishCountySite Chosen By 
Form A :  115 KINCUMBERNORTHUMBERLAND

Licensed : 115 KINCUMBERNORTHUMBERLAND

 Region : 10  -  SYDNEY SOUTH COAST GOSFORD 9131-2S CMA Map : 
212  -  HAWKESBURY RIVER River Basin : 1:25,000 Scale : 56/1Grid Zone : 

 Area / District : 

 Elevation : 33° 28' 29"Latitude (S) : 6294930Northing : 
(Unknown) Elevation Source : 151° 23' 13"Longitude (E) : 350124Easting : 

 56 MGA Zone : 0055B2 GS Map : GD.,PR. MAPCoordinate Source : 

 Negative depths indicate Above Ground Level; 

H-Hole;P-Pipe;OD-Outside Diameter;ID-Inside Diameter;C-Cemented;SL-Slot Length;A-Aperture;GS-Grain Size;Q-Quantity;PL-Placement of Gravel Pack;PC-Pressure Cemented;S-Sump;CE-Centralisers
Construction 

ID (mm)OD (mm)To (m) From (m) IntervalType P H DetailsComponent 
 1 1 Casing Timber 0.00 0.00 2438

  (Unknown)

 Water Bearing Zones 
Yield (L/s) Duration (hr) Salinity (mg/L)Hole Depth (m)D.D.L. (m)S.W.L. (m)From (m) To (m) Thickness (m) WBZ Type

 (No Water Bearing Zone Details Found)

 
 

Drillers Log 
Drillers Description Comments Geological MaterialThickness(m

) To (m)From (m)

 
  

Remarks 
  SITED EMPIRE BAY RD 2256 
 *** End of GW013534 ***

Warning To Clients: This raw data has been supplied to the Department of Land and Water Conservation (DLWC) by drillers, licensees and other sources. The DLWC does not verify the accuracy of this data.
The data is presented for use by you at your own risk. You should consider verifying this data before relying on it. Professional hydrogeological advice should be sought in interpreting and using this data.

1



 
 
 

 
NSW OFFICE OF WATER 

Work Summary 
  GW102098 

  ActiveLicence StatusLicence : 20BL159047  
Intended Purpose(s)Authorised Purpose(s)
MONITORING BOREMONITORING BOREBore Work Type : 

Equipped - bore used for obs Work Status : 
Construct. Method : Auger 

Owner Type : Local Govt 
  m4.20Final Depth :  Commenced Date : 

Completion Date : 11-Nov-1998  m4.20Drilled Depth : 

 MACQUARIE DRILLING Contractor Name : 

  Driller : 
Assistant Driller's Name : 
 Standing Water Level :   -  N/A Property : 

Salinity :  GWMA :   -   
Yield :  GW Zone :   -   

  Site Details 

 Portion/Lot DP ParishCountySite Chosen By 
Form A :     

Licensed : 218 KINCUMBERNORTHUMBERLAND

 Region : 20  -  HUNTER    CMA Map : 

 River Basin :  Scale :  Grid Zone : 

 Area / District : 

 Elevation : 33° 28' 19"Latitude (S) : 6295223Northing : 

 Elevation Source : 151° 23' 25"Longitude (E) : 350428Easting : 

 56 MGA Zone :  GS Map : GIS - Geographic Information System Coordinate Source : 

 Negative depths indicate Above Ground Level; 

H-Hole;P-Pipe;OD-Outside Diameter;ID-Inside Diameter;C-Cemented;SL-Slot Length;A-Aperture;GS-Grain Size;Q-Quantity;PL-Placement of Gravel Pack;PC-Pressure Cemented;S-Sump;CE-Centralisers
Construction 

ID (mm)OD (mm)To (m) From (m) IntervalType P H DetailsComponent 
 
 
 
 
 

1 
1 
1 
1 
1 

 1 
1 
 
  

Hole 
Casing 
Opening 
Annulus 
Annulus 

Hole 
P.V.C. 
Slots - Vertical 
Bentonite 
(Unknown) 

0.00
0.00
1.00
0.20
0.60

4.20 
4.00 
4.00 
0.60 
4.00 

150

150

 
 
 
 
  

Auger

 PVC; A: 50mm
 Graded; GS: 2-2mm

 Water Bearing Zones 
Yield (L/s) Duration (hr) Salinity (mg/L)Hole Depth (m)D.D.L. (m)S.W.L. (m)From (m) To (m) Thickness (m) WBZ Type

 (No Water Bearing Zone Details Found)

 
 

Drillers Log 
Drillers Description Comments Geological MaterialThickness(m

) To (m)From (m)
Clayey Sand
Peat
Silty Clay

 
 

CLAYEY SAND 
PEAT 
SILTY CLAY 

 
 
 

0.00
1.60
2.50

1.60
2.50
4.20

1.60 
0.90 
1.70 

 

Remarks 
  Form A Remarks: 
DRILL HOLE MW05 
BENTONITE SEAL FROM 0.2m TO 0.6m 

 *** End of GW102098 ***

Warning To Clients: This raw data has been supplied to the Department of Land and Water Conservation (DLWC) by drillers, licensees and other sources. The DLWC does not verify the accuracy of this data.
The data is presented for use by you at your own risk. You should consider verifying this data before relying on it. Professional hydrogeological advice should be sought in interpreting and using this data.

1



 
 
 

 
NSW OFFICE OF WATER 

Work Summary 
  GW102096 

  ActiveLicence StatusLicence : 20BL159047  
Intended Purpose(s)Authorised Purpose(s)
MONITORING BOREMONITORING BOREBore Work Type : 

Supply Obtained Work Status : 
Construct. Method : Auger 

Owner Type : Local Govt 
  m4.20Final Depth :  Commenced Date : 

Completion Date : 11-Nov-1998  m4.20Drilled Depth : 

 MACQUARIE DRILLING Contractor Name : 

  Driller : 
Assistant Driller's Name : 
 Standing Water Level :   -  N/A Property : 

Salinity :  GWMA :   -   
Yield :  GW Zone :   -   

  Site Details 

 Portion/Lot DP ParishCountySite Chosen By 
Form A :     

Licensed : 218 KINCUMBERNORTHUMBERLAND

 Region : 20  -  HUNTER    CMA Map : 

 River Basin :  Scale :  Grid Zone : 

 Area / District : 

 Elevation : 33° 28' 19"Latitude (S) : 6295224Northing : 

 Elevation Source : 151° 23' 28"Longitude (E) : 350505Easting : 

 56 MGA Zone :  GS Map : GIS - Geographic Information System Coordinate Source : 

 Negative depths indicate Above Ground Level; 

H-Hole;P-Pipe;OD-Outside Diameter;ID-Inside Diameter;C-Cemented;SL-Slot Length;A-Aperture;GS-Grain Size;Q-Quantity;PL-Placement of Gravel Pack;PC-Pressure Cemented;S-Sump;CE-Centralisers
Construction 

ID (mm)OD (mm)To (m) From (m) IntervalType P H DetailsComponent 
 
 
 
 
 

1 
1 
1 
1 
1 

 1 
1 
 
  

Hole 
Casing 
Opening 
Annulus 
Annulus 

Hole 
P.V.C. 
Slots - Vertical 
Bentonite 
(Unknown) 

0.00
0.00
1.00
0.20
0.60

4.20 
4.00 
4.00 
0.60 
4.00 

150

150

 
 
 
 
  

Auger

 PVC; A: 50mm
 Graded; GS: 2-2mm

 Water Bearing Zones 
Yield (L/s) Duration (hr) Salinity (mg/L)Hole Depth (m)D.D.L. (m)S.W.L. (m)From (m) To (m) Thickness (m) WBZ Type

 (No Water Bearing Zone Details Found)

 
 

Drillers Log 
Drillers Description Comments Geological MaterialThickness(m

) To (m)From (m)
Sand
Peat
Sandy Clay
Silty Clay

 
 
 

SILTY SAND 
PEAT 
SANDY CLAY 
SILTY CLAY 

 
 
 
 

0.00
0.80
1.60
1.80

0.80
1.60
1.80
4.20

0.80 
0.80 
0.20 
2.40 

 

Remarks 
  Form A Remarks: 
DRILL HOLE LOG MW06 
BENTONITE SEAL 0.2m TO 0.6m 

 *** End of GW102096 ***

Warning To Clients: This raw data has been supplied to the Department of Land and Water Conservation (DLWC) by drillers, licensees and other sources. The DLWC does not verify the accuracy of this data.
The data is presented for use by you at your own risk. You should consider verifying this data before relying on it. Professional hydrogeological advice should be sought in interpreting and using this data.

1



 
 
 

 
NSW OFFICE OF WATER 

Work Summary 
  GW102105 

  ActiveLicence StatusLicence : 20BL159047  
Intended Purpose(s)Authorised Purpose(s)
MONITORING BOREMONITORING BOREBore Work Type : 

Equipped - bore used for obs Work Status : 
Construct. Method : Auger 

Owner Type : Local Govt 
  m4.75Final Depth :  Commenced Date : 

Completion Date : 11-Nov-1998  m4.75Drilled Depth : 

 MACQUARIE DRILLING Contractor Name : 

  Driller : 
Assistant Driller's Name : 
 Standing Water Level :   -  N/A Property : 

Salinity :  GWMA :   -   
Yield :  GW Zone :   -   

  Site Details 

 Portion/Lot DP ParishCountySite Chosen By 
Form A :     

Licensed : 218 KINCUMBERNORTHUMBERLAND

 Region : 20  -  HUNTER    CMA Map : 

 River Basin :  Scale :  Grid Zone : 

 Area / District : 

 Elevation : 33° 28' 17"Latitude (S) : 6295285Northing : 

 Elevation Source : 151° 23' 27"Longitude (E) : 350479Easting : 

 56 MGA Zone :  GS Map : GIS - Geographic Information System Coordinate Source : 

 Negative depths indicate Above Ground Level; 

H-Hole;P-Pipe;OD-Outside Diameter;ID-Inside Diameter;C-Cemented;SL-Slot Length;A-Aperture;GS-Grain Size;Q-Quantity;PL-Placement of Gravel Pack;PC-Pressure Cemented;S-Sump;CE-Centralisers
Construction 

ID (mm)OD (mm)To (m) From (m) IntervalType P H DetailsComponent 
 
 
 
 
 

1 
1 
1 
1 
1 

 1 
1 
 
  

Hole 
Casing 
Opening 
Annulus 
Annulus 

Hole 
P.V.C. 
Slots - Vertical 
Bentonite 
(Unknown) 

0.00
0.00
1.00
0.20
0.60

4.75 
4.00 
4.00 
0.50 
4.00 

150

150

 
 
 
 
  

Auger

 PVC; A: 50mm
 Graded; GS: 2-2mm

 Water Bearing Zones 
Yield (L/s) Duration (hr) Salinity (mg/L)Hole Depth (m)D.D.L. (m)S.W.L. (m)From (m) To (m) Thickness (m) WBZ Type

 (No Water Bearing Zone Details Found)

 
 

Drillers Log 
Drillers Description Comments Geological MaterialThickness(m

) To (m)From (m)
Topsoil
Silty Clay
Sandy Clay
Silty Clay
Sandy Clay

 
 
 
 

TOP SOIL 
FILL, SILTY CLAY 
FILL, SANDY CLAY
FILL, SILTY CLAY 
SANDY CLAY 

 
 
 
 
 

0.00
0.20
1.00
1.20
4.00

0.20
1.00
1.20
4.00
4.75

0.20 
0.80 
0.20 
2.80 
0.75 

 

Remarks 
  Form A Remarks: 
DRILL HOLE MW03. 
REMARKS: SLIGHT LANDFILL GAS ODOUR DETECTED AT 2.0M AND STILL DETECTED AT 4.75M.
BENTONITE SEAL  FROM 0.2m TO 0.5m. 
 

 *** End of GW102105 ***

Warning To Clients: This raw data has been supplied to the Department of Land and Water Conservation (DLWC) by drillers, licensees and other sources. The DLWC does not verify the accuracy of this data.
The data is presented for use by you at your own risk. You should consider verifying this data before relying on it. Professional hydrogeological advice should be sought in interpreting and using this data.

1



 
 
 

 
NSW OFFICE OF WATER 

Work Summary 
  GW102107 

  ActiveLicence StatusLicence : 20BL159047  
Intended Purpose(s)Authorised Purpose(s)
MONITORING BOREMONITORING BOREBore Work Type : 

Equipped - bore used for obs Work Status : 
Construct. Method : Auger 

Owner Type : Local Govt 
  m4.20Final Depth :  Commenced Date : 

Completion Date : 11-Nov-1998  m4.20Drilled Depth : 

 MACQUARIE DRILLING Contractor Name : 

  Driller : 
Assistant Driller's Name : 
 Standing Water Level :   -  N/A Property : 

Salinity :  GWMA :   -   
Yield :  GW Zone :   -   

  Site Details 

 Portion/Lot DP ParishCountySite Chosen By 
Form A :     

Licensed : 218 KINCUMBERNORTHUMBERLAND

 Region : 20  -  HUNTER    CMA Map : 

 River Basin :  Scale :  Grid Zone : 

 Area / District : 

 Elevation : 33° 28' 16"Latitude (S) : 6295315Northing : 

 Elevation Source : 151° 23' 24"Longitude (E) : 350401Easting : 

 56 MGA Zone :  GS Map : GIS - Geographic Information System Coordinate Source : 

 Negative depths indicate Above Ground Level; 

H-Hole;P-Pipe;OD-Outside Diameter;ID-Inside Diameter;C-Cemented;SL-Slot Length;A-Aperture;GS-Grain Size;Q-Quantity;PL-Placement of Gravel Pack;PC-Pressure Cemented;S-Sump;CE-Centralisers
Construction 

ID (mm)OD (mm)To (m) From (m) IntervalType P H DetailsComponent 
 
 
 
 
 

1 
1 
1 
1 
1 

 1 
1 
 
  

Hole 
Casing 
Opening 
Annulus 
Annulus 

Hole 
P.V.C. 
Slots - Vertical 
Bentonite 
(Unknown) 

0.00
0.00
1.00
0.20
0.60

4.20 
4.00 
4.00 
0.60 
4.00 

150

150

 
 
 
 
  

Auger

 PVC; A: 50mm
 Graded; GS: 2-2mm

 Water Bearing Zones 
Yield (L/s) Duration (hr) Salinity (mg/L)Hole Depth (m)D.D.L. (m)S.W.L. (m)From (m) To (m) Thickness (m) WBZ Type

 (No Water Bearing Zone Details Found)

 
 

Drillers Log 
Drillers Description Comments Geological MaterialThickness(m

) To (m)From (m)
Topsoil
Fill
Sandy Clay

 
 

TOP SOIL 
FILL,sandy clay, garbage, moist 
SANDY CLAY 

 
 
 

0.00
0.20
3.80

0.20
3.80
4.20

0.20 
3.60 
0.40 

 

Remarks 
  Form A Remarks: 
DRILL HOLE MW02. 
REMARKS: SLIGHT GAS ODOUR DETECTED FROM 0.5m TO 1.0m. 
BENTONITE SEAL 0.2m TO 0.6m. 
 

 *** End of GW102107 ***

Warning To Clients: This raw data has been supplied to the Department of Land and Water Conservation (DLWC) by drillers, licensees and other sources. The DLWC does not verify the accuracy of this data.
The data is presented for use by you at your own risk. You should consider verifying this data before relying on it. Professional hydrogeological advice should be sought in interpreting and using this data.

1



 
 
 

 
NSW OFFICE OF WATER 

Work Summary 
  GW102101 

  ActiveLicence StatusLicence : 20BL159047  
Intended Purpose(s)Authorised Purpose(s)
MONITORING BOREMONITORING BOREBore Work Type : 

Equipped - bore used for obs Work Status : 
Construct. Method : Auger 

Owner Type : Local Govt 
  m4.65Final Depth :  Commenced Date : 

Completion Date : 11-Nov-1998  m4.65Drilled Depth : 

 MACQUARIE DRILLING Contractor Name : 

  Driller : 
Assistant Driller's Name : 
 Standing Water Level :   -  N/A Property : 

Salinity :  GWMA :   -   
Yield :  GW Zone :   -   

  Site Details 

 Portion/Lot DP ParishCountySite Chosen By 
Form A :     

Licensed : 218 KINCUMBERNORTHUMBERLAND

 Region : 20  -  HUNTER    CMA Map : 

 River Basin :  Scale :  Grid Zone : 

 Area / District : 

 Elevation : 33° 28' 15"Latitude (S) : 6295348Northing : 

 Elevation Source : 151° 23' 30"Longitude (E) : 350555Easting : 

 56 MGA Zone :  GS Map : GIS - Geographic Information System Coordinate Source : 

 Negative depths indicate Above Ground Level; 

H-Hole;P-Pipe;OD-Outside Diameter;ID-Inside Diameter;C-Cemented;SL-Slot Length;A-Aperture;GS-Grain Size;Q-Quantity;PL-Placement of Gravel Pack;PC-Pressure Cemented;S-Sump;CE-Centralisers
Construction 

ID (mm)OD (mm)To (m) From (m) IntervalType P H DetailsComponent 
 
 
 
 
 

1 
1 
1 
1 
1 

 1 
1 
 
  

Hole 
Casing 
Opening 
Annulus 
Annulus 

Hole 
P.V.C. 
Slots - Vertical 
Bentonite 
(Unknown) 

0.00
0.00
1.00
0.20
0.60

4.65 
4.00 
4.00 
0.60 
4.00 

150

150

 
 
 
 
  

Auger

 PVC; A: 50mm
 Graded; GS: 2-2mm

 Water Bearing Zones 
Yield (L/s) Duration (hr) Salinity (mg/L)Hole Depth (m)D.D.L. (m)S.W.L. (m)From (m) To (m) Thickness (m) WBZ Type

 (No Water Bearing Zone Details Found)

 
 

Drillers Log 
Drillers Description Comments Geological MaterialThickness(m

) To (m)From (m)
Topsoil
Fill
Peat
Silty Clay

 
 
 

TOP SOIL 
FILL, sandy clay plastic metal sheeting and a jumper
PEAT 
SILTY CLAY 

 
 
 
 

0.00
0.50
3.70
3.90

0.50
3.70
3.90
4.65

0.50 
3.20 
0.20 
0.75 

 

Remarks 
  Form A Remarks: 
DRILL HOLE MW 04 
REMARKS: SLIGHT TO STRONG LANDFILL GAS ODOUR DETECTED THROUGHOUT INVESTIGATION, WITH VERY STRONG ODOUR DETECTED AT 3.8M. 
BENTONITE  SEAL FROM 0.2m TO 0.6m 
 

 *** End of GW102101 ***

Warning To Clients: This raw data has been supplied to the Department of Land and Water Conservation (DLWC) by drillers, licensees and other sources. The DLWC does not verify the accuracy of this data.
The data is presented for use by you at your own risk. You should consider verifying this data before relying on it. Professional hydrogeological advice should be sought in interpreting and using this data.

1



 
 
 

 
NSW OFFICE OF WATER 

Work Summary 
  GW102108 

  ActiveLicence StatusLicence : 20BL159047  
Intended Purpose(s)Authorised Purpose(s)
MONITORING BOREMONITORING BOREBore Work Type : 

Equipped - bore used for obs Work Status : 
Construct. Method : Auger 

Owner Type : Local Govt 
  m4.20Final Depth :  Commenced Date : 

Completion Date : 12-Nov-1998  m4.20Drilled Depth : 

 MACQUARIE DRILLING Contractor Name : 

  Driller : 
Assistant Driller's Name : 
 Standing Water Level :   -  N/A Property : 

Salinity :  GWMA :   -   
Yield :  GW Zone :   -   

  Site Details 

 Portion/Lot DP ParishCountySite Chosen By 
Form A :Other      

Licensed : 218 KINCUMBERNORTHUMBERLAND

 Region : 20  -  HUNTER    CMA Map : 

 River Basin :  Scale :  Grid Zone : 

 Area / District : 

 Elevation : 33° 28' 9"Latitude (S) : 6295532Northing : 

 Elevation Source : 151° 23' 29"Longitude (E) : 350526Easting : 

 56 MGA Zone :  GS Map : GIS - Geographic Information System Coordinate Source : 

 Negative depths indicate Above Ground Level; 

H-Hole;P-Pipe;OD-Outside Diameter;ID-Inside Diameter;C-Cemented;SL-Slot Length;A-Aperture;GS-Grain Size;Q-Quantity;PL-Placement of Gravel Pack;PC-Pressure Cemented;S-Sump;CE-Centralisers
Construction 

ID (mm)OD (mm)To (m) From (m) IntervalType P H DetailsComponent 
 
 
 
 
 

1 
1 
1 
1 
1 

 1 
1 
 
  

Hole 
Casing 
Opening 
Annulus 
Annulus 

Hole 
P.V.C. 
Slots - Vertical 
Bentonite 
(Unknown) 

0.00
0.00
1.00
0.20
0.60

4.20 
4.20 
4.00 
0.60 
4.00 

150

150

 
 
 
 
  

Auger

 PVC; A: 50mm
 Graded; GS: 2-2mm

 Water Bearing Zones 
Yield (L/s) Duration (hr) Salinity (mg/L)Hole Depth (m)D.D.L. (m)S.W.L. (m)From (m) To (m) Thickness (m) WBZ Type

 (No Water Bearing Zone Details Found)

 
 

Drillers Log 
Drillers Description Comments Geological MaterialThickness(m

) To (m)From (m)
Topsoil
Fill
Peat
Clayey Sand

 
 
 

TOPSOIL 
FILL 
PEAT/CLAY 
CLAYEY SAND 

 
 
 
 

0.00
0.30
0.50
1.30

0.30
0.50
1.30
4.20

0.30 
0.20 
0.80 
2.90 

 

Remarks 
  Form A Remarks: 
DRILL HOLE MW01. 
REMARKS: STRONG HYDROCARBON-LIKE ODOUR DETECTED AT 1.5m, NO LANDFILL GAS
ODOUR DETECTED. 
BENTONITE SEAL FROM 0.2m TO 0.6m. 
 

 *** End of GW102108 ***

Warning To Clients: This raw data has been supplied to the Department of Land and Water Conservation (DLWC) by drillers, licensees and other sources. The DLWC does not verify the accuracy of this data.
The data is presented for use by you at your own risk. You should consider verifying this data before relying on it. Professional hydrogeological advice should be sought in interpreting and using this data.
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NSW OFFICE OF WATER 

Work Summary 
  GW031765 Converted From HYDSYS

  ActiveLicence StatusLicence : 20BL022902  
Intended Purpose(s)Authorised Purpose(s)
DOMESTIC WASTE DISPOSALBore open thru rock Work Type : 

(Unknown) Work Status : 
Construct. Method : Cable Tool 

Owner Type : Other Govt 
  m30.40Final Depth :  Commenced Date : 

Completion Date : 01-Jun-1969  m30.50Drilled Depth : 

 
 Contractor Name : 

  Driller : 
Assistant Driller's Name : 
 Standing Water Level :   -  N/A Property : 

Salinity : Good GWMA : 603  -  SYDNEY BASIN 
Yield :  GW Zone :   -   

  Site Details 

 Portion/Lot DP ParishCountySite Chosen By 
Form A :  99999 KINCUMBERNORTHUMBERLAND

Licensed : N/A KINCUMBERNORTHUMBERLAND

 Region : 10  -  SYDNEY SOUTH COAST GOSFORD 9131-2S CMA Map : 
212  -  HAWKESBURY RIVER River Basin : 1:25,000 Scale : 56/1Grid Zone : 

 Area / District : 

 Elevation : 33° 28' 9"Latitude (S) : 6295535Northing : 
(Unknown) Elevation Source : 151° 23' 38"Longitude (E) : 350754Easting : 

 56 MGA Zone : 0055B2 GS Map : GD.,PR. MAPCoordinate Source : 

 Negative depths indicate Above Ground Level; 

H-Hole;P-Pipe;OD-Outside Diameter;ID-Inside Diameter;C-Cemented;SL-Slot Length;A-Aperture;GS-Grain Size;Q-Quantity;PL-Placement of Gravel Pack;PC-Pressure Cemented;S-Sump;CE-Centralisers
Construction 

ID (mm)OD (mm)To (m) From (m) IntervalType P H DetailsComponent 
 1 1 Casing P.V.C. -0.30 17.90 127

  Driven into Hole

 Water Bearing Zones 
Yield (L/s) Duration (hr) Salinity (mg/L)Hole Depth (m)D.D.L. (m)S.W.L. (m)From (m) To (m) Thickness (m) WBZ Type

 28.00 28.30 0.30 Consolidated 3.60 1.26 Good

 
Drillers Log 

Drillers Description Comments Geological MaterialThickness(m
) To (m)From (m)

Soil
Clay
Shale
Sandstone

 
 
 

Soil Black 
Clay 
Shale 
Sandstone Very Fine Water Supply 

 
 
 
 

0.00
0.45

17.67
27.12

0.45
17.67
27.12
30.48

0.45 
17.22 
9.45 
3.36 

 

Remarks 
  KINCUMBER PUBLIC SCHOOL 
 *** End of GW031765 ***

Warning To Clients: This raw data has been supplied to the Department of Land and Water Conservation (DLWC) by drillers, licensees and other sources. The DLWC does not verify the accuracy of this data.
The data is presented for use by you at your own risk. You should consider verifying this data before relying on it. Professional hydrogeological advice should be sought in interpreting and using this data.
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NSW OFFICE OF WATER 

Work Summary 
  GW021635 Converted From HYDSYS

  ActiveLicence StatusLicence : 20BL013985  
Intended Purpose(s)Authorised Purpose(s)
GENERAL USEDOMESTIC

IRRIGATION
STOCK

Bore open thru rock Work Type : 
(Unknown) Work Status : 

Construct. Method : Cable Tool 
Owner Type : Private 

  m21.90Final Depth :  Commenced Date : 
Completion Date : 01-Nov-1957  m21.90Drilled Depth : 

 
 Contractor Name : 

  Driller : 
Assistant Driller's Name : 
 Standing Water Level :   -  N/A Property : 

Salinity : Good GWMA : 603  -  SYDNEY BASIN 
Yield :  GW Zone :   -   

  Site Details 

 Portion/Lot DP ParishCountySite Chosen By 
Form A :  219 KINCUMBERNORTHUMBERLAND

Licensed : A 755234 KINCUMBERNORTHUMBERLAND

 Region : 10  -  SYDNEY SOUTH COAST GOSFORD 9131-2S CMA Map : 
212  -  HAWKESBURY RIVER River Basin : 1:25,000 Scale : 56/1Grid Zone : 

 Area / District : 

 Elevation : 33° 28' 5"Latitude (S) : 6295670Northing : 
(Unknown) Elevation Source : 151° 23' 49"Longitude (E) : 351029Easting : 

 56 MGA Zone : 0055B2 GS Map : GD.,PR. MAPCoordinate Source : 

 Negative depths indicate Above Ground Level; 

H-Hole;P-Pipe;OD-Outside Diameter;ID-Inside Diameter;C-Cemented;SL-Slot Length;A-Aperture;GS-Grain Size;Q-Quantity;PL-Placement of Gravel Pack;PC-Pressure Cemented;S-Sump;CE-Centralisers
Construction 

ID (mm)OD (mm)To (m) From (m) IntervalType P H DetailsComponent 
 1 1 Casing (Unknown) 0.00 3.60 152

  (Unknown)

 Water Bearing Zones 
Yield (L/s) Duration (hr) Salinity (mg/L)Hole Depth (m)D.D.L. (m)S.W.L. (m)From (m) To (m) Thickness (m) WBZ Type

 18.80 18.80 0.00 Consolidated 18.50 0.20 Good

 
Drillers Log 

Drillers Description Comments Geological MaterialThickness(m
) To (m)From (m)

Topsoil
Sandstone  Topsoil Clay 

Sandstone Water Supply 
 

0.00
3.65

3.65
21.94

3.65 
18.29 

 

Remarks 
  
 *** End of GW021635 ***

Warning To Clients: This raw data has been supplied to the Department of Land and Water Conservation (DLWC) by drillers, licensees and other sources. The DLWC does not verify the accuracy of this data.
The data is presented for use by you at your own risk. You should consider verifying this data before relying on it. Professional hydrogeological advice should be sought in interpreting and using this data.

1
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Appendix F: Data Quality Assessment Project 83229.02  
Kincumber June 2018 
 

Appendix F: Data Quality Assessment 
 

 

F1 Data Quality Objectives 

The Contamination Investigation was prepared with reference to the seven step data quality objective 

(DQO) process which is provided in Appendix B, Schedule B2 of the National Environment Protection 
(Assessment of Site Contamination) Measure 1999 as amended 2013 (NEPC, 2013).  The DQO 

process is outlined as follows: 

• Stating the Problem; 

• Identifying the Decision; 

• Identifying Inputs to the Decision; 

• Defining the Boundary of the Assessment; 

• Developing a Decision Rule; 

• Specifying Acceptable Limits on Decision Errors; and 

• Optimising the Design for Obtaining Data. 

 

The DQOs have been addressed within the report as shown in Table F1. 

 

Table F1:  Data Quality Objectives 

Data Quality Objective Report Section where Addressed 

State the Problem S1 Introduction 

Identify the Decision S1 Introduction (objective) 

S13 & S14 Discussion, Conclusion & Recommendations 

Identify Inputs to the Decision S1 Introduction 

S3 & 4 Site Information 

S9 Site Assessment Criteria 

S11 Methods  

S11 & S12 Results of Investigation 

Define the Boundary of the Assessment S3 Site Description 

Site Drawing – Appendix D 

Develop a Decision Rule S7 Site Assessment Criteria 

Specify Acceptable Limits on Decision Errors S8 & 10 Fieldwork and Analysis 

S7 Site Assessment Criteria 

Data Quality Assessment – Sections F2, F3 

Optimise the Design for Obtaining Data S8 Methods 

S8 & 11 CSM and Field Work Methods 

Data Quality Assessment – Sections F2, F3 
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Appendix F: Data Quality Assessment Project 83229.02  
Kincumber June 2018 
 

F2 Field and Laboratory Quality Control 

The field and laboratory quality control (QC) procedures and results are summarised in Tables F2 and 

F3.  Reference should be made to the field work and analysis procedures in Sections 8 and 10 and 

the laboratory results certificates in Appendix C for further details. 

 

Table F2:  Field QC 

Item Frequency Acceptance Criteria Achievement 

Intra-laboratory 

replicates 

5% primary samples RPD <30% inorganics), <50% (organics) yes
1
 

NOTES:   1   qualitative assessment of RPD results overall; refer Section F2.1 

 

Table F3:  Laboratory QC  

Item Frequency 
Acceptance Criteria 

Achievement 

Analytical laboratories used  NATA accreditation  yes 

Holding times  In accordance with NEPC (2013) 
which references various Australian 
and international standards 

yes 

Laboratory / Reagent Blanks 1 per lab batch <PQL yes 

Laboratory duplicates 10% primary 
samples 

Laboratory specific 
1
 yes 

Matrix Spikes 1 per lab batch 70-130% recovery (inorganics);  

60-140% (organics);  

10-140% (SVOC, speciated phenols) 

yes 

Surrogate Spikes organics by GC  70-130% recovery (inorganics);  

60-140% (organics);  

10-140% (SVOC, speciated phenols) 

yes 

Control Samples 1 per lab batch 70-130% recovery (inorganics);  

60-140% (organics);  

10-140% (SVOC, speciated phenols) 

yes 

NOTES:   1   ELS: <5xPQL – any RPD; >5xPQL – 0-50%RPD 

 

In summary, the QC data is considered to be of sufficient quality to be acceptable for the assessment.  

 

F2.1 Intra-Laboratory Replicates 

Intra-laboratory replicates were analysed as an internal check of the reproducibility within the primary 

laboratory ELS and as a measure of consistency of sampling techniques.  The comparative results of 

analysis between original and intra-laboratory replicate samples are summarised in Table F4.   

 

Note that, where both samples are below LOR/PQL the difference and RPD has been given as zero. 

Where one sample is reported below LOR/PQL, but a concentration is reported for the other, the 

LOR/PQL value has been used for calculation of the RPD for the less than LOR/PQL sample. 
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Table F4:  Relative Percentage Difference Results – Intra-laboratory Replicate 

As Cd Cr
1 Cu Pb Hg Ni Zn

204/0.5 0.5 <1 0 6 ND 64 1 14 ND 3 6

QA4 (204/0.5) - <1 1 6 ND 53 3 17 ND 3 8

0 N/A 19 100 19 N/A 0 29

Notes:

1 All results reported in mg/kg unless otherwise stated

ND Not detected at reporting limit

-

PQL Laboratory practical quantative limit

Bold Exceeds acceptance limits

Sample ID
D

e
p

th
 (

m
)

P
ID

 (
p

p
m

)

R
e

p
li

c
a

te

Heavy Metals

not analysed / not applicable

RPD  (%)
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Appendix F: Data Quality Assessment Project 83229.02  
Kincumber June 2018 
 

The calculated RPD values were within the acceptable range of +/-30% for inorganic analytes and +/-

50% for organics with the exception of one analyte.  The elevated RPD% is considered to be attributed 

to the relatively low absolute concentrations reported (i.e. close to laboratory PQL) resulting in a high 

RPD.  

 

Overall, the intra-laboratory replicate comparisons indicate that the sampling techniques were 

generally consistent and repeatable.   

 

 

F3 Data Quality Indicators 

The reliability of field procedures and analytical results was assessed against the following data quality 

indicators (DQIs):  

• Completeness – a measure of the amount of usable data from a data collection activity; 

• Comparability – the confidence (qualitative) that data may be considered to be equivalent for each 

sampling and analytical event;  

• Representativeness – the confidence (qualitative) of data representativeness of media present on-

site; 

• Precision – a measure of variability or reproducibility of data; and 

• Accuracy – a measure of closeness of the data to the ‘true’ value. 

 

The DQIs were assessed as outlined in the following Table F5. 
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Table F5:  Data Quality Indicators 

Data Quality Indicator Method(s) of Achievement 

Completeness Planned systematic and selected target locations sampled; 

Preparation of field logs, sample location plan and chain of custody (COC) 

records; 

Laboratory sample receipt information received confirming receipt of samples 

intact and appropriateness of the chain of custody; 

Samples analysed for contaminants of potential concern (COPC) identified in the 

Conceptual Site Model (CSM); 

Completion of COC documentation; 

NATA endorsed laboratory certificates provided by the laboratory; 

Satisfactory frequency and results for field and laboratory QC samples as 

discussed in Section F2. 

Comparability Using appropriate techniques for sample recovery, storage and transportation, 

which were the same for the duration of the project; 

Works undertaken by appropriately experienced and trained DP environmental 

engineer; 

Use of NATA registered laboratories, with test methods the same or similar 

between laboratories;  

Satisfactory results for field and laboratory QC samples.  

Representativeness Target media sampled; 

Spatial and temporal distribution of sample locations; 

Sample numbers recovered and analysed are considered to be representative of 

the target media and complying with DQOs; 

Samples were extracted and analysed within holding times; 

Samples were analysed in accordance with the analysis request. 

Precision Acceptable RPD between the original sample and the replicate; 

Satisfactory results for all other field and laboratory QC samples.  

Accuracy Satisfactory results for all field and laboratory QC samples.  

 

Based on the above, it is considered that the DQIs have been complied with.  As such, it is concluded 

that the field and laboratory test data obtained are reliable and useable for this assessment. 
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